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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Eli Lilly Nederland B.V. submitted on 29 January 2016 an application for marketing

authorisation to the European Medicines Agency (EMA) for Lartruvo, through the centralised pro alling
within the Article 3(1) and point 4 of Annex of Regulation (EC) No 726/2004. The eI|g|b|I|ty to ntralised
procedure was agreed upon by the EMA/CHMP on 23 April 2015.

Lartruvo was designated as an orphan medicinal product EU/3/15/1447 on 12 Februar S Lartruvo was

designated as an orphan medicinal product in the following indication: Treatment 0 tlssue sarcoma.

The applicant applied for the following indication “Lartruvo is indicated in combi@n with doxorubicin for
the treatment of adult patients with advanced soft tissue sarcoma who are n enable to curative
treatment with surgery or radiotherapy and who have not been previousl&reated with doxorubicin”.

The legal basis for this application refers to: Q b

Article 8.3 of Directive 2001/83/EC - complete and indepen pplication. The applicant indicated that
Olaratumab was considered to be a new active substanb

The application submitted is composed of administrativeinformation, complete quality data, non-clinical and
clinical data based on applicants’ own tests and Ngies and/or bibliographic literature substituting/supporting

certain test(s) or study(ies)

Following the CHMP positive opinion on @'keting authorisation, the Committee for Orphan Medicinal
Products (COMP) reviewed the desig@
indication. The outcome of the CO iew can be found on the Agency's website: ema.europa.eu/Find

f Lartruvo as an orphan medicinal product in the approved

medicine/Rare disease designat

>

L 4
Information on Pa Qc requirements

Pursuant to Artij \of Regulation (EC) No 1901/2006, the application included an EMA Decision(s)
P/0290/201 e agreement of a paediatric investigation plan (PIP).

At the@i submission of the application, the PIP P/0290/2015 was not yet completed as some measures
were defé@rred.

Information relating to orphan market exclusivity

Similarity

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

Applicant’s request(s) for consideration
Conditional marketing authorisation

The applicant requested consideration of its application for a Conditional marketing authorisation in
accordance with Article 14(7) of the above mentioned Regulation.
Accelerated assessment @
. . . *
The applicant requested accelerated assessment in accordance to Article 14 (9) of Regula@) No

726/2004. O
New active Substance status §

The applicant requested the active substance Olaratumab contained in the a medicinal product to be
considered as a new active substance in comparison to Trabectedin previgfly authorised in the European
Union as Yondelis, as the applicant claimed that Olaratumab differs sig@ ntly in properties with regard to
safety and/or efficacy from the already authorised active substanc

Scientific Advice \O

The applicant received Scientific Advice from the CH @26 March 2015. The Scientific Advice pertained to
clinical aspects of the dossier. \

1.2. Steps taken for the assess of the product
The Rapporteur and Co-Rapporteur a| d by the CHMP were:
Rapporteur: Aranzazu Sancho-L Co-Rapporteur: Daniela Melchiorri

d The application was retNed the EMA on 29 January 2016.

. Accelerated Assgs rocedure was agreed-upon by CHMP on 28 January 2016.

d The procedure@ed on 25 February 2016.
The Rapp \

s first Assessment Report was circulated to all CHMP members on 24 May 2016. The Co-
Rap 's first Assessment Report was circulated to all CHMP members on 17 May 2016. The PRAC
ur's first Assessment Report was circulated to all PRAC members on 26 May 2016. In
ac ance with Article 6(3) of Regulation (EC) No 726/2004, the Rapporteur and Co-Rapporteur
declared that they had completed their assessment report in less than 80 days.

d During the meeting on 9 June 2016, the PRAC agreed on the PRAC Assessment Overview and Advice to
CHMP. The PRAC Assessment Overview and Advice was sent to the applicant on 9 June 2016.

d During the meeting on 23 June 2016, the CHMP agreed on the consolidated List of Questions to be sent
to the applicant. The final consolidated List of Questions was sent to the applicant on 23 June 2016.

d The applicant submitted the responses to the CHMP consolidated List of Questions on 16 August 2016.
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The following GCP inspection(s) were requested by the CHMP and their outcome taken into consideration
as part of the Quality/Safety/Efficacy assessment of the product:

— GCP inspections at two investigator sites and at the sponsor site in the USA performed on the
following dates 18-24 April 2016, 9-13 May 2016 and 17-20 May 2016. The outcome of the
inspection carried out was issued on 13 June 2016.

The Rapporteurs circulated the Joint Assessment Report on the applicant’s responses to the List of
Questions to all CHMP members on 2 September 2016. e

The Rapporteurs circulated the updated Joint Assessment Report on the applicant’s respor@ the
List of Questions to all CHMP members on 9 September 2016. - %

During the meeting on 12-15 September, the CHMP, in the light of the overall dat tted and the
scientific discussion within the Committee, issued a positive opinion for granti d
authorisation to Lartruvo on 15 September 2016. t >

itional marketing

The CHMP adopted a report on similarity of Lartruvo with Yondelis on 2?}@?016.

&
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2. Scientific discussion
2.1. Problem statement

2.1.1. Disease or condition 6

%)

Soft tissue sarcoma (STS) is a rare group of heterogeneous mesenchymal tumours. There 3\ re than 50
histological subtypes of STS, associated with distinct clinical profiles, response to individ herapy and

prognosis.

2.1.2. Epidemiology 20

STS accounts for less than 1.0% of all adult malignant cancer. Average iﬁ:lence in the European Union (EU)
is approximately 4.7 per 100,000 (Stiller et al. 2013). Around 23.000 ases are expected per year in the
European Union (Gatta, et al. 2011). STS has a high mortality rate accounts approximately for 2% of
total cancer-related mortality (Burningham et al. 2012, Sharma@. 13).

STS affect patients much younger than common carcinomz\Qeven teenagers and children.

O

2.1.3. Aetiology and pathogenesis Q

Although STS clinical variety probably reflects @ sifmilar richness in molecular alterations, platelet-derived
growth factor alpha (PDGFRa) has been implicated in the pathogenesis of many subtypes. Mesenchymal cells
are PDGFR-positive and an autocrine lo ypothesized to occur between sarcoma cells and themselves or
stroma cells (Miettinen, 2006).

2.1.4. Clinical prese%&m diagnosis and stage/prognosis

Soft tissue sarcomas,(
treatment. All patie

re ubiquitous in their site of origin and are often managed with multimodality
h an unexplained deep mass of soft tissues, or with a superficial lesion of soft
tissues having er of =5 cm should be referred to reference centres for sarcomas and/or within
reference netw@reaﬁng a high number of patients annually (ESMO 2014).

Dependin mour stage, 5-year overall survival rates range from 15% to 90% (Howlader et al. 2014;
Gatta 2011; ESMO 2014; NCI 2014). The median survival time in patients with metastatic STS is 11 to
15 months, and a small subgroup of these patients achieve long term survival. Survival is more dependent
upon disease biology rather than solely upon treatment-associated consideration (Van Glabbeke, et al.,

1999).
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2.1.5. Management

Surgery is the gold-standard, and often only, curative treatment. Surgery is often confronted with difficult
clinical dilemmas among optimal resection with adequate disease-free margins and limb-preservation. STS
outside extremities, like those arising in the head-and-neck region, viscera or retroperitoneum, are
characterized by worse outcomes, reflecting difficulties in obtaining wide en-bloc resections.

Radiotherapy is often used to control local-recurrence in aggressive histological subtypes and/or when
appropriate margins cannot be obtained, but it has no effect on cure rates. There has been a long ate
around adjuvant chemotherapy. After several controlled clinical trials and meta-analysis, it is no \
accepted that combination chemotherapy with anthracyclines and high-dose ifosfamide has’a% t modest
impact in survival upon chemo-sensitive STS subtypes (Casali, 2015) when full doses of 5{ ghly toxic

treatment can be administered, which is not the case in most patients over 40 years-ol

Some STS histological subtypes, when in advanced stage, are treated with weII—d@hemotherapeutic
regimes, i.e. rhabdomyosarcoma. In others, like gastrointestinal stromal tumouﬁ T) and a few more,
targeted therapy has become the gold standard. But most cases are either r to systemic therapy (like
low-grade liposarcoma) or are to be treated with general-purpose chemo em

decades-old studies, with doubtful impact on survival. Little advance h
chemotherapy nor in the targeted-therapies eras. According to RA (Gatta et al, 2011), an Europe-
wide surveillance project for rare cancers, 40 to 60% of all STS Il be in the advanced stage at some
point of their clinical course, most of them presenting with lu tastases. Their 5-year survival rates do
not exceed 50%, similar to what was to be expected forty ago.

based on uncontrolled,
en made neither in the

A brief account of current first-line therapies for advanTS is outlined below. Clinical research has been
confronted with a lack of knowledge regarding the leeular drivers of most sarcomas and with the usual
difficulties surrounding rare diseases. Not the eaSigst issue to deal with, STS enormous heterogeneity
challenges sarcoma clinical researchers with lemma of choosing between small but cohesive trials on
the one hand, and large ones but includi terogeneous mix of different diseases on the other.

Anthracyclines such as doxorubicin h esponse rate of 10% to 30% (Bramwell et al, 2003) and are
considered standard of care, if onlySbeCause they are the oldest agents to be introduced in the palliative
treatment of disseminated STS. to be emphasized that no controlled trial has ever been conducted to
prove an overall survival ( dvantage of anthracyclines over best supportive care. Nevertheless,
doxorubicin is widely consi d the only legitimate comparator for clinical trials in the first-line setting of
advanced STS. ’\

L 2
Adding ifosfami xorubicin has been extensively investigated (Judson et al. 2014) but has failed to
show a consist benefit while increasing toxicity.

Dacarbaz romising compound due to its initial response rate, failed to become a standard of care
becaus ts toxicity and low single-agent activity (Radaelli, 2014) and is now reserved for certain second-
line combination schemes.

Pazopanib is a potent and selective multi-targeted receptor tyrosine kinase inhibitor that blocks tumour
growth and inhibits angiogenesis. Recently approved for non-lipomatous advanced STS second-line
treatment, it has demonstrated improved progression-free survival (PFS) in the second-line setting, but with
limited survival benefit, if any (Wilky et al. 2013). There are ongoing trials recruiting treatment-naive
patients.
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The combination of gemcitabine with docetaxel is used off-label for the treatment of metastatic STS fairly
frequently in the EU and USA. The combination was shown to yield superior PFS and OS compared to
gemcitabine alone, but with increased toxicity (Maki et al. 2007). Although most research has been done in
pretreated patients, many experts move this combination to the front-line treatment in certain STS, like
angiosarcoma, due to a its unusual high response rate.

Trabectedin is indicated for the treatment of adult patients with advanced STS, after failure of anthracyclines
and ifosfamide, or who are unsuited to receive these agents. It is more active in L-sarcomas

(leiomyosarcoma and liposarcoma) than in other varieties (Sapponara, 2016). Initially rejected in but
conditionally approved by the EMA based on PFS data, it has recently been accepted by the FDA urther
research revealed an advantage also in OS. . %

as

In summary, front-line advanced-disease treatment of the vast majority of STS subtype&' ts still rely on
doxorubicin, a 40-year old drug, based on historical non-controlled research. Althqu
been made in the second-line setting, it has not translated into OS benefits in the %e treatment. New
effective wide-spectrum systemic therapeutic options for the first-line treatmeng o tients with advanced or
metastatic STS is an unmet medical need. @

e progress has

About the product @

Olaratumab is an antagonist of platelet derived growth factor rede % (PDGFR-a), expressed on tumour
and stromal cells. Olaratumab is a targeted, recombinant, ful an immunoglobulin G subclass 1 (IgG1)
monoclonal antibody that specifically binds PDGFR-a, bIockix GF AA, -BB, and -CC binding and receptor
activation. As a result, in vitro olaratumab inhibits PDG pathway signalling in tumour and stromal cells.
In addition, in vivo olaratumab has been shown to disr the PDGF R-a pathway in tumour cells and inhibit
tumour growth.

The Applicant claimed the following indicatio ich has been approved by the CHMP:

Lartruvo is indicated in combination wit orubicin for the treatment of adult patients with advanced soft
tissue sarcoma who are not amenal curative treatment with surgery or radiotherapy and who have not
been previously treated with do icin.

Olaratumab therapy must be%pitiated and supervised by physicians experienced in oncology. Patients should
be monitored during the i n for signs and symptoms of infusion-related reactions (IRRs) in a setting with
available resuscitatiof@)ment.

The recommendg @l of olaratumab is 15 mg/kg administered by intravenous infusion on days 1 and 8 of
each 3 week ¢ (\til disease progression or unacceptable toxicity. Lartruvo is administered in combination
with dox u@ or up to 8 cycles of treatment, followed by Lartruvo monotherapy in patients whose disease
has n essed. Doxorubicin is given on day 1 of each cycle following the Lartruvo infusion.

After dilution in sodium chloride 9 mg/mL (0.9 %) solution for injection, olaratumab is administered as an
intravenous infusion over approximately 60 minutes. In order to accommodate larger infusion volumes that
may be needed for patients requiring higher doses, the duration of infusion should be increased such that the
maximum infusion rate of 25 mg/minute is not exceeded.

Premedication

Premedication with an H1 antagonist (e.g., diphenhydramine) and dexamethasone (or equivalent medicinal
products) should be given, intravenously, 30—60 minutes prior to the olaratumab doses on days 1 and 8 of
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cycle 1 in all patients. For subsequent cycles, premedication with an H1 antagonist (e.g., diphenhydramine)
should be given intravenously 30—-60 minutes prior to each dose of olaratumab.

For patients who experience Grade 1 or 2 IRR , the infusion should be interrupted and paracetamol, H1
antagonist and dexamethasone (or equivalent medicinal products) administered as needed. For all
subsequent infusions, premedication with the following (or equivalent medicinal products) diphenhydramine
hydrochloride (intravenously), paracetamol, and dexamethasone, should be given.

In the event that intravenous administration of an H1 antagonist is not possible, equivalent alternative
premedication should be given (e.g. oral diphenhydramine hydrochloride at least 90 minutes prior
infusion).

)
Posology adjustments for olaratumab K\

information.

Infusion-related reactions (IRRs) 0

Recommendations for the management of olaratumab IRRs are provided'{ta;e 1.

For dose adjustment recommendations related to doxorubicin, refer to the current @cin prescribing

Table 1 — Management recommendations for infusion-related @ions (IRRs)

Toxicity grade® | Management recommendations

(any occurrence)
-

Grade 1-2 e  Stop the infusion
. Paracetamol, H1 antagonist and dex% sone should be
i

administered as needed (see pre jcation section)
. Once the reaction has resolved, r e infusion at a 50 %

decreased infusion rate.”
. Monitor patient for worseging ondition.

Grade 3-4 . Immediately and per e ry discontinue treatment with
olaratumab (see sectioh 474).

. For subsequent infusioi@ ase see premedication section.
4

2 Grade per National Cancer Institute Common Termiig Ogy/Criteria for Adverse Events (NCI CTCAE), Version 4.03

b Once the infusion rate has been reduced for a
utilized for all subsequent infusions. The infusj

or 2 infusion-related reaction, it is recommended that the lower infusion rate be
ation should not exceed 2 hours.

Other non-haematology toxiciti

For serious Grade >3 non-, tologic toxicity deemed related to olaratumab, the dose of olaratumab
should be withheld uptil y is < Grade 1 or has returned to pretreatment baseline. For subsequent
infusions, the dose be reduced to 12 mg/kg for serious Grade 3 toxicities and to 10 mg/kg for Grade 4
toxicities. If a Gga axicity recurs despite the dose reduction, reduce dose further to 10 mg/kg. In case of
recurrence of ac&e 4 toxicity, treatment with olaratumab should be permanently discontinued.

Neutrope

If neutrogenic fever/infection or Grade 4 neutropenia lasting longer than 1 week occurs, administration of
olaratumab should be temporarily discontinued until the absolute neutrophil count is 1,000 / pL or higher and
then the dose of olaratumab should be resumed at the reduced dose of 12 mg/kg. If neutropenic
fever/infection or Grade 4 neutropenia lasting longer than 1 week recurs despite dose reduction, further
reduce dose to 10 mg/kg (see section 4.2 of the SmPC).
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Type of Application and aspects on development

The CHMP agreed to the applicant’s request for an accelerated assessment as the product was considered to
be of major public health interest. This was based on the outstanding longer survival observed for
olaratumab in combination with doxorubicin compared to monotherapy with doxorubicin as observed in the
pivotal study JGDG.

In addition, the applicant requested a conditional marketing authorisation and put forward the following

claims: t

° The benefit-risk balance is positive. @
° It is likely that the applicant will be able to provide comprehensive data.
The applicant has initiated a confirmatory Phase 3 study, Study I15B-1E-JGDJ (JGDJ), in \ts with

advanced STS; the first patient visit in Study JGDJ occurred in September 2015. mﬁately 460 patients
will be included in this study, with enrolment estimated to be complete in the sec If of 2017. Enrolment
has been planned to take into account the potential for early approvals in on re regions or countries,
and assumes that once a country has approved the drug, no further patients Id likely be included in the
study from that region. Approximately 40% of the patients are planne ome from North America, 30%
from EU, and 30% from other regions. The applicant is confident th onfirmatory Phase 3 Study JGDJ
can be completed even if accelerated assessment is granted. Q

Unmet medical needs will be addressed, as the impr een in OS in Study JGDG represents an
unprecedented benefit to patients with STS.

The benefits to public health of the immediate lity outweigh the risks inherent in the fact that
additional data are still required. The appligan aim is based on the acceptable and monitorable
safety profile and the limited other effecti Ktlons available to patients with STS

2.2. Quality aspects 60
2.2.1. Introduction QK

Olaratumab is a fully hum 1 monoclonal antibody produced in murine (NSO) cells by recombinant DNA
technology. Olaratum @cifically binds platelet-derived growth factor receptor-a (PDGFR-a), expressed on
tumour and stromaé

etl as concentrate for solution for infusion. Each 50 mL vial contains 500 mg of olaratumab
.5 with mannitol, glycine, sodium chloride, a histidine buffer, polysorbate 20 and water for

Lartruvo is pres @

2.2.2. Active Substance

General information

Olaratumab is a glycoprotein (molecular weight: 154.6 kDa; 147.2 kDa excluding the glycan mass) composed
of two heavy chains (y1l-chain) molecules consisting of 457 amino acid residues each and two light chains (k-
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chain) molecules consisting of amino acid residues each. There are twelve intra-chain and four inter-chain
disulfide bonds. There are two glycosylation sites on Asn30 and Asn307 of the heavy chain in the Fab and Fc
regions respectively.

Manufacture, characterisation and process controls

Source, history and generation of the cell substrate

Olaratumab is produced in mouse myeloma NSO cells. 6

The general scheme for the transfection, selection, cloning, identification and subsequent banki the
olaratumab production cell line was presented.

0\
Cell banking system é

A two-tier cell banking system of Master Cell bank (MCB) and Working Cell Bank @s used for the
manufacture of the active substance. A thorough description of the cell bank sy@ as been provided,
demonstrating stability of the construct and suitability of the MCB and WCB %g used for production.

The protocol for the preparation of a replacement WCB is prese@ A description of the

characterisation of cells at the limit of in vitro cell age used for prod and the tests characterising these

cells including evaluation of viral safety have been provided. Q

Manufacturing process and controls
}c

The active substance is manufactured at ImCLone Syst@ , 33 ImClone Drive, Branchburg, New Jersey,

NJ 08876, USA. 9

The process controls applied to critical steps an termediates during the manufacture of olaratumab active
substance include critical process parameters, critical in-process controls (IPCs), in-process specifications and
operational process parameters: 6

- Critical process parameter is a proc ameter whose variability has an impact on a critical quality
attribute and therefore should be rﬂ red or controlled to ensure the process produces the desired quality
per ICH Q8 [R2].

- Critical IPC is a check (i.@s or measurements) performed during production to monitor and, if
appropriate, adjust ttle s to ensure active substance or finished product critical quality attributes will

be met. . \

- In-process spegi on is a test or analytical procedure with defined acceptance criteria that is performed
at the end o operation to verify suitability for further processing per ICH Q8 [R2] and ICH Q9.

- Operatio process parameter is a process parameter whose variability under normal operating conditions,
when coftrolled within an established range, has no impact on a critical quality attribute. The operational
process parameter limits and ranges are controlled within the batch records to ensure consistency in batch
manufacture.

The control strategy for the olaratumab active substance manufacturing process was developed in accordance
with the principles of quality risk management. A risk assessment was performed to identify process
parameters with the potential for having an effect on active substance critical quality attributes. Additional
studies were conducted to confirm the relationships of the identified process parameters and critical quality

Assessment report
EMA/CHMP/742133/2016 Page 15/115



attributes. Results of these studies were assessed, in conjunction with historical clinical trial process
experience and platform knowledge, to establish the appropriate ranges for each unit operation.

Process validation

Process validation for olaratumab active substance manufacturing process was performed at the Branchburg
commercial manufacturing site to demonstrate that the commercial-scale manufacturing process performs
consistently and is capable of meeting pre-determined acceptance criteria.

Prospective process validation (also referred to as process consistency) was performed using the inwed
commercial process. Process was used for the registrational clinical trial JGDG. The process vali f the
olaratumab active substance manufacturing process was performed using consecutive runs, T arance of
process-related impurities was evaluated for selected unit operations in the olaratumab aQ bstance
manufacturing process. The process does not produce process intermediates requiring rm

Unless otherwise noted, active substance manufacturing was performed at. Proce ediates may be
held prior to commencing the subsequent unit operation. The hold time limits we &a&;ed on the shortest
of the three longest hold times at commercial-scale for each process interme t not less than hours.

o

storage.

olaratumab control strategy

The prospective, commercial-scale process validation successfully confirrﬁi
sistently. In order to ensure that

and demonstrated that the commercial manufacturing process perforn@
the manufacturing process remains in a state of control during corr%l |
been established for routine production. Routine monitoring ens@ the manufacturing process remains
capable of consistently delivering quality product and demgn robustness of the process control
strategy. \

production, a monitoring plan has

Membranes, resins and filters reuse were validated, @lth reprocessing at the filtration level.

Manufacturing process development

A comparability exercise was performed to d strate comparability of active substance manufacturing
processes and batches during developm

The comparability assessment to su @ changes consisted of the application of a battery of analytical tests
to active substance samples. An | testing comprised routine active substance release tests and
additional biochemical charaﬁl on assays. Test results were compared qualitatively and, where

appropriate, quantitatively@

Characterisation . Q

The structure oﬁ cg} ab has been elucidated using an extensive battery of physicochemical,
biophysical and iCal techniques. Structural elucidation and characterisation was performed mainly on
lots produced Léthe proposed commercial manufacturing process. All available data are consistent with
the prop ucture of olaratumab.

The pr - and process-related impurities in olaratumab were characterised.

Specification

Specification for olaratumab was established based on the quality of the product used in toxicological and
clinical testing, the stability of olaratumab, process variability, the variability of the analytical methods used
to analyse the active substance, and ICH guidelines.

The potency of olaratumab is determined based on its mechanism of action by an assay.
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The analytical procedures used to release active substance batches have been described and validated as
also the analytical procedures used for IPCs.

Genealogy of batches produced up to now is documented

Reference standard

A two-tiered reference standard (RS) program for olaratumab has been implemented, which includes a
primary reference standard (PRS) and a working (secondary) reference standard (WRS). B

and characterisation testing of olaratumab active substance and finished product. ’\

Stability 5\1\00

The Applicant claimed a shelf life of 24 months for the commercial active subst@o aratumab stored at the

The PRS batch will be used to qualify future WRS batches. The WRS batch will be used for rel%glability,

recommended storage condition of 2-8°C in the intended container.

2.2.3. Finished Medicinal Product :@
Description of the product and Pharmaceutical Deve@Q

The finished product is presented as a solution for intrus infusion, 10 mg/mL intended for single use.
Olaratumab is formulated in an aqueous buffered s N at pH 5.5, containing an histidine buffer (L-
histidine and L-histidine monochloride), sodium ghloridte, mannitol, glycine and polysorbate 20. All excipients
comply with the European Pharmacopoeia. Lartruy0 is provided as a 500 mg/50 mL presentation (pack of one
vial). The finished product is diluted witl ®odium chloride prior to administration.

Manufacture of the product and p ss controls

Olaratumab finished produci&@factured at Eli Lilly and Company, Lilly Corporate Center, Indianapolis,

Indiana (IN) 46285, USA.
Olaratumab finished prﬁgas manufactured as a sterile, non-pyrogenic solution at a concentration of 10
mg/mL and asepyc@\ d into vials.

Olaratumab acty bstance is received from Branchburg under temperature controlled conditions (2-8°C)
and stored . The finished product manufacturing process consists of dilution of the bulk active
substanc Qf

mannit polysorbate 20. The finished product solution is sterile filtered and aseptically filled into glass
vials (500 mg/50 mL), stoppered and crimp sealed. The filled vials are 100% visually inspected. Once vials

er that contains L-histidine, L-histidine monohydrochloride, sodium chloride, glycine,

are labelled and placed in secondary packaging, identity is confirmed. Vials are removed from storage and
transferred to the packaging area. Vials are labelled and placed in secondary packaging. Identity of the
labeled vials is confirmed via physicochemical analysis. Olaratumab finished product is stored and shipped at
2-8°C. Reprocessing of the batch is not allowed.

Assessment report
EMA/CHMP/742133/2016 Page 17/115



Olaratumab finished product is packaged in a depyrogenated Type | tubing glass vial with a chlorobutyl
elastomer stopper that has a FluroTec lamination on the plug and a cross-linked silicone coating on the top
and sides of the flange. The stopper is secured with a two piece polypropylene flip-top aluminium seal.

Operating ranges for process parameters and acceptance criteria for controls are provided for
parameters/controls that have been determined to be critical to ensuring that the critical quality attributes
are met. This determination of criticality was based on a risk analysis.

The overall process validation program is prospectively performed to confirm that the manufacturin@yprocess
for the finished product is robust and capable of consistently yielding final product that conforms
quality, safety and efficacy attributes and pre-determined specifications.

.
A comparability exercise was performed to support changes introduced during develop @ the finished
product.

Reference standard ®

The reference standard information for the finished product is the same as d Qﬁl for the active
substance. ?z

Stability of the product QQ

An evaluation of shelf-life of the finished product using both w available Primary and Supportive lots
data, following ICH Q1E guideline and considering the revis cifications has been performed. It is noted
that the Applicant commits to notify any out-of-specificatign occurring during the finalisation of the ongoing
stability studies, in accordance with local requireme @

On the basis of the information provided, the cl ed shelf life of 24 months for the commercial finished
product stored at the recommended storageQd ion (2-8°C) is acceptable.

This product is preservative free and th the prepared dosing solution should be used immediately. If
not used immediately, the dosing sol ould be stored under refrigeration for up to 24 hours at 2°C to
8°C and up to an additional 8 hour%" om temperature (up to 25 °C) assuming dilution has taken place

using acceptable aseptic techni

Adventitious agent’s Q@'

Animal-sourced ma rl\ such as foetal bovine serum (FBS), bovine insulin, bovine transferrin, bovine serum

torage times include the duration of infusion.

albumin (BSA), holesterol were used in the generation of the cell line utilised for the production of
olaratumab. untry of origin, the vendor and the relevant Certificates of Suitability from EDQM in place
at the ti Il line generation and cell banking have been provided. For the commercial manufacturing
Proces itional viral risk mitigation is introduced. Overall, information regarding the raw materials of

biological origin used in the manufacturing process of olaratumab active substance is deemed acceptable.
Compliance with the TSE Guideline (EMEA/410/01 — rev. 3) is considered sufficiently demonstrated.

The testing programme of cell banks and all unprocessed bulk harvest batches for virus contamination is
considered adequate and in compliance with ICH Q5A. No adventitious agents, mycoplasma, microbial or
viral, were detected.
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Overall reduction factors are satisfactory and demonstrate the efficacy of the olaratumab manufacturing
process to remove/inactivate possible viral contaminants.

2.2.4. Discussion on chemical, pharmaceutical and biological aspects

The quality aspects of this dossier are well presented and the information it contains is considered
comprehensive.

A Major Objection was raised during the review regarding the validation of the finished product

manufacturing process. Satisfactory information has been submitted and therefore this issue w. nsidered
solved. A number of Other Concerns were also identified which have been satisfactorily addr, y the
Applicant.

Active substance QO

Manufacture, characterisation and process controls 0\0

In relation to the cell banks, the Applicant was asked to provide the protocol followed to demonstrate

the stability of the MCB (quality profile and acceptance criteria) in case askeplacement WCB is not
implemented within a five-year timeframe. The Applicant was also req@ed to submit a full scale

qualification protocol for the replacement of the WCB to be assess ior approval of the present marketing
authorisation application. The requested information has been and so these issues are considered
solved.

The manufacturing process of the active substance is c@'dered appropriately described. A number of minor
clarifications were requested and are now considere d

test or container closure integrity failure. Th icant has clarified that, in the event of closure integrity
failure, refiltration is only permitted if mi ial*control of the batch was first demonstrated by meeting the

The Applicant states that refiltration (final filtr@mll only be permitted in the event of a filter integrity

pre-filtration action limits. This clarific accepted. The Applicant states that product quality testing will
be performed pre- and post-reproc for the first three olaratumab commercial batches that are re-

filtered at the virus reduction n iltsation unit operation.
Since the criticality of proc arameters and IPCs is evaluated on the basis of the impact on critical quality
attributes, the Applicant ked to justify how the acceptance criteria for the critical quality attributes

were initially determl'rx is has been presented and found acceptable.

Characterisatioa \
Overall, the terisation exercise performed by the Applicant is considered adequate to address the
complex

of glycosylation of olaratumab. Control of active substance

Tighteni
revised the specification which is now considered acceptable. Stability

of some acceptance values was requested based on manufacturing experience. The Applicant

The Applicant claimed a shelf life of 24 months for the commercial active substance olaratumab stored at the
recommended storage condition of 2-8°C.This was considered acceptable.

Finished medicinal product

Pharmaceutical development
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The suitability of the container closure system used for the finished product was supported by studies on
stability in several conditions (including agitation and photostability), extractables and leachables. Updated
results from this study were requested and submitted. The issue is considered solved.

Manufacture of the product and process controls
In relation to the description of the manufacturing process, the information presented is considered sufficient.
Control of finished product

The finished product release and stability specifications proposed are, in general, acceptable, as i Qs
most of the relevant characteristics of the product. Acceptance criteria are generally well justifi though

some further justifications and/or tightening were required after the initial assessment. St

A 24 month shelf life is proposed for the finished product and is considered acceptable @1 basis of the
stability data provided at the time of submission and during the procedure. ®

Adventitious agents 0

From a virus and TSE risk perspective, the product is suitable for the market@uthorisation.

2.2.5. Conclusions on the chemical, pharmaceuti @d biological aspects

Overall, the quality of Lartruvo is considered to be in line wit Qjality of other approved monoclonal

antibodies. The different aspects of the chemical, pharmac and biological documentation comply with
existing guidelines. The fermentation and purification o active substance are adequately described,
controlled and validated. The active substance is we cterised with regard to its physicochemical and

biological characteristics, using state-of-the-art @ s, and appropriate specifications are set. The
manufacturing process of the finished product en satisfactorily described and validated. The quality of
the finished product is controlled by adequat methods and specifications.

Viral safety and the safety concerning dventitious agents including TSE have been sufficiently assured.

The overall Quality of Lartruvo is O%l red acceptable. Several Recommendations on Quality aspects,
agreed by the Applicant, are Iis{Q\ Section 2.2.6.

2.2.6. Recomme@&ns for future quality development

CHMP recomm

In the context x Ilgatlon of the MAHSs to take due account of technical and scientific progress, the
several points for investigation.

2.3. Ilnlcal aspects

2.3.1. Introduction

A series of in vitro pharmacodynamic (PD) studies were conducted to characterize the nonclinical
pharmacology of olaratumab, including its specific binding to PDGFRa, ligand-blocking activity, and functional
inhibition of ligand-induced PDGFRa signalling. The antitumor activity of olaratumab alone and in combination
with chemotherapy in mice containing human xenograft tumours was also demonstrated. In addition, a
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murine surrogate antibody (LSN338786, IMC-1E10) for olaratumab that binds to mouse PDGFRa was tested
for its anti-tumour activity and the enhancement of the effect of chemotherapy on a human lung xenograft
by targeting mouse stroma.

The nonclinical pharmacokinetic (PK) characterization of olaratumab was conducted in mice. Studies were
also conducted to characterize the PK and toxicokinetics (TK) of the murine surrogate antibody, LSN338786
(IMC-1E10). Olaratumab and IMC-1E10 were administered intravenously (i.v.) in these studies, which is the
intended clinical route of administration.

The toxicity and TK of olaratumab, as well as evidence of antidrug antibodies (ADA) to olaratum é{helr
potential impact on olaratumab TK, were characterized in GLP-compliant studies after adminis @
cynomolgus monkey (established as an appropriate species for toxicity testing based on si ndlng
affinity of Olaratumab to human and monkey PDGFRa), by i.v. infusion over 5, 13 and 3 eks, followed by
recovery periods of 7 or 8 weeks. Safety pharmacology endpoints (cardiovascular, fe ry, and central
nervous system) were evaluated in these repeat-dose studies. Studies to assess @

carcinogenicity, and developmental and reproductive toxicity studies were not con

icity,
ed with olaratumab.
However, to assess reproductive and developmental toxicity, a scientific liter, eview was included in the
submission and an embryo-foetal study using mouse surrogate antibody gf olafatumab (1E10) is being
conducted.

2.3.2. Pharmacology Q

Primary pharmacodynamic studies O

In vivo studies \

Binding and Species cross-reactivity of Q&umab

Olaratumab binding to PDGFRa was ev by ELISA and surface plasmon resonance (SPR). The antibody

bound human PDGFRa immobilized o@

mouse monoclonal antibody. The al
Olaratumab
Binding to

Human-PDGFRa-Fc

ISA plates with an affinity higher than a commercial anti-PDGFRa
re shown below.

{30nM) 9.02E+ 96E-04 3.296-10 15.89 0.155
Cynomolgus-PDGFRa-
Xa-Fc (30nM) ° 7 + 4.51E-04 6.03E-10 14.86 0.111
Dog-PDGFRa-Xa-Fc
(30nM) 06 2.64E-03 2.18E-09 6.726 0.024
Rabbit-PDGFRa-Xa-Fc
(900nM) @ .D4E+05 8.31E-03 4.07E-08 1.337 0.005
Effec laratumab on PDGFRa Phosphorylation and PDGFRa- Mediated Signal Transduction

Inhibition of PDGF AA and PDGF BB Binding to PDGFRa by IMC-3G3 and other anti- PDGFRa antibodies, was
evaluated in porcine aortic endothelial (PAE) Ra cells. Inhibition of PDGFRa phosphorylation and MAPK and
Akt activation induced by PDGF-BB, was also tested in the same cell line. Imatinib as well as a neutralizing
murine monoclonal antibody from R&D Systems were included in this experiment as positive control
inhibitors.

Among the panel of anti- PDGFRa antibodies produced, 3G3 and F12 were more efficient in inhibiting the
binding of radiolabelled PDGF AA to immobilized receptor (ICsq 0.24 and 0.16 nM, respectively) or to PDGFRa
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expressed on the surface of PAE Ra tumour cells (ICso 0.58 and 0.51 nM, respectively). These two antibodies
were also the more efficient in inhibiting the binding of PDGF BB to immobilized PDGFRa (ICsy 0.43 and 0.55
nM, respectively). Inhibition of PDGF-AA-induced PDGFRa phosphorylation by IMC-3G3 was dose dependent,
with 50% inhibition achieved at 0.25 nM.

Effect of Olaratumab on Tumour Cell Proliferation and Characterization of Responsive Cell Lines

The effect of olaratumab on the cell growth in vitro was evaluated at 100 pg/mL on a panel of 317 cancer cell
lines that were genetically characterized. e

The results are shown below: @
0\6

POGFRa|3g3 antibody

%inhibition

T rrirrrrruerin
3 & 5 8 8 %L 8 8 &8 ¢ 7 8
1 v 1]
o = Q T o
= =2 z
Cell lines

Olaratumab-sensitive cancer cell lines as well as ad sarcoma cell lines were characterized for PDGFA,
PDGFC, PDGFRA, and PDGFRB mRNA expressio % cell-surface levels of PDGFRa. Quantitative real-time
PCR (RT-gPCR) was then performed with DNA and TagMan Gene Expression assays from Life
Technologies for quantification of total PDGF CBGFA PDGFC, and PDGFRB.

The results are shown below:

A. 463 B.

90000 . PDGEA Cell Line Tumor type PDGFRa cell-surface level (ABC)

" J \ EE POGFC PAE Ra 337,052
- POGFRA NCI-H1703  NSCLC 189,496

30000 I J @. =N PDGFRD A204 Rhabdoid 72,526

é -! Huls Osteosarcoma 36,449
§ MG-63 Osteosarcoma 152,087
“E H-EMC-55 73,550
E’ MNNG-H0S Osteosarcoma 15,122
o HA2095 Synovial Sarcoma 14,631
SK-LMS-1 Leiomyosarcoma 12,088

KHOS-NP Osteosarcoma 10,547

Saos-2 Osteosarcoma 5,798

SJCRH30 Rhabdomyosarcoma 4,935

u1is Glioblastoma 66,046

WS-1 Normal Fibroblast 18,579

Effect of Olaratumab on PDGFRa-Mediated Proliferation of Sarcoma and Rhabdoid Cancer Cell
Lines
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The effects of IMC-3G3 on inhibition of PDGF-AA-stimulated cell mitogenesis and viability of SKLMS-1
(Leiomyosarcoma) and HuO9 (Osteosarcoma) cells grown in full serum were evaluated. The results are
shown below (left, SKLMS-1 cell line; right: HUO9 cell line):

—— LMC-aGJ 500004 : :j;anl G
E 10000 4 1 ‘_I;ZPDGF-AA L :
= —&— PDGF-AA only = Medum
'g . 25000
‘g ; 400004 é
% 6000 _E @
E
é: 35000 ’\6
e . - " i . e ”Mun_um 001 04 : 10 100 1000 108 O
) ._ Concentration (nM) %
Antibody concentration, (nh) \
Effect of Olaratumab on PDGFRa-Mediated Signal Transduction of S a and Rhabdoid Cancer
Cell Lines
A-204 (Rhabdoid) and NCI-H1703 (NSCLC) cells were pretreated wi ratumab before stimulation with
PDGF-AA. Inhibition of pPDGFRa, Akt and MAPK phosphorylation etermined by examining cell lysates
through Western blotting with antibodies specific for phospho- Ipha, phospho-Akt & phospho-MAPK.
The results are shown below: O

A. B. SKLMS-1 u.eiq®moma)
A_204 mADS (5 nM) Q :-) \‘:1
FOGRAA (5 Ny . QR ¢ v e

P Ly _,‘(;‘ ph-ped®
T e

Phospho PDGFRG | ==l EQ . e

Total PDGFRe, — — S— —
—_— -

e e S — Y—

Phospho- MGE3 (Osteosarcoma)

Akt K
— | — -_—
‘ IMC-3G3(nM) - - 2 - 20 -
higG (nM) . . . . . 20
285 (M) - - . 2 2 -

B AAD \ POGF-AA(M) - 2 2 2 2 2
5 = — - ph-AKT
p-actin
hpdd erk1
LK € - - — Lrgiontn

ph-pd2 erk2

N
O —

Effect of Ol ab on PDGF-induced activation of PDGFRa on Prostate Stromal Cells and Lung
Cancer- jated Fibroblasts

In thes dies, human WS-1 skin fibroblasts, prostate stromal cells and lung cancer-associated fibroblasts
(CAF) were grown. Cells were treated with antibodies followed by the addition of PDGF-AA or PDGF-AA and
PDGF-CC cocktail, or PDGF BB or DD. The results are described as follows:

Olaratumab was demonstrated to inhibit the proliferation of commercial prostate stromal cells induced by
stimulation with PDGF AA with an ICsy of 1.39 nM, this inhibition was associated with the reduction of
PDGFRa phosphorylation.
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In CAFs, treatment with the PDGF-AA and —CC ligand cocktail resulted in phosphorylation of the receptor and
the downstream effector proteins AKT and ERK Doxorubicin co-adminstration had no discernible effect on
effector protein phosphorylation. Olaratumab pretreatment resulted in nearly complete reduction in p-ERK
and p-AKT (to baseline levels) relative to 1gG controls. olaratumab also inhibited the phosphorylation of
PDGFRa in human WS-1 skin fibroblasts stimulated with any of the PDGFR ligands including those a-selective,
such as AA and CC homodimers, but also the B-specific DD homodimer.

Lack of Antibody-Dependent Cytotoxicity (ADCC) and Complement-Dependent Cytotoxicity (CDC)
Induced by Olaratumab 6

ADCC activity via FcyRIIl was evaluated in a reporter assay containing a human target tumo Pline (NCI-
H1703 lung cancer; approximately 200,000 PDGFRa/cell) and an effector cell line (Jurkat éngineered to
express cell-surface FcyRIIl, and a luciferase gene under the control of an NFAT-reg @

results are described below (left: ADCC; right: CDC): 6

O

romoter). The

< 15000+
70 i i i O P21 1 R 3‘:
E// o
g0 Rituxanon Wil2S cells' 1 ¢ : 10000
. i 8 &= (laratumab (n DAEJDDI:’FDQ_J
g 504 \ 2 -0 Olaratumab (in H1703)
e Ll tl 0 A E 50004 - RIUXaNIQG1-WT
g Al = - Ritwan-gG1-EN
& ap -] I 1 L f i i 5
| | : & 0 Q
204 R 1Ll L} 4 1 | i 1 r T vy r -
i . 363 on NCI-H1703 cells 1 p g g s
w4 i Y \I il 1 [Ab] log M
1 | Ll g OO
PRI R NI,
T . T T T T hd Rituxan-igG1-WT

15 a4 nem om 01 1 mn 100 10en T m
Conc. of Abs (nll)

In vivo studies \’Q

Studies of Olaratumab in Murine Xeno odels of Human Cancer

IMC-3G3 monotherapy activity (lots Were@eclared in all studies)
P\

Report \ ,
number/ Xenogr K
Type of aft
Study Model sa Dosing period Results
IM 0.1 mg/dose, M-W-F 1=
, 1.0 mg/dose, M-W-F I
. ine, 0.5 mL/dose, M-W-F = p 0ugidone
42 days z /o saine
2042-03 s $
Monotherapy - § . 9 o {"“.:;’.3.?,’.
Activity ma i a;‘
Days
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IMC-3G3, 0.1 mg/dose, M-W-F
IMC-3G3, 1.0 mg/dose, M-W-F 1000 I
Saline, 0.5 mL/dose, M-W-F < I ) contrel
42 days % 800 4 //i }, i 100ugid 363
g P p
] T o
2020-03 U118 3 ol ) '§}’
Monotherapy | glioblast H | ?/ B
Activity oma $ /’ g = + + % ? { ”
Pt
) 2cJ-B"// ’
Bars, SEM
o 5 10 15 2‘:) - 30 k-3 40 45
Days
. _1 | IMC-3G3 (lot P5-469-1), 40
3478-05 SKLMS 1 mg/kg, M-W-F IMC-3G3 inhibited the growth of SKLMS
Monotherapy | leiomyo-
Activity sarcoma Human 1gG, 40 mg/kg, M-W-F xenografts \
Saline, 10 mL/kg, M-W-F
4881-10 A204 IMC-3G3, 40 mg/kg, M-W-F .
IMC-3G3 inhibited th 0
Monotherapy | Rhabdoi | Human IgG, 40 mg/kg M-W-F K
o of A204 rhabdoid rafts
activity d

PK/PD studies

The PK/PD of olaratumab were evaluated in SKLMS-1 and U118

with an efficacious dose were determined.

X\

1O

aft models of leiomyosarcoma and

glioblastoma, respectively. In addition to antitumor activity, ple@ centrations of Olaratumab associated

The results are shown below:

Effect of PDGFRa antibody 3G3 on

SKLMS-1 Xenograft Growth in Athymic mice
4000

—&— Saline
O HulgG-80ma'kg 0
—w— 3G3-80mgkg
7 3G3-20mgkg
3000 | —8— 3G3Amgkg /
s
// 1000

Tumor Volume {mm?*)
2
8

g

e +{?
% k dosing schedule
0 ment

MEAN£SEM

0
Days 'rgm

Tumor Volume (

800 4

8

n
o
=

200

(\

'

O

IG3 of U118 X ft Growth

@~ Saline
=0 333 60 mg'kg
—v— 35320 Mgy
- 3636 mgkg
—m— hulgG 60 mgkg

P
:zH

mean +/- SEM

o

5 10 15

Days of Treatment

The aim of angt Qudy was: 1) To determine the pharmacokinetic (PK) parameters associated with

efficacious dos
xenogra
(fem
below:

a fully human antibody against PDGFRa, 3G3,
. 2) To compare the pharmacokinetics of 3G3 after the first or multiple doses. Nu/nu mice
weeks) were injected subcutaneously with 5 X106 SKLMS-1 cells/mouse. The results are shown

in an SKLMS-1 Leiomyosarcoma cell line
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3000

—&— Saline
| | —e— 3636 mgkg
00 —v— 3G3 20 mgkg
—7— 3G3 60 mgkg
ng 2000
o
3 1500 4
=]
=
5
S 1000 4
E
O
0 s 10 15 20 25 30 35 * %
Days of Treatment \
Olaratumab plus Chemotherapy Combination Studies in Sarcoma Cell-lj Q Patient-derived
Xenograft Models \'

The association of olaratumab with doxorubicin (3 mg/kg) was tested in est 'QSK—LMS—induced tumours
in immunodeficient mice. Olaratumab alone induced a reduction of tumo \mes at day 24 of about 30 %,
lower than that expected and the reduction did not reach statistical si #’Qance. Both doxorubicin alone and
the combination significantly reduced tumour growth at the same ti oint, inducing a reduction of about

70% and 50% with the combination and the chemotherapy alo ctively, the difference between these
two arms was also not statistically significant. c '

In other studies, subcutaneous tumour xenografts v& established by injecting SKLMS-1 (5x10°
cells/mouse) or KHOS/NP (1x10° cells/mouse) into fen@ athymic nude mice. Mice were treated with saline
solution, doxorubicin, olaratumab and a combinatiQ( the 2 treatments. Results are shown in the figures

below: \
Effect of 3G3 and Doxorubucin 0 X
on SKLMS-1 Leiomyosarcoma xenograﬂt b Effect of 3G3 and Doxorubucin

4000 4 3500 - on KHOS/NP Osteosarcoma xenografts
[—®— Saline
35004 —e— Saline (Terminated on day 21) 3000 {—2~ g;?:_lgén:nu;.::’mgfkg]
—0— Dom.rubucln {3 mgikg) o 3634Dex (6043 mglkg)
23000 —¥— 3G3 (60 mg/kg) o
E —— 3G3+Dox (680+3 mglkg) £ 2500 A
E =
22500 4 ]
E g 2000 4
3 =
32000 1 3
=
=] 5 1500
E1 500 A E
= 1000
1000
500 500 4
MEANLSEM MEANSSEM
0- T T 0 -
20 25 0 10 30

20
Days of Treatment

In an additional study, a xenograft model (TTX) derived from an osteosarcoma tumour biopsy, utilized 4 to 6

week old female Balb/c mice. Mice were treated with Olaratumab alone doxorubicin alone, or the combination
of these two monotherapies. See figure below:
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Olaratumab was also tested in PDX leiomyosarcoma (Model ST1547) and li
Patient-derived xenograft. The results are shown below (Left figure: Model

ST1547) @
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Mechanism of action (Mo SQ/ in a Sarcoma Model
A study examined the me ism for increased activity of IMC-3G3 in Combination with the cytotoxic agent

doxorubicin, compared€§to Ynonotherapy activity, in the SKLMS-1 leiomyosarcoma tumour xenograft model.
Tumours were harvgst rom mice 3 or 7 days after starting treatment with saline (10 pL/gm), IMC-3G3 (60
mg/kg, twice p& and a loading dose of 214 mg/kg), doxorubicin (3 mg/kg, twice per week), or IMC-
3G3 plus do® in. See figures below.
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Mechanism of Action Studies in Non-Sarcoma Models K Z
An overview of MOA studies in non-sarcoma models is provided below
Report
Dosing Number or
Xenograft Model Dosage Peridd 0 Conclusion Publication
ETe Tic - N 4
HE[S& C'ﬁi z : di(;:‘,glﬁéﬁ(‘;‘;* NMC-3G3 reduced PDGFRa and
U118 glioblastoma = CEe s e . MAPK phosphorylation, and Ki- 3132-04
Human TgG, 60 mg/kg, 2x/week (loading 67 o
dose 214 mg/kg) \ [ eRpression
1C-3G /kg. 2x/week 21 ¢ .
SV proste s - =hs N d;ys established skeletal metastases al. 2010

1E10. 40 mg/kg and Hu IgGAPR-W-F 36 Treatment with 1E10 significantly

A549 NSCLC davs inhibited the growth of A549 4749-10

R ¥ | tumors

cisplatin, 1 mg/kg 1X pegwekk: gemcitabine 36 1E10 enhanced the effect of Gerber et

A3549 NSCLC 25 mg/kg. 2X pergycek: TE10, 2X per davs cisplatin-gemcitabine ,51 .,%11?, :

week, or chemo@y plus 1E10 ¥ chemotherapy in A549 xenografts s

Secondary pharmago,@&ic studies
No secondary pé@ogy studies have been submitted in this application.

Safety @cology programme

No dedicated safety pharmacology studies have been submitted in this application.

Pharmacodynamic drug interactions

No dedicated pharmacodynamic drug interactions studies have been submitted in this application.
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2.3.3. Pharmacokinetics

The studies conducted to evaluate the pharmacokinetics and toxicokinetics of olaratumab are shown in Table
below.

Route of Dose Levels
Study Ty Speci R 't Number
uay Lype pecies Administration (mg/kg) €port Suimbet
Single-Dose PK ¢D-1 mouse IP. 20 2139-03
= (female only)
. Nud -
Multiple-Dose PK/PD tide mouse IP. 6. 20, 60 3015-04
(female only)
Single-Dose PK Nude mouse LP. 20. 60 8315118
(male only)
C lg ¢ 6
5-Week Repeat-Dose TK YROMOEUS LV. 5.16.50 7573-104 o\
monkey
C lg
13-Week Repeat-Dose TK Jmomo st LV. 7.5.24,75 7573-1&' O
monkey
39-Week Repeat-Dose TK Cynomolgus IV, 75.24.75 ’Sb
monkey
Abbreviations: LP. = intraperitoneal, I V. = intravenous, PK = pharmacokinetics, PD = pharmac Ms TK =
toxicokinetics.

The studies conducted to evaluate the pharmacokinetics and toxicokin i&)f IMC-1E10 are shown below:

. Route of Dose Levels o i
Study Type Species Administration (m Report Number
. CD-1 mouse R e
Single-Dose PK LV. b 8315117
= (female only) '\

Embryo-Fetal Repeat-Dose TK (Cfgn;f:ﬁﬁ;) LV. \O-3-3. 30, 138 8323353

— . R A
Abbreviations: IV. = intravenous, PK = pharmacokinetics, TK =0 soKinetics.

An overview of methods of analysis is shown{lq}%able below:

Number atrix (ng/mL) Assay Assay Data

Study Analyte Species/M 6&9’ Range Inter- Inter- Stability
Precision Accuracy
(26CV) (Mean

K %Recove
ry)
182531 IMC-3G3 Mbﬁ ELISA 1 to 1007 3.04 to -4.65 to Study

6.99 1.80 8315118

@ 3 F/T cycles

at -70°C.

b 13 days at -
9 70°C®
a Assay Dynamic R - e to 200 ng/mL at a minimum required dilution 1:500.
b Storage stability urther evaluated at -20 ©C and at -70 °C at approximately 1 and 3 months.

Abbreviatioqs: @freezelthaw.

VR13 C-3G3 Monkey ELISA 1to20° 3.64 to -1.90 to Study 7573-
a serum 10.54 ¢ 7.92° 104

7 days at 2°C
to 8°C.

3 F/T cycles at
-70°C.

Study
7573-105

3 months at
-20°C and 7
months

at -70°C.
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AR3173 IMC-3G3 Monkey ECL 0.040to 7.5¢ 9.2 to -8.7 to 3.5 | Study 8201-
serum 22.3 235

24 hours at
RT.

5 F/T cycles at
-70°C.

5 months at -
70°C.

a Qualified non-GLP method.
b Assay Dynamic Range is 5 to 100 ng/mL at a minimum required dilution 1:200.
¢ Values include both manual and automated (Biomek-based) methods evaluated during validation.

d Assay Dynamic Range is 0.40 to 75 ng/mL at a minimum required dilution 1:100.
Abbreviations: F/T = freeze/thaw, RT = room temperature.
Quantitation of IMC-1E10 f’A%
8322- IMC-1E10 Mouse ELISA 0.025t0 2.5 | 4.0t0 20.3 | -6.7 to St
970 serum b 18.3 17
termined
8322- IMC-1E10 Mouse ELISA 0.075t0 2 ¢ 9.0to 17.7 | -5.8 8% Study
971 Serum (Total \, 8323353
19G 0 26 hours at
Capture) @ RT.
5 F/T cycles.
Freezer
stability is
ongoing
and will be

approximately
1 year.

®\
&q established for
NU
N

Abbreviations: F/T = freeze/thaw, RT = room temperature.

¢ Assay Dynamic Range is 7.5 to 200 ng/mL at a minimum require ion 1:10.

a Qualified non-GLP method.
b Assay Dynamic Range is 2.5 to 250 ng/mL at a minimum require 1:10.
il

Two methods were developed to detect the pr s& of anti-drug antibodies (ADA) against olaratumab in the
serum of monkeys treated with olaratuma assay supporting 5-week and 13-week toxicity study sample
analysis did not demonstrate a high deg % of drug tolerance. The revised assay format used to support the
39-week study utilized an acid disso step. This validated assay demonstrates both adequate sensitivity
and drug tolerance needed to SLQ accurate interpretation of immunogenicity and TK results.

Absorption \

The single-dose PK of ol ab after i.p. administration was investigated in female CD-1 mice to determine
a dosing regimen sui’cx r efficacy studies in tumour-bearing mice (Report 2139-03). The estimated T2
ifiistration of a single 20 mg/kg i.p. dose was 7.4 days.

determined after®

The single-do, bof olaratumab following i.p. administration as a solution in PBS was further characterized
in male @ymic mice (Report 8315118). Systemic exposure to olaratumab increased with dose in mice,
but in%were less than dose proportional with an approximate doubling between 20 and 60 mg/kg. The
mean T¥2¢determined after administration of a single i.p. dose was approximately 5.7 days. AUCy_; values
(where t is O to 480 hours postdose) following administration of olaratumab 20 and 60 mg/kg (30000 and
60200 pg.hr/mL), were similar to AUCq s ones (34300 and 66200 pg.hr/mL).

A pilot mouse PK study was conducted with the mouse surrogate mAb IMC-1E10 (Report 8315117). The PK
parameters of IMC-1E10 were determined following a single 5 mg/kg or 150 mg/kg 1.V. bolus dose to non-

fasted female CD-1 mice. The estimated Tz range in this study was 65 to 71 hours (2.7 to 3.0 days), which
supported a proposed dosing frequency (every 3 days) in a subsequent embryo-fetal development study.

Assessment report
EMA/CHMP/742133/2016 Page 30/115



AUC 0O-t values following olaratumab administration at 5 and 150 mg are 1480 (AUC interval is O to 288
hours postdose) and 116000 ug.hr/mL (AUC interval is 0 to 360 hours postdose). Clearance of IMC-1E10
appeared to be dose-dependent, whereby clearance at 5 mg/kg was approximately 2.7 times higher than at
150 mg/kg.

Distribution/metabolism/excretion

No specific distribution/metabolism/excretion studies have been submitted in this application.

R

0\6
N&e\ repeat dose study in
9/kg), showing no test

of acute toxicity were

g) in the 13 and 39-week

2.3.4. Toxicology

Single dose toxicity

No single dose toxicity studies were conducted with olaratumab. However, in the
monkeys (study 7573-104) there was a 2 week delay after the first dose (5, 16
article-related effects on clinical observations or body weights. In addition, n
observed after administration of the highest single dose of olaratumab (75 m

toxicity studies in monkeys (7573-105, 8201-235). @

The toxicity, TK, and immunogenicity of olaratumab were @gated after administration by i.v. infusion
over 5, 13, or 39 weeks to male and female cynomolgu@mkeys.

Repeat dose toxicity

Table 2: Repeat-dose toxicity studies with olaratqe@cynomolgus monkeys.

L

NOEL/ NOAEL
(mg/kg/week)

Number/ Dose/Route » Duration

Group

Study ID Major findings

7573-104 =50 None
GLP

A Five-Week (4-
dose) Toxicity,
Toxicokinetic, and
Immunogenicity
Study of IMC-3G3
Administered
Intravenously to
Cynomolgus

Monkeys with a

3/sex/
group

5M/5F O 5 weeks, 7

weeks recovery

Q
.
Recovery Period ¢ ‘\

/

7573-105
up

5M/5F O

3M/3F 7.5 mg/kg/week
3M/3F 24 mg/kg/week
5M/5F 75 mg/kg/week

13 weeks, 8
weeks recovery

None
GLP

A 13-Wee
Toxicity,

v
Study of |
Administered
Intravenously
Weekly to
Cynomolgus
Monkeys with an
8-Week Recovery
Period

8201-235
GLP

3/sex/

6M/6F for all dose

group

levels:

39 weeks, 8

weeks recovery

1 alanine
aminotransferase,
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39-Week 7.5,24,75 individual cell

Intravenous mg/kg/week necrosis, infiltrates
Injection Chronic in the liver in one
Toxicity \Y female

and Toxicokinetic
Study with IMC-
3G3in
Cynomolgus
Monkeys with a
8-Week Recovery
Period o

Genotoxicity ’\6

No genotoxicity studies have been submitted in this application. é

Carcinogenicity 0

No carcinogenicity studies have been submitted in this application. K®

Reproduction Toxicity qi

Based on knockout models and a review of the literature, it s likely that disruption of PDGF/PDGFR
signalling would impair the proper functioning and/or devel nt of tissues critical for embryo-foetal

development (EFD) leading to embryo-foetal lethality a@eratogenicity. Studies in knock out mice have
shown developmental abnormalities, including defer,§q eural tube derivatives, testes, kidneys, heart and
vascular system, diaphragm, skeletal system, skin, hatr, teeth, eyes, and palate, are likely to result from
disruption of PDGFR-a signalling (Morrison—Gr%’et al. 1992, Soriano 1997, Tallquist and Soriano 2003).
A pilot EFD study (Report 8323353) was ted using the mouse surrogate antibody of olaratumab
(1E10) with the goal of demonstratin vere developmental abnormalities suggested by the available
knock-out mouse data. Only minorg pmental variations were observed, however, developmental results
from the pilot study were incon based on several confounding factors; including endotoxin
contamination in the dose sw(v)?poor pregnancy rate, and an unusually high number of dosing procedure
deaths. Because the pilot @y as not interpretable from a developmental perspective, a definitive GLP
mouse embryofoetalio@ and toxicokinetics study (Study 8332306) was subsequently conducted with the
olaratumab surrqgai} se antibody (IMC-1E10) administered once every 3 days during organogenesis to
pregnant mice. & ses collected from the 50 mg/kg (mid dose) and 150 mg/kg (high dose) maternal
groups, ther increased incidences of malformations consisting of open eye and partially open eye as

incidences of skeletal variation frontal/parietal additional ossification site confirming a
| hazard consistent with that previously demonstrated by the knockout mouse model.

No animal studies have been performed to test olaratumab for fertility impairment.

Toxicokinetic data

Study 7573-104

The toxicokinetic behaviour of IMC-3G3 was nonlinear following Doses 1 and 4.
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Statistical significance between males and females was observed in mean Cmax and mean AUC;,; values in
the high dose group only.

After the first 1.V. dose, AUCq_ s increased more than proportionally with dose whereas C,,,x appeared to
increase in a dose proportional manner. The elimination T¥ for olaratumab increased with dose from
approximately 1.6 days to >5 days while clearance decreased in high dose males. Trough serum olaratumab
concentrations (C,,,) measured prior to the second dose (2 weeks following the first dose), were detectable
for both males and females. Following the third and fourth doses, most pre-dose serum levels increased
relative to their respective values at the second dose, suggesting olaratumab accumulation in serur&er

time. @

Following Dose 4, rapid IMC-3G3 clearance was observed in some animals in all dose grouﬁ nimals with
normal IMC-3G3 clearance following Dose 4, exposure generally increased in a greater ddse-
proportional manner in all dose groups.

Immunogenicity analysis indicated that all pre-dose samples were negative for a ies capable of binding
IMC-3G3. In the 5-mg/kg group, one of six Dosing Phase Day 35 samples w; ive and five samples
were reported as positive for an immune response. In the 16-mg/kg group, sing Phase Day 35 samples
were reported as negative. In the 50-mg/kg group, nine samples were &rted as indeterminate due to the
concentration of IMC-3G3 (= 10 pg/mL) in the samples and one sa @as reported as negative. All

Recovery Phase Day 48 samples from the 50-mg/kg group were d as negative.

interference from circulating olaratumab, the one animal in

In addition, while many indeterminate ADA assignments w FQ in the 50-mg/kg dose group due to
x 0-mg/kg group that did exhibit rapid drug

clearance on Day 29 after the fourth 1.V. dose was neg for ADA on Day 35 in association with Day 36
olaratumab serum concentrations that were below tiie Y@wer limit of quantification (LLOQ).

Study 7573-105 \,

After a single 1.V. dose, the T values i r@d with dose from 2.7 to 5.7 days and clearance decreased

with increasing dose level. The estimate ume of distribution at steady state (Vdss) after 13 weekly doses
spanned the range of 32 to 39 mL/ amination of Cmax and pre-dose (trough) concentrations at steady
state indicated that drug accum occurred in all dose groups over the 13-week study. Mean AUCO-inf

and Cmax at Week 13 increased o 2.2-fold and 1.5-fold respectively, across all dose groups relative to
ii.sed up to 57% by Dose 13. Rapid clearance of olaratumab was observed in 5
of 6 animals (3 malef a males) in the low-dose group and in 1 male of 6 animals in the mid-dose

the first dose. Clearance d

group, although rapi rance was not observed in any high dose group animals after repeated doses in the
13-week study. e Jow-dose group, the 5 animals that exhibited rapid clearance were all positive for ADA
response on D :

sion, IMC-3G3 concentrations slowly declined, generally in a bi-exponential manner. The mean
t1/2 values determined only from the recovery animals on Day 267 ranged from 28.2 to 76.1 hours. Mean CL
values on Days 120 and 267 ranged from 0.252 to 0.451 mL/hr/kg and generally appear to be dose and time
independent.

Mean Vz values determined only from recovery animals on Day 267 ranged from 8.23 to 24.6 mL/kg, did not
distribute beyond vasculature, and appeared to be dose independent. No apparent gender differences (> 2-
fold) were observed in IMC-3G3 mean Cmax and AUCO0-168 values. Values for mean Cmax and AUCO0-168
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were approximately 40 to 140% higher on Day 120 and 40 to 180% higher on Day 267 than on Day 1,
indicating potential accumulation of IMC-3G3 after multiple dosing in cynomolgus monkeys.

The increases in mean Cmax and AUC0-168 for males and females were generally dose proportional.

Several animals (n=8; 5 in Group 2, 2 in Group 3, and 1 in Group 4) had measurable anti-drug-antibody
(ADA) on Days 120 and 267, resulting in significantly lower IMC-3G3 concentrations in those animals.

Local Tolerance @

.
Local tolerance was investigated in the 5-week and 26-week repeat-dose toxicity evaluatitﬁ?ynomolgus
monkeys by clinical observations, and as part of the histopathological evaluations (Rep 73-104, 7573-
105, and 8201-235). Intravenous administration of olaratumab was well tolerate 3@) treatment-related
adverse reactions at the injection site were observed. 6\

Pre/postnatal development studies have not been submitted in this application.

Other toxicity studies K®
I 2

Species Duration of Number of
Strain Route Dosing Doses Tissues worthy Findings Report
Human In vitro NA 1.5, and 10 5 tissues for Staini o expressing elements using IM1236P
/immunohisto ng/mL human i ohistochemistry could not be achieved
chemical @ laratumab (IMC-3G3).
staining
Human, In vitro NA 3and 20 3 sources/tis Anti-PDGFRu staining patterns were consistent IM1236
Cynomolgus /immunohisto ng/mL for humanan between the human and cynomolgus monkey
monkey chemical sourcesf@r tissues.
staining wonk
A
A tissue cross reactivity study using a co y available rabbit anti-human PDGFRa antibody revealed
similar staining patterns in human and Igus macaque tissues, further supporting the use of
cynomolgus monkeys for toxicology \Ng” Many, but not all, of the cell types demonstrating staining with

the Anti-PDGFRa antibody in this s& ave been reported to express PDGFRa.

2.3.5. Ecotoxicity/ Wwonmental risk assessment

<
Olaratumab is a prote’@ich is expected to biodegrade in the environment and not be a significant risk to
the environment? s) according to the “Guideline on the Environmental Risk Assessment of Medicinal

Products for H se” (EMEA/CHMP/SWP/4447/00), olaratumab is exempt from preparation of an
Environmgn Assessment as the product and excipients do not pose a significant risk to the
enviroE§§§

2.3.6. Discussion on non-clinical aspects

Olaratumab is a PDGFRa antagonist. The preclinical in vitro PD data show that olaratumab binds to human
PDGFRa with high affinity. In addition to blocking ligand-induced receptor phosphorylation and cell
mitogenesis in cancer cells and normal stromal fibroblasts, olaratumab inhibits ligand-induced
phosphorylation of the downstream signalling molecules Akt and MAPK in multiple tumour cell lines. As a
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result, in cultured cancer cells, olaratumab treatment inhibited ligand-dependent growth of human tumour
cell lines.

The in vivo studies showed that olaratumab was able to inhibit tumour growth as a single agent in human
PDGFRa-expressing tumour xenograft models (glioblastoma, leiomyosarcoma, rhabdoid cancer, NSCLC). In
addition, olaratumab is able to downmodulate PDGFRa after one or two doses in a glioblastoma animal
model, and reduces the establishment and progression of skeletal metastasis in an animal model of prostate
cancer. Combination of olaratumab with doxorubicin in leiomyosarcoma and osteosarcoma models increased
tumour growth inhibition compared to either treatment alone. 6

Overall, Olaratumab has been shown to bind human PDGFRa and to inhibit the activation of th c@ptor
induced by its ligands. The relevance of the signalling pathways involving PDGFRa has beenad ified in
different cancer cell types and in particular in soft tissue sarcomas. The in vitro and in vi {e Its are
deemed relevant for the proposed indication, although the identification of the mec i f action could not
be fully elucidated, in light of the discrepancies noted throughout all studies. The @

necessity of identifying additional biomarkers predictive of olaratumab respons

nt discussed the
e context of the
ongoing Phase 3 confirmatory trial (JGDJ), the applicant will further explore pression of PDGFRa,
PDGFRB, PDGF-A, PDGF-B, PDGF-C, PDGF-D, EGF, TGFa, EGFR, VEGFa, GXCR#, TGFb, TOPO2A, and GLI1;
and key downstream pathways such as the Akt pathway with the aim @ tter understanding of
olaratumab’s mechanism of action.

200 pg/mL, achieved in immunodeficient mice with doses

Efficacy in reducing tumour growth in experimental animal is @tgd with plasmatic concentrations above
@ug/kg. The evidences obtained in primary

pharmacodynamic studies are adequate to support clini evaluation in humans.

The PK profile of olaratumab was consistent with th ected for a monoclonal antibody, with a T¥ of 6-7
days in mice and 2-3 days in monkeys. Systemid@exposure increased with dose in mice and monkeys. In
repeated dose toxicity studies in monkeys, olatatymab accumulated by a factor of 1.4- to 2.4 between first

and last dose. No sex-related differencesywereyebserved. Olaratumab ADAs were detected in several serum

samples in monkey studies. In mice, th pbryo-foetal study suggests that the murine surrogate 1E10 can

Toxicity studies in monkeys sho 0 olaratumab-related adverse effects, with only a no-adverse mild to
moderate increase in alaninetaminagtransferase levels, minimal individual cell necrosis and moderate
infiltrates in the liver obse in one female treated at the highest dose in the 39-week study. In this study,
monkey serum C,;, was, 1364 ug/mL at the no observed adverse effect level (NOAEL) of 75 mg/kg, which
.\o 7.5-fold greater than the threshold C,,, believed to be needed for antitumor

ur xenograft models (155 to 258 pg/mL). The AUCq.16gnr following the last infusion of

was approximately
activity based o

75 mg/kg w 76 pgehr/mL, which was approximately 16.5-fold greater than olaratumab exposure
anticipat ntitumor activity in humans based on animal tumour models (AUCO-96hr = 17184
Hgehr,

Studies to assess the genetic toxicity of olaratumab have not been conducted, which is in line with ICH
Guidances S6 and S9. There is no cause for concern based on the mechanism of action and physicochemical
makeup of olaratumab as is not expected to react with DNA or other chromatid material.

Carcinogenicity studies are not warranted to support marketing for therapeutics intended to treat patients
with advanced cancer (ICHS9). In addition, there were no findings observed in the 39-week repeat-dose
study in monkeys that would indicate a carcinogenicity risk; thus, carcinogenicity studies have not been
conducted.

Assessment report
EMA/CHMP/742133/2016 Page 35/115



Regarding reproductive toxicity, the Applicant has submitted a comprehensive summary of the scientific
literature regarding the relevance of PDGF/PDGFRa in embryo-foetal development. PDGFRa activity has been
demonstrated in human, mouse and other nonmammalian tissue; however, as olaratumab is the first
monoclonal antibody directed specifically to PDGFRa, no information about the toxicity of other compounds of
the same class is available. It is acknowledged that due to the wide range of effects of PDGFRa in
embryo/neonate viability, brain, lung, eye, skin, CNS and heart development it is highly probable that
perturbation of the PDGFR pathway will lead to toxic effects on human embryo-foetal development. However,
results of the pilot embryo-foetal development study in mice with the olaratumab surrogate IMC-1 show
only some non-adverse effects in ossification at high doses, although interpretation of these data

confounded by the presence of endotoxin in dose formulations, poor pregnancy rate and an u y high
number of dosing procedure deaths. The Applicant also submitted the results of a GLP-com %study
(Embryo-foetal developmental and toxicokinetic study in mice given LSN3338786). This %
increased incidences of malformations (abnormal eyelid development) and skeletal al @
(frontal/parietal additional ossification site) at exposures less than the AUC expos@
recommended human dose of 15 mg/kg olaratumab. Thus, the potential risk to@

included in section 5.3 of SmPC. (b

onfirmed the
ns

he maximum
development was

The Applicant also claims regulatory and ethical reasons not to conduct &protoxicity study in non human
primates. Considering the involvement of PDGFRa in embryo-foetal @pment, it seems reasonable to

believe that even if no adverse effects were observed in primate
informed with appropriate labelling of the potential risks of ol
account the severity of the disease and the target populatN
monkeys is not considered indispensable for marketingého zation.

ts and prescribers would still be
to reproduction. Also taking into
laratumab, a reproductive toxicity study in

There are no or limited amount of data from the US@ aratumab in pregnant women. As a consequence,
olaratumab is not recommended during pregnaw

contraception, unless the potential benefit justifie e potential risk to the foetus. Women of childbearing

in women of childbearing potential not using

potential should be advised to avoid becami regnant while on olaratumab and should be informed of the
potential hazard to the pregnancy and f . Women of childbearing potential should be advised to use
effective contraception during trea@and for at least 3 months following the last dose of olaratumab.

It is not known whether olaratu
eca

therefore breast-feeding is rN
following the last dose.

excreted in human milk. Human IgG is excreted in human milk,
mended during treatment with olaratumab and for at least 3 months

<
Olaratumab is comp@%na‘cural amino acids, the use of which will not alter the concentration or

distribution of \ ids in the environment. Therefore, olaratumab is not expected to pose a risk to the
environment.

<

2.3. clusion on the non-clinical aspects

The pharmacologic, pharmacokinetic, and toxicological characteristics of olaratumab are well characterized.
Non-clinical data reveal no special hazard for humans based on repeat dose toxicity studies in monkeys.

The mechanism of action of olaratumab is not fully understood and the applicant will provide further
biomarker evaluation predictive of response within the context of the confirmatory phase 3 study JGDJ.
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2.4. Clinical aspects

2.4.1. Introduction

GCP

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 co ty
were carried out in accordance with the ethical standards of Directive 2001/20/EC. ,\6

$
>
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® Tabular overview of clinical studies

Study Code Population Study Characteristics Dose Regimen of Olaratumab, Route
(location in CTD) [Primary Objective] of Administration and Formulation
I15B-1E-JGDG! Advanced Soft Phase 1b non- Phaselb — Olara: 15 mg/kg, Days 1 and 8,

IMCL CP15-0806

Tissue Sarcoma

randomized, Phase 2,
randomized, open-label
multicenter

[Safety, Efficacy]

Q3W

Phase2, Arm A - Olara: 15 mg/kg, Days
1 and 8 + Dox: 75 mg/m?, Day 1, Q3W

Phase 2, Arm B - Dox: 75 mg/m?, Day
03W

15B-1E-JGDB*
IMCL CP15-0804

Non-Small Cell
Lung Cancer,
previously
untreated locally
advanced or

Phase 2, open-label,
non-blinded,
randomized, multicenter
[Efficacy]

Arm A - Olara: 15 mg/kg, Days 1 a
Q3W + P: 200 mg/m? + C°; Q3

*
Arm B — P: 200 mg/m? + CQ\%

metastatic
15B-1E-JGDD IMCL Prostate cancer, Phase 2, open-label, Arm A - Olara: 15 mys 1, 8 Q3W
CP15-0805 metastatic, randomized, multicenter + M: 12 mg/m?, D r: 5mg, BID
castration [Efficacy] daily, Q3wW
refractory following ArmB-M: 1 , Day 1 +
progressive disease Pr: 5 mg, BI%Iy, Q3w
or intolerant to
docetaxel K
chemotherapy
15B-1E-JGDE! Recurrent Phase 2, open-label, ol mg/kg, Q2W
IMCL CP19-0801 glioblastoma multicenter
multiforme [Safety, Efficacy] irumab: 8 mg/kg, Q2W

I5B-1E-JGDH® IMCL

Previously treated

Phase 2, open-label,
two-stage, multicent%

gah
mg/kg, Q2W

CP15-1008 with unresectable
and/or metastatic multinational
GIST; Cohort 1: [Safety, Efficac @
with PDGFRa molecularly aég GIST
mutations, Cohort subsets]
2: without PDGFRa
mutations N (. ) )
15B-1E-JGDI Advanced Soft Rhase ', Open-label, Olara: 15 mg/kg, + Dox: 75 mg/m?, 21-
Tissue Sarcoma ter day Cycle?
KJ¥DDI, Safety]
I5B-1E-JGDC Advanced solid hase 1, open-label, 4, 8, 16 mg/kg, QW, 4 Weeks on, 2 weeks

IMCL CP15-0601

tumours and

ulticenter, dose-
escalation
[Safety, MTD]

off
15, 20 mg/kg, Q2W, 2 Weeks on, 2 weeks
off

15B-1E-JGDF
IMCL CP15-0907

lymphomas K
§

Japanes ient
with ad solid
tur‘r@

L3

Phase 1, open-label,
single-center, single-
arm, dose-escalation
[Safety, PK profile]

10 mg/kg, Days 1 and 8 Q3W
20 mg/kg, Q2W, IV
15 mg/kg, Days 1 and 8 Q3W

I15B-1E-JGDA IMCL
CP15-0802

)

Vatan cancer,
inum-refractory
r platinum-
resistant advanced

Phase 2, open-label,
non-blinded,
randomized, multicenter
[Efficacy]

Arm A - Olara: 20 mg/kg, Q2W
LDox: 40 mg/m?, Q4W

Arm B - LDox 40 mg/m?, Q4W

Abbreviatiofs: @:area under the curve; BID = twice daily; C = carboplatin; CrCl = creatinine clearance; CSR = clinical study report;

CTb=C Technical Document; DDI = drug-drug interaction; Dox = doxorubicin; GIST = gastrointestinal stromal tumours;
v = ous; LDox = liposomal doxorubicin; M = mitoxantrone; MTD = maximum tolerated dose; NPK = number of patients with
pharmagokinetic assessment; Olara = olaratumab; P = paclitaxel; PDGFRa = platelet-derived growth factor receptor alpha;

PK = pharmacokinetics; Pr = prednisone; QW = once every week; Q2W = once every 2 weeks; Q3W = once every 3 weeks; Q4W =
once every 4 weeks.

a Detailed description of the study design can be found in the CSR.

b The dose of carboplatin administered was calculated based on the patient’s actual body weight at each treatment visit and the target
AUC dosing. The dose of carboplatin was calculated in mg as follows, using the modified Calvert formula based on CrCl: Carboplatin
dose (in mg) = Target AUC x (CrCl + 25).

€ Due to deficiencies associated with the original bioanalytical method, olaratumab concentrations determined using the original
bioanalytical method are presented as supportive evidence only in the current application and can be found in the individual study CSRs.

d  studies in the Population PK analysis.
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The PK of olaratumab was primarily characterized in a PopPK analysis including data from the following 4
studies.
Table 3: Studies used for the PopPK analysis of olaratumab

Study Code Npaticuts Cancer Dose
Indication (mg/kg)
ISB-IE-JGDEB (CP12-0715) 50 NSCLC 15
ISB-IE-JGDE (CP12-1026) 7 GBM 20
I5B-IE-JGDG (CP12-0922) 935 STS 15
15B-IE-IGDH (CP12-0708) 19 GIST 20 6

%)

2.4.2. Pharmacokinetics ’\\6
N
Absorption

Olaratumab is administered as an intravenous infusion only and is therefore @%cely bioavailable.
Distribution @

Traditional protein-binding studies using human serum A Qconducted for small molecules are not
applicable to therapeutic biologics Further, non-specific in ons with plasma proteins were not expected
to occur with olaratumab. Therefore, plasma protein bi@g studies were not conducted with olaratumab.

The population pharmacokinetic (PopPK) model—bas@ean (CV %) volume of distribution of olaratumab at
steady state (Vss) was 7.7 L (16 %). \

Elimination EQ

No studies on the metabolism of oli ab have been performed in humans.
Y

The PopPK model-based mean (Q clearance for olaratumab was 0.56 L/day (33 %). This corresponds to
a mean terminal half-life of NO ately 11 days.

Dose proportiona@% time dependencies
*

Phase 1 Study
olaratumab.
therapy o hom no standard therapy was available were enrolled in 5 cohorts. Patients in Cohorts 1
ceived doses 4, 8, and 16 mg/kg, respectively. A treatment cycle consisted of olaratumab
administered 1V, once every week for 4 weeks followed by a 2- week observation period for each 6-week
cycle (for a total of 4 doses per cycle). Patients in Cohorts 4 and 5 received doses of 15 mg/kg and 20
mg/kg, respectively. A treatment cycle consisted of olaratumab, administered 1V, every 2 weeks for each 4-
week cycle, for a total of 2 doses per cycle.

\was conducted to establish the safety profile and maximum tolerated dose of
ts with advanced solid tumours and lymphomas who no longer responded to standard

A total of 19 patients were treated with olaratumab as monotherapy in Study JGDC.
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An NCA was conducted on 4 patients from Cohort 1, 3 patients from Cohort 2, 5 patients from Cohort 3, 3

patients from Cohort 4, and 3 patients from Cohort 5.

Olaratumab C,,,x and AUC(0-168) increased with dose across the dose range tested. Olaratumab geometric
mean t,,, ranged from 3.08 to 8.96 days following both single and multiple infusions.

Table 4: Summary of olaratumab PK parameters following the first dose (Day 1) of olaratumab administered

as 1.5-hour 1V infusion to cancer patients (Study JGDC)

Geometric Mean (CV%)

4 mg/'kg Smg'kg lomg/kg 15 mg/'kg 20 mg/'kg
(N=5)" (N=3) (N=5)" (N=3) (N=3)e 6
Dosing Regimen qw qw qw qlw qlw(\
Cae (ng/mlL) 74.4 (31) 196 (39) 538 (4) 477 (38) 760 }‘
tima (h)b 2.33(2.00-5.00) | 1.53(1.50-2.08) | 2.32(2.23-2.58) | 2.53(2.00-2.75) (INJ3-5.50)
193 601:
Craet (pg/ml) 20.922;21.861° | 28.502;42.378° 149 (38) 956 (8) 103.400°
AUC 68 @
(pgeh/mL) 7220; 6910° 7860; 14500° 40300 (27) 42400/23) 44500 (66)
AUC . (pgeh/mL) 9600; 9560° 10100; 19500° 43100° 103@?900“ NC
ty (days)® 344.372° 3.08:363° 446 (3.81-5.08) £3-7.79) 767
CL (L'h) 0.0334;:0.0339° | 0.0447.0.0247° 0.0293° \ .0.0113° NC
V(L) 399;436° 4.77,3.11° 3.87 ,\f‘ 3..6'?; 2.74° NC

* n =3 for all parameters. (In the 4 mg/ke dose cohort, Patient #1004 samples w
from PK analysis; and Patient #1001 samples were collected in Week 2. In the

® Median (range)

call

#3002 sample record showed samples were thawed and removed from P@I}'ms}_

“The values separated by semicolon are given when n=2.
@ The last scheduled sampling time point 15 168 hr post the end ofig

O

d only up to 4.2 hr and were excluded

o/kg dose cohort. Patient #3001 and Patient

%)

® The last scheduled sampling time point is 336 hr post the end Si0f.
‘The value is given whenn=1.
£ Geometric Mean (range)

Note: N = number of patients dosed and o= number of al . NC=Not calculated

There is no indication of a dose-dep
figure below). {

0.05 N

005 o
S

o4

CL iLih) Following First Dose

[ 200 400 800 8O0 1000 1200
IMC-3G3 Dose [(mg)

1400 18040 1809

O

t change in the clearance however data available are limited (see
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Figure 3: Olaratumab clearance (CL) following the first infusion (first dose) versus dose (Study JGDC)

Study JGDF, a Phase 1, dose-escalation study enrolled Japanese patients with advanced solid tumours who
had not responded to standard therapy or for whom no standard therapy was available. Patients were
enrolled sequentially into 1 of 3 cohorts, each comprising a minimum of 3 patients. Patients in Cohort 1
received olaratumab at a dose of 10 mg/kg on Days 1 and 8 every 3 weeks, patients in Cohort 2 received a
dose of 20 mg/kg every 2 weeks, and patients in Cohort 3 received a dose of 15 mg/kg on Days 1 and 8

every 3 weeks.

A total of 16 Japanese cancer patients were treated with olaratumab.

An NCA was conducted for 3 patients from Cohort 1, 6 patients from Cohort 2, and 6 patiegt
Olaratumab t,,, ranged from 4.06 to 9.38 days following single- and multiple dose admini( i

dosing schedules.

O

ohort 3.
in both

O

Table 5: Summary of olaratumab PK parameters following the first dose of oIaratu@ministered as 1-hour
1V infusion to Japanese cancer patients (Study JGDF)

Geometric Mean (CV%)" *

10 mg/kg (N=3)"" 15 mg/kg (N=6)° ~ 20mg/kg (N=6)
Regimen q3w q3w qiw
Canas (1g/mL) 362322; 436172 587 (40) 735 (29)"°
tigax (1) 1.20; 1.73 145 (1.18- 222(127-328)°
Ciaze (Ug/mL) 203.320; 176762 173 (4 110 (19)
tiaee()* 167.50; 167 37 167.63 ( 51 58.87) 33621 (335.68-336 34)
AUCq.165 (ng*h/mL) NC 430 ) 63400 (21)
AUC g g0 (ng*h/mL) 35500; 35600 600 (45) 92500 (20)°
AUC(q., (ng*h/mL) NC NC 126000 (12)*
ty2 (Days)® 533,638 Qg (6.04-9 38)° 6.42 (442-3 00)°
CL (mL/h/kg) NC "f\' NC 0.159 (12)°

*The values separated by semicolon are reported when n =
¥ n =2 for all parameters. For 1 patient samples were nqt ¢

® Cogpe Claer. AUC 165 and AUC, .., are calculated follagy
mnfusion (Day 8) in Day-1 and Day-8 dosing in 21-d

4 Median (range)

* Geometric Mean (range) K
fn=4

En=3 Q
Bp=5 \

NE Not calculated

Note: N = number of p:{tie:]ts'

6&1 n= number of observations

d for initial 168 hr so excluded from PK analysis.
e first infusion (Day 1) and ty, 15 calculated following second
le (q3w)

The terminal elinain@half—life (t12) ranged from 4.42 to 9.38 days across all dose ranges and dosing

schedule. Due
elimination
associate
includi
because

elative short PK sampling time (336 hours) post end of infusion, the true terminal
ay not have been completely captured and accurately estimated. Therefore, t1,, and its
eters including AUC(0-c) and CL should be interpreted with caution. PK parameters,
(0-00), CL, and Vz, were not calculated for the 10-mg/kg and 15-mg/kg (gq3w) dose groups
unique dosing schedule (patients received first infusion on Day 1 and second infusion on Day 8 in

a 21-day-cycle [g3w]). Olaratumab Cmax following the first infusion appeared to increase with dose.

There was no apparent difference in the time course of olaratumab serum levels between Japanese patients

and United States patients (Study JGDC).

* Time dependency
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In study 15B-1E-JGDC Olaratumab showed accumulation after multiple infusions for both dosing schedules,

with accumulation ratios (RA,AUC) ranging from 1.50 to 4.26.

Table 6: Summary of olaratumab PK parameters following multiple doses (fourth dose for 4, 8 and 16 mg/kg

every week and third dose for 15 and 20 mg/kg every 2 weeks of olaratumab administered as 1-hour IV

infusion to cancer patients (Study JGDC)

Geometric Mean (CV%)

4 mg'kg Smg/'kg 16mg'kg 15 mg'keg 20 mg'kg
o™=5" (N=3) (N=5) (N=3) N=3) __
107.348: . 772.264: @
/ 2
Comaez (pg/mL) 164 183 270 (59) 1460 (101) 263 299° 151})‘
3.00 (2.00- -
e ()2 2.08:1.58 3 gﬂ) 3.17 (1.50-3.42)° 1.08; 2.08° 3?@:_1?}
] . 152.435: 7
Claer (ng/mL) 8.167: 26.929 36.908 188 (46) . 208 (27)
287.289°
AUCqieg (ugeh/mL)  9290: 14200 | 48700; 22800° 73600 (53)° 70900; 56 93600 (15)
AUC,,, (ug+h/mL) 9290; 14200° 48700; 73600 (53)*F 1 D(‘) 139000 (13)%
AT e =7 22800°F ¢
5.25 (4.25- N
t1 (days)® 3.69:6.33 p 33) 6.46 (4.79-8.71)° @3_9& 7.71(5.92-11.3)
0.0223; ;
CL. (L/h) 0.0362; 0.0228 : 0.0198 (53 N« 0.00993 0.0112(17)
0.0213 N
V.. (L) 445.492 4.68:3.99° 457%0) 301 2.85(19)
Raaud 2.08' 1.58" 263 (29)° 2.37 4.26;1.84°

*n=2 for all parameters. For Patient #1002 and Patient #1003 dai
excluded from analysis since time gap between 1 dose and 4* dosedya

6\@

bp=13

“ The values separated by semicolon are given when n=2

? Median (range)
fn=4

W’aj.lable for Week 4 and for Patient # 1004 Week data
weeks and first two infusions were partial infiisions.

{The dosing interval (1) is 168 hr
£ The dosing interval (t) is 336hr
& Geometric Mean (range)

‘The value is given when n=1
atercycle accumulation of IMC-3G3 ¢

In Study 15B-1 E-JGE)F

multiple infusions, wi
TS

O

%as AUC, (fourth dose for 4. 8. and 16 mg/'kg [qw] and third dose for 15 and
. and 16 mg/kg [qw] and AUCq335 for 15 and 20 mg/kg [g2w].

20 mg/'kg [q2w])}AUCq. 5 (first dose) fi
Note: N = number of patients dos d n=

ber of observations

i %t'he 3 doses tested, some accumulation of olaratumab was observed following

ihtercycle accumulation ratios (RA, AUC) ranged from 1.30 to 1.72.
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Table 7: Summary of olaratumab PK parameters following multiple doses (cycle 2) of olaratumab administered
as 1-hour IV infusion every 2 weeks (20 mg/kg) and every 3 week dosing (Day 1 and Day 8 dosing in 21 days
cycle for 10 and 15 mg/kg) to Japanese cancer patients (Study JGDF)

Geometric Mean (CV%)"

10 mg/kg (N=3)° 15 mg/kg (N=6)"° 20mg/kg (N=6)"
Regimen q3w q3w qiw
Cpoae (ng/mL) 658.391; 546 854° 920.832° 1160 (91)
typas (1) 1.74;221° 218 2.21 (1.70-3.30)
Cae (ng/mL) 151.101; 121.188 360.948 181 37) 6
tiaee (1) 481.75; 500 45 506.60 33836 (330.09-360.59@
C,... (ng/mL) 320; 270 633 365 (29)
AUC (169 (ng*h/mL) 53500; 44200 82800 ) \6
AUC, (ng*h/mL) NC NC
ty2 (Days)® 4.06; 7.33" 8.25"
CL.. (mL/h/kg) NC NC
R (AUCY 1.55 1.38

*The value is reported when n = 1 and values separated by semicolon are reported whenn =2
" Patient received first infusion on Day 1 and second infusion on Day 8 in 21-day cycle [q3w]
“n =1 for all parameters

4 n =3 for all parameters &

* Crasx. tmex and AUC p.sgyare calculated following the first infusion (Day 1) in Day-1 and D:@ mg in 21-day cycle [q3w]
{Geometric Mean (range)

£ Dosing interval (1) 1s 336 hour
! Geometric Mean (range)

&1.-3 1s calculated following second infusion (Day-8) m Day-1 and Day-8 dosing 4
!Intercycle accumulation of olaratumab calculated as AUC p.spq (Cyele 2)/A
AUC p335 (Cyele 2)/AUCpa36) (Cyele 1) for 20 mg/kg (q2w) O

ay cycle [q3w]
(Cycle 1) for 10 and 15 mg/kg (g3w) and

NCNot calculated
Note: N = number of patients dosed and n= number of observations

&

Intra- and inter-individual variability 0

The population PK model showed a lo b!oderate inter-individual variability (%CV) for CL (33.3%) and for

V1 (15.6%). K

Pharmacokinetics in targegpopulation

Population Dharmacd@;nalvsis

<
A Population PE is was performed pooling data from 4 studies (JGDB, JGDE, JGDG, JGDH) where

olaratumab wal! inistered at 2 dose levels (15 mg/kg and 20 mg/kg) and with different dose intervals
(Days 1 of a 21-day cycle, and Day 1 of a 14-day cycle). In these studies, olaratumab was
admi both as a single agent and in combination with several chemotherapeutic drugs (doxorubicin,
paclitaxeMcarboplatin) and to patients with several tumour types.

The PK of olaratumab was characterized by means of nonlinear mixed-effect modeling using the program
NONMEM Version 7.3. The population PK dataset included data from 171 patients whose ages ranged from 22
to 82 years at study entry and who weighed between 37.3 and 151 kg. The number of PK samples per
patient ranged from 1 to 54 with a median of 5 samples.

The PK of olaratumab was well characterized by a 2-compartment PK model, and olaratumab elimination was
best characterized by a linear clearance term. The model appeared to perform adequately. The population
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estimates of Vss (7.74 L) and CL parameters (0.0233 L/h) were essentially those expected for an 1gG
antibody.

Nonlinear saturable clearance did not significantly contributed to overall clearance, indicating that at
therapeutic doses there is saturation of target-mediated drug disposition. WTE was found to be a significant
covariate for both CL and V1. Tumour size was also found to have a significant effect on CL, with a larger
tumour burden associated with higher CL. However, taking into account that saturable, target-mediated
clearance did not contribute significantly to the overall clearance, this finding is difficult to interptet. Inter-
patient variability on the PK parameters of the final PopPK model was 33.3% for CL and 15.6% for%

The parameter estimates of the final PopPK model are shown in the table below.

Table 8: Pharmacokinetic and covariate parameter estimates in the final population mo

X%)
S
c€§

Population Inter-Patient \
Parameter Description Estimate Variability
(%SEE) (%SEE
Structural Model
Clearance, CL (L'h) 0.0233 (3.67) 33.3% (1
Central Volume of Distribution, Vi (L) 416 (1.79) 15% (30.1)
Peripheral Volume of Distribution, V; (L) 358(13.2)

Covariate Effects

WTE* 0.431(1 E)O
WTEw," 0.610 (12
TUMR® 0.001 65_3]

Inter-compartmental clearance rate, Q (hr™) 0.0315(25.8) QQ

EResidual Error
Additive (ng/ml) 10.1{15.5)
Proportional 22 5% (18.1)

Abbreviations: CL = clearance; V| = central volume of distn Go SEE = standard error of estimate;
TUMFE.; = tumor size effect on clearance; WIE~ 5 b@_ effect on clearance; WTEq,; = body weight
effect on central volume of distnbution.

8 CLy;=CL * (WTE'median(WTE))"WTE * (L&

b Wi =V * ('-IU'I'E.."mfdian(\‘."l'E)]-"W'I'E\-LK

* (TUMR. — median(TUMR))

Special populations \ ;
¢ Impaired ra@nction

.
No formal studi & been conducted to evaluate the effect of renal impairment on the PK of olaratumab.
Renal functi calculated by Cockcroft-Gault creatinine clearance [CLcr; range investigated 40.2-250

mL/min] PopPK analysis was found to be non-significant when tested continuously. The effect of renal
functi e pharmacokinetics of olaratumab was evaluated based on data from 143 patients: 85 patients
had norntal renal function, 43 patients had mild renal impairment (CLcr = 60-89 mL/min), and 15 patients

had moderate renal impairment (CLcr = 30-59 mL/min). No patients had severe renal impairment.
e Impaired hepatic function

No formal studies have been conducted to evaluate the effect of hepatic impairment on the PK of olaratumab.
Hepatic function in the PopPK analysis (as assessed by alanine aminotransferase [4-88 U/L], aspartate
transaminase [5-96 U/L], and total bilirubin [1.71-25.6 pmol/L]) was found to have no significant effect on
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the pharmacokinetics of olaratumab. Hepatic function was evaluated based on the Liver Function
Classification from the National Cancer Institute Organ Dysfunction Working Group (Ramanathan et al.
2008). The effect of hepatic function on the pharmacokinetics of olaratumab was evaluated based on data
from 143 patients: 126 patients had normal hepatic function, 16 patients had mild hepatic impairment , and
1 patient had moderate hepatic impairment. No patients had severe hepatic impairment.

¢ Weight
In the PopPK analysis, body weight was found to have a significant effect on both the CL and V1. effect
of WTE was, however, less than directly proportional on both parameters, with expon values of

approximately 0.5. Compared with flat dosing, the body weight-based dosing paradigm cur @ adopted for
olaratumab is therefore not expected to inflate PK variability on either CL or V1 (Zhang elﬁ& 12). This was
verified by comparing the simulated time course of olaratumab when used at the dose mg/kg on Days 1
and 8 of a 21-day cycle with that when olaratumab is dosed at the dose of 1@ (following the same

dosing regimen), which corresponds to the flat dose administered to a patient wi e median WTE of 80 kg

(see figures below). %

o
o

Mumber of Patlents
o

Mumber of Patients
o

4
o] b
[i] B0 100 160 0 BO 100 160
CHinl CHEinl
Geomsinc Mean; 77,18 s O Geomsine Mean; 72,81
Seometric GV 41.87 Geometris GV 4450

Abbreviations: C oh semum concentration at the end of Cyele 1; CV =

coefficient ofvariatigs
Simulated da tion'of Coyy values based on full compliance to dosing schedule.

Leﬂ% tbution of Cesy with 15-mg'ks dose. Right graph: distribution of
Cmﬁ\.ﬂl

mg dose for all patients.
*
Figure 4: Simula\' ribution of Cminl in study JGDG following 15 mg/kg or 1200 mg dosing
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ra

Mumbeer of Patients
o
Numbsr of Patlants

pluy 200 ey 1 00 300

= S

Gearsetris Mean: 196,12 Geometric Mean: 105,08
Geometric E: 2879 Eeametric EV: 30.83
Abbreviations: C,,, =average concentration over patient’s entire treatment.

coefficient of variation. 6

Simulated distribution of C,,; values based on full compliance to dosin@:hﬂf. Left
graph: distribution of C,.; with 15-mg/kg dose. Right graph: dim@dnn of Cy with
1200-mg dose for all patients. @

Figure 5: Simulated distribution of Cavg in study JGDG followin g or 1200 mg dosing

e Tumour size \O

Tumour size at the time of study entry (evaluated ntinuous variable) was found to have an effect on
CL, where a higher CL was associated with Iarge\tli ur size.

e Gender, Race, Age 0()

Sex (84 males, 87 females), age (ra to 82 years), or race (86% Caucasians, 8.8% African Descent,
1.8% Asians, 0.6% Hawaiians ( ific Islanders, 2.9% others) did not have any effect on the

pharmacokinetics of olaratumatQ
e Elderly @,\

*
Age, investigated c} range of 22 to 82 years was not a statistically significant covariate on the

R <
pharmacoklnetlé\ ratumab.
Table &@' of elderly patients in the PK trials

Age 65-74 Age 75-84 Age 85+
(Older subjects (Older subjects (Older subjects
number /total number /total number /total
number) number) number)

PK Trials 7 1 0

e Children
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No data in children are available The safety and efficacy of olaratumab in children aged O to 18 years of age
have not yet been established.

Pharmacokinetic interaction studies

No in vitro data is available regarding interaction potential.

As the PopPK analysis was performed using a PopPK database containing olaratumab serum data collected
from patients who received olaratumab as a single agent (n = 73) as well as in combination with
paclitaxel/carboplatin (n = 45) or doxorubicin (n = 53 ), the assessment of the effect of doxoru d
paclitaxel/carboplatin on the PK of olaratumab was performed by means of PopPK modeling. erence in
olaratumab clearance was observed between individuals who received olaratumab or in co&' ion with

V1 between
patients who received olaratumab as a single agent and those who received olara a combination with
either paclitaxel/carboplatin or doxorubicin. Concomitant chemotherapy (doxorubi
paclitaxel/carboplatin) had no clinically relevant effect on the pharmacokinetiébﬁaratumab.

chemotherapy, regardless of the combination examined. Likewise, there was no differe

In a dedicated study (JGDI) it was found that olaratumab had no effect oqhe K of co-administered
doxorubicin.

Q)Q)
2.4.3. Pharmacodynamics Q
\®

Mechanism of action O

No mechanism of action studies has been condu&(i.o

Primary and Secondary pharmacolo 0

No pharmacodynamic (PD) study ha @n performed.

A PK/PD analysis to characteri exposure-response relationship for efficacy (PFS and OS) and safety
in patients with advanced STS. Th§ source response data were from the final database used in the efficacy
analyses for Study JGDG. d PFS were described using a time-to-event modelling approach implemented

using NONMEM Version@

The PK exposur, 569 ters were estimated using the final population PK model. Two exposure parameters

were selected: ividual trough concentrations after the first treatment cycle (Cnin1); 2) individual

average co tions throughout patients treatment (C,,4), defined as the overall AUC throughout the
treatmen ion divided by the duration of the treatment. For both PK endpoints, the effect of olaratumab
on OS est accounted for by an inhibitory Eyax drug effect model with Hill coefficient on the hazard
function.

Estimates for the baseline hazard and E\sx parameters were similar regardless of the PK endpoint
considered. For OS, Eyax, with a value of approximately 0.75 in both models, corresponds to a maximum
predicted 75% reduction in the hazard ratio, down to value of 0.25. In addition, with values of 66.1 and 134
Hg/mL, respectively, the final EC,n; 50 and EC,,450 estimates correspond to the 25th percentile of the
distribution of Cpin; and Cg,yq in Study JGDG. ECOG and the number of prior lines of treatment were found to
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be the only significant covariates affecting the baseline hazard for both the C,n:- and C,4-based models. No
covariates were found to impact the parameters describing olaratumab activity itself.

AT BT hE | zi i | k
g0 I & 2l @ g =
sl gl Bl =l ] 5
100 SN ] 120 1.001 i | EN| |
L] '] ] ] 1
i ] | i I
] ] ] i i §0.0
[ i | i i
] 1 W00 1 1 I
] 1 ] i
i 1 i i
ors i | a7se [ 1
3 i I & i i 8
= ] ] = (] [}
] o g 2 | . ®
B ' 1 B 1 I =
e 0 ] - i i -
T (] 1 = 1 1 6@ :
o [} ] o (] [ : o
=080 i i B0 g o504 i i B
= 1 = & ' i
£ (] 1 = 1 1
- L] | " i [
L) ] 1 ! 40
i 40
1
o i I
0.25 IIR ' T 0.2%
L} L] 1
s 1 20 20
1] i i
" (] 1
] 1 1
(1] (] 1
0.00 L L 0o 0.00 0o
o a0 100 150 200 o o0 200 300
Cmin cycle 1 (ugimL) [ughmiLj

Abbreviations: Cgyg = average concentration; trough concentration at end of
first cycle; ECae50 = average half-maxima concentration; EC 150 = troughj
half-maximal effective concentration at the ®ad of the first cycle; HR = hazard ratio.
Overall survival as predicted by C) % model (left panel) and the C, -based
model (right panel). The solid redlines ¥escribe the change in HR as a function of
Crun1 and Cqg the grey histog scribe the distribution of olaratumab C o and
Cavg in the JGDG experim together with their quartiles (dashed blue lines);
the green dashed lines 1 ate ECyp 50 and EC,:50.

Figure 6: Predicted effect of olaratumab @R for overall survival

The impact of exposure (in terms of d C,g) on efficacy was also evaluated by performing a matched
case-control (MCC) analysis compa& S and PFS in each subgroup of the Investigational Arm, defined by
quartiles of Cp,in; and Cyyg, to tQ matching subgroup of the Control Arm. Each matched subgroup of the
Control Arm was selected b atching patients’ propensity scores over 7 potential prognostic covariates.

)

O
D

Assessment report
EMA/CHMP/742133/2016 Page 48/115



Table 10: Matched-Case Control Analysis of Overall Survival in Phase 2 Study JGDG; Cminl and Cavg Quartiles

Number of patients/Number of Hazard

Olaratumab Exposure Sl Ratio p-value
Quartiles (pg/mL) Olara + Doxo Doxo (95% C.L) (Wald’s)
Quartiles based on Cgim
Q1(123-<62.8) 15/13 15/12 1.355 (0.617, 2.976) 0.4495
Q2 (=62.8-<86.9) 16/10 16/13 0.528 (0.231,1.206) 0.1299
Q3 (=86.9-=105.6) 15/5 15/8 0386 (0.126, 1.182) 0.0955
Q4 (= 1056 - 188.1) 16/9 16/10 0.812 (0.330, 2.001) 0.65
Quartiles based on Ciyy * ?
Q1 (56 =134 4) 15/13 15/13 1.024 (0.474, 2.215) \\ 509
Q2(=1344-<1752) 16/9 16/14 0.367 (0.158, 0.851) 0.0195
Q3(=1752-<2499) 15/7 15/7 0.717 (0.251. 2.0 0.5345
Q4 (22499 - 347 3) 16/8 16/11 0.561 (0.226, l.?\w 0.2145
Abbreviations: Cg, = average concentration over patient’s entire treatment; C.I. = confi erval; Con =

trough serum level at the end of the first cycle of treatment; Doxo = doxorubicin; Ol laratumab; Q =

quartile. K

The MCC analysis shows that patients in the lowest exposure quarti zaed to experience disease
progression within the first 2 to 3 cycles of treatment and, unlik er quartiles, did not have OS
improvement. This was true for both PK parameters, Cin1 @

The Applicant hypothesized that patients in the lowest e %e quartile might progress because
é:minl = 65.9 pg/mL) early enough during the

concentrations do not reach potentially therapeutic le
course of treatment (steady state being not reached¥efore Cycle 3); and, consequently, that clinical

outcome for the lowest exposure quartile could further improved if patients were able to achieve higher

serum concentrations earlier in treatment. B n this hypothesis the Applicant used the developed PopPK
model to devise an improved dosing stra the Phase 3 Study in STS. This dosing strategy consists of
'loading’ doses of 20 mg/kg administe Days 1 and 8 of Cycle 1 followed by 15 mg/kg administered on
Days 1 and 8 of every subsequent According to the PK model, this dosing strategy would allow steady-
state olaratumab serum levels t K«:
percentage of patient whose‘&lls below 66 ug/mL at the start of treatment. Importantly, with the
loading 20 mg/kg dose du

Study JGDG, which hadfal ceptable and monitorable safety profile. In addition, the exposure-safety

analysis showed }h N ate of treatment-emergent adverse events (TEAES) in Study JGDG did not increase
with increasing
Immunoge

The o Incidence of TE-ADA was 3.5% (13 of 370) in all evaluable olaratumab-treated patients from 9

hieved as soon as the first cycle, and would significantly reduce the

e first cycle C,,ax is predicted to remain within the overall range observed in

ab serum exposure.

studies. Macidence in STS patients from Study JGDG was 5.9% (5/85). Neutralizing antibodies were detected
in all patients who tested positive for treatment-emergent anti-olaratumab antibodies.

Qtc interval

QTc data were collected when olaratumab was administered at the dose of 15 mg/kg. Visual inspection
revealed no relationship between AQTcF values and olaratumab concentrations. In addition, the 90%
confidence interval (Cl) for the slope of the regression line contained zero, and the upper limit of the 90% CI
at Cmax excluded 10 ms, indicating lack of a concentration-QT effect.

Assessment report
EMA/CHMP/742133/2016 Page 49/115



2.4.4. Discussion on clinical pharmacology

The clinical pharmacology of olaratumab is mainly supported by data from studies JGDG, JGDB, JGDD, JGDE,
JGDH, JGDI together with the population pharmacokinetic analysis (including data from Studies JGDG, JGDB,
JGDIE, JGDH). Pharmacokinetics has mainly been documented in patients with different type of tumours and
not in healthy volunteers.PK of olaratumab was sufficiently characterized, mainly by PopPK analysis.

The dose proposed for olaratumab in combination with doxorubicin is 15 mg/kg administered intravenously
over 60 minutes on days 1 and 8 of each 3 week cycle. The population pharmacokinetic analysis an
exposure response analyses have been essential to support relevant issues about the clinical ph ogy
of olaratumab, importantly the dose regimen.

L g
Overall, the bionalytical methods applied for the determination of olaratumab, doxorubicirﬁ\uman serum
as well as for the determination of ADAs are acceptable.

8 of a 21-day cycle or 20 mg/kg on Day 1 of a 14-day cycle was well character Yy a 2-compartment

The pharmacokinetics of olaratumab administered as an intravenous (1V) infusi&?mg/kg on Days 1 and
model with linear elimination. Nonlinear saturable clearance did not significal ontributed to overall
clearance, indicating that at therapeutic doses there is saturation of targ&mediated drug disposition.
Systemic clearance (CL) and volume of distribution (Vss) at steady st re 0.0233 L/hand 7.74 L,
respectively which is in line with data from other 1IgG mAb. This conds to a half-life of approximately 11
days, and a time to steady state of approximately 50 days. Inte@/' al variability in PK parameters was
low to moderate (15.6% to 33.3%). NCA showed that aft stration of 15 mg/kg olaratumab on Days
1 and 8 of each 21-day treatment cycle, mean Cmax,ss ranged from 400 to 600 pg/mL, approximately, and

mean Cmin,ss ranged from 140 to 190 pg/mL, approxi @ 2ly .

No studies in any special populations (renal impairment, hepatic impairment, age, race, gender) have been

performed, which is acceptable for an IgG anti Several variables were tested as covariates in the popPK
analysis, and only body weight and tumaur,si ere found to have an effect on clearance and volume of
distribution and clearance respectively ( tions 5.2 of the SmPC). Dosing per body weight is acceptable.

No pharmacokinetic interactions th @metabolic enzymes or transporters are expected for a PDFR -
antibody. No interaction was o in the PK of doxorubicin when administered in combination with
olaratumab (JGDI study). The finaresults of study JGDI will be submitted by the applicant by December
2017 (see RMP). No other | DDI studies with olaratumab and medicinal products commonly used in
cancer patients, inclydigg se with STS (e.g. antiemetics, analgesics, anti-diarrheal drugs, oral
contraceptives, e‘tc. N been performed.

As monoclonal &dies are not metabolised by cytochrome P450 (CYP) enzymes or other drug

metabolisin es, inhibition or induction of these enzymes by co-administered medicinal products is not
anticipat ﬁfect the pharmacokinetics of olaratumab. Conversely, olaratumab is not anticipated to affect
the ph okinetics of co-administered medicinal products (see section 4.5 of the SmPC).

There was no evidence of prolongation of QTcF following administration of olaratumab.

A Population Pharmacokinetic/Pharmacodynamic analysis of olaratumab was presented. PDGFR-a expression
(positive or negative) was not investigated as a covariate but theoretically should influence the effect of
olaratumab. On the other hand, an exploratory subgroup analysis of efficacy indicated that the benefit in
terms of OS was essentially confined to the PDGFR-a negative subgroup, which appears to be a paradox.
Post-hoc analyses performed by the Applicant indicate that PDGFRa status should not have any relevant
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effect on the drug disposition. PDGFRa status tested as a covariate in the OS survival model did not provide a
statistically significant improvement to the model fit.

A highly significant finding of the exposure-response analysis was that only patients whose Cminl was above
the lower quartile showed an improvement in OS. This was true for both PK parameters, Cminl and Cavg.
The Applicant concludes that patients with low serum concentration of olaratumab may benefit from a higher
dose and this led to the proposal of a modified posology for the planned phase 3 study, which includes
loading doses to be administered in cycle 1. This kind of exposure-response pattern has been propfor

several antibodies but is likely to be confounded by disease factors. The suggested relationship b @: low

exposure and inadequate response may be considered unlikely given that target saturation is ipated for
most patients at the studied dose level. Disease dependent pharmacokinetics is suggested

tumour size in the PopPK model as a covariate on clearance. The attempt to avoid conf(@e’

inclusion of
ng by performing
a matched case-control analysis is acknowledged, but can be questioned given the lo nt number in
each group. The conclusion from the exposure-response model, that low exposun&
inadequate response, cannot be considered definitive for the time being. Takin@

dosing strategy is currently under assessment in the ongoing phase IlI trial %L

primary reason for
ccount that a new
discussion on this issue is

expected at the time of data submission. K

Regarding immunogenicity, the overall incidence of TE-ADA was 3.5% @of 370) in all evaluable
olaratumab-treated patients and 5.9% (5/85) in STS patients fro y JGDG. Neutralizing antibodies were
detected in all patients who tested positive for treatment-eme t iI-olaratumab antibodies. TE-ADA do

not appear to influence olaratumab clearance and exposur\ are limited, however there is no indication
that TE-ADA may negatively affect efficacy. Due to the Jignited number of patients with ADA (or TE-ADA) who
developed IRRs definitive conclusions regarding the ship between ADA (or TE-ADA) and safety cannot
be established from the 370 evaluable patients x&: ositive for ADA, all of them positive for neutralizing
antibodies.

Data on very elderly patients (> 75 year: @ery limited. However on the basis of data available, no dose
reductions other than those recommend
4.2, 4.8 and 5.1 of the SmPC)

r the general patient population are necessary. (see sections

2.4.5. Conclusions o‘llgcal pharmacology

The clinical pharmacglq&aratumab is mainly supported by data from studies JGDG, JGDB, JGDD, JGDE,
JGDH, JGDI togeth i

JGDE, JGDH) a ure-response (efficacy, safety) analyses. Pharmacokinetics has mainly been
documented infpatients with different type of tumours and not in healthy volunteers. There are a number of
PK data which should also be addressed in the ongoing confirmatory trial (JGDJ).

the population pharmacokinetic analysis (including data from Studies JGDG, JGDB,

limitatio

2.5. Clinical efficacy

2.5.1. Dose response study(ies)

JGDC (IMCL CP15-0601) is a phase 1 multicentre open-label dose escalation study of olaratumab single
agent in advanced solid tumours and lymphomas, conducted in 2 US centres between December 2006 and
March 2009. The primary objective was to establish the safety profile and maximum tolerated dose (MTD) of
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olaratumab in adult (= 18 years) patients with advanced solid tumours no longer responding to standard
therapy or for which no standard therapy was available. The secondary objectives were the evaluation of
pharmacokinetic (PK), immunogenicity, pharmacodynamic and antitumor activity of olaratumab.

Patients in Cohorts 1, 2, and 3 received olaratumab IV weekly at doses of 4 mg/kg, 8 mg/kg, 16 mg/kg,
respectively, for a total of 4 doses per cycle, followed by a 2-weeks observation period. Patients in Cohorts 4
and 5 received olaratumab IV every two weeks at doses of 15 mg/kg and 20 mg/kg, respectively for 4
weeks, for a total of 2 doses per cycle. A minimum of 3 patients were planned to be enrolled in each cohort.
Toxicity data for each cohort was reviewed prior to dose escalation. No intrapatient dose escalation

allowed. @

Twenty (20) patients were enrolled, safety population included 19 subjects and MTD popu{@\cluded 17

patients. O

There were no DLTs and the MTD was not determined. Q

Accrual was closed after 20 patients due to the achievement of serum trough c@p\'faﬂons of Olaratumab
(155 pg/mL) in the weekly 16 mg/kg cohort and q2w 15- and 20 mg/kg coh% a
antitumor activity in preclinical models. K

t was associated with

No objective responses were observed in the study. Twelve patients @ all 5 cohorts had stable disease
@h SD median duration of 3.9 months.

(SD) (disease control rate of 63.2%, exact 95% ClI: 38.4%, 83.7%
The median PFS was 3.4 months (95% CI 1.5, 5.1).

Simulations were run at doses ranging from 15 to 60 mg/l& arious dosing regimens including Day 1 and
8 of a 21-day cycle. The results of the simulations sug that with a dosing regimen of 15 mg/kg on Days 1
and 8 of a 21-day cycle, a C,, of 240 pg/ml could ined at steady state, which exceeds the target
minimum trough levels of IMC-3G3 associated Wn itumor activity seen in preclinical tumour xenograft
models. Therefore this dosing regimen was se@ for the JGDG study.

The phase 1b portion of JGDG study wa ndomized, with all patients assigned to receive olaratumab

and doxorubicin according to the sa and schedule used in the Investigational Arm in the phase 2

portion of the same study. 15 patieg re treated. First patient was enrolled in the Phase 1b in October
les of treatment, Phase 1b was closed to enrolment and the Safety

2010. After 10 patients receivedQ/
Review Committee (SRC) reNve he safety data, then enrolment for Phase 2 started.

The primary objectivs o) 1b was to evaluate the safety profile of olaratumab when administered in

combination with do

and immunogeré i

2.5.2. study(ies)

icin to patients with advanced STS. Secondary objectives were to evaluate the PK
olaratumab in combination with doxorubicin.

I5B-1E-JGDG (JGDG) Study “A Phase 1b/2 Randomized Phase 2 Study Evaluating the Efficacy of Doxorubicin
With or Without a Human Anti-PDGFRa Monoclonal Antibody (IMC-3G3) in the Treatment of Advanced Soft
Tissue Sarcoma”.

Study JGDG was an open-label, multicenter, Phase 1b/2 trial conducted in the United States, which enrolled
patients (age =18 years) with histologically or cytologically confirmed, advanced STS not amenable to
treatment with surgery or radiotherapy.
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The Phase 1b portion of the study was nonrandomized, with all patients assigned to receive olaratumab plus
doxorubicin. The primary objective of the Phase 1b portion was to evaluate the safety profile of olaratumab
in combination with doxorubicin.

In the Phase 2 portion, patients were randomized to receive doxorubicin plus olaratumab or doxorubicin
alone. The primary objective of the Phase 2 portion was to compare the PFS of patients treated with
olaratumab in combination with doxorubicin versus patients treated with doxorubicin alone.

Phase 1b
*

+ Advanced ST5, not amenable to e Cycles 1-8: olaratumab 15 mg/kg D1.8 + \
surgery or radiotherapy by - 5 A K

+ Age 218 years: ECOG PS 2 £ 21-day = doxorubicin 75 mg/m2D1 for 8 cycles

* Any # of prior treatments; no k= Subsequent cycles: olaratumab monoth i it
doxorubicin e . %

Primary endpoint: Safety ]

Phase 2 |

+ New patients, same entry criteria mogé?rzzﬁmaﬁntil
asin Phase 1b ; res;y(;n

» Dynamic minimization used to N=130; pIcg 3
balance arms with respectto —_— 21-day
PDGFRa, ECOGPS, line of cycles \0 Option to receive
treatment, and histology (LMS, —— xorubicin 75 mg/m? D1 olaratumab
synovial, others). for 8 cycles = "~ monotherapy after

i progression |

Primary endpoint: Progression-free survival

Key secondary endpoints: Overall survival and safety J

a. During Cycles 5-8, patients may receive dexrazoxane 75 prior to doxorubicin on Day 1. at the investigator's discretion.

criteria requiring treatment discontinuation.
Methods QK

Study Participants @b
. Q
Key inclusion crigeri@ the following:

- Histological cytologically-confirmed advanced malignant STS, including uterine leiomyosarcoma, not
ame b@ eatment with surgery or radiotherapy. Kaposi's sarcoma was excluded.

b. After 8 cycles of doxorubicin, patients this arm stopéub in and continue with olaratumab monotherapy in the absence of PD or other

- M le disease

- Prior treatment with systemic therapy was not required, nor there was limit on the number of prior
treatment regimen (all lines of treatment were allowed)

- ECOG performance status 0-2
- Adequate hepatic, hematologic and renal function. Left ventricular ejection fraction (LVEF) 250%

- Age at study entry > 18 years
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- Available tumour tissue from either the primary or metastatic tumour for determination of PDGFRa
expression.

Key exclusion criteria were the following:
- Kaposi’'s sarcoma

- Previous treatment with doxorubicin, daunorubicin, idarubicin, and/or other anthracyclines and
anthracenediones (ie, mitoxantrone)

- previous therapy with any agent that targets the PDGF or PDGFR 6

- untreated central nervous system metastases (eligible if clinically stable after treatmengt steroids)

Treatments
In the Phase 2 portion of the study, patients were randomized in a 1:1 r@e of the following 2

treatment arms:

- Investigational Arm (Arm A): Olaratumab (15 mg/kg) on Day 1?@ 8 IV over approximately 60
minutes, plus doxorubicin (75 mg/m=2) IV on Day 1 over 15- of each 21-day cycle for up to 8
cycles (Doxorubicin was to be administered 1 hour after th pletion of the olaratumab infusion; if
premedication was required prior to the first doxorub? sion, this was to be given after the
completion of olaratumab infusion). In the absgn disease progression or other withdrawal
criteria, patients continued to receive subsequent@—agent olaratumab (15 mg/kg) IV on Day 1
and Day 8 of each 21-day cycle, until disease ression, unacceptable toxicity or any other reason

for discontinuation. Q

- Control Arm (Arm B): Doxorubicin (75@@2) IV on Day 1 of each 21-day cycle for up to 8 cycles.
Upon documented disease progres% or after completion of single-agent doxorubicin treatment,
patients were allowed to receiv umab monotherapy until further disease progression or other

discontinuation criteria were :

In order to reduce potential d &bicin—related cardiotoxicity, patients receiving more than 4 cycles of
doxorubicin were allowed toyrec dexrazoxane at investigator’s discretion on Day 1 of Cycles 5-8 on both
Investigational and Contro , at a ratio of 10:1 to the administered dose of doxorubicin.

Patients were treat ntil disease progression, development of unacceptable toxicity, noncompliance or
withdrawal of conseqy the patient, or the investigator made the decision to stop treatment.

Objectiv s@

The primary objective of the phase 2 portion of the study was to compare the PFS in patients with advanced
STS not amenable to treatment with surgery or radiotherapy when treated with olaratumab in combination
with doxorubicin versus doxorubicin alone.

Secondary objectives were to evaluate and compare the 3-month PFS (PFS-3m), objective response rate
(ORR), change in tumour size from baseline to best overall response, and OS of olaratumab in combination
with doxorubicin versus doxorubicin alone; and to evaluate the pharmacokinetics and immunogenicity of
olaratumab in combination with doxorubicin
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Outcomes/endpoints

Primary Endpoint:

To compare PFS in patients with advanced STS not amenable to treatment with surgery or radiotherapy when
treated olaratumab in combination with doxorubicin versus doxorubicin alone.

PFS is defined as the time from the date of randomization to the earliest date of documented tumour

progression or death from any cause, whichever was first. Tumour assessment is based on RECIST 1.1
criteria as per Investigator assessment.

Secondary Endpoints: @

. %

- To evaluate and compare overall survival (0OS), 3-month PFS (PFS-3m), objective rs@ e rate (ORR),
change in tumour size from baseline to best overall response of oIaratumab@

N

- To evaluate the PK and immunogenicity of olaratumab in combination with @xbicin

ombination with
doxorubicin versus doxorubicin alone;

OS is defined as the time from the date of randomization to the date of d at%m any cause.

ORR is defined as the proportion of patient achieving a best overall r@ e of complete or partial response
(CR + PR), as per Investigator assessment based on RECIST1.1.

therefore both PFS and ORR according to Independent Re

A blinded independent review of radiographic scans has been @ted following the final PFS database lock,
\Qve been presented as secondary analyses.

Exploratory Endpoints:

- To evaluate the association between tumo@ka expression and clinical outcomes, including PFS,

ORR, etc. C)

- Exploratory objectives in whole blooe Idded, but not were limited to potentially relevant biomarkers of
IMC-3G3 pharmacodynamic activit m uding PDGF and vascular endothelial growth factor (VEGF) and
other factors related to PDGFR . markers also included, but were not limited to, analysis of tumour
specimens for pericyte cover, icrovessel density, and factors related to PDGFRa. (both phase 1b and

2)
Sample size ° QQ\
N

*
The Phase 2 p ng the study was designed with a planned enrolment of 130 patients, assuming a 50%

improvemenjsi , or equivalently a PFS hazard ratio (HR) of 0.667 (a = 0.2, with statistical power of
80%). A im analysis looking at the efficacy data was pre-planned to occur after at least 80 PFS events
had b erved. A very minimal nominal a level of 0.0001 was pre-allocated to the interim analysis. The

final nominal significance level will be adjusted to 0.1999 (two-sided). A protocol amendment (V3) increased
the sample size from 120 to 130 patients, so as to better account for censoring in the analyses of PFS and
OsS.
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Randomisation

Patients enrolled were randomly assigned on a 1:1 basis to the Investigational or the Control Arm, via an
interactive system (IVRS, accessed by voice or world-wide web) and employed a dynamic-minimization
algorithm according to the following stratification factors:

1) PDGFRa expression (positive vs. negative, IHC assessed)

2) Number of previous lines of systemic treatment (0 vs. =21)

3) Histological tumour type (LMS vs. synovial sarcoma vs. other tumour type)
4) Eastern Cooperative Oncology Group (ECOG) performance status (0-1 vs. 2). .\6

Table 11: IVRS randomisation factors (ITT) — Study JGDG é

Number of Patients (%)
Investigational Arm Control Arm \
N =66 N =67
PDGFRu (Assay used for stratification)
Positive 58 (87.9) 59 (88.1) @
Negative 8(12.1) 8(11.9) K

Number of Lines of Previous Systemic Treatment”

0 27 (40.9) 31 (46, @
>1 39 (59.1) 36 (5

Histological Tumor Type Q
Leiomyosarcoma 25(37.9) Q (38.8)
Synovial Sarcoma 1(1.5) \ 2 (3.0)

Other 40 (60.6) C) 39 (58.2)
ECOGPS
0-1 62 (93.9) 63 (94.0)

2 1) 4 (6.0)
s, = mtent-to-treat; IVRS = interactive
erived growth factor receptor alpha

Abbreviation: ECOG PS = Eastern Cooperative Oncology Group Performance

voice response system; N = number of randomized patients; PDGFRa = platgle
Data cut-off date: 16 May 2015. 0

Source: Table JGDG.14.6.
a  Line of treatment reported in the adjuvant or metastatic s %
Blinding (masking) K:

Study JGDG was open-label. 2

Statistical methodg\o
.
Primary and se M endpoints were analysed in the ITT population.

The Kapl «@r method was used to estimate the median PFS, together with a two-sided 90% confidence
omparison of PFS between arms was performed using the log-rank test, and hazard ratios
were es ted by a Cox proportional hazards regression model. Only when there were a sufficient number of

interv
patients in each stratum, the stratified analysis was performed. Otherwise, the stratification factors were
treated as covariates in the Cox proportional hazards to estimate the HR and 90% confidence limit.

A re-randomization test was conducted on the ITT population to further evaluate the robustness of the log-
rank test results, given the dynamic randomization used.

To show the robustness of primary analysis of PFS, sensitivity analyses were performed using different
censoring/event definition scenarios.
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Supportive analysis were also performed: hazard ratios for treatment effect were estimated using a
multivariate Cox model adjusting for baseline factors of interest (randomization stratification factors, ECOG,
CFR, gender, age, duration of disease, platelet, WBC, primary tumour present). A stepwise selection method
was also used, with p-value<0.1 as the criteria for adding a variable and p-value =0.15 for dropping a
variable. The treatment group was not included during stepwise selection, but was included in the final
model. HR for the treatment effect along with 95% CI was estimated from the final model.

Overall survival was analysed with the same method used for analyses of the primary endpoint.

The rate of overall response between the treatment groups was compared using the Fisher’s Ex t. The
é; Cochran-

xact Cl was

objective response rate comparison was also adjusted by the stratification factor by meal
Mantel-Haenszel test if there was sufficient number of patients in each stratum. Two- sided” %e

determined
Duration of response was estimated with the Kaplan-Meier method; a 90% I ;ded for the median

duration of response 9

The maximum change in tumour size was presented using a waterfall plo log transformed maximum
change was compared using Analysis of Covariance model, with log tr( ed baseline tumour size and
randomization stratification factors as covariates.

Statistical analysis plan (SAP) was amended twice and Addenda @ded (see table below):

Table 12: Substantive SAP Amendments and Addenda to S

ubmiSsion
te to IND
SAP Version
Q equence

Approval Date Lilly Summary of Impertant Changes Number)
Version 2.0 The main objective of this SAP amendment was to 1nco &ge& NA
01 August 2013 consistent with Protocol Version 4.0, including incre. ample size

and nstitution of interim analysis for efficacy d@‘hﬂnges

included:

+  Added sensitivity analysis for PFS a for change in tumor

size.
+  Specified that detailed bioﬁ lyses would be described in a
lan

separate biomarker analys

Version 3.0 The main objective oft d.ment was to mncorporate changes IND121500
08 September 2014  consistent with Proto u 5.0, mcludmg the change i the 28 May 2015
biomarker objecme condary to an exploratory endpoint, change  Sequence #0030

n frequfenq o phic assessment. clanification of tmmg for final
PFS and fi lyses. and clarification of significance level for
efﬁ‘q '11\. <Y Additional changes mcluded:

a re-randomization test to further evaluate the impact of using

ation randomization.
@ Sensitivity analysis for PFS using stepwise selection multivariate Cox
model was added to further evaluate the impact of baseline factors on

the primary analysis of PFS.

Additional supportive analysis was added, excluding Control Arm

patients who received olaratumab monotherapy after discontinuation

of doxorubicin.
SAP Addendum Tlus addendum was created to describe the analysis of PFS as determmed  NA
Version 1.0 by Blinded Independent Review Committee.
19 November 2014
SAP Addendum Editorial change (correction of error i Table of Contents) only IND121500
Version 2.0 28 May 2015
19 May 2015 Sequence #0030

Abbreviations: IND = Investigational New Drug; NA = not applicable; OS = overall survival; PFS = progression-
free survival; SAP = statistical analysis plan_
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In addition, post hoc changes to planned statistical analysis were made to after the final PFS database lock:

- The analysis population for efficacy was changed from a randomized and treated population to all
randomized patients (ITT, with the addition of the 4 randomized untreated patients).

- The original protocol and SAP presented 90% Cls for efficacy variables. In anticipation of regulatory
submissions, 95% Cls were judged to be more appropriate and conventional for all efficacy

parameters.

- A blinded independent review of radiologic assessments was conducted. é

- Plans for subgroup analyses described per SAP were changed based on a review of_|it€rature (see
Section 11.4.3.3.4). ‘\

- Subgroups for subgroup analyses are CRF-based unless otherwise noted. é

- Additional post hoc sensitivity analyses were conducted to evaluate @stness and internal
consistency of the overall survival results to any potential impact Q@

covariates. @

- An additional ad hoc exploratory sensitivity analysis was condu &with censoring rules that were the
same as the primary analysis but patients were not censor

\0(\

eline and post-baseline

death or progression that occurred
after 2 or more missed visits.
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Results

Participant flow

Enrollment

Allocation

Follow-up

Analysis

Excluded (n=34
| Screened (n=167) I—é uded (n=34)

|

| Randomized (n=133) |

Screen failures (n=27)
Mot meeting Ing/Exc (n=22)
Other reasons (n=5)
Withdraw of consent (n=7)

133 patient

s were enrolled
and randomized

2 patients randomized to Investigational Arm
were not treated

4 of the 33 received 8
cycles of dox

3 of the 33 received at
least one dose of olara
monotherapy

27 of the 31 received
8 cycles of dox

3 of the 31 received
at least one dose of

olara monotherapy

O

Recruit @

Patients were randomized between May 2011 and January 2013.

64 patients receved olara + dox
(investigational Arm)

2 patients randomized to Control Arm 0
were not treated

33 patients discontinued study treatment
within the firs! § cycles:

5 due to AE
2 due 1o death

2 due to withdrawal of consent
3 due to other reasons

31 patients discontinued gludy t
the 9" or later cycle

10 olh® reasons

21 due to radiologically documented PD

0 due to PD (symptomatic deterioration)

X

nt in

21 due to ladiolu@ mented PD

yMmptomatic deterioration)

€

within the firgd8 @

|olog-ca!|y documented PD
1 gl
du

& o death
Qdue to PD (symptomatic deterioration)
due to withdrawal of consent
N 10 due to other reasons
4 due to completed treatment

Analysed ITT (n=66) ‘

17 of the 65 received 8
cycles of dox

30 of the 65 recemed
at least one dose of
olara monotherapy
(following
discontinuation of
single-agent dox)

| Analysed ITT (n=67)

This study was conducted at 17 investigative sites in the US, of which 16 sites treated patients.

At the data cut-off for OS final analysis (16 May 2015), there were 23 patients being followed for survival in
the Investigational Arm and 8 patients in the Control Arm (the latter including 3 patients who received

olaratumab monotherapy after discontinuation of doxorubicin).
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Conduct of the study

There were 5 protocol amendments for Study JGDG as presented below:

Table 13: Substantive protocol amendments

Submission Date

to IND
Protocol Version
(Sequence
Approval Date Lilly Summary of Important Changes Number)
Version 1.0 =  Original protocol Not submitted to
25 March 2010 any IND
Version 2.0 + Note: Patient enrollment was initiated with this version of the IND 100044 . 6@
14 July 2010 tocol.
uly protoco ) 28 July 2010
»  The protocol was amended to reflect a change in the olaratumab drug
product used in the study: specifically. the dmg product concentration Serial #0052
changed from 5 mg/ml. (250 mg/50 mT. vial) to 10 mg/ml. (500 mg/50
mL vial). Of note, this amendment was finalized prior to enrollment of Q
any patients and therefore patients received only the 10-mg/mT. \
formmulation \\
Version 3.0 »  The sample size of 120 was changed to 130 patients to befter account
02 February 2012 for patients lost to follow-up who nmst be censored in the PFS 2012
analysis. There was no change to the assumed 50% improvement in seq. #0160

PFES (that is. a PFS HR of 0.67). and no change to the number of ev
planned for the final PFS analysis.

+»  Entry criteria were clarified (including the deletion of urinalysis
detection of proteinuria upon study entry because olaratu W
found to effect renal function).

» The language regarding dexrazoxane treatment was . stating
that this treatment was optional (at the investigator’s 1om) for
those patients receiving doxorubicin.

+ Language was added stating that Control
discontinued study therapy due to therapy-
doxorubicin treatment and experien tab:
stay on study schedule and assessny 11 PD) was documented and

who
toxicity or completed

s who crossed over to
to emphasize that they nmst first
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Wersion 4.0
I7 Juiy 2013

Prespecified a planned interim analysis to look at efficacy after a IND 100044
minimum of 80 PFS events had occurred. assigning a two-sided 30 July 2013
nominal alpha of 0.0001 to the interim analysis of PFS. Seq. #0223

IND121500

21 February 2014

Seq. #0000

Wersion 5.0
19 Augusr 2014

Prespecified that a final analysis of OS data “will be conducted using a IND121500

data cut-off date of 2 vears after the last patient started treatment or 20 Aungust 2014

after reaching approximately 91 deaths (that is, about 70% of the mITT Seq. #0006
population). whichever occurs later.™

Indicated that an interim analysis of OS would be performed at the
time of final PFS analysis. after a minimum of 21 OS events had been
abserved.

Evaluation of the association between PDIGFRo expression and clinical
outcomes changed from a secondary to an exploratory objective.
Radiographic mumor assessments after the data cut-off for primary
analysis changed from every 6 weeks to every 12 weeks.

Clarified significance lewvel for statistical testing of the efficacy
analysis (efficacy analysis was powered for a one-sided log-rank test at

&
N\
N

the 0.1 significance level). A 2-sided p-value will also be computed.
Timing for the final PFS analysis was changed. The primary analysis \

was originally planned to be performed when at least 110 PFS events 0

were observed However. protocol-defined censoring rules for PFS
required that PFS be censored at last radiographic assessment if death @
or disease progression was observed after 2 consecutive missed visits

after last assessment. Simnilarly, any patient beginning a new systemic K
anticancer therapy prior to progression was also censored for PES at @

the time of last assessment. Among the 129 randomized and treat:

patients. 20 were censored for one of these 2 reasons. such that

110 PFS events could not be attained for the primary analysi

Therefore. the statistical analysis plan and protocol were to

define the data cutoff date of 15 August 2014 for the 7

analysis of PFS. by which time it was projected that at 1 0 PFS

events would be observed. Following data validaws it was confirmed

that 103 investigator-determined PFS events h. d prior to this

cutoff date_

Version 6.0
04 February 2015

Timeframe for allowing Control Arm ts l{)vcroas over to recerve IND121500
monotherapy with olaratumab was c : 03 April 2015
A Continued Access Period was a patients still on treatment Seq. #0021
when stady completion occu

Abbreviations: HR = harard ratio; IND = Investigatio w Drug; OS = overall survival: mITT = modified
intent-to-treat; PD) = progressive disease: PDG] telet-derived growth factor receptor alpha;
PFS = progression-free survival; Seqg. = S

Baseline data

e

The baseline characte@of patients in Study JGDG are summarised in the tables below.

O
\
D

)
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Table 14: Demographic and Baseline Characteristics - Study JGDG Phase 2; ITT Population

Number of Patients (%0)
Investigational Arm Control Arm
N = 66 N = 67

Sex

Male 26 (39.4) 33 (49.3)

Female 40 (60.6) 34 (50.7)
Race

White 55 (83.3) 60 (89.6)

Black 6 (9.1) 5 (7.5)

Asian 2 (3.0) 2 (3.0)

Native Hawaiian or Other Pacific Islander 1(1.5) 0@

Other 2 (3.0) N %
Age (years) \

Mean (SD) 56.8 (12.53) (12.50)

Median 58.5 58.0

Minimum - Maximum 22 -85 Q 29 — 86
Age Group

18 - <65 48 (72.7) 43 (64.2)

=65 18 (27.3) 24 (35.8)

>75 4 6 (9.0)
ECOG PS

0 (54.5) 38 (56.7)

1 5(3b.4) 26 (38.8)

>2 4 (6.1) 3 (4.5)

Abbreviation: ECOG PS = Eastern Cooperative Oncology Group Perform @us; ITT = intent-to-treat; N = number of randomized
patients; SD = standard deviation.

Data cut-off date: 16 May 2015. O
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Table 15:

Pretreatment Disease Characteristics (eCRF) Study JGDG Phase 2; ITT Population

Number of Patients (%)

Investigational Arm Control Arm
N = 66 N = 67
Duration of Disease (months)?
Mean (SD) 31.9 (41.44) 34.7 (53.07)
Median 15.0 14.9
Minimum — Maximum 0.5 -233.5 0.3 — 258.6
Grade
Grade 1 7 (10.6) 11.9)
Grade 2 5 (7.6) 4)
Grade 3 29 (43.9) 43.3)
Grade Cannot Be Assessed 6 (9.1) v (7.5)
Unknown 19 (28.8) ¢ Co 18 (26.9)
Histological Tumour Type (reclassified from eCRF) K\
Angiosarcoma 4 (6.1) 3 (4.5)
Fibrosarcoma 1 (1. O 0
Leiomyosarcoma 24 4 27 (40.3)
Liposarcoma 8 15 (22.4)
Neurofibrosarcoma Q 0
Synovial sarcoma .5) 2 (3.0)
Undifferentiated Pleomorphic Sarcoma % (15.2) 14 (20.9)
Other
Alveolar Soft Part Sarcoma 1(1.5) 0
Chondrosarcoma Bone C?J 0 2 (3.0)
Clear Cell Sarcoma 0 1(1.5) 0
Endometrial Stromal Sarcoma Q .) 1(1.5) 0
Epithelioid Sarcoma 2 (3.0) 0
Extraskeletal Chondrosarcoma O 0 1(1.5)
Extraskeletal Myxoid Chondrosarcoma \ 1(1.5) 0
Fibromyxoid Sarcoma 1(1.5) 1(1.5)
Fibrosarcomatous Transformation in a Recurrent Derma; f@arcoma 1(1.5) 0
Hemangiopericytoma 6 1(1.5) 1(1.5)
Malignant Glomus Tumour 1(1.5) 0
Malignant Peripheral Nerve Sheath Tumour \, 1(1.5) 0
Malignant Solitary Fibrous Tumour C) 1(1.5) 0
Myxofibrosarcoma 0 1(1.5) 0
Myxoid Chondrosarcoma 1(1.5) 0
Myxoid Sarcoma 0 1(1.5)
Soft Tissue Undifferentiated Round C @coma Negative For Ews 1(1.5) 0
Undifferentiated Neoplasm { 1(1.5) 0
Undifferentiated Uterine Sarco 1(1.5) 0
Site of Metastatic Disease
Lung \ 42 (63.6) 42 (62.7)
Liver @. 26 (39.4) 22 (32.8)
Soft Tissue . Q 22 (33.3) 33 (49.3)
Lymph Nodes 16 (24.2) 21 (31.3)
Peritoneal . C)\ 15 (22.7) 23 (34.3)
Bone \ 10 (15.2) 18 (26.9)
Pleural b 10 (15.2) 9 (13.49)
8 (12.1) 16 (23.9)
3 (4.5) 0

Duration of disease is the time from date of histology/pathology confirmation of STS to date of informed consent.

b Other sites of metastatic disease included lung, liver, kidney, abdomen, pancreas, spleen, pelvic organs, small bowel,
rectum, pelvis, chest, knee, retroperitoneal, other mesenteric masses, mediastinum, thyroid gland, adrenal gland.
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Table 16: Prior Anticancer Therapies Received by Patients Study JGDG Phase 2; ITT Population

Number of Patients (%)

Investigational Arm Control Arm
N = 66 N = 67
Previous Surgery 55 (83.3) 57 (85.1)
Previous Radiotherapy 31 (47.0) 32 (47.8)
Prior Systemic Therapy? 38 (57.6) 37 (55.2)
Neoadjuvant 3 (4.5) 10 (14.9)
Adjuvant 17 (25.8) 10 (14.9)
Lines of Therapy?
1% line® 14 (21.2) 12 (17.
2" line® 8 (12.1) 7 (
3" line® 2 (3.0)
4™ fine® 2 (3.0) ’\6
Regimen
Gemcitabine/Docetaxel 25 (37.9) O 7 (40.3)
Other 24 (36.4) 19 (28.4)
Abbreviations: ITT = intent-to-treat; N = number of randomized patients. \( -
Data cut-off date: 16 May 2015.
a Patients may have received more than one type of therapy. 0

b Ifa patient received more than one line of therapy among 1st, 2nd, 3rd, and 4th Ii@\e patient was counted in the
highest line only.

Numbers analysed @

Efficacy analyses were performed on the intention-to-treat population. All 133 randomized patients in
the Phase 2 portion, 66 in the Investigational Arm and\]_I the Control arm, were included in the ITT
population. Four of these patients (2 in each arm) WereGdo ized but did not receive treatment.
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Outcomes and estimation

Primary endpoint: PFS

Table 17: Progression-Free Survival (Investigator Review) Study JGDG Phase 2; ITT Population.

Investigational Arm

Control Arm

N = 66 N = 67
Number of Events, n (%) 55 (83.3) 48 (71.6)
Number Censored, n (%) 11 (16.7) 19 (28.4)
No Baseline Tumour Assessments 1(1.5) 2 (3.0)
No Post-Baseline Tumour Assessments 2 (3.0) 2 (3.0)
Death or Progression After Two or More Missed Visits 1(1.5) 3 (4.5)
Start of New Anticancer Therapy 5 (7.6)

No Documented Progression
Withdrew Consent

2 (3.0)

o il@

Median® (months) 6.6

95% CI? (4.1, 8.3) 8 5.4)
Q25 - Q75% 2.7—-10.2 Ql 6—-7.4

3 months PFS Rate? (%) 69.0 \, 59.9

95% CI? (55.7, 78.9) 0 (45.9, 71.4)
6 months PFS Rate® (%) 53.9 % 31.1

95% CI? (40.6, 65.4) (18.9, 44.1)
Stratified Log-rank p-value®® 0.0615

Stratified Hazard Ratio® 0.672

95% CI° (0.442, 1.

Unstratified Log-rank p-value®¢ 0.1112

Hazard Ratio®®
959% CI°

0. 7309
79)

Abbreviations: Cl = confidence interval; ITT =
PFS = progression-free survival; Q = quartile.
Data cut-off date: 15 August 2014.

a Estimated by the Kaplan-Meier method.

O

b Derived from a two—sided test.
c Hazard ratio is expressed as olaratumab + doxorubicin/doxg@rubicin and estimated from Cox model.
d Between olaratumab + doxorubicin arm and doxor in arm
1.0 5 b= :-‘1 Invastigational Arm  Control Amm
oed & Patients/Evants B6/55 67148
E‘ Meadian, manths 6.6 4.1
0.8 B {95% CI} (4.1, 8.3) (2.8, 5.4)
| i O HR (95% CI) 0.67 {0.44, 1.02)
‘€ 07 o K Stratified s-value 0.0815
= T o -
3 .
w 06 ] k 1 l Q
w
= 054 \ b
= .
2 H Y
e * I L
Eﬁ 0.3 \ i
: O
\ ................. ppr——. ']_
e heet
Investigational Aoeom e e ————
. Cordrol Arm e ieeeiiiaeiaas
T T T T T T T T T T T T 1
2 4 G 8 10 12 14 16 18 20 22 24 26 28 3
Time {months)
Number at Risk
Investigational Arm &6 50 39 29 21 15 11 53 3 3 2 2 1 1 1 Q
Control Arrn 67 38 28 13 ¥ 7 ¥ 4 2 1 1 1 o 0 0 0

Abbreviations: CI = confidence interval; HR = hazard ratio; ITT = intent-to-treat; PFS =

progression-free survival.
Source: Figure JGDG.14.1

intent-to-treat; N = numbe\ omized patients; n = number of patients in category;

Figure 7: Kaplan-Meier curve for PFS (investigator assessment) of Investigational Arm versus Control Arm

(ITT population) - Study JGDG Phase 2
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A blinded independent review of radiologic scans was conducted following the final PFS database lock to

evaluate any potential systematic bias favoring either of the treatment arms with respect to PFS assessment.

Table 18: Progression-Free Survival (Independent Review) Study JGDG Phase 2; ITT Population.

Investigational Arm

Control Arm

N = 66 N =67
Number of Events, n (%) 37 (56.1) 34 (50.7)
Number Censored, n (%) 29 (43.9) 33 (49.3)
No Baseline Tumour Assessments 7 (10.6) 10 (14.9)
Death or Progression After Two or More Missed 2 (3.0) 5 (7.5) 6
Visits
Start of New Anticancer Therapy 18 (27.3) 6 (9.0) @
No Documented Progression 2 (3.0) 11 (16.4) 6
Withdrew Consent 0 1 (1.5
Median® (months) 8.2 4.4 < 3
95% CI® (5.5, 9.8) (3.1, 7.@
Q25 - Q752 3.0-11.6 1.
3 months PFS Rate® (%) 76.4 eﬁ&
95% CI? (62.8, 85.6) 8y 77.9)
6 months PFS Rate® (%) 60.8 9
95% CI? (45.8, 72.9) 4.0, 54.2)
Stratified Log-rank p-value®® 0.1208
Stratified Hazard Ratio® 0.670 K
95% CI° (0.401, 1.117) @
Unstratified Log-rank p-value®¢ 0.2157
Hazard Ratio®? 0.743
95% CI° (0.464, 1.190)

Abbreviations: CIl = confidence interval; ITT = intent-to-treat; N = numb
PFS = progression-free survival; Q = quartile.

Data cut-off date: 15 August 2014.

a Estimated by the Kaplan-Meier method.

Derived from a two—sided test.

Hazard ratio is expressed as olaratumab + doxorubicin/
Between olaratumab + doxorubicin arm and doxorukicin al

>

b
c
d

e\f@anized patients; n = number of patients in category;

@bicin and estimated from Cox model.
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Secondary efficacy outcomes

0S:

Table 19: Overall Survival Study JGDG Phase 2; ITT Population

Investigational Arm Control Arm
N = 66 N = 67
Number of Deaths, n (%) 39 (59.1) 52 (77.6)
Number Censored, n (%) 27 (40.9) 15 (22.4)
Alive, n (%) 25 (37.9) 12 (17.9)
Lost to follow-up, n (%) 0 1(1.5)
Withdrawal of Consent, n (%) 2 (3.0) 2 (3.0)
Median Survival (months) 26.5 14.7
95% CI? (20.9, 31.7) 9.2, 17. 6
Q25 - Q75* 13.8 — NE 5.5 — 26
3 months Survival Rate? (%) 95.2 87@
95% CI? (86.0, 98.4) (6, )
6 months Survival Rate® (%) 90.5 @
95% CI? (80.0, 95.6) .0, 82.5)
Stratified Log-rank p-value”* 0.0003 \)
Stratified Hazard Ratio” 0.463
959% CI° (0.301, 0.71
Unstratified Log-rank p-value”* 0@%
. cd
Hazard Ratio
95% CI° , 0.786)

Abbreviations: Cl = confidence interval; ITT = intent-to-treat; N = nurfilgeref*fandomized patients; n = number of
patients in category; NE = not evaluable; Q = quartile.

Data cut-off date: 16 May 2015. \
Estimated by the Kaplan-Meier method.
Derived from a two—sided test. O
Hazard ratio is expressed as olaratumab + doxorubicin@rubicin and estimated from Cox model.
9 Between olaratumab + doxorubicin arm and doxor@8igicin
1.0 4 u_,_| 0 Invastigational Arm  Control Arm
0.9 4 —I_H h E 0 Patients/Events 66/39 67/52
Median, months 26.5 14.7
0.8 4

(95% CI) (20,9, 31.7) (9.2, 17.1)
e _'-Q HR (85% CI) 0.46 (0.30, 0.71)
0.7 4 K Stratified p-value 0.0003

04 1 . Y Ceieu s . .
. RS
0.4 4 \

>

01 16
Investigational Arm
@ . Control Arm
@ 4 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (months)

Number at Risk

Investigational Arm 66 62 60 57 52 51 50 47 43 41 41 39 33 32 29 26 16 16 15 8 3 3 1 1 0
Control Arm 67 61 51 46 43 37 34 32 28 23 21 19 19 15 13 13 10 7 & 6 & 3 2 1 0

0.6 A

0.5 1

Qverall Survival

Abbreviations: CI = confidence interval: HR = hazard ratio; ITT = intent-to-treat; OS = overall
survival.

Figure 8: Kaplan-Meier curves of Overall survival, Study JGDG Phase 2; ITT Population
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An analysis of OS by the randomization factor of
for Study JGDG.

disease histology (LMS versus non -LMS) was pre-planned

Table 20: Overall Survival by Disease Histology per CRF - Study JGDG Phase 2; ITT Population

Investigational Arm Control Arm

Leiomyosarcoma N=24 N=27

Number of Events, n (%) 16 (66.7) 24(88.9)

Number Censored, n (%) 8(333) 3(11.1)

Median" (months) 28.3 13.2 6
95% CT? (20.6,31.3) (9.8.21.7)

Unstratified Log-rank 1;3—\-'.2;1.111»9‘3'C 0.0198 @
Hazard Ratio® 0473
95% CI° (0.248, 0.900)

Investigational Arm

Non-Leiomyosarcoma N =42

Number of Events, n (%) 23 (54.8)

Number Censored, n (%) 19 (452)

Median" (months) 227 '
95% CT* (14.5, NE) L

Unstratified Log-rank 1;3—\-'.2;1.111»9‘3'C .@‘
Hazard Ratio® 6
95% CT° 967)

Abbreviations: CI = confidence interval; ITT = intent-to-treat;
category; NE = not evaluable.

Data cut-off date: 16 May 2015.

a. Estimated by the Kaplan-Meier method.

b. Hazard ratio 1s expressed as olaratumab + doxorubicin/doxorub
c. Between olaratumab + doxorubicin arm and doxorubicin arm.

ORR:

Table 21: Objective Response Rate - Stu QG

o

N = number of 1

wed patients: n = number of patients in

thimated from Cox model.

Phase 2; ITT Population

Inv or Assessment Independent Review
K V. Control Inv. Control
Arm Arm Arm Arm
Q N = 66 N =67 p-Value N = 66 N =67 p-Value
Best Overall Response, n (%«
Complete response (CR) 2 (3.0) 1(1.5) 3 (@4.5) 1(1.5)
Partial response (PR) 10 (15.2) 7 (10.4) 9 (13.6) 4 (6.0)
Stable disease (SD) ¢ Q 39 (59.1) 34 (50.7) 37 (56.1) 36 (53.7)
Progressive dise se@ 11 (16.7) 15 (22.4) 11 (16.7) 15 (22.4)
Not evaluable g& 4 (6.1) 10 (14.9) 6 (9.1) 11 (16.4)
Objective resp > Yate 12 (18.2) 8 (11.9) 0.3421°°¢ 12 (18.2) 5 (7.5) 0.0740°¢
(CR+PR), n
95% CI“ 9.8, 29.6 5.3, 22.2 0.3214°¢ 9.8, 29.6 2.5, 16.6 0.0679°¢
Abbrevi @I = confidence interval; CR = complete response; Inv = investigational; ITT = intent-to-treat; N = number of randomized
patients; W= number of patients in category; NE = not evaluable; PD = progressive disease; ORR = objective response rate; PR =
partial résponse; SD = stable disease. Data cut-off date: 15 August 2014.
a Estimated using binomial distribution.
b Between olaratumab + doxorubicin arm and doxorubicin arm.
€ Derived from two-sided Fisher’s exact test.
d Derived from two-sided Cochran-Mantel-Haenszel test adjusted by the stratification factor.
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Ancillary analyses

- PDGFRa status

PDGFRa expression assessed by IHC was used for patient stratification to ensure both arms had equal
representation of PDGFR-a expressing tumours. The IHC assay used for stratification (Assay 1) repqrted
approximately 88% of evaluable cases positive for PDGFRa. However, after the trial was enrolled, f r
investigation into PDGFRa Assay 1 revealed that although the antibody used for stratification wa

sensitive for PDGFR-q, it had relatively poor specificity since it also recognized the B form af . So, in
the context of exploratory biomarker work to investigate PDGFRa and related ligands, an a%@n tive PDGFRa
IHC (Assay 2) was developed using a commercially available antibody highly sensitive

PDGFRa.

ecific for

Progression-free survival from the translational research (TR) population (that i@ose patients with PDGFRa
status determined by Assay 2 available) is shown in the table below. @

Table 22: Progression-Free Survival by IHC PDGFRa Status and Treatm@&ms - Study JGDG TR Population
(N=111)

PDGFRue Positive PDGFRu Negative
Investigational Con\o Investigational Control
Arm Ar Arm Arm
N=18 N=37 N=37
Patients with Events. n (%) 16 (88.89) : 8.95) 29 (78.38) 28 (75.68)
Patients Censored. n (%) 2(11.11) (21.05) 8 (21.62) 9(24.32)
Median" (months) 297 C) 4.11 6.51 4.37
95% CI° (1.41, \ \ (1.54.6.21) (4.07. 8.44) (1.64, 7.06)
Interaction p-value® %’ 0.5924
Hazard Ratio® O 0.91 0.71
95% CI° ( (0.43. 1.92) (0.42, 1.20)

patients: n = number of patientNn cat
Data cut-off date: 15 August 20
a. Estimated by the Kaplan: -hr ¢ hod
b. Interaction p-value is¢a 1e likelihood ratio test for the interaction term from the Cox model.

c. Hazard ratio is expl@ olaratumab + doxorubicin/doxorubicin and estimated from Cox model that includes marker
a

Abbreviations: CI = confidence 1'11ten @ "L immunohistochemistry: ITT = intent-to-treat: N = number of randomized

status, treatmentt infer: n between marker status and treatment. and stratification factors excluding marker status by assay
1.

Source: Table T

aI ses

In orde show the robustness of the primary analysis of PFS, 4 sensitivity analyses were performed using
different censoring/event definition scenarios (see table below).

Table 23: Sensitivity Analyses of Progression-Free Survival - Study JGDG Phase 2; ITT Population

Progression-free Survival Stratified HR (95% CI) p-Value
Primary Analysis 0.672 (0.442,1.021) 0.0615
Sensitivity Analysis 1? 0.623 (0.426,0.910) 0.0135
Sensitivity Analysis 2° 0.734 (0.497,1.085) 0.1208
Sensitivity Analysis 3° 0.631 (0.417,0.953) 0.0280
Ad Hoc Sensitivity Analysis 4¢ 0.664 (0.439,1.005) 0.0514

Abbreviations: Cl = confidence interval; HR = hazard ratio; ITT = intent-to-treat.
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Data cut-off date: 15 August 2014.

a

o

Sensitivity Analysis 1: If new anticancer treatment started before progression, the patient was considered to have disease
progression at the date of the new cancer treatment; if death or progression occurred after 2 or more missed visits, the date of
death or progression was used; and if lost to follow-up without progression, the patient was considered to have disease
progression at the date of the last adequate assessment.

Sensitivity Analysis 2: Used the actual reported date of progression or death regardless of missing assessments, treatment
discontinuation or new anticancer treatment.

Sensitivity Analysis 3: Added clinical progression (symptomatic deteriorations) as progressive events to the primary analysis.

Ad Hoc Sensitivity Analysis 4: Censoring rules were the same as the primary analysis but patients were not censored if death or

progression occurred after 2 or more missed visits.

OS sensitivity analyses

In order to assess the impact of baseline characteristics on efficacy, a stratified Cox multivariate méof (OX
the

was performed, adjusted for specific factors considered potentially prognostic for OS on the basi

literature and initial investigations of data from Study JGDG: .

liver metastases (presence at baseline vs. absence at baseline) é
ECOG PS (0 vs. 1 vs. 2) ,\\’Q
sex (females vs. males) 0

age (< 65 years vs. = 65 years)

weight (above and below median weight) é
duration of disease since diagnosis (above and below m(@raﬂon of disease)
grade at diagnosis (1 vs. 2 vs. 3) O

albumin level (above and below median albumiO/el).

The OS HR for the treatment effect was 0.429 (95%@ 0.267, 0.690), consistent with the stratified

univariate OS HR of 0.463 observed in the ma@elysis.

Sensitivity analyses for OS were perfor %

on censoring at the date of starting new anticancer

treatment.
Table 24: Sensitivity Analyse erall Survival Study JGDG Phase 2; ITT Population
Ry
Overall Survival \ Q Stratified HR (95% Cl)"* p-Value®*©
. . > N\
Primary Analysis 0.463 (0.301, 0.710) 0.0003
.
Sensitivity Analysis 19 \Q 0.425 (0.193, 0.933) 0.0284
5O
Sensitivity Analys, 0.353 (0.192,0.647) 0.0005
Abbreviations: fidence interval; HR = hazard ratio; ITT = intent-to-treat.
Note: This | des treated patients from Phase 1b.
Data cutsoff o 16 May 2015.
a ed from a two—sided test.
b ard ratio is expressed as olaratumab + doxorubicin/doxorubicin and estimated from Cox model.
c Between olaratumab + doxorubicin arm and doxorubicin arm.
d Sensitivity Analysis 1 was performed based on censoring at the date of starting new anticancer treatment.

e

Sensitivity Analysis 2 was performed based on censoring at the date of starting selected post-study anticancer therapies

(pazopanib, eribulin, gemcitabine + docetaxel, doxorubicin, and trabectedin)

A post hoc sensitivity analysis to consider the impact of the number of cycles of therapy in OS has been

provided (see table below).
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Table 25: Overall Survival Results by Sensitivity Analysis Subgroups - Study JGDG Phase 2; ITT Population

Olaratumab +

Doxorubicin Doxorubicin
N =66 N=67

Excluding patients discontinuing study treatment
within 8 cycles due to AE or symptomatic PD

Patients 61 49

OS Events 3s 36

Median, months 26.8 16.1

Unstratified OS HR 0.55

Unstratified log-rank p-value 0.012
Excluding patients completing <4 cycles doxorubicin @

Patients 49 38

OS Events 24 28 * 6
Median, months 31.7 17.1 \
Unstratified OS HR 0.47 é

Unstratified log-rank p-value 0.005
Excluding patients completing <5 cycles doxorubicin
Patients 41 31 \Q
OS Events 20 22
Median. months 31.7 17.5

Unstratified 0S HR 0.51 %
Unstratified log-rank p-value 0.027
Excluding patients completing <6 cveles doxorubicin K
Patients 39 28 @
OS Events 18
Median, months 31.7
Unstratified OS HR 0.51 Q
Unstratified log-rank p-value 0.0397N

Abbreviations: AE = adverse event: HR = hazard ratio: ITT = intent-to-treat: N = mmenﬁﬂ patients:
OS = overall survival: PD = progressive disease.

Data cut-off date: 16 May 2015. Q

Source: Table JGDG.14.37, Table JGDG.14.38, Table JGDG.14.39, Table J@ .
OS (from the time of randomization) was simil %ong those patients on the Control Arm patients who
received olaratumab monotherapy subseque iscontinuation of doxorubicin and those patients who did

not. The OS HR was 1.013 (p=.9660), igali g no evidence of a statistical difference in OS between these
populations and underscoring that th olaratumab in the Control Arm did not adversely affect OS.

\

AN
>
&8

<
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Investigational Control

Arm Arm
Category Subgroup #Events N #Events N HR (95% CI)
PDGFRa (Assay 2) Positive 14 18 17 18 I L 3 { 064 (0.31, 1.33)
Megative 19 ar 26 r . e | 040 (0.21, 0.73)
Number of lines of previous 1} bra | 40 36 47 . s | D47 (0.27, 0.81)
treatmeant 1 or more 18 28 16 20 b & | 0.55 (0.28, 1.10)
Hisiological tumar lype Lelomyosarcoma 16 24 24 27 ] D47 (0.25, 0.80)
Ohher 23 42 28 40 . 0.56 (0.32, 0.97T)
ECOG P3 1] b1} ] i} 38 % 051 (0.29, 0.81)
1 16 28 18 26 k & | D46 (0.24, D.91)
Sax Male 18 2% 28 33 . | 0.55 (0.30, 1.02)
Female 23 40 24 3 A 0.53 (0.30, 0.94)
Age (yrs) 18-<65 30 48 33 43 v D.54 (0.33, 0.88)
265 9 18 LI k & { .43 (0.22, 1.07)
WWeight (kg) <B14 19 29 N 3 v 0.53 (0.30, 0.94)
=E1.4 20 w | 30 —a— 0.56 (0.30, 1.04
Duration of diseass (Mos) <14.95 210 33 o] 34 Y 0.3 (0.21, 1@
214.95 ¢ 33 3 3 A D68 (@ ?%
Dwuration of most recent =4 12 8 11 10 12 | L ] { D43 Ng‘
prior systemic treatment (mos] 24,12 10 15 ] 8 f * i u.ss%. 91}
Grade Grade 1-2 5 12 10 15 ; [ ] i M8, 1.35)
Grade 3 21 29 28 29 A 32, 1.04)
UnknowniMot assessed 13 25 1T 23 3 L 2 | 42 (0,20, 0.87)
Adbumin at baseline (gL} <380 22 F..:] a0 a % @Bﬂ (0.34, 1.05)
2380 17 kY bl 30 — 046 (0.24, 0.87)
Liver metastases Yes 17 26 19 22 ; L | 0 D45 (0,22, 0.89)
Mo 22 40 33 45 0.51 (0.30, 0.88)
Platelets at baseline (10ESL) =300 26 49 29 41 0.50 (0.29, 0.86)
=300 13 17 x| 8 0.73 (0.37, 1.44)
WBC at baseling (10EHL) =10 34 58 38 52 0.55 (0.34, 0.87)
=10 5 7 14 15 } { 0.74 (0.26, 2.06)
F 1
0.1 21
——
Fi al Arm Fawors Confrol Arm

Abbreviations: CI = confidence interval; ECOG PS = Eastern
case report formy; HE. = hazard ratio; ITT = intent-to-treat; N =g
derived growth factor receptor alpha; WBC = white blood cells.

ology Group performance status: eCEF = electrome
ients; OS5 = overall survival; PDGFR.a = platelet-

Figure 9: Forest plot of OS subgroup hazard ratios ( Q% confidence intervals) (ITT Population)

In addition, exploratory sensitivity analyses and OS were conducted which excluded patients never
receiving study treatment or who disconti ring the first 8 cycles of study treatment for reasons other
than radiographic progressive disease

analyses are presented in the followi

death, or completion of study treatment. Results of these

N\
>
@6
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Table 26: OS and PFS excluding patients discontinuing in the first 8 cycles for reasons other than radiographic

PD, or completion of treatment — Phase 2, safety population (study JGDG)

Investigational Arm Control Arm
N=534 N=139

Number of PFS Events. n 50 35
Number PFS Censored, n 4 4
PFS Median® (months) 6.9 41

95% CI* (3.4.84) (1.6.5.4)
PFS Unstratified Log-rank p-value™ 0.1963
PFS Unstratified Hazard Ratio™” 0.753

95% CI- (0487, 1.162) @
Number of OS Events, n 33 30
Number OS Censored, n 21 9 ‘\%
OS Median® (months) 26.8 16.1 &

95% CT° (20.9. NE) (9.8.21.7) O
OS Unstratified Log-rank p—‘mh.leb"i 0.0199
OS Unstratified Hazard Ratio™® 0.558 ®

95% CI° (0.339,0.918)
Abbreviations: CI = confidence interval; N = number of randomised patients; n = number of patients in category; NE = not
estimable; OS5 = overall survival; PD = progressive disease; PFS = progression-free survival.

Estimated by the Kaplan Meier methed.

Derived from a two—sided test.

Hazard ratio is expressed as olaratumab + doxorubicin/doxorubicin and estimated from Cox model. é

N oo

Between olaratumab + doxorubicin arm and doxorubicin arm.

Summary of main study Q

The following tables summarise the efficacy results from_the main studies supporting the present application.
These summaries should be read in conjunction witr@ cussion on clinical efficacy as well as the benefit

risk assessment (see later sections). \
>
\O
9
&
R
S
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Table 27: Summary of Efficacy for trial 15B-1E-JGDG (JGDG)

Title: A Phase 1b/2 Randomized Phase 2 Study Evaluating the Efficacy of Doxorubicin With or Without a Human Anti-
PDGFRa Monoclonal Antibody (IMC-3G3) in the Treatment of Advanced Soft Tissue Sarcoma

Study identifier

15B-1E-JGDG (JGDG) / IMCL CP15-0806

Design This was an open-label, multicenter, Phase 1b/2 trial to evaluate the safety and efficacy of
olaratumab (15 mg/kg administered on Days 1 and 8 of a 21-day cycle) in combination with
doxorubicin (75 mg/m? administered on Day 1) in patients with advanced soft tissue sarcoma
(STS). This treatment continued for up to 8 cycles at the investigator’s discretion.

Duration of main phase: In the Phase 1b portion and in both arms of the Phase 2
portion, doxorubicin was permitted to continue for a
maximum of 8 cycles or until withdrawal criteriajligre met.
Patients in the Phase 1b portion or the Investiga al Arm
of the Phase 2 portion could continue to rece@ Aratumab
monotherapy after completion/discontinu
doxorubicin until withdrawal criteria wel .

Duration of Run-in phase: Not applicable \

Duration of Extension phase: Not applicable N AO

Hypothesis Superiority

Treatments groups

Phase 1b Portion

AW
N =15 (ITT) \‘

e Olaratumab: 15 mg/Kg (htravenous [1.V.]) on Days 1
and 8 of each 21- e
e Doxorubicin: 75 m (1.V.) on Day 1 of each 21-day

Investigational Arm

cycle (maxim of 8 cycles)
A

mg/kg (intravenous [1.V.]) on Days 1
21-day cycle
¢ 75 mg/m? (1.V.) on Day 1 of each 21-day

Control Arm

and 8.0
. DO@
aximum of 8 cycles)
gL

N
. \Jxorubicin: 75 mg/m? (1.V.) on Day 1 of each 21-day
cycle (maximum of 8 cycles)

Endpoints and
definitions

Primary Progression-fre fined as the time from randomization until the first

endpoint survival (PFS) \radiographic documentation of objective progression as
defined by Response Evaluation Criteria in Solid Tumours
(RECIST) Version 1.1, or death from any cause.

Secondary Defined as the time from the date of randomization to the

endpoint date of death from any cause.

Secondary Equal to the proportion of patients achieving a best overall

endpoint response of partial response (PR) or complete response
(CR), according to RECIST, from randomization until disease

o~ progression/recurrence.
Secondal Change in Maximum reduction from baseline per patient in the sum of
endpo\ tumour size target lesions.
(CTS)

Database lock

23.Sdpiember 2014 (PFS); 19 June 2015 (OS)
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Results and Analysis

Analysis description

Primary Analysis

Analysis population and
time point description

Intent to treat (ITT)

Descriptive statistics and | Treatment group Investigational Arm Control Arm
estimate variability Number of subject 66 67
PFS 6.6 4.1
Median (months)
95% CI 4.1, 8.3 28,54

Effect estimate per

Primary endpoint

Comparison groups

Investigational Arm / ConmArm

comparison Hazard Ratio 0.672 PR 5
95% CI 0.442, 1.021 "
P-value 0.0615 o O
Analysis description Secondary Analysis \vJ
Analysis population and Intent to treat & -
time point description AO
Descriptive statistics and | Treatment group Investigational Arm Y \:'ontrol Arm
estimate variability Number of subject 66 &) 67
0s 26.5 0‘ 14.7
Median (months) ON
95% CI 20.9, 31.7 OJ 9.2,17.1

Effect estimate per

Secondary

Comparison groups

Investigational Arm / Control Arm

comparison endpoint (PFS) Hazard Ratio 0.463
95% CI 0.301, 0.710
P-value N 0.0003
Analysis description Secondary Analysis \ N
«
Analysis population and | Intent to treat \\J
time point description P
Descriptive statistics and | Treatment group Inve@tional Arm Control Arm
estimate variability Number of subject (\ 66 67
ORR \\ 18.2 11.9
(CR+PR)
% NN
95% Cl % 9.8, 29.6 5.3,22.2
Effect estimate per Secondary omparison groups Investigational Arm / Control Arm
comparison Endpoint (ORR)N P-value 0.3421

Analysis description

Analysis population and
time point description

Descriptive statistics and

Secondar ysis
IntentQ t

Tr%en

roup

Investigational Arm

Control Arm

estimate variability &r of subject 66 67
. 10.3 8.2
A W% (mean)
Effect estimate pegr Secondary Comparison groups Investigational Arm / Control Arm
comparison \ Endpoint (ORR) P-value 0.7081
-

Analysi @med across trials (pooled analyses and meta-analysis)

No poo nalysis or meta-analysis has been submitted by the applicant.

Clinical studies in special populations

The efficacy data from study JGDG was analysed by age and gender and the results presented in the tables
below.
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Table 28: Subgroup analyses of PFS and OS by age (<65 years, =65 years); Study JGDG Phase 2 — ITT

population

Investigational Arm Control Arm
N=66 N=67 Hazard Ratio®
. Median — Median —
# Events months # Events months
/N (95% CT%) IN (95% CI%) (95% CI%)
Progression-Free Survival (Investigator Assessment)*
: 3.5 41 0.711
Age=65 years 40/48 72 31/43
’ (28.83) (16.54) (0,442 1.144)
7.0 44 0.563
Age =65 years
ge=byyears 1318 (3.0.13.7) 17/24 (2257 0.273. 1.162)
Overall Survival®
: 250 154 0.540
Age=65 years
BETh yeals 30/48 (16.7.31.7) 33/43 92.18.7) (0.328, 0.389)
N
Age 65 years 9/18 302 19/24 ) 104 04
(6.8, NE) (5.3.21.9) (0.2

157
Abbreviations: CI = confidence mnterval; ITT = mntent-to-treat; N = number of randomized p%; NE = not
estimable; OS5 = overall survival; PFS = progression-free survival.

Estimate by the Kaplan-Meier method.
Data cut-off date 15 August 2014.
Data cut-off date 16 May 2015.

(=" T~ ]

Table 29: Subgroup analyses of PFS and OS by gender (male,

Expressed as olaratumab+doxorubicin/doxorubicin and estimated from Cox mo.

&

o)

Investigational Arm C@‘nn
N=0606 =67 Hazard Ratio®
\ Median —
#Events Median — months gnts months
IN (95% CIYNN. /N (95% CI%) (93% CI%)
I Progression-Free Survival (Investigator Ass@ssnient)”
,. 5, C) ,. 4.1 0.761
Male 22/26 (2/&) 26/33 02 56) 0428 1.354)
. ,. 41 0.787
Female 33/40 \(RS) 2234 (1.6.12.9) (0.456.1.357)
Overall Survival? A( N
o N\ 22.0 . 14.7 0.551
Male R }@S (13.0. NE) 28133 (8.0.17.1) (0.296. 1.025)
_ Y 273 , 154 0.527
\ 40 (22.5.NE) 2434 (8.9. 26.0) (0.297. 0.936)

te by the Kaplan-Meier method.
Data cut-off date 15 August 2014
Data cut-off date 16 May 2015.

[ =TS R = ]

Supportive study(ies)

No supportive studies have been submitted by the applicant.

1= confidence interval; [TT = mtent-to-treat; N = number of randomized patients; NE = not
s> = overall survival; PFS = progression-free survival.

O

%
N

O

male); Study JGDG Phase 2 — ITT population
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2.5.3. Discussion on clinical efficacy

The current request for conditional marketing approval is based on a single open-label, randomized phase
1b/2 trial (study JGDG). It enrolled doxorubicin-naive subjects with advanced STS not amenable to treatment
with surgery or radiotherapy.

Design and conduct of clinical studies

The unblinded 1:1 randomized study was properly designed to reflect the universe of advanc facing
palliative treatment with inclusion of a broad range of histotypes and an upper limit PS of,2 eflects the
real-life status of most individuals. It is to the credit of the trial's design that doxorubici chosen as the
only treatment in the standard-arm, avoiding investigator-chosen schemes, eve the expense of
recruitment rate. Maintenance of single-agent olaratumab was allowed in t %nmental arm, while
crossover to single-agent olaratumab was permitted in control arm upon progres K

PFS is considered an appropriate endpoint. The study was designed wi@ planned enrolment of 130
patients, assuming a 50% improvement in PFS, which is an ambitio arget given the lack of significant

improvement in the first-line treatment of STS for decades. Stratifica took into account relevant data for
the population included in the trial, even though the actual s tions factors used when it comes to

analysing the PFS were limited to number of lines of previo (0 versus >0) and disease histology
(LMS versus non-LMS). \6

Efficacy data and additional analyses QO

Baseline characteristics reflected those to be ed in the intended patient population to be treated with
olaratumab. Histologies varied widely but o % of the cases were among the common subtypes of L-
sarcomas and undifferentiated pleomorphi coma. As expected early in the disease history, most subjects
remained quite symptom-free (PS spite of significant numbers of grade 3 events (> 40%) with
widespread disease not only to the (around 60%), but also liver, soft-tissue and lymph nodes (over one
third of the cases each).

Trial results were posmv they seem compelling from the clinical point of view. Treatment with
olaratumab on top of cin nearly doubled PFS (8.2 vs 4.5 months; according to the IRC; 6.6 vs. 4.1
months, HR 0.67 QCI 0.442, 1.021], p = 0.0615 according to investigator assessment). The
improvement i @even more important. Olaratumab reduced the risk of death by 53.7% (HR = 0.463;
p=0.0003),

t|ng 80% longer median survival in the investigational arm (26.5 months vs.

14.7 month addition, Kaplan-Meier curves showed an unusual early separation and a persistence of the
OS be r time. Although JGDG was a relatively small phase 1b/2 exploratory trial, the efficacy results
observe confirmed within the context of the ongoing phase 3 trial JGDJ, represent a potential paradigm-

shift in the treatment of advanced STS.

After adjusting for factors most likely to affect prognosis, olaratumab maintained its effect in the two groups
of LMS and non-LMS. However, due to the high number of different sarcoma subtypes, the absence of a clear
pattern according to the histology is not unexpected. It is not possible to exclude that the wide histological
heterogeneity of the study could potentially have impacted on the overall survival results. However, the
numbers are too small to make any sound conclusion.
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Further analyses according to tumour load at baseline and baseline characteristics were provided during the
procedure and did not show important discrepancies regarding the main results in terms of HR for both PFS
and OS.

The Applicant was requested to evaluate the impact of the observed higher rate of early interruption of
treatment for reason other than radiographically documented PD or death in the Control arm compared to the
Investigational arm (50.7% vs 15.6%). Despite an improvement in the absolute median OS in the Control
arm compared to the primary analysis (16.1 vs 14.7 months), suggesting that early interruption in the
Control arm was related to a worse prognosis, the magnitude of benefit was maintained compaéto the
primary analyses (unstratified HRs 0.558 vs 0.517). @

Post-study treatments varied between treatment arms, but none of the used regimens h X@en shown to
increase the overall survival of patients. Moreover, two OS sensitivity analysis ru any eventual
influence of post-study treatment on the primary OS analysis. In addition, post-hac ity analyses were

performed to consider the impact of the number of cycles of therapy on OS. No d& ancies were found.

Potential baseline imbalances were also explored. A stratified Cox multivari Qdel of OS was performed,
adjusted for specific factors considered potentially prognostic for OS on the % of the literature. The OS HR
for the treatment effect was 0.429 (95% CI: 0.267, 0.690), consiste %th the stratified univariate OS HR
of 0.463 observed in the main analysis. Further analyses accordin t@mour load at baseline and baseline
characteristics, did not show important discrepancies regarding in results in terms of HR for both PFS

and OS.

The survival censoring is not considered informative, givAQlt the vast majority are due to patients still
alive. In addition, subgroups analyses do not reveal an@nal of data driven by any subgroup.

The discrepancy between the PFS results and the outstanding survival outcome, could be also related to a
major post-progression and off therapy effeet. is possibility warrants further analyses with different
approaches based on biomarkers and PFS2 t’s. Unfortunately, the Applicant was not able to provide the
results of the exploratory biomarker s planned in the phase 2 study nor PFS2 data. Biomarker
analyses and PFS2 are planned in th ng phase 3 JGDJ study, which could shed some light on that (See

Annex 11). K

PDGFRa expression did not ha ny predictive value on response. Two IHC were sequentially used for
PDGFRa expression studieg# first one was flawed with poor specificity and cross-reaction with irrelevant
but similar receptors’. Q precise assay was developed but equally failed to segregate responders from
non-responders. Th of PDGFRa will be clarified in the confirmatory phase Il trial, as it could have a
profound impa Y\éﬂ clinical use of the drug and on its definitive regulatory status.

As with
treat

| eutic proteins, there is the potential for immunogenicity. Overall, a low incidence of both

rgent anti-drug antibodies and neutralising antibodies were detected in clinical trial samples.
Additional efficacy data needed in the context of a conditional MA

The survival advantage seen with olaratumab is not associated with a delay in tumour progression. Potential
differences in some baseline characteristics (although the limited number of patients cannot allow drawing
conclusions), the different histological subtypes included within the study and a (likely) off therapy effect
could partly explain these results. These hypotheses require confirmation.

Because of the limited sample size, it is unlikely that further answers may be extrapolated from the phase
1b/2 study supporting this application, particularly in terms of subgroup analyses. Only the Phase 3 JGDJ
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study will provide further clarification regarding the obtained and the missing data. It is reassuring that the
enrolment of the phase 3 study is almost completed (as of 20 July 2016, the number of patients randomised
is 505. Pre-planned enrolment was 460, with all sites closed to screening except in Japan and Taiwan to meet
local regulatory requirements). Therefore, it is considered that recruitment won’t be jeopardized by the time
of EU launch, and the Applicant will likely be in a position to provide the results from the phase 3 study.

2.5.4. Conclusions on the clinical efficacy

According to the data from the phase Il study JGDG, the use of combination of olaratumab and Qicin
has shown an unexpected but clinically meaningful increase in OS in comparison to doxoru?ic'%ze agent
(HR 0.463, 95% CI: 0.301- 0.710, p=0.0003; median gain of 11.8 months). This result se % be reliable
as supported by several sensitivity analyses. Nevertheless, this gain in life expectancy i explained by the
antitumor activity of the combination and PFS and ORR data do not show the sameQQ efficacy. A phase
11l randomized double-blind confirmatory study (JGDJ) is currently ongoing. Takin& account the high
clinical relevance of the OS results obtained in a rare disease with limited effecl@reatment options and
poor long-term survival, a conditional MA can be considered. @

The CHMP considers the following measures necessary to address the @&lg efficacy data in the context of

a conditional MA: %

In order to further confirm the efficacy and safety of olaratumab{in reatment of patients with advanced
soft tissue sarcoma, the MAH should submit the clinical st ort of the phase 11l study JGDJ comparing
doxorubicin plus olaratumab versus doxorubicin in patients h advanced or metastatic STS (including

exploratory biomarker data) by 31 January 2020.

2.6. Clinical safety Cs)\'

A total of 485 patients have recei &)Iaratumab in 9 Phase 1 and 2 clinical studies. The safety profile of
olaratumab in combination wjth rubicin for the treatment of patients with advanced STS is principally

derived from the Phase 2 m of Study JGDG (n= 129, 64 patients in the investigational arm and 65
patients in the compar )

Patient exposure

Table 30: Patienf,e>€c§\re to olaratumab across the olaratumab studies®
N

. Patients
6 patients Patients exposed to olaratumab exposed to
enrolled in the . the
trial In the Crossover in proposed
Investigational the Control
° dose range*
Arm Arm
Olaratumab + doxorubicin in STS
JGDG (registration study)
Phase 2 portion 133 64 30 94
Phase 1b portion 15 15 15
JGDI (phase 1, DDI Part A) 25 24* o*

Olaratumab monotherapy in tumour types other than STS

Assessment report
EMA/CHMP/742133/2016 Page 79/115




JGDC (phase 1, advanced cancer) 20 19 0

JGDF (phase 1, advanced cancer, Japan

17 16 6
only)

JGDE (phase 2 randomized vs

ramucirumab, GBM) 80 40 0

JGDH (phase 2 , GIST) 30 21 0

Olaratumab + chemotherapy (not doxorubicin) in tumour types other than STS

JGDA (phase 2 randomized, ovarian

cancer, olaratumab + liposomal 125 62 28 0
doxorubicin)

JGDB (phase 2 randomized, NSCLC 1°*

line, 137 67 18 @ 0
olaratumab + carboplatin/paclitaxel) ~

JGDD (phase 2 randomized, prostate, 193 62 19 ‘M o
olaratumab + mitoxantrone) (\

°Studies data cut-off: Study JGDG: 16 May 2015; Study JGDI: 20 May 2015; Other studies: primary databa cRvdates on or before 23
July 2015

*Olaratumab 15 mg/kg D1,8 every 3 weeks

° patients initially randomized to the control arm who received Olaratumab monotherapy subsequent\ ontinuation of chemotherapy
(Studies JGDA, JGDB, JGDD and JGDG)
# QOlaratumab 15 mg/kg D1,10 on cycle 1, then D1,8 every 3 weeks

Table 31: Extent of Exposure to Olaratumab Study JGDG (Phase 2) - Safety P@tlon

%Irol Arm: Olaratumab
onotherapy after
Investigational Ar Doxorubicin?

N =64 = N = 30
Duration of Olaratumab Treatment (weeks) \\ o

Mean (SD) 31.4 ( 6.@ 17.6 (31.25)

Median duration (weeks) 26%0 7.0

Range (weeks) 3.0 28" 3.0-134.0
Number of Infusions, n

Mean (SD) 7.47) 10.6 (19.73)

Median 16.5 4.0

Range \ 1.0 - 83.0 1.0-81.0
Cumulative Dose Level (mg/kg)

Mean (SD) 277.7 (256.27) 155.4 (284.74)

Median 230.1 61.0

Range 0.7 —1217.1 0.2 -1232.0
Relative Dose Intensity (26) O

Mean (SD) K 83.0 (18.67) 79.0 (22.78)

Median 88.7 85.8

Range ( z 2.4 -101.9 0.6 — 96.8
Abbreviations: Investigational Arm aratUgnab plus doxorubicin; N = number of treated patients; n = number of patients in category; SD
= standard deviation.
Note: Exposure to olaratumab j vestigational Arm includes olaratumab monotherapy following discontinuation of doxorubicin after 8
cycles of combination therap
a Patients initially randomlz the Control Arm who received olaratumab monotherapy after discontinuation of doxorubicin.

Doxorubicin ex OX? s higher in the Investigational Arm: median number of cycles was 7 vs. 4 in the
Invest@aﬂonal% ntrol Arm respectively.

Table 32 of Exposure to Doxorubicin Study JGDG (Phase 2) - Safety Population

v - Investigational Arm Control Arm
N = 64 N = 65

Duration of Doxorubicin Treatment (weeks)

Mean (SD) 17.6 (7.72) 13.6 (8.21)

Median duration (weeks) 21.3 12.3

Range (weeks) 3.0 -29.0 3.0-25.4

Number of Infusions, n (%6)

Mean (SD) 5.7 (2.54) 4.4 (2.67)

Median 7.0 4.0

Range 1.0-8.0 1.0-8.0

Cumulative Dose Level (mg/m?)

Mean (SD) | 416.4 (185.01) | 328.9 (203.50)
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Investigational Arm Control Arm
N =64 N =65
Median 487.6 299.6
Range 73.9 -617.0 74.9 — 751.3
Relative Dose Intensity (20)
Mean (SD) 95.7 (10.93) 97.4 (8.65)
Median 99.1 99.0
Range 66.8 — 148.6 73.5-125.2

Abbreviations: N = number of treated patients; n = number of patients in category; SD = standard deviation.

Adverse events 6

Overall, the percentages of patients who experienced =1 TEAE (Investigational vs. Controla\e [98.4%]
vs. 64 [98.5%]) and =1 treatment-emergent SAE (27 [42.2%] vs. 25 [38.5%]) were sim%
treatment arms. There were more patients in the Investigational Arm that had TEAEs o

with the Control Arm (51 [79.7%] vs. 45 [69.2%)]). ®

Table 33: Overview of treatment-emergent adverse events — Safety population @ JGDG (Phase 2)

tween
e >3 compared

].ln'esligr_n:i.mnl Arm* Comiml Arm* :\ﬁiﬁmﬁﬁ;ﬁ&th’
N=64 N=6& N=30
Parameter* n (%) u (%)~ P u (%)
Patients with Any Adverse Event 63 (98.4) 64 (98,5 26 (86.T)
Related to Any Study Dmug 63 (984 G 1333
Eelated to Olaratumab 56(87.3) 11 (367
Related to Chemotherapy 62 (96.9) 631857 8267
Patients with Anv Treatment-Emergent SAE 17 (42.2) = (38.5) 9 (30.0)
Related to Any Study Dmg 14 91.9)\ 17(26.2) 2(6.1N
Related to Olaratumab 10(13 NA 2(6.T)
Related to Chemotherapy 12 {‘& 17(26.2) 1(3.3)
Patients with Any Grade =3 Adverse Event FinTI, 453(69.2) 11 (36.T)
Related to Any Study Dmug .2) 360354 2(6.T)
Eelated to Olaratumab \‘2 453 NA 2(6.1
Related to Chemotherapy P 40 (62.5) 36(354) 1(3.3)
Patients with Any AF Leading to Discontinuation of Any Study Drug \J §(12.5) 12(18.5) 2(6.7)
Any AE T eading to Discontinuation of Olaratumab Only 1(1.6) NA 2(67)
Any AE Teading to Discontinuation of Doxerubicin Only 3@ 12(18.5) 0
Any AE Leading to Discontinuation of Both Olaratumalb and icin 4(6.3) 0 0
Patients with Any AF with Outcome Death on Treatme: 0 (1.7 2(6.7)
Related to Any Study Drug 0 2(31) 1(3.3)
Related to Olaratumab K 0 NA 1(3.3)
Related to Chemotherapy n 0 2(3.1) 13.3)
Patients with Any AF with Outcome Dendnuw& WEaf Last Dose 0 4062) 16T
Related to Any Study Drug 0 2(31) 1(3.3)
Related to Olaratumab @ ] NA 1(3.3)
Belated to Chemotherapy 0 2(3.1) 1(33)
Abbreviations: AE = adverse evegt, W= ntimber of treated patients; n = mumber of patients in category; NA = not applicable; SAE = serious adverse event.

a The median number of do: 1 1sions n the Investigational Arm was 7 and 4 m the Control Arm (Table 2.7.4.3).
b Patients inifially randqiz&g to fhe Control Amm whe received olaratumab monotherapy after discontinuation of dexonibicin.

¢ Adverse event with wi relationship to study drug is counted as ‘related”.

s occurring in 210% of patients in the pivotal study is presented below:
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Table 34: Summary of TEAEs (any grade and grade = 3) occurring in = 10% in safety population, JGDG Study
(Phase 2)

L Control Arm: Olaratumab
Investigational Arm® Control Arm® Monotherapy after Doxorubicin®
N=064 N=65 N=30
n (%) n (%) n (%)
Adverse Event Term Anv Grade Grade 23 Any Grade Grade 23 Anv Grade Grade 23
Patients with any AE 63 (95.4) 51(79.7) 64 (98.5) 45 (69.2) 26 (86.7) 11 (36.7)
Nausea 47 (73.4) 1(1.6) 34 (52.3) 2(3.1) 6(20.0) 1(3.3)
Fatigue® 44 (68.8) 6(9.4) 45 (69.2) 2(3.1) 6 (20.0) 2(6.7)
Musculoskeletal Pain® 41 (64.1) 5(7.8) 16 (24.6) 1(1.5) 7(23.3) 2(6.7)
Neutropenia® 38 (594) 35(54.7) 25(38.5) 22(33.8) 0 0
Mucesitis® 34(53.1) 2(3.1) 23(35.4) 3(4.6) 2(6.7) 0
Alopecia 33 (51.6) 0 26 (40.0) 0 2(6.7) 0 @
Vomiting 29 (45.3) 0 12 (18.5) 0 5(16.7)
Infections and Infestations® 27 (42.2) 5(7.8) 27 (41.5) 7(10.8) 6(20.0) * 1%
Anaemia® 26 (40.6) 8 (12.5) 24 (36.9) 6(9.2) 5(16.7) X
Constipation 22 (34.4) 0 21(32.3) 1(15) 3(10.0) &
Diarrhoea 22 (344) 2(3.1) 15(23.1) 0 5(16.7) () 0
Decreased Appetite 20(31.3) 1(1.6) 13 (20.0) 0 3 (0. 2(6.7)
Abdominal Pain' 15(23.4) 2(3.1) 9(13.8) 0 3 600 0
Pyrexia 15 (23.4) 0 12 (18.5) 0 0) 0
Thromboq‘mpenmj 16 (25.0) 7(10.9) 14 (21.5) 5(7.7) 0
Cough 14 (21.9) 0 12 (18.5) 0 .0) 0
Neuropathy® 14 (21.9) 0 7 (10.8) 0 1% (6.7) 0
Headache 13 (20.3) 0 6(9.2) 0 1(3.3) 0
Dyspnoea 11 (17.2) 0 12 (18.5) )& 1(3.3) 1(3.3)
Hypokalaemid' 9(14.1) 2(3.1) 6(9.2) 1(3.3) 1(3.3)
Lymphopenia™ 8(12.5) 5(7.8) 3(4.6) 0 0
Febrile Neutropenia 8(12.5) 8(12.5) 9(13.8) 0 0
Insomnia 8(12.5) 0 6(9.2) 2(6.7) 0
Non-cardiac Chest Pain 8(12.5) 0 4(6.2) QQ i 1(3.3) 0
Anxiety 7(10.9) 0 2(3.1) 0 0 0
Dehydration 7(10.9) 1(1.6) 6 ) ' 0 2(6.7) 1(3.3)
Dry Eye 7(10.9) 0 2(3. 0 0 0
Dry Mouth 7(10.9) 1(1.6) 2) 0 1(3.3) 0
Rash™ 7(10.9) 0 @.'ﬂ 1(1.5) 5(16.7) 0
Hypomagnesaemia® 7(109) 0 \ .5) 0 1(3.3) 0
Weight Decreased 7(10.9) 0 (10.8) 0 2(6.7) 0
Dizziness 6(9.4) 10 (15.4) 0 5(16.7) 0
Chills 4(6.3) O\A 2(3.1) 0 3 (10.0) 0
Adverse Events of Special Interest’ i ’v
Cardiac Dysfimction 15(23.4) 11(16.9) 0 4(13.3) [}
Cardiac Arrhythmias 10 (15.6) 10 (15.4) 1(1.5) 5(16.7) 1(33)
Infusion-related Reactions 8 (12.5) 3.1) 0 0 3(10.0) 1(3.3)

Abbreviations: AE = adverse event; AESI = adverse eya
Activities; N = number of treated patients; n =n
Note: Refer to Table APP.2.7.4.7.5.1 and Table
Note: TEAEs with grade missing are counte
Note: At each level of summarization,
Note: Consolidated TEAE categories
Table 2.7.4.11 and Table JGDG.1
The median number of doxorul
Patients initially randomn:
Preferred terms reported

SN

Preferred terms rd @ ]
Preferred t &d were mucosal inflammation, oropharyngeal pain, and stomatitis.

Includes «é ed terms within the MedDRA™ system organ class of Infections and Infestations.
reported were anemia and hemoglobin decreased.
reported were abdominal pain upper, abdonunal pain, and abdominal pain lower.
erms reported were thrombocytopenia and platelet count decreased.

an owm

Preferred terms rep
myalgia, neck pat

d,
atien

ber &

pecial interest; IRR = infusion-related reaction; MedDRA = Medical Dictionary for Regulatory
patients in category; TEAE = treatment-emergent adverse event.
29752 for the full list of PTs included in each consolidated TEAE term and AESL

i des’.
Quﬂted once according to the TEAE with worst grade.
SIs

italicized. For the list of preferred terms that were reported in Study JGDG, refer to Table JGDG.14.64,

ions in the Investigational Arm was 7 and 4 m the Control Arm (Table 2.7.4.3).
he'@ontrol Arm who received olaratumab monotherapy after discontinuation of doxorubicin.
e and asthenia.
arthralgia, back pain, bone pain, flank pain, groin pain, muscle spasms, musculoskeletal chest pain, musculoskeletal pain,

were neutropenia, leukopenia, neutrophil count decreased, and white blood cell count decreased.

Preferred terms reported were neuropathy peripheral, paresthesia, peripheral sensory neuropathy, and hypoesthesia.

Preferred term reported was hypokalemia.

Preferred terms reported were lymphocyte count decreased and lymphopenia.

Preferred terms reported were rash, rash papular., dermatitis, dermatitis acneiform, rash pustular, rash macular, and rash pruritic.

Preferred terms reported were hypomagnesenma and magnesmm deficiency.

Preferred terms reported for IRRs (from the core IRR. analysis based on 48 preferred terms [prior to medical adjudication]) are in Table JGDG.12.30. For the
comprehensive incidence of IRRs based on the medically adjudicated core and post-hoc IRR analyses, see Table 2.7.4.37. Preferred terms reported for
cardiac arrhiythmias are in Table 2.7.4.43 and Table JGDG.14.115, and in Table 2.7.4.45 and Table JGDG.14.115for cardiac dvsfunction.

T o RE SRS SER R
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Notable AEs

Notable patients were defined as those patients who met 1 or more of the following criteria: Discontinued
study treatment due to any AE; Experienced death while on any study treatment or within 30 days of last
study dose; Experienced suspected unexpected serious adverse reactions; Discontinued any study treatment
due to reasons other than AE or progressive disease (PD); Discontinued the study due to lost to follow-up;
Experienced AESIs.

Gastrointestinal Disorders

It was observed that, in the Investigational Arm compared with the Control Arm, a higher,
nausea (47 [73.4%] vs. 34 [52.3%]), mucositis (34 [53.1%)] vs. 23 [35.4%]), vomiting (2
[18.5%]), and diarrhea (22 [34.4%] vs. 15 [23.1%]) were observed. These events are &'

toxicities associated with doxorubicin; they were monitorable and manageable, predo y Grade <2, and

did not lead to a higher incidence of treatment discontinuation. ®

Neutropenia/Febrile Neutropenia/lnfection 0

In the Phase 2 portion of Study JGDG, the incidence of any-grade neut ia (consolidated term) was
higher in the Investigational Arm than in the Control Arm (38 [59.4%]J\vs. 25 [38.5%], respectively). The
incidence of Grade 3 neutropenia was also higher in the Investigati rm compared with the Control Arm
(12 [18.8%] vs. 5 [7.7%], respectively); a higher rate was al rved in the Investigational Arm with

Grade =4 neutropenia (23 [35.9%] vs. 17 [26.2%], respectiv

As with the AE reports, the laboratory results also demons}& a similar trend in that there was a higher rate
of decreased neutrophils shifts from Grade 0 at base@ to Grade 3 or 4 while on study observed in the

Investigational Arm than in the Control Arm. Q

In order to assess any potential associatio \peutropenia with infectious complications, an additional
analysis was performed. The rate of severeN tion was similar between the treatment arms. Despite the
higher rate of neutropenia in the Investi I Arm versus the Control Arm, the combination of olaratumab
and doxorubicin did not result in an i d incidence of febrile neutropenia (12.5% in the olaratumab plus
doxorubicin arm and 13.8 % in orubicin alone arm) or infections. In addition, no increase in the
number of treatment discontinu or deaths was observed in the Investigational Arm as a consequence of

the higher rate of neutropen\

Table 35: Treatment;el@ severe infections and neutropenic infection — Safety population — Study JGDG
(Phase 2) \
2 )

N\ Investigational Arm Confrol Arm
N=64 N=65
“@ n (%) n {%0)
ction 13 (20.3) 14 (21.5)
Neutropenic Infection B{12.3) 11{16.9)
MNon-neutropenic Infection (1.8 346

Abbreviations: N = mumber of treated patients; n = number of patients m category.

The use of G-CSF for the treatment of neutropenia was higher in the Investigational Arm 35 [(54.7%])
compared with the Control Arm (24 [36.9%]), consistent with the higher incidence of neutropenia on the
Investigational Arm.

Anaemia
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The incidence of anaemia was similar in both treatment arms (26 [40.6%] in the Investigational Arm vs. 24
[36.9%] in the Control Arm) and consisted mainly of Grade 1 and 2 events. There were not differences
between the treatment arms in the rate of shifts in low haemoglobin while on study. There were no Grade 4
anaemia events by laboratory assessment.

Transfusions were the most frequent procedures performed on both treatment arms, primarily red blood cell
transfusions for the treatment of anaemia, and its use was similar between treatment arms (17.2%

[Investigational Arm] vs. 13.8% [Control Arm]).
Thrombocytopenia 6

The incidence of thrombocytopenia was similar in both arms (16 [25.0%] in the Investigati @rm vs. 14
[21.5%] in the Control Arm) and consisted mainly of Grade 1 and 2 events (Grade = ts were also
evenly distributed between both treatment arms: 2 [3.1%] in each arm). O

There was no difference between the treatment arms in the rate of shifts in low Ne while on study. One
patient (1.5%) on the Control Arm received platelet transfusion for the treatme@[ rombocytopenia.

Musculoskeletal Pain @

In Study JGDG, an imbalance was seen between the Investigationa@gl and Control Arm in the SOC of
Musculoskeletal and Connective Tissue Disorders and also in indivi s within this SOC. This includes AEs
pertaining to pain in relation to various anatomical structures s scles, joints, and bone.

The incidence of musculoskeletal pain (any grade) was ﬁx in the Investigational Arm (41 [64.1%]) as
compared to the Control Arm (16 [24.6%]). The majori f these events were Grade 1 or 2. The incidence of
Grade >3 musculoskeletal pain was higher in the In tional Arm (5 [7.8%]) as compared to the Control
Arm (1 [1.5%]). In the majority of patients the in was related to the patients’ underlying cancer or
metastases or pre-existing or concomitant co, an. The majority of these events occurred in the first 4
cycles. The pain can last from few days to C’ZOO days. In some patients there was a recurrence of pain
.The pain did not worsen with time o inhg recurrence. Moreover, the majority of Grade 2-3 events

occurred within the first 2 cycles.

Table 36: Summary of treatment gent adverse events of consolidated term musculoskeletal pain — Safety

population Study JGDG (Pha§2)

» Investigational Arm Control Arm
N=d4 N=65
. Q n (%) n (%
N f‘\ Anv Grade Grade 23 Any Grade Grade 23
Musculoskeletal Paj \\J 41 (64.1) 3(7.8) 16 (24.6) 1(1.5)
PajninExtremi6 15(23.4) (31 1(1.5) 0
Back Pain 12(18.8) 2(3.1) 6(9.2) 0
@ 10(15.6) 0 1 (1.5} 0
8(12.5) 0 2(3.1) 0
Mus letal Chest Pain 8(12.5) 1(1.6) 2(3.1) 0
Myalzi 6(9.4) 0 2(3.1) 0
Bone Pain 5(1.8) 0 1 (1.5} 0
Musculoskeletal Pain 4(6.3) 0 2(3.1) 1(1.5)
Flank Pain 2(3.1) 0 1 (1.5} 0
Groin Pain 2(3.1) 0 0 0
Neck Pain 1(1.6) 0 0 0

Abbreviations: N =number of treated patients; n = mmber of patients in category.
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Pain in Extremity

Pain in extremity (any grade) was reported as a TEAE in 15 patients (23.4%) in the Investigational Arm
versus 1 patient (1.5%) in the Control Arm. Grade 23 events of pain in extremity were reported in 2 patients
in the Investigational Arm (3.1%) and none in Control Arm.

Table 37: Adverse events of pain in extremity - Safety population Study JGDG (Phase 2)

n | Grades | Lilly Assessment
Investigational Arm
6 |[1(x=3) Pelated to nderdying disease b
3 (=) @
2 [1{e=2) Pelated to radiculopathy secondary fo spinal metastases . %
1 |3 Related to cellulitis N\
1 |2 Felated to DVT of leg \
1 |1 Felated to peripheral neuropathy (investigator assessed as related to doxorubicin), o \.J
1 |1 Pelated to generalized musculoskeletal pain, muscle spasms and pre-existing di \\
hemiation
i |l The mvestigator assessed these events as not related to investigational dry &
further information, this AE is possibly dmug related.
Control Arm =
1 [1 | Related to underlying tumor n&
Abbreviations: AE = adverse event; DVT = deep vein thrombosis; n = mmber of patienisy TOTY.

A total of 8 of 15 (53%) patients in the Investigational Arm and?‘ 100%) patient in the Control Arm had
the AE pain in extremity assessed by the Sponsor as rd& u
remaining 7 patients in the Investigational Arm, pain in e

nderlying tumour or metastases. Of the
emity was assessed as related to an AE for 4
patients (cellulitis [n=1], deep vein thrombosis [D f leg [n=1], peripheral neuropathy [n=1], and
generalized muscle pain and muscle spasms [n=1 r 3 patients, further information was not available,
and the Sponsor assessed these as possibly dr elated. Most AEs were Grade 1 or 2.

Adverse Events of Special Interest

Adverse events of special interest hav : deflned by the Sponsor as follows:

e Combination of olaratumab oxorubicin (from Studies JGDG and JGDI)

o IRRs \Q
o Cardiac mias
o C‘aré&unction
. OIaratu&nly (from all 9 studies)
RRs
. rubicin (from Studies JGDG and JGDI)
0 Cardiac arrhythmias
0 Cardiac dysfunction

Infusion-Related Reactions

As a monoclonal antibody, olaratumab is associated with the risk of IRRs. Accordingly, IRRs were assessed as
an AESI across all studies in patients who received at least 1 dose of olaratumab. A predetermined list of 48
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PTs constituting the broad concept of IRR was used in the core analysis of IRRs across the 9 studies. An
additional post-hoc analysis using an additional 9 PTs was performed at the request of FDA. The additional
PTs included in this post-hoc analysis were pyrexia, chills, flushing, hypotension, dyspnoea, back pain, and
abdominal pain (abdominal pain, abdominal pain lower and abdominal pain upper). A summary table of IRRs
across all studies testing olaratumab is presented below:

. &
)

\’\;@

>
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Table 38: Overall Assessment of Infusion-Related Reactions across the olaratumab Clinical Development

Program (9 studies), Safety Population

IEFE. due to
IRE due to Olarammahb Chemotherapy
Coniroel Arm:
Olaratumaly
Dlaratumah- Monotherapy after
Containing Arm*" Chemotherapv® Control Arm
Any Gr Grz=3 Any Gr Gr=3 Any Gr Gr=3
Smdv n (%) n (%) n (%) n (%a) n (%) n (V@)
Study JGIDMG (Phase 1b porton) N=15 é
Core IRF. analysis (48 PTs) 2133 0
Post-hoc IRE analysis (9 PTs) o 0 @
Total for JGIDNG Phase 1h 2(13.3) 1] - %
Study JGDG" (Phase 2 portion) N=64 N=30 N=065 \
Core IRF. analysis (48 PTs) 694 2{3.1) 4(13.3F 2(6.TF 0 0 &
Post-hoc IRF. analysis (9 PTs) EXC N a 3(10.0) [1] 2(3.1) [1]
Total Patients in Study JGDG Phase 2° 8 (12.5) 231 6 (20.0) 2(8.7T) (3.1 0
Study JGDI N=24 ﬂ \
Core IRE. analysis (48 PTs) 2(8.3) 142 \
Post-hoc IRFE. analysis (9 PTs) 1(4.) 0 0
Total Patients in Study JGDI 3 (12.5) 1{4.2)
Study JGDA? N=62 N=28
Core IRF. analysis (48 PTs) 4(6.5) 0 1(3.6) 0 2..3) 0
Post-hoc IRFE. analysis (9 PTs) 2(3.) 0 2(7.1) 0 7) 0
Total Patients in Study JGDA 6 (9.7) 1] 3 (0.7 ] @ | ]
Study JGDB* N=67 N=18 MN=64
Core IRF. analysis (48 PTs) 12(17.9) 1(1.5) 2(11.1) 1 (1.6} 0
Post-hoc IRF. analysis (9 PTs) 5073 a a 4(6.3) 1{1.8)
Total Patients in Study JGDE 17 (25.4) 1{1.5) 2111y | NS (7.8) 1 (L.6)
Study JGDD? N=62 P V =50
Core IRE. analysis (48 PTs) 4 (6.3) 3(48) 3(15.8) (3.3) 0 [1]
Post-hoc IRE. analysis (9 PTs) 231 [u] 0 0 0
Total Patient: in Studv JGDD 6 (9.7) 3 4.5 | 153 ] 0
Study JGDC" N=19
Core TRF. analysis (48 PTs) 3(15.8) [u]
Post-hoc IRFE. analysis (9 PTs) 2{10.5) 0 \V
Total Patients in Study JGDC 5 (26.3) OC)_,
Study JGDF N=1
Core IRF. analysis (48 PTs) 1]
Post-hoc IRR analysis (9 PTs) o 0
Total Patients in Study JGDF ] L1}
Study JGDE' 740
Core IRE. analysis (48 PTs) 4]
Post-hoc IFF. analysis (9 PTs) . o]
Total Patient: in Study JGDE A N (1K1 0
Study JGDH N N=21
Core IRF. analysis (48 PTs) ®~ 4(19.00 Q
Post-hoc IFFE. analysis (9 PTs 3(14.3) Q
Total Patients in Study JCB 5 (23.8) 0
Total number of patientss &% © 56 (14.4) T (1.8) 14147 | 442 10400 | 104

?«.nem; Gr = grade; IFF. = infusion-related reaction: IN = mumber of treated patients;

e ategory; PT = preferred term.

a dmdication process, patients recerving olaratumab plus chemotherapy who had an JRR that
resulted in thegWegiption of the chemotherapy were considered to have an JRR due to chemotherapy amd
- o olaratumab. The overall frequencies for olaratumab TRREs provided m the Olaratumalk.-

A exclude these chemotherapy-related IRRs. This only affected 3 patients in Study JGDB and

2 pSiieg tudy JGDA. There were no mfusion mtermiptions of doxorubicin m patients receiving olaratumalb

bicin in Study JGING.

b The Olafatmmab-Containing Arm contains clarahmab-treated patients in the Inwestigational Arms of randomized
studies or olaratumab-treated patients in single-arm monotherapy or combmation studies.

c Patients imtially randonmzed to the Control Armm who received elaratomab monotherapy after discontimation of
chemotherapy.

d Fandomized studies.

e The total IRE count for the JGDWG Investisational Arm includes 1 patient who was initially adjodicated as having
an IRF. based on AE details added from the post-hoc IRE analysis. Following completion of sumamary
submission documents and datasets, re-review and quality check of this patient” s complete narrative determined
that this patient did not meet the criteria for IRE. based upon all available AE information. This correction is
reflected m the final nammative assessment provided. The discrepancy between IEF. rate in the
datasets/tabulations and the supporting final narmrative statements resulted in the over-reporting of this 1 patient as
having an IEF. m Study JGDG.

f Olarathmmab monotherapy studies.
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IRRs were reported in 12.5 % of patients. The majority of IRRs occurred during or following the first
olaratumab infusion. Symptoms of IRRs included flushing, shortness of breath, bronchospasm, or fever/chills,
and in some cases manifested as severe hypotension, anaphylactic shock, or fatal cardiac arrest. Severe
IRRs, also including a fatal case were reported in 3.1 % of patients and mainly presented with shortness of
breath, loss of consciousness and hypotension. All severe IRRs occurred during or immediately after the first
administration of olaratumab (see sections 4.4 and 4.8 of the SmPC).

Medical intervention employed to manage IRRs included: infusion rate decreased in 21 (30.0%) patients,
infusion interruption in 49 (70.0%) patients, antihistamines in 43 (61.7%) patients, corticoster; in 26
(37.1%) patients, and other treatment in 29 (41.4%) patients. @

Patients with a Grade =3 IRRs were immediately and permanently discontinued fro %ratumab, in
accordance with study protocols. In the 11 patients with Grade =3 IRRs due to olarat ,’9 were treated
with antihistamines, 8 were treated with corticosteroids, and 10 received additiona eatment.

Overall, across all studies (n=485), among the 70 patients who had an initia grade 1 and 2 due to
olaratumab, 59 (84.3%) were rechallenged and 12 (20.3%) of those patient other IRRs (either Grade
1 or 2 in severity).

Cardiac Arrhythmias

In Study JGDG (randomized Phase 2 portion), the rate of cardia hmlas was similar in both arms (15.6
% in the Investigational Arm and 15.4 % in the Control Ar jority of these events were Grade 1-2
events of bradycardia or tachycardia. There were no of serious (Grade =3) arrhythmia in the

Investigational Arm.

Cardiac Dysfunction Q:

In Study JGDG (randomized Phase 2 portion) wing medical review of the data the overall incidence of
cardiac dysfunction was considered to be sirfi etween the 2 treatments arms. The majority of the events
were Grade 1 and 2, with ejection fra creased reported most frequently. These findings are in the
context of higher cumulative doxorubiei ug exposure in the Investigational Arm compared to the Control

Arm. K

Table 39: AESI of Cardiac D)Qn n, Safety Population, Study JGDG (Phase 1b and Phase 2)

( }hase 1b Phase 2
\ umab + Doxorubicin Investigational Arm Control Arm
N=15 N=064 N=65
\‘ n (% 1 (%) 1 (%)
AESI Category « ‘C) Any Grade Grade >3 | Any Grade | Grade=>3 | Any Grade | Grade=>3
Cardiac Dysfunction 2(13.3) 1(6.7) 15(23.4) 1(1.6) 11 (16.9) 0
Oedema Peripheral 1(6.7) 0 10 (15.6) 0 7(10.8) 0
Ejection Fracti reased 1(6.7) 0 5(7.8) 1(1.6) 4(6.2) 0
stive 0 0 1(1.6) 1(1.6) 0 0
0 0 1(1.6) 0 0 0
111 Pistension 0 0 1(1.6) 0 0 0
Left VentriCular Dysfunction 1(6.7) 1(6.7) 1(1.6) 0 0 0
Cardiac Dysfunction (excluding 2(13.3) 1(6.7) 5(7.8) 1(1.6) 4(6.2) 0
peripheral edema)”

Abbreviations: AEST = adverse event of special interest; N = number of treated patients: n = number of patients in
category.

Note: Patients with more than one cardiac dysfunction adverse event may be counted more than once.

Note: Only those preferred terms that were reported are listed in table. Refer to Table APP.2.7.4.7.5.2 for the full
list of preferred terms included in the AESI of cardiac dvsfimetion

a In the Phase 2 portion. the overall rate of cardiac dvsfimcrion excluding events of peripheral edema was 7%.

Source: taesi. lae.
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An analysis of the peripheral oedema events has been conducted. The Applicant stated that peripheral
oedema can be caused by a number of factors in this population, such as immobility, DVT, renal insufficiency,
hepatic dysfunction due to tumour metastases, underlying tumour causing lymphatic or venous obstruction,
or hypoalbuminemia. This analysis included reviewing cardiac function assessments (ECHO/MUGA scans) and
specifically looking at any additional AEs within the cardiac failure SMQ. Ten patients in the Investigational
Arm and 7 patients in the Control Arm experienced peripheral oedema. None of the reported AEs suggested
cardiac dysfunction or a significant deterioration in left ventricular function, except for one patient in the
Control Arm in whom peripheral oedema was associated with a fall in LVEF (35%, baseline was%€5%) but
oedema was considered likely multifactorial. 6

Haemorrhagic events @

.
During the procedure, the applicant was requested to examine all the haemorrha '&%nts across the
development programme of olaratumab. The majority of haemorrhagic AEs re b were considered
unrelated to study drugs and they were mainly G1-2. Haemorrhagic events ccx( d by investigator as
related to any study drug were reported in 14/294 (4.8%) patients treated wit aratumab in association
0/95 patients treated with
olaratumab monotherapy at crossover. Among them, there were three Gtade®=3 events: two (one fatal ICH
and one Gl haemorrhage G4) in the combination studies, both hav@ ausible confounding factors. One
event (an intrahepatic bleeding due to tumour rupture) was repor;

the causal relation with olaratumab could not be excluded. Q

with chemotherapy, in 3/96 (3.1%) patients in the monotherapy studies,

the monotherapy studies, for which

Adverse Drug Reaction (ADR)

The Applicant used the following analytical criteria to uct an initial screen of the AE data in Study JGDG

(randomized Phase 2 portion), where “incidence ercentage of patients experiencing the event. Events

" is
meeting either of these criteria in Study JGDG e eValuated as potential ADRs for olaratumab:

- The two-sided p-value is <0.10 (with the%geidence higher in the Investigational Arm than in the Control
Arm) and the risk ratio is >1 (Investigat;j rm vs. Control Arm).

- The two-sided p-value is =0.10 ( ring the Investigational Arm with the Control Arm), the olaratumab
plus doxorubicin incidence is = ot rounded up), the risk ratio is 22 (Investigational Arm vs. Control
olaratumab-treated patients is at least 4.

Arm), and the absolute COUK
- The incidence in the Inv ional Arm is 210% (not rounded up) and the risk ratio is =1 (Investigational

Arm vs. Control Arm).\o
The table resuItE'S\Qw this analysis is reported below:

<
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Table 40: Adverse reactions occurring in patients receiving olaratumab plus doxorubicin for Soft Tissue

Sarcoma (Phase 2)

Investigational Arm Control Arm
N = 64 N =65

MedDRA System Organ Class All Grades Grade >3 All Grades Grade >3

Event (%) (%) (%) (%)
Blood and Lymphatic System Disorders

Neutropenia® | 59.4 | 54.7 | 38.5
Gastrointestinal Disorders

Diarrhoea 34.4 3.1 23.1

Mucositis” 53.1 3.1 354

Nausea 73.4 1.6 52.3

Vomiting 453 0 18.5
General Disorders and Administrative Site Conditions x\'

Infusion-Related Reactions® I 12.5 I 3.1 I 3. \
Musculoskeletal and Connective Tissue Disorders O

Musculoskeletal Pain® I 64.1 I 7.8 I £ I 1.5
Nervous System Disorders

Headache | 203 | 0 92 | 0
Abbreviations: AESI = adverse event of special interest: MedDRA = Medi jICtionary for Regulatory Activities

(Version 17.1); N = number of treated patients.

a Preferred terms reported were leukopenia, neutropenia, neutrop\@r decreased, and white blood cell count
decreased.

b Preferred terms reported were mucosal inflammation, ompleal pamn, and stomatitis.

¢ The AESI infusion-related reactions is a composite tem@ on an assessment of 57 preferred terms.

d Preferred terms reported were arthralgia. back pain§eone Pain, flank pain, groin pain, musculoskeletal chest pain,
musculoskeletal pain, myalgia, muscle spasms, 1@& and pain in extremity.

Safety data from supportive studies 0

Supportive safety evaluations of 39 nts treated with olaratumab + doxorubicin in STS within the phase
1b portion of study JGDG and th se 1 study JGDI have been provided. Overall, JGDG phase 1b showed a
similar safety profile compated e phase 2. In JGDI the frequency of each AE seems lower compared to
the phase 2 portion of stu a\QDG. However the data from this study is very limited due to the short follow
up and the short me(iia ion of treatment.

.

Supportive safety e ons of 94 patients treated with olaratumab monotherapy within the nonrandomized
single-agent Ph \ nd Phase 2 studies (Studies JGDC, JGDF, JGDE [olaratumab arm only], and JGDH)

have been p . Overall, more frequently reported TEAEs related to olaratumab across these four studies

where fa RRs, rash, proteinuria, hypertension, nausea. Grade 3 TEAEs related to olaratumab reported
were ent each): lymphopenia, hypertension, AST increase, abnormal hepatic function, syncope.
Lymphopeénia has been recorded. No Neutropenia events were reported with olaratumab monotherapy, which
was the most frequent event in the combination olaratumab + doxorubicin instead. Neutropenia does not
appear to be an AE typically associated to olaratumab.

In JGDF study (phase I, advanced cancer, Japan only), a Grade 3 tumour haemorrhage related to olaratumab
has been reported as treatment emergent-SAE. In JGDC study (phase I, advanced cancer) a Grade 2 tumour
haemorrhage has been reported as treatment emergent-SAE, for which the Applicant stated that the tumour
haemorrhage occurred the same day as when image revealed new liver lesions demonstrating PD. In study
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JGDE (phase Il, olaratumab vs ramucirumab, glioblastoma), a Grade 2 intracranial haemorrhage (ICH) has
been reported as treatment emergent-SAE. A possible relationship between the event of ICH and study drug
cannot be excluded, based on the possibility that haemorrhage into an area of tumour necrosis occurred;
however, the patient was also receiving aspirin and enoxaparin, which may confound the association. In
addition, the underlying disease in this patient population could represent a confounding factor for the event
of ICH.

Further, across the three studies JGDA, JGDB and JGDD, a total of 65 patients received olaratumab
monotherapy in the Control Arms after discontinuation of respective chemotherapy. Overall, most
common drug-related TEAE reported in this population were gastrointestinal disorders (naus@ miting,
constipation, stomatitis), fatigue, IRR, nervous system disorders (dizziness, periphe% uropathy,

headache), musculoskeletal disorder, anaemia.

Supportive safety evaluations of 191 patients treated with olaratumab + ¢ ®$apy (other than
doxorubicin) in the randomized Phase 2 studies (Studies JGDA, JGDB, JGDD) in\f— S tumour type have
been provided. Overall, the most common TEAE reported (regardless the caus@

of these three studies were fatigue, nausea, constipation, neuropathy, alo@@, neutropenia, anemia. One
case of grade 3 gastrointestinal haemorrhage has been reported in JGPB dy (phase 2, NSCLC 1° line,
carboplatin + paclitaxel + olaratumab). Per investigator, acetylsalic; Xid and chronic steroid use were

n the combination arms

potential causes of the events, however carboplatin, paclitaxel, anc% umab also could not be ruled out as
possible contributors. No tumour haemorrhage has been reportﬁq JGDG study. In JGDG Study, 3 cases
of grade 3 gastrointestinal haemorrhages and one case,0 e 3 hepatic haemorrhage were recorded;
however all these events were considered not related to olaﬂab.

O

Serious adverse event/deaths/other significar@ents

Serious adverse events (SAES) C)
Treatment emergent SAEs (TE-SAE) occ Q the pivotal study are summarized in the following tables:

Table 41: Summary of TE-SAE, safe{@.llation, JGDG Study (Phase 2)

VN

Control Arm: Olaratumab

A
In"esngs_monal Arm Cont_rol A__rm Monotherapy after Doxorubicin®
\ N=64 N =65 N=30

Parameter® n (%) n (%) n (%)

Patients with Any Treatment- 3 SAE 27(42.2) 25 (38.5) 9 (30.0)
Related to Any Study Dmg b 14 (21.9) 17(26.2) 2(6.7)
Related to Olaratumab 10 (15.6) NA 2(6.7)
Related to Chemo 12 (18.8) 17(26.2) 1(3.3)

ag

Only SA c@ing in =2 patients were reported below:
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Table 42: TE-SAEs occurring in = 2 Patients in Either Treatment Arm with Grade = 3 Event, safety population,
JGDG Study (Phase 2)

Control Arm: Olaratumab
Monotherapy following
Investigational Arm Control Arm Doxorubicin®
N=064 N=65 N=30
n (%) n (%) n (%)
Adverse Event Term Any Grade Grade =3 Any Grade Grade 23 Any Grade Grade 23
Patients with any SAE 27 (42.2) 27 (42.2) 25(38.5) 22 (33.8) 9 (30.0) 9 (30.0)
Febrile Neutropenia 8(12.5) 8(12.3) 8(12.3) 8(12.3) 0 6 0
Musculoskeletal Pain® 3(4.7) 3(4.7) 1(1.5) 0 2(6.7) 2(6.7)
Neutropenia® 3(4.7) 3(47) 3(4.6) 3 (4.6) 0
Abdominal Pain® 2 (3.1) 2(3.1) 1(15) 0 ’@ 0
Urinary Tract Infection 1(1.6) 1(1.6) 3 (4.6) 3(4.6) \ 1]
Thrombocyropenia® 0 0 2(3.1) 2(3.D n 0 0
Adverse Events of Special Interest™ Q\‘,
Infusion-related Reactions 2(3.1) 2(3.1) 0 \ 1(3.3) 1(33)
Cardiac .&rrhyrhmiash 1(1.6) 0 1(1.5) N1 1(3.3) 1(3.3)

N
Summary of Treatment-Emergent Serious Adverse Events Occurring in 22 Patients in Either Treatment Arl@cmde 23 Event
Safety Population (concluded)
Study JGDG (Phase 2)
Abbreviations: AESI = adverse event of special interest; IRR. = infusion-related reaction; N = number n@pmemfs; n = number of patients in category;
PT = preferred term; SAE = serious adverse event; TEAE = treatment-emergent adverse event.
Note: Refer to Table APP.2.7.4.7.5.1 and Table APP.2.7.4.7.5.2 for the full list of PTs included 1 lidated TEAE term and AESL
Note: TEAEs with grade missing are counted in “All Grades™.
Note: At each level of summarization, a patient 1s counted once according to the TEAE qgat! grade.
Note: Consolidated TEAE categories and AESIs are italicized. For the list of prefen'ed& At were reported in Study JGDG, refer to Table JIGDG.14.92,
Table IGDG.14.93, and Table APP 274753,
Patients initially randomized to the Control Arm who received olaratumab mono @ by after discontinuation of doxerubicin.
Preferred terms reported were back pain, pain in extremity, and musculoskeletaNghest pain.
Preferred terms reported were neutropenia and white blood cell coun cre;éh
Preferred terms reported were abdominal pain and abdominal pain
Preferred term reported was thrombocytopenia.
Analyses are based on the integrated safety database.
Preferred term reported for IRRs (from the core IRR analys on 48 preferred terms [prior to medical adjudication]) were hypersensitivity reaction and
IRR. For the comprehensive incidence of IRRs based o @ gdically adjudicated core and post-hoc analyses, see Table 2.7.4.37. Preferred terms reported
for cardiac arriiythmias were smus bradycardia, svu@z cardiac arrest. No serious events of cardiac dysfunction were reported.
h Occurred n <2 patients with Grade =3 event but& d 1n this table as they are considered clinically important.

Source: tsae. tsaecomn. tsaecou_mpam_withme 1. lissasofrl. lissaeofr2.

Deaths

R - =)

Deaths occurred in th\@tal study are summarized in the following Table:

O
\
D
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Table 43: summary of primary cause of death as reported by the investigator, safety population, JGDG Study

(Phase 2)
Control Arm:
Olaratumab
Monotherapy
following
Investigational Arm | Control Arm Doxorubicin™
N=064 N =65 N=30
Reasons for Death n (%) n (%) n (%)
All Deaths 39 (60.9) 51 (78.5) 23 (76.7)
Discase Progression 38(59.4) 44 (67.7) 22(73.3)
Adverse Event 0 61(9.2) 1(3.3) @
Other 1(1.6) 1(1.5) 0 . 6
Deaths on Study or within 30 Days of Last Dose 347 7(10.8) 2(6.7) &
Disease Progression 347 231 1(3.3) O
Adverse Event 0 5(7.7) 1(3.3)%
Other 0 0 0

Abbreviations: AE = adverse event: N = number of treated patients: n = number of patients in category.

7N
\ 4
Note: Deaths in Control Arm include those oceurred during both the doxorubicin treatment period and %Qr

olaratumab monotherapy phase.

a Patients initially randomized to the Control Arm who received olaratumab monotherapy after

d&ou‘riﬂunrion of

doxorubicin.

b Patients with any AE with outcome death represents a subset of the data in the Control

term: cardiac arrest) potentially associated with olaratumab infusion.

One patient in the Control Arm. who subsequently received olaratumab mouothera@%

Table 44: TEAE with an outcome of death on study or withi

the causality), safety population, JGDG Study (Phase 2)

Qdays of last dose by SOC and PT (regardless

11111,

tal AE (preferred

Q Control Arm:
\ Olaratumab
Monotherapy
In Q)‘ional Control following
Ql‘m Arm Doxorubicin®
System Organ Class 6 N =64 N=65 N=30
Preferred Term P\ n (%) n (%) n (%)
Deaths due to Adverse Event K\) 0 5(7.7) 1(3.3)
Cardiac Disorders
Cardiac Arrest 0 1(1.5) 1(3.3)
Infection and Infestations \
Sepsis @0 0 1(1.5) 0
Septic shock . 0 1(1.3) 0
Respiratory, Thoracic, an iastinal Disorders
Pneumonia aspiratign 0 1(1.5) 0
Respiratory failurSy, N 0 1(1.5) 0

Abbreviations: N

Ber of treated patients: n = number of patients in category.

Note: Deaghs @ ol Arm inelude those oceurred during both the doxorubicin treatment period and subsequent
olaratur otherapy phase.

itfhlly randomized to the Control Arm who received olaratumab monotherapy after discontinuation of

A total of 10 deaths occurred during study therapy or within 30 days after the last dose of study therapy, 3 in
the Investigational Arm and 7 in the Control Arm. In the Investigational Arm, all the 3 deaths reported were
related to disease progression. In the Control Arm, among the 7 deaths reported, 2 were considered due to
disease progression. The other 5 deaths were considered related to AEs, including 2 doxorubicin-related

(sepsis and septic shock). Cardiac arrest occurred in a patient in the Control Arm who crossover to
Olaratumab.
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In the phase 1b portion of JGDG, there was one death due to AE, which was considered not related to any
study drug by investigator. The Applicant agrees with the investigator’s opinion that the cause of death was
not known.

In the additional phase 2 randomized studies in other solid tumours (JGDA, JGDB, and JGDD), the following
deaths possibly related to olaratumab were reported: in the Investigational Arm of JGDA study, one patient
(1.6%) died due to AE (intracranial haemorrhage, ICH) >30 days after last dose of study therapy and was
assessed as possibly related to olaratumab. The AE of ICH was confounded by recent history of head trauma,
and the Applicant’s assessment of relationship of the event with olaratumab is indetermina
Investigational arm of JGDB study, one patient died on CciD8 (8
carboplatin/paclitaxel/olaratumab), cause of death were related to underlying NSCLC, septic secondary
to pneumonia and febrile neutropenia. The AE of febrile neutropenia and sepsis were C(KN;I ed related to
carboplatin, paclitaxel and olaratumab. In JGDD study, one patient in the contr©1
olaratumab monotherapy after progression, died due to cardiac arrest seven S e
olaratumab. The Applicant agrees with the investigator for the cause of death, ¢ m
disease progression and concomitant overall deterioration, but also @Q\

who received
r the last dose of
rest, being related to
zes a possible role of
pyelonephritis and bronchopneumonia.

In the supportive studies with olaratumab monotherapy, no deaths rel o olaratumab were reported.

Laboratory findings Q h

Laboratory shifts for decreased haemoglobin and platelet cmq;ln the pivotal study are presented below:

Table 45: laboratory toxicity (low haemoglobin) shij Qn baseline to worst grade on-study based on CTC
grade, Study JGDG, phase 2 safety population X'

Investigational Arm U Control Arm
N=64 0 N=65
Baseline Worst Postbaseline CTC Gra, Waorst Posthaseline CTC Grade
Grade n Gr Grl Grl Grl T 4 Missing n Gr i Grl Grl Gr3 Gr 4 Missing
Gro 36(563) [ 2(3.1) [ 19(29.7) | 14(21.9) | _ @O 0 1(1.6) 33(50.8) | 3(4.6) | 16(24.6) | 12(18.5) 0 1] 2(3.1)
Grl 24(37.5) 0 7(109) | 13(203 (—4M 0 0 26 (40.0) 0 8(123) [15@3.1) | 2(3.1) 1] 1(1.5)
Grl 4(6.3) 0 0 23 Xll) 0 0 6(9.2) 0 0 3 (4.6) 3 (4.6) 1] 0
Gr3 0 0 0 @ 0 1] 0 0 0 0 0 0 0 1] 0
Gr4 0 0 0 \ 1] 0 0 0 0 0 0 0 1] 0
Missing 0 0 0 b 0 0 0 0 0 0 0 0 0 0
Total 64 2(3.1) | 26 (40 (45.3) 6(9.4) 0 1(1.6) 65 3(4.6) | 24(36.9) | 30(46.2) 5(7.7) 0 3(4.6)
Abbreviations: CTC = Common Te logy Criteria; Gr = grade; N = number of treated patients; n = number of patients in category.
Data cut-off date: 16 Ma}'iOlS
Table 46: labor, toxicity (low platelet) shift from baseline to worst grade on-study based on CTC grade,
Study JGDG, 2 safety population
Investigational Arm Control Arm
N=¢64 N=65
Baseline Worst Postbaseline CTC Grade Worst Postbaseline CTC Grade
Grade il Gr Grl Grl Gr3 Gr 4 Missing n Gr Grl Grl Gr 3 Gr4 | Missing
Gro 60(93.8) | 21(32.8) | 28(43.8) 6 (9.4) 347 1(.6) 1(1.6) | 63(96.9) | 34(52.3) | 17(26.2) | 3(4.6) | 4(62) | 2(3.1) | 3 (4.6)
Grl 4(6.3) 0 2G.0) 2.0 0 0 0 2G.0) 0 1(1.5) 0 0 1(1.5) 0
Grl 0 0 0 0 0 0 0 0 0 0 0 0 1] 0
Gr3 0 0 0 0 0 0 0 0 0 0 0 0 1] 0
Grd 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Missing 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total [ 21328) | 30469 | 825 | 34m [ 106 | 1006 65 34523) 18077 | 346 | 2462 |3e6) | 3146

Abbreviations: CTC = Comumon Terminology Criteria; Gr = grade; N = number of treated patients; n = number of patients in category.
Data cut-off date: 16 May 2015.
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Immunological events

Of the 109 patients exposed to olaratumab, 85 patients were considered evaluable for the presence/absence
of ADA. Treatment-emergent ADA were identified in 5 (5.9%) of the 85 evaluable patients, with titers
ranging from 1:40 to 1:80. All 5 treatment-emergent ADA-positive subjects also had detectable neutralizing
antibodies. All IRRs (n=2) associated with treatment-emergent ADA were Grade 2 and did not lead to
treatment discontinuation.

The treatment-emergent ADA data from the 8 supportive studies are consistent with the data @Study

JGDG. @

*
Safety in special populations \6

Additional analyses summarizing TEAEs by subgroups, including histology (LMS, non—@), age (<65, =65,
265 to <75, 275 to <85, and =85 years), sex (male, female), and race hite, Non-White), were

performed. 0

Histology (Leiomyosarcoma vs. Non-Leiomyosarcoma) @

The safety profile of olaratumab in combination with doxorubicin w &usistent across LMS and non-LMS
(other) disease histology, and with that of the overall study populati iven the small number of patients
within the other STS subtype populations, comparative safe ses within this group could not be
performed. b

e \O

Overall, the rate of AEs in terms of SOC and indivi PT for the 65-74 years and 74-84 years age groups
was similar to that of the <65 years age grou &f'note, there was only 1 patient in the Phase 2 portion of
Study JGDG age =85 years; this patient isgré’ncluded in the subgroup analyses shown in Table 33 and

Table 34. e

There was a trend for a higher rate s in both the 65-74 years and 74-84 years age groups as compared
to the <65 years age group for aematological toxicities (SOC of Blood and Lymphatic System Disorders
and individual PTs). Howev PQend was seen in both the investigational and the control arms, indicating
possible susceptibility of t!’%&rly population to the bone marrow suppressive effects of doxorubicin.

O
6\0
%)
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Table 47: Treatment-emergent adverse events by system organ class, preferred term and age group — Phase

2, safety population (study JGDG)

b All Patients Age <63 Age =65 and <78 Age>75 and <385"
System Organ Class
Preferred Term® Ola+Dox Dox Ola+Dox Dox Ola+Dox Dox Ola+Dox Dox
n (%) N=64 N=65 N=47 N=41 N=14 N=18 N=3 N=5
Gastrointestinal Disorders 56 (87.5) 54 (83.1) 43 (91.5) 34 (82.9) 11 (78.6) 15 (83.3) 2(66.7) 4 (80.0)
Nausea 47 (73.4) 34 (52.3) 37 (78.7) 24 (58.5) 8(57.1) 10 (55.6) 2{(66.7) 0
Vomiting 29 (45.3) 12 (18.5) 23 (48.9) 8 (19.5) 5(35.7) 4(22.2) 1(33.3) 0
Constipation 22 (34.4) 21 (32.3) 16 (34.0) 15 (36.6) 5(35.7) 5(27.8) 1(33.3) 1(20.0)
Diarrhoea 22 (34.4) 15(23.1) 19 (40.4) 8 (19.5) 2(14.3) 4(22.2) 1(33.3) 3 (60.0)
Stomatitis 11{17.2) 10 (15.4) 9 (19.1) 5(122) 2{14.3) 5(27.8) 0
Abdominal Pain Upper 8 (12.5) 2(.1) 6 (12.8) 12.4) 1(7.1) 1(5.6) 1(33.3)
Dry Mouth 7 (10.9) 4 (8.5) 3(7.3) 3(214) 2(11.1) 0
General Disorders & Administration Site 55(85.9) 42 (89.4) 36 (87.8) 11 (78.6) 15 (83.3) 2 (66.7)
Conditions
Fatigue 44 (68.8) 45 (69.2) 34 (72.3) 28 (68.3) 8(57.1) 14 (77.8) 2{(66.7)
Mucosal Inflammation 17 {26.6) 12 (18.5) 13 (27.7) 10 24.4) 3(214) 2(11.1) 1(333)¢
Pyrexia 15 (23.4) 12 (18.5) 13 (27.7) 4(9.8) 2(143) 5(27.8) 0
Oedema Peripheral 10(15.6) 7 (10.8) 6 (12.8) 6 (14.5) 3(21.4) 0 1333
Non-Cardiac Chest Pain 8 (12.5) 462) | 7{149 3(7.3) 1(7.1) 0 0 1
Blood and Lymphatic System Disorders 45 (70.3) 41 (63.1) 31 (66.0) 22 (53.7) 12 (85.7) 14 (77.8) 4 (80.0)
Neutropenia 29 (45.3) 15 (23.1) 20 (42.6) 8 (19.5) 7 (50.0) 5(27.8) 4 1(20.0)
Anaemia 26 (40.6) 24 (36.9) 16 (34.0) 12 (29.3) 8 (57.1) 9 (50.0) 6 3 (60.0)
Leukopenia 16 25.0) 5(7.7) 13 (27.7) 2 (4.9) 3(21.4) 2(11.1 \2 0
Thrombocytopenia 14219 12 (18.5) 6 (12.8) 7(17.1) 6(42.9) 3(16.7) (66.7) 1(20.0)
Febrile Neutropenia 8 (12.5) 2(13.8) | 5(10.6) 6 (14.6) 2(14.3) 3 1@ 1333) = o
Skin and Subcutaneous Tissue Disorders 44 (68.8) 31(47.7) 32 (68.1) 23 (56.1) 10 (714 2(66.7) 2 (40.0)
Alopecia 33(51.6) 26 (40.0)_ | 24(51.1) 18 (43.9) 7 (50.0) 2(66.7) 2400y
Respiratory, Thoracic, and Mediastinal Disorders 43 (67.2) 31(47.7) 33(702) 20 (48.8) 9 (64.3) .4) 1(33.3) 2 (40.0)
Cough 1421.9) 12 (18.5) 12 (25.5) 7{17.1) 2 (14.3)& 3(16.7) 0 1(20.0)
Oropharyngeal Pain 12{18.8) 3 (4.6) 9 (19.1) 3(7.3) 3¢ 0 0 0
Dyspnoea 11{17.2) 12(18.5) | 8(17.0) 7{17.1) 3(16.7) 1(33.3) 1200y
Musculoskeletal and Connective Tissue Disorders 42 (65.6) 17 (26.2) 30 (63.8) 13 (31.7) - 2(1L1) 2 (66.7) 2 (40.0)
Pain in Extremity 15{23.4) 1(1.5) 12 (25.5) ) 1(5.6) 0 0
Back Pain 12{18.8) 6(9.2) 7 (14.9) \ ) 0 1(33.3) 2 {40.0)
Muscle Spasms 10 (15.6) 1(1.5) 6 (12.8) 6) 0 0 [}
Arthralgia 8 (12.5) 2(3.1) 5 (10.6) N 3@14) 0 0 0
Musculoskel etal Chest Pain 8 (12.5) 2 (3.1) 7 (14.9) 1(7.1) 0 0 0
Tnvesfigations 33(3156) 25(38.5) 20 (42.6) 12 (357 6 (335 1(33.3) 3 (60.0)
Neutrophil Count Decreased 12 (18.8) 9 (13.8) 5 (10.6) 7 (50.0) 2 (11.1) 0 1 (20.0)
WBC Count Decreased 12 (18.8) 7(10.8) 4 (8.5) 7 (50.0) 3{16.7) 1(33.3) 1(20.0)
Weight Decreased 7 (10.9) 7008 | 4 3 (21.4) 1 (5.6) 0 _1(200)
Metabolism and Nutrition Disorders 33 (51.6) 29 (44.6) 23(43. 19 (46.3) 8 (87.1) 7(38.9) 2 (66.7) 3 (60.0)
Decreased Appetite 20 (31.3) 13 (20.0) 13@2.7) 9 (22.0) 5(35.7) 3 (16.7) 2 (66.7) 1(20.0)
Hypokalaemia 9(14.1) 6(9.2) 6 (12.8) 4{9.8) 2(14.3) 1(5.6) 1(33.3) 1(20.0)
Dehydration 7 (10.9) 12.8) 6 (14.6) 0 0 1(33.3) _ .o _
Nervous System Disorders 31 (48.4) 1(44.7) 18 (43.9) 8 (57.1) 7(38.9) 2 (66.7) 1(20.0)
Headache 13 (20.3) 9 (19.1) 3(7.3) 3(21.4) 2(11.1) 1(33.3) 1(20.0)
Neuropathy Peripheral 8 (12.5) 7 (14.9) 3(7.3) 1(7.1) 2(11.1) 0 _ .o
Infections and Infestations 27 (42.2) 18 (38.3) 16 (39.0) 7 (50.0) 7(38.9) 2 (66.7) 4 (80.0)
Upper Respiratory Tract Infection 5 (10.6) 24.9) 2(14.3) 1(5.6) 1(33.3) _1@00)
Psychiatric Disorders 13 27.7) 8(19.5) 4 (28.6) 3(16.7) 1(33.3) 1(20.0)
Insomnia 7 (14.9) 3(7.3) 1(7.1) 3(16.7) 0 0
Anxiety 5 (10.6) 2(4.9) 1(7.1) 0 1(33.3) _ b
Eye Disorders 3(17.0) 1i2.4) 6 (42.9) 1{5.6) 1(33.3) 1(20.0)
Dry Eve 3(6.4) 12.4) 3(21.4) 0 1(33.3) _1@00)
Vascular Disorders 17.2) 6 (12.8) 7(17.01) 5 (35.7) 4(22.2) 0 1(20.0)
Cardiac Disorders 10(15.6) 9 (13.8) 7 (14.9) 8 (19.5) 2 (14.3) 1(5.6) 1(33.3) 0
Injury, Poisoning, and Procedural Complic: 9 (14.1) 4(6.2) 6 (12.8) 4(9.8) 3214 1] 0 0
Renal and Urinary Disorders 9 (14.1) 8(12.3) 5 (10.6) 4(9.8) 2 (14.3) 3(16.7) 2 (66.7) 1(20.0)
Ear and Labyrinth Disorders . 7 (10.9) 3 (4.6) 3(6.4) 12.4) 3214 1(5.6) 1(33.3) 1(20.0)

Abbreviations: Dox = doxorubicin; N

2 Only one treated patient (ran d
b Includes only System Orgdh es
¢ Includes only Preferred

<

er OF patients in category; n = number of patients in subcategory; Ola = olaratumab; WBC = white blood cell.

Control Arm) was age >85 years; this patient is not included in the age subgroup analysis shown in this table.

which an adverse event was reported for at least 10% of patients in the Phase 2 Investigational Arm overall.
i1ch an event was reported for at least 10% of patients in the Phase 2 Investigational Arm overall.
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Table 48: Study-drug related treatment-emergent adverse events by system organ class, preferred term and

age group — Phase 2, safety population (study JGDG)

» All Patients Age <65 Age =65 and <75 Age=75 and <85°
System Organ Class
Preferred Term® Ola+Dox Dox Ola+Dox Dox Ola+Dox Dox Ola+Dox Dox
n (%) N=64 N=65 N=47 N=41 N=14 N=18 N=3 N=5§
Gastrointestinal Disor ders 49 (76.6) 47 (72.3) 39(83.00 29 (70.7) 3 (57.0) 13(72.2) 2 (66.7) 4(30.0)
Nausea 43 (67.2) 30 (462) 34(72.3) 20 (48.8) 7 (50.0) 10 (55.6) 2 (66.7) 0
Vomiting 22 (34.4) 10 (15.4) 17 (36.2) 6 (14.6) 4 (28.6) 4(22.2) 1(33.3) 0
Diarrhoea 15 (23.4) 10 (15.4) 12 (25.5) 5(122) 2(143) 3 (16.7) 1(33.3) 2 {40.0)
Constipation 10 (15.6) 11 (16.9) 7 (14.9) 8 (19.5) 3(21.4) 3 (16.7) 0 0
Stomatitis 10 (15.6) 9 (19.1) 4(9.8) 1(7.1) 5(27.8) 0
General Disorders & Administration Site 48 (75.0) 37(78.7) 28 (68.3) 9 (64.3) 13 (72.2) 2 (66.7)
Conditions
Fatigue 41 (64.1) 39 (60.0) 31 (66.0) 25 (61.0) 8 (57.1) 12 (66.7) 2 (66.7)
Mucosal Inflammation 17 (26.6) 12(185) | 13277 10 (24.4) 3(214) 2 (11.1) 1(33.3)
Blood and Lymphatic System Disorders 44 (68.8) 39 (60.0) 30(63.8) 22 (53.7) 12 (85.7) 13 (72.2) 2 (66,
Neutropenia 28 (43.8) 15 (23.1) 20 (42.6) 8 (19.5) 6 (42.9) 5(27.8) 2 (66.
Anaemia 22 (34.4) 22 (33.8) 13 27.7) 11 (26.8) 7 (50.0) 9 (50.0) 2(6 \
Leukopenia 16 (25.0) 507 13 (27.7) 2 (4.9) 3(214) 2 (11.1) 0
Thrombocytopenia 13 (20.3) 12 (18.5) 6 (12.8) 7(171) 5(35.7) 3 (16.7) @
Febrile Neutropenia 8 (12.5) 2(13.8) | 5(106) 6 (14.6) 2 (14.3) 3(16.7 y 0
Skin and Subcutaneous Tissue Disorders 40 (62.5) 28 (43.1) 29 (61.7) 20 (48.8) 9 (64.3) 6(33,3) \(66.7’) 2 (40.0)
Alopecia 30 (46.9) 26(400) | 21447  18(43.9) 7 (50.0) 6 (33. 2(66.7) _2(400)
Investigations 25 (39.1) 17 (26.2) 14 (29.8) 9 (22.0) 10(71L4) 6(3 b 1(33.3) 2 (40.0)
Neutrophil Count Decreased 12 (18.8) 9(13.8) 5 (10.6) 6 (14.6) 7 (50.0) 1.1 0 1(20.0)
WBC Count Decreased 12 (18.8) 7(108) | 4(85) 3(73) 7 (50.0) ( 1(333) 1200)
Metabolism and Nutrition Disorders 24 (37.5) 16 (24.6) 16 (34.0) 13 (31.7) 6 (42.9) @1.1) 2 (66.7) 1(20.0)
Decreased Appetite 17 (26.6) 6(9.2) | 10@213) 4(9.8) 5357, 11.1) 2667 0
Nervous System Disorders 20 (31.3) 12 (18.5) 12 (25.5) 3 (19.5) 7 (504 3 (16.7) 1(33.3) 1(20.0)
Respiratory, Thoracic, and Mediastinal Disorders 20 (3L.3) 12 (18.5) 16 (34.0) 7 (17.1) ) 4(22.2) 0 1¢20.0)
Infections and Infestations 12 (18.8) 14 (21.5) 9 (19.1) 7 (17.1) % 4(22.2) 1(33.3) 3 (60.0)
Musculoskeletal and Connective Tissue Disorders 11(17.2) 6(9.2) 8 (17.0) 6 (14.6) 0 (1] L]
Eye Disorders 7 (10.9) 2 (3.0 4(8.5) 1(2.4) 4.3) 0 1(33.3) 1(20.0)
Abbreviations: Dox = doxorubicin; N = number of patients in category; n = number of patients in subcategory; Ol: ; WBC = white blood cell.
2 Only one treated patient (randomized to the Control Arm) was age =85 years; this patient is not included in the'age subgroup analysis shown in this table.

¢ Includes only Preferred Terms for which a study-drug related event was reported for at least 10%o of

b Includes only System Organ Classes for which a study drug-related adverse event was reported for ﬁ

Sex

The incidences of TEAEs of any grade were simi
females experienced higher rates of Grade >3
in the Control Arm) in comparison to male

Control Arm), but the magnitude of diffeé

The most frequently reported TEA @g
Arm, in males versus females, r
(15 [57.7%)] vs. 32 [84.2
[60.5%]), and mucositis (

Grade >3 TEAEs for?q@a
Arm than in the @og? r

pain (3 [11.5%

r i@th sexes and between the 2 treatment arms. Overall,
s (32 [84.2%] in the Investigational Arm vs. 24 [72.7%]
[73.1%] in the Investigational Arm vs. 21 [65.6%] in the

as similar between both treatment arms.

O

@ s for female patients observed at higher (>5% point difference)
Arm than in the Control Arm, respectively, were fatigue (4 [10.5%] vs. 0), neutropenia (21
. 11 [33.3%]), thrombocytopenia (6 [15.8%] vs. 0), anemia (8 [21.1%] vs. 4 [12.1%]), and

abdominal pain, hyponatremia, and lymphopenia (each, 2 [5.3%] vs. 0).

Race

atients in the Phase 2 Investigational Arm overall.
e Phase 2 Investigational Arm overall.

ardless of causality, any grade) for patients in the Investigational
ively, were musculoskeletal pain (19 [73.1%] vs. 22 [57.9%]), nausea

igue (18 [69.2%] vs. 26 [68.4%]), neutropenia (15 [57.7%] vs. 23
8%] vs. 20 [52.69%0]).

tients observed at higher (>5% point difference) incidence in the Investigational
, respectively, were neutropenia (14 [53.8%] vs. 11 [34.4%]), musculoskeletal
, and lymphopenia (3 [11.5%] vs. 1 [3.1%]).

incidence

The safety population for the subgroup analysis of race consisted of 86.8% White patients and 13.2% Non-
White. Overall, the incidence of TEAEs of any grade was similar in both race groups (White and Non-White)
and in the 2 treatment arms. White patients experienced a higher incidence of Grade =3 TEAEs in
comparison to Non-White patients, but the incidence of SAEs was similar between both groups.
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Safety related to drug-drug interactions and other interactions

Apart from Study JGDI that was conducted to assess the potential for DDI between olaratumab and
doxorubicin in STS, no additional studies were conducted (see clinical pharmacology).

Discontinuation due to adverse events

Summary tables of AE leading to dose modification are presented below:

Table 49: Olaratumab dose modifications (Safety population, JGDG phase 2) t
Control Arm: Olaratumab
Monotherapy after @
Investigational Arm | Doxorubicin Treatment” ¢ 6
N=64 N=30 K\
n (%) n (%)
Patients with Dose Delay 37(57.8) 8(26.7) O
Patients with Dose Reduced 16 (25.0) 1(3.3) Q
Patients with Dose Held 20(31.3) 2(6.7) \
Patients with Infusion Interrupted 8(12.5) 4(13.3) 0
Abbreviations: N = number of treated patients; n = number of patients in category. @
Note: Dose delays and dose reductions could have occurred in the same patient.
a Patients initially randomized to the Control Arm who received olaratumab monothera | discontinuation of

doxorubicin.
The majority of Olaratumab dose modifications (including dose @ose reduction, dose held and infusion

rate modification) occurred as a result of AEs. The m
(o] O

modification of olaratumab (regardless of relationship t y therapy) were neutropenia (31 [48.4%0]),
thrombocytopenia (8 [12.5%]), febrile neutropenia anc@t (both 4 [6.3%]).

on (in >5% of patients) AEs leading to

Table 50: Doxorubicin dose modifications (Safet@ion, JGDG phase 2)

o~
Investi ?@l Arm Control Arm
Ny 64 N=65

Gé("/o) n (%)
Patients with Dose Delay 6(25.0) 12 (18.5)
Patients with Dose Reduced (D 16 (25.0) 10(15.4)
Patients with Dose Held K 3(12.5) 3(4.0)
Patients with Tnfusion Interrupted 0 1(1.5)
Abbreviations: N = number of rrcarcch&mls, = number of patients in category.

Note: Dose delays and dose redy u_'Ii@ d have occawrred i the same patient.

The majority of mot@ms occurred as a result of AEs (patients with AE leading to modification of
doxorubicin: 23 pts@. %] vs. 17 pts [26.2%] in the Investigational vs the Control group respectively). The
most common Yo of patients in either arm) AEs leading to modification of doxorubicin were neutropenia
(13 [20.3%@ 9.2%] in the Investigational vs. the Control Arm) and febrile neutropenia (3 [4.7%] vs. 4
[6.2%]).

A summasy table of AEs leading to treatment discontinuation are presented below:
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Table 51: TEAE leading to discontinuation of study therapy, safety population, JGDG Study (Phase 2)

Investigational Arm | Controel Arm

N=64 N=65
n (%) m (%)
Patient: with any TEAE leading to discontinuation of:
Any study drug 8(125) 12 (18.5)
Olaratumab 5(7.8) HA
Doxorubicin 7{10.9) 12 (18.5)
TEAE: leading to any study drug dizcontinuation
Ejection fraction decreased 34T 4(6.2)
Infusion-related Reactions” 2(3.1) ]
Respiratory fatlure 1(1.6) 1({1.5) é
Cardiac failwe congestive 1(1.6) 1]
Left veninenlar dysfimetion 1(1.6) 0 @
Simms bradycardia 1(1.6) 1] . 6
Preumonia 1(1.6) 0
Mucasitis” 1(16) 0 &\
Neuirgpenia® 0 1(L.5
Thrombocytopenia® 0 2(3.1) O
Intestinal obstruction” 0 1{1.5)
Hypotension 0 1{L.5 ®
Meutropenic sepsis 0 1{l.5
Sepmis 0 1(L5
Procedural pain 0
1 0

Phantom pain
TEAE: leading to olaratumab dizcontinuation

Infusion-related Reactions” 2{3.1) HNA K
Ejection fraction decreased 1{1.6) HNA Q

Respiratory falure 1(1.6) HA
Sims bradycardia 1(1.6)
Poeumonia 1{1.6) P,
TEAE: leading to doxorubicin dizcontinuation Q
Ejection fraction decreased 3T 2)
Cardiac farthure congestive 1{1.6) ]
Infusion-related Reactions” 1{1.6) ]
Left veniricular dysfimetion 1(1& 0
Mucositis" 1 El.@ ]
Poeumonia 1.6} ]
Fespiratory fatlure 1{1.5)
Sirms bradycardia @6} ]
Thrombocytapenia® 0 0 2(3.1)
Neuwtropenia® 0 1(1.5)
Intestinal obstruction’ a} 0 1(15)
Hypotension O 0 1(1.5)
Meutropenic sepsis 0 1{1.5)
Sepmis K 0 1(1.5)
Procedural pamn 0 1({1.5)
Phantom pain N Q 0 1{1.5)
Abbreviations: M = mumber of .Eﬂ.ta;‘ll = number of patients m category; NA = not applicable
TEAE = treatment-smerg| rent.
Mote: Fefer to Table APRZ% for the full list of PTs included m each consehdated TEAE term.
Note: leidam% Mezones are talicized. For the hst of preferred terms that were reported in
Study JGDG, refe g JGDNG.14.99, Table JGDG.14.101, and Table JGDG.14.102.

Preforred term witd was hypersensitivity reaction.
Prefamed fried was mucosal inflammation.
P leported was neufropenia.
m reported was thrombocytopema.
P term reported was small infestinzl obstruction.
ource: taede, tasconde, taedeola, tascondeola, taedechem, faecondechem.

T R - PR I = ol

In the Investigational Arm, all events were considered related to any study drug, with the exception of
“respiratory failure”. In the Control Arm, the events considered unrelated to doxorubicin according to
Investigator were Ejection fraction decreased (1 out of 4 events), respiratory failure, procedural pain,
phantom pain, intestinal obstruction (leading to death). The other TEAEs leading to discontinuation listed in
the table above were considered related to study drugs according to Investigator.
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In the Crossover population (30 pts) of the Control Arm, there were 5 patients (16.7%) experiencing a total
of 10 AEs leading to modification of olaratumab (vomiting, diarrhoea, fatigue, hyperbilirubinemia,
gastroenteritis, influenza, weight decreased, tumour pain, acute renal failure, and flushing). Two patients
(6.7%) discontinued olaratumab due to AE, one for IRR G4 related to olaratumab, and one for
musculoskeletal pain Grade 3 (pain in extremity and back pain, unrelated to study drug according to
investigator).

Post marketing experience

N/A @6

&
2.6.1. Discussion on clinical safety K\
A total of 485 patients have received olaratumab in 9 Phase 1 and 2 clinical studigg” he purpose of this

with advanced STS is mainly based on safety results from the Phase 2 n of Study JGDG (main
registration study). The safety data from this study included the analysi reatment-emergent adverse

events, adverse events of special interest and notable patients (those%ith at least one of the following:

application, the safety profile of olaratumab in combination with doxorubicin f\ treatment of patients
Nﬁr,o

Discontinued study treatment due to any AE, experienced death whi any study treatment or within 30
days of last study dose, experienced suspected unexpected serious @ erse reactions, discontinued any study
treatment due to reasons other than AE or P, discontinued thesst

AESIs).

due to lost to follow-up or experienced

Study JGDG was an early/phase exploratory trial and overall exposure to the investigational treatment
could be considered relatively low. The size of the Q
use limited. During the procedure, the applic tﬁided a safety update report also provided to FDA,
including 47 patients treated across 4 studiesg}e data cut-off of 20 January 2016 and the report together
with the blinded safety data of the first ipteri fety analysis conducted by the independent Data Monitoring
Committee (iDCM) for the ongoing phas dy JGDJ at the data cut-off of 19 February 2016, including 157
patients (of whom 100 treated with@ cles). The number of patients included in these two new safety
reports was small and patients w erogeneous (i.e. indication, dosage, country) and the interpretability
of blinded data provided Wﬁ@imited. However, the supplementary data provided did not highlight any

ataset is considered small, and data on long-term

unknown safety finding.

A total of 64 patients wWe eated with the combination of doxorubicin and olaratumab and 30 patients in
the control arm r \ olaratumab monotherapy after progression with doxorubicin. Those patients,
although small 0 ers, were exposed to a significant number of cycles (median 16.5 infusions in the
doxorubicin + élumab arm and 4 as monotherapy in the control arm).

Known_to ¥eS reported for doxorubicin, observed in the combination of olaratumab and doxorubicin include
fatigue; emia, thrombocytopenia and alopecia. The added toxicity of olaratumab to doxorubicin is not
trivial, given the remarkable increase in doxorubicin dose reductions. This finding suggests that the toxicity of
the combination, although manageable, seems to be significant.

The frequency of certain AEs typically associated with doxorubicin was increased when using the combination
with olaratumab indicating that olaratumab is not devoid from toxicity. This is noted especially for nausea
(increased by a factor of 3), neutropenia (an absolute 20% higher), anaemia and thrombocytopenia (both of
them raised above the 10% bar). This fact is probably reflecting the greater exposure to doxorubicin in the
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experimental arm; however, the median duration for all of them (with the exception of diarrhoea) was no
longer in the combination than in the monotherapy group.

The higher incidence of neutropenia in the investigational arm was not associated with a higher risk for
infectious complications. However, the neutrophil count should be checked prior to olaratumab dosing on Day
1 and Day 8 of each cycle and neutrophil counts should be monitored during the treatment with olaratumab
and doxorubicin and supportive care administered such as antibiotics or G-CSF as per local guidelines (see
section 4.4 of the SmPC).

Administration of live or live-attenuated vaccines in patients immunocompromised by chem \@peutic
vé'gne should

agents including doxorubicin, may result in serious or fatal infections. Vaccination with a live
be avoided in patients receiving olaratumab in combination with doxorubicin (see section 4’\ e SmPC).

The higher incidence of painful events is also intriguing. They were diverse, in nature @ atomic location,
and frequent (around 60% vs. 20% in control arm, 7.8% vs. 1.5% for Grade 3)N\ga rodes quality of life
more than many other side effects and it is a concern in the case of a palliative ent where preserving
the quality of life is paramount. A description of Musculoskeletal Pain, with y and duration, has been
reflected in section 4.8 of the SmPC. Although the higher frequency of painf@

is not completely understood, it seems that they are limited to the first cycles of treatment.

ents in the combination arm

An analysis of all 16 patients with pain in extremity as an AE that most of them were disease-
dependant. Moreover, by analysing the narratives of these paﬂ%, st of the cases of pain in extremities

could have non-drug related explanation. However, no dr ﬁ
Pain in extremities is included in the “musculoskeletal pair&

events were reported in the Control arm.
and it is reflected in the SmPC.

The brief summary of safety data from the olaratu notherapy treatment did not show any additional
safety concerns. However, the applicant was asked\to" discuss the relationship between haemorrhagic AEs
and olaratumab observed across supportive styei taking into account the clinical relevance of such events.

The analysis of these haemorrhagic AEs re that the majority of them were considered unrelated to
study drugs and they were mainly G Q—Z. Nevertheless, plausibility of haemorrhagic events when
targeting PDGFRa in patients cannot d out, considering the current lack of biological data clarifying the
mechanism of action of olaratuma d on the data provided, an increased risk of haemorrhagic events is
observed across olaratumab st latelet counts should be checked prior to olaratumab dosing on Day 1
and Day 8 of each cycleNCoagulation parameters should be monitored in patients with conditions
predisposing to bleeding, as anticoagulant use. In a study of olaratumab in combination with liposomal
doxorubicin, there g case of fatal intracranial haemorrhage in a patient who had experienced a fall

while on treatment ections 4.4 and 4.8 of the SmPC).

The Applicant i ified 3 AEs of special interest (AESIs) for olaratumab and/or doxorubicin: infusion-related
reactions, II@ ardiac arrhythmia and cardiac dysfunction.

IRRs, ing anaphylactic reactions, were reported in clinical trials with olaratumab. The majority of these
reactions®occurred during or following the first olaratumab infusion. Symptoms of IRRs included flushing,
shortness of breath, bronchospasm, or fever/chills, and in some cases manifested as severe hypotension,
anaphylactic shock, or fatal cardiac arrest. Severe IRRs such as anaphylactic reactions can occur despite the
use of premedication. Patients should be monitored during the infusion for signs and symptoms of IRRs in a
setting with available resuscitation equipment. For management and dose adjustments in patients who
experience Grade 1 or 2 IRR during the infusion, see section 4.2. In patients who have experienced a
previous Grade 1 or 2 IRR, premedication with diphenhydramine hydrochloride (intravenously), paracetamol,
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and dexamethasone is recommended. Olaratumab should be immediately and permanently discontinued in
patients who experience Grade 3 or 4 IRR (see sections 4.2, 4.4 and 4.8 of the SmPC).

The addition of olaratumab did not seem to increase the frequency or severity of cardiac arrhythmia.
However AEs of cardiac dysfunction were slightly more frequent in the investigational arm. This finding has to
be put into the context of a higher doxorubicin exposure of these patients, compared to the control arm.

SAEs (any grade and Grade =3) were slightly more frequently reported in the investigational arm, than in the
doxorubicin or olaratumab monotherapy arms. This was also the case for pain-related eventsy such as
musculoskeletal and abdominal pain.

The rates of neutropenia and febrile neutropenia were comparable between both treavn%z!ns, which
provide reassurance. \\

It is noted that olaratumab doses were more prone to delays or reduction ®n combined with
chemotherapy than when administered as monotherapy suggesting better tolera@he monotherapy (the
main reason for dose modifications being AES). 0

A total of 10 deaths occurred during study therapy or within 30 days after t@lst dose, 5 due to AEs and 5
due to PD. One death occurred in a patient in the Control Arm wh02 sed over to olaratumab due to a

cardiac arrest associated to olaratumab IRR in the context of tensive cardiac history and prior

doxorubicin cardiotoxicity. The risk of cardiac toxicity ris h increasing cumulative doses of
anthracyclines, including doxorubicin and is higher in i i with a history of cardiomyopathy,
no data for the combination of olaratumab

mediastinal irradiation or pre-existing cardiac disease. Th&}W
and doxorubicin in anthracycline pre-treated patients, jacluding pre-treatment with doxorubicin. In order to
minimise doxorubicin-related cardiotoxicity, the appropriate cardio-protective measures (LVEF
measurement, such as ECHO or MUGA scan, ECG nitoring, and/or use of cardioprotective agents) should
be considered and planned in all patients befo Xe start and throughout the treatment. In the JGDG study,
patients in both treatment groups that rece or more cycles of doxorubicin received dexrazoxane prior
to each dose of doxorubicin from cycle ards to minimize the risk of doxorubicin-related cardiotoxicity
(see section 4.4 of the SmPC)

Laboratory findings were consis ith the general AE data. Abnormal LVEF results were numerically more
frequent in the investigational al However given the small numbers, no conclusion can be drawn. Overall,
the incidence of patients I-g\treatment—emergent ADA was low. In general, the presence of treatment-
emergent ADA does {10 %to have a large impact on the overall safety profile or the occurrence of IRRs.
However, due to t \ all number of patients studied, definitive conclusions regarding the relationship
between ADA t\ annot be established and must await the results of the phase Il confirmatory study
(See Annex ”)36

Overall, nuation due to AEs were similar in nature and frequency between both treatment arms, but
all 3 r deaths occurred in the control arm.

In study JGDG, the overall number of patients over the age of 65 was limited, and more particularly the very
elderly patients (=75). There was a higher incidence of Grade >3 adverse reactions, adverse reactions
leading to discontinuation and a higher rate of haematological toxicity in the elderly population compared to
the overall study population. The rates of discontinuation were comparable between treatment arms across
all age groups (see sections 4.2 and 4.8 of the SmPC).
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Patients with liver/renal impairment were not implicitly excluded from the registration study. However, a
priori the impact of renal impairment on the safety of olaratumab is not expected to be significant. Only one
patient with mild liver impairment was enrolled in the study, which does not allow reaching any conclusions
on the safety in patients with hepatic impairment. However as doxorubicin is rapidly metabolised and
predominantly eliminated by the biliary system, the toxicity of doxorubicin is enhanced in patients with
hepatic impairment (see section 4.4 of the SmPC).

The safety profile in the LMS and non-LMS histological subtypes seems to be comparable. However, the small

number of patients within the other STS subtype populations precludes any conclusion in t atient
population. The applicant will conduct a post authorisation observational safety study to evalu safety
and effectiveness of olaratumab in combination with doxorubicin in patients with advangce , including

rare subtypes (see RMP). K\

In the investigational arm, females experienced Grade =3 TEAEs more frequentl Qales (32 [84.2%]
vs. 19 [73.1%], respectively). This difference was also observed in the contr@ (24 [72.7%] vs. 21
[65.6%] in the control arm, respectively). There were also differences in @ of the most frequently
reported TEAEs, with the largest differences observed for musculoskeletal in" (19 [73.1%] males vs. 22
[67.9%] females) and nausea (15 [57.7%] males vs. 32 [84.2%] femalés). There was no clear explanation
for these differences, partly due to the small sample size of the pivotaégy

Considering that the majority of patients included in the registrati %ﬁy were White (>80%), it is difficult
to reach a conclusion on the safety profile of other race/ethni ups with the evidence available at this

time. \

There is no experience with olaratumab overdose in hu@ clinical trials. Olaratumab has been administered
r

up to 20 mg/kg on days 1 and 8 of a 21 day cycle h eaching a maximum tolerated dose. In case of

overdose, supportive therapy should be used. Thére is’"no known antidote to Olaratumab overdose (see
section 4.9 of the SmPC).

Olaratumab may have minor influence o@yility to drive and use machines. Due to frequent occurrence
of fatigue, patients should be advisedo caution when driving or operating machinery (see section 4.7 of

the SmPC). K

Olaratumab contains 146 mg so per each 50 mL vial which should be taken into consideration by
patients on a controlled sogh diet.

From the safety datab the adverse reactions reported in clinical trials have been included in the

Summary of Produt@racteristics.

Additional data needed in the context of a conditional MA

Study was an early/phase exploratory trial and the overall exposure to the investigational treatment
could be considered relatively low. The size of the safety dataset is considered small only allowing
identification of the most frequent adverse events, and data on long-term use limited. The Applicant will
provide safety data from an ongoing confirmatory phase Il trial which will address this issue.

Pain of different location and nature was the most remarkable finding in the safety evaluation of olaratumab.
Pain is a relevant AE due to its potential impact on quality of life and the confirmatory phase 3 study is
expected to refine data regarding the pain phenomena, its incidence, clinical course and optimal
management.
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2.6.2. Conclusions on the clinical safety
The safety of olaratumab plus doxorubicin as treatment of advanced STS patients and the added toxicity to
the current standard treatment with doxorubicin seem to be manageable.

The CHMP considers the following measures necessary to address the missing safety data in the context of a
conditional MA:

In order to further confirm the efficacy and safety of olaratumab in the treatment of patients with advanced
soft tissue sarcoma, the MAH should submit the clinical study report of the phase 11l study JGDJ coéjing
doxorubicin plus olaratumab versus doxorubicin in patients with advanced or metastatic STS (in@ng
exploratory biomarker data) by 31 January 2020.

In addition, the MAH will submit the second interim safety analysis of the phase 111 stmb&).] by 31

December 2016 @
The CHMP considers the following measures necessary to address issues related

The MAH should conduct and submit a post authorisation observational stud@evaluate the safety and
effectiveness of olaratumab in combination with doxorubicin in patlents h advanced STS, including rare

(\Q

2.7. Risk Management Plan O

subtypes (see RMP)

The CHMP received the following PRAC Advice on the su Xd Risk Management Plan (RMP):

The PRAC considered that the RMP version 1.0 (dat anuary 2016) could be acceptable if the Applicant
implements the changes to the RMP as describe%t PRAC outcome section of the D94 PRAC Rapporteur
RMP assessment report (AR) dated 09 June 2(@)

The CHMP endorsed this advice without S.
The Applicant implemented all chan the RMP as requested by the PRAC and the CHMP, as also detailed
in the RMP section of the Joint U d PRAC / CHMP AR dated 09 September 2016.

The CHMP endorsed the RMAQr& 1.4, dated 14 September 2016, with the following content:

Safety concerns

Table 52 — Su&geof the safety concerns

Import n‘@e tified Risks ¢ Infusion related reactions

Impt&ﬁt Potential Risks e Embryo-foetal toxicity, Teratogenicity
e Off-label use
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Missing Information e Carcinogenicity, Genotoxicity

e Long-term fertility impairment

e Effect on breast feeding

e Effectiveness in rare STS subtypes

e Long term olaratumab use

e Infrequently occurring adverse events

e Use in very elderly patients (=75 years)

e Use in patients with severe renal or hepatic impairment
e Use in paediatric patients

>

N
N
>

Abbreviation: STS = soft tissue sarcoma. 6@
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Pharmacovigilance plan

Table 53 — Ongoing and planned pharmacovigilance activities / studies in the PV plan

Date for
Submission
of Interim or
Status Final Reports
(Planned, (Pla d or
Started) A

Study/Activity Type,
Title, and Category (1-
3) Objectives

Safety Concerns
Addressed

15B-MC-JGDJ
A Randomized, Double-
Blind, Placebo-Controlled,

To compare the
safety and efficacy
in patients with

Key to understanding
the benefit-risk profile of
olaratumab:

Started v\\%.]an 2020

Phase 3 Trial of advanced or e Infusion-related
Doxorubicin plus metastatic STS after reactions 0
Olaratumab versus treatment with e Long-term use of %
Doxorubicin plus Placebo doxorubicin plus olaratumab
in Patients with Advanced olaratumab versus ¢ Infrequently K
or Metastatic Soft Tissue doxorubicin plus occurring @
Sarcoma placebo e Useinv rly
patie years)
(Category 2) . U\ tients with
vere renal or
(\é)atic impairment
15B-1E-JGDI To rule out that 'IRfrequentIy occurring Started Q4 2017
Phase 1 study - olaratumab ha AEs
Pharmacokinetics of effect on th @
doxorubicin following co—adminiséd
olaratumab in patients doxor
with advanced STS
(Category 3) (SQ
Effectiveness in rare | Planned Protocol to be

Post authorization ¢ N To understand the o
\ submitted 3

observational study,
evaluate the sa
effectiveness

olaratum mbination
with icin in
patients with advanced

STS, including rare
subtypes

(Category 3)

benefit-risk profile of
olaratumab in
combination with
doxorubicine in
routine clinical
practice in patients
with advanced STS,
including rare
subtypes

STS subtypes
Long-term use of
olaratumab
Infrequently
occurring AEs

Use in very elderly
patients (=75 years)
Use in patients with
severe renal or
hepatic impairment

months after
Commission
Decision
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Risk minimisation measures

Routine Risk

Additional Risk
Minimisation

Safety Concern Minimisation Measures Measures

Important Identified Risks

e Infusion related reactions Proposed text in SmPC None t

Important Potential Risks w
M\®

e Embryo-foetal toxicity, Teratogenicity Proposed text in SmPC None N

e Off-label use

Proposed text in SmPC

Missing Information

e Carcinogenicity, Genotoxicity
e Long-term fertility impairment

e Effect on breast feeding

e Effectiveness in rare STS subtype

e Long term use of olaratumab

¢ Infrequently occurring adverse events

e Use in very elderly patients (=75 years)
e Use in patients with severe renal or

hepatic impairment
e Use in paediatric patients

Proposed text in Sm%\

Proposed text in
Proposed text i Q
Not appllcable

Not appli
Proposed t t in SmPC

Propotext in SmPC

Pr@ text in SmPC
roposed text in SmPC

posed text in SmPC

2.8. PharmacowgllanceQ

Pharmacovigilance sy,

The CHMP conswlei) at the pharmacovigilance system summary submitted by the applicant fulfils the
e 8(3) of Directive 2001/83/EC.

2.9. @&tlve Substance

requwements o

The applicant declared that olaratumab has not been previously authorised in a medicinal product in the

European Union.

The CHMP, based on the available data, considers olaratumab to be a new active substance as it is not a
constituent of a medicinal product previously authorised within the Union.
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2.10. Product information

2.10.1. 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

O

2.10.2. Labelling exemptions @

readability of the label and package leaflet of medicinal products for human use.

L g
A request to omit certain particulars from the labelling as per Art.63.3 of Directive 2001/ k as been
submitted by the applicant and has been found unacceptable by the QRD Group for thewing reasons:

The QRD Group is of the view that the current proposal is not considered sufficie stified.

It is acknowledged that including full particulars on the vial label, particularly, Q trilingual, may be
challenging. However, there is certain information that is critical for the safe effective use of this
medicinal product and it should, therefore, be included. K

Considering that the size of the container is 50ml, the QRD Group i view that more information than
the currently proposed minimum particulars can be included.

The applicant is invited to first explore alternative labelling,s quch as labelling wrap ups or concertina,
which is already used for other products. \

The following information is considered essential to e @the safe and correct use of the product and should
also be included in the vial labelling: 6

- ‘For _single use only’ C}'
- ‘Do not shake’

- Regarding the special storage conditions ast, the statement “Keep the vial in the outer carton” is
considered especially relevant for the i % iate labelling. If space allows ‘Store in a refrigerator’ or ‘Do not
freeze’ should also be considered f(@lsmn.

An exemption to the obligation de the remaining particulars (excipients, out of sight and reach of
children, special disposal, eNs, owever, considered acceptable.

The particulars to be’o s per the QRD Group decision described above will however be included in the
Annexes published wi e EPAR on EMA website, and translated in all languages but will appear in
grey-shading t(& at they will not be included on the printed materials.

2.10.3! itional monitoring

Pursuant™o Article 23(1) of Regulation No (EU) 726/2004, Lartruvo (olaratumab) is included in the additional
monitoring list as:

- It contains a new active substance which, on 1 January 2011, was not contained in any medicinal product
authorised in the EU

- It is approved under a conditional marketing authorisation [REG Art 14(7)]

Therefore the summary of product characteristics and the package leaflet includes a statement that this
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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.

3. Benefit-Risk Balance
3.1. Therapeutic Context

3.1.1. Disease or condition 6®

STS is a rare group of heterogeneous mesenchymal tumours. There are more than 50 hi élcal subtypes of

STS, associated with distinct clinical profiles, response to individual therapy and pr

The olaratumab application is for the treatment in combination with doxorubicin, : It patients with

advanced soft tissue sarcoma who are not amenable to curative treatment wi? ery or radiotherapy and

who have not been previously treated with doxorubicin.

3.1.2. Available therapies and unmet medical ne @

recurrence in aggressive histological subtypes and/or when priate margins cannot be obtained, but it
has no effect on cure rates. Front-line advanced-diseas atment of the vast majority of STS subtypes

patients still rely on doxorubicin, a 40-year old drug Q
some progress has been made in the second—linie'ﬁ, it has not translated into OS benefits in the first-

line treatment. C)

3.1.3. Main clinical studies b

Surgery is the gold-standard, and often only, curative trea@%diotherapy is often used to control local-

on historical non-controlled research. Although

The olaratumab application is ba n study JGDG, an open-label, multicenter, randomized phase 1b/2 trial
conducted in the United Sta% h enrolled patients (age =18 years) with histologically or cytologically

confirmed, advanced STS enable to treatment with surgery or radiotherapy.

In the Phase 2 portion,qpatients were randomized to receive doxorubicin plus olaratumab or doxorubicin
ive of the Phase 2 portion was to compare the PFS of patients treated with
olaratumab in c tion with doxorubicin versus patients treated with doxorubicin alone. OS was a

3.2. urable effects

In the primary analysis (using the ITT population based on investigator assessment), the study met the
protocol-defined final significance level for PFS (2-sided alpha=0.1999). The combination of olaratumab and
doxorubicin provided an improvement in median PFS of 2.5 months over doxorubicin alone (stratified HR =
0.672 [95% CIl: 0.442, 1.021]; p=0.0615), corresponding to a 32.8% reduction in the risk of progression or
death. The median PFS results were 6.6 and 4.1 months for the combination arm versus doxorubicin alone
respectively.
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Results from a blinded independent review of radiologic scans support the investigator assessment (HR 0.670
95% ClI: 0.401, 1.117). The median PFS results were 8.2 and 4.4 months for the combination arm versus
doxorubicin alone respectively.

Olaratumab in combination with doxorubicin reduced the risk of death in this population by 53.7% (HR =
0.463; 95% CI: 0.301, 0.710; p=0.0003), with a median overall survival in the Investigational arm of 26.5
months compared to 14.7 months in the Control arm. The 3- and 6-month survival rates were
(Investigational Arm vs. Control Arm) 95.2% versus 87.6% and 90.5% versus 73.3%, respectively.

Objective response rate (ORR) was higher in the combination arm (18.2%) than in the doxorubicin
(11.9%), although the difference was not statistically significant (p=0.3214).

3.3. Uncertainties and limitations about favourable effects é\

Despite the unexpected and outstanding results in OS, the longer life expecta n@mse patients treated
with the combination is not intuitively linked to an increase in the delay of tum r ogreSS|on

No difference was seen between PDGFRo positive and negative w not provide support to the
mechanism of action. Certainly, the different methods used and the ession of the receptor not only in
tumour cells but also on stroma, could explain at least partially th| pharmacodynamic effect.

Maintenance of single-agent olaratumab was allowed in the @ ntal arm, while crossover to single-
agent olaratumab was permitted in control arm upon gr ion. Although it leaves behind important
unanswered questions, allowing maintenance treatment for erimental targeted agents maximizes patient's

survival options. O

In summary, two main uncertainties about the @I effects of the experimental trial: the early nature of
clinical research supporting it and the lack of gor tion between the biological basis of the disease and the
clinical benefit derived from treatment. Th certainties should be addressed by the ongoing phase 3

confirmatory trial JGDJ.

3.4. Unfavourable effec K

The most common adverse tior’s were nausea, musculoskeletal pain, neutropenia and mucositis.

The most common esefi adverse reactions (Grade =3) observed in olaratumab-treated patients are
neutropenia (54.Z ‘%Qj\ musculoskeletal pain (7.8 %).

The most fre adverse reactions associated with permanent treatment discontinuation occurred in
3((4.7%)p of which the most frequent (= 1 %) were infusion-related reactions (3.1 %) and mucositis
(1.6 %).

The inci ce of nausea, neutropenia, anaemia and thrombocytopenia were increased in the combination arm
compared to doxorubicin. There was a high incidence of painful events affecting over half of the patients
which were diverse in nature and anatomic location.
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3.5. Uncertainties and limitations about unfavourable effects

The size of the available safety database is considered limited and only allows identification of the most
frequent adverse events. The Applicant will provide safety data from an ongoing confirmatory phase Ill trial
which will address this issue.

Pain of different location and nature was the most remarkable finding in the safety section. Pain is a relevant

The trial data gave no clear relationship between the duration-severity of pain and the treat th the

AE due to its potential impact on quality of life, the most relevant endpoint in the palliative treatmeE setting.

combination. The confirmatory phase 3 trial is expected to refine data regarding pain

incidence, clinical course and optimal management.

3.6. Effects Table

S
O\

ena, its

Table 54: Effects Table for Olaratumab in STS (data cut-off: 23 September 201&]; 19 June 2015 [OS])

Short

Description

Favourable Effects

Treatment Control

F 2
Uncertainties/
Strength of evidence

References

Time from Median 6.6 4 . -
randomization (months) . Stratified Log-rank p-
PFS (Inv) until value for:
progression or O - PFS: 0.0615
death. HR 0-672\ - 0S: 0.0003
Time from the Median 26.5 O 14.7 Few patients treated. See
date of o (months) ’ Q ’ Data from phase 2 study Discussion
oS randomization /Consistency in several on Clinical
to the date of HR 0.463 sensitivity analyses. Efficacy
death 0
Proportion of 0
patients Few patients treated.
ORR achieving a best % 18.2 11.9 Response rate does not
overall response correlate with OS in STS
of PR or CR
Unfavourable Effects N Q
Nausea Proportion \ AE 73.4% AE 52.3%
G 3/4 1.6% G 3/4 3.1%
o Q SAE <1% SAE <1%
. C)\ AE 68.8% AE 69.2%
Fatigue G 3/4 9.4% G 3/4 3.1%
SAE <1% SAE <1%
Musculo- @ AE 64.1% AE 24.6%
skeletahpal G 3/4 7.8% G 3/4 1.5%
SAE 4.7% SAE 1.5%
Neutropenia AE 59.4% AE 38.5%
G 3/454.7% G 3/4 33.8%
SAE 4.7% SAE 4.6%
Mucositis AE 53.1% AE 35.4%
G 3/4 3.1% G 3/4 4.6%
SAE <1% SAE <1%
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Effect Short Treatment Control Uncertainties/ References

Description Strength of evidence
AE leading to Proportion 12.5% 18.5%

discontinuatio G3/4 N/A % G3/4 N/A %
ns

Abbreviations: AE: adverse event; G: grade; HR: hazard ratio; N/A: not applicable; ORR: objective response rate; OS:
overall survival; PFS: progression free survival; SAE: serious adverse event; STS: soft tissue sarcoma

3.7. Benefit-risk assessment and discussion

3.7.1. Importance of favourable and unfavourable effects @

9
The request for conditional marketing authorisation is based on a single open-label, ra \ed phase 1b/2
trial (study JGDG) enrolling anthracycline-naive patients with advanced STS. The an of efficacy showed
a remarkable improvement in OS, meaningful enough as to request conditional a ab.

The survival was improved in patients treated with olaratumab and Kapl i€r curves showed an early
separation and a persistence of the OS benefit over time. After adjusting factors most likely to affect
prognosis, olaratumab maintained its effect on all histological subgrou lysed. If confirmed, these results
could represent a shift in the treatment paradigm of advanced ST, oducing targeted treatments in the
broad STS arena. Furthermore, the main uncertainties re the survival outcome should be
contextualized bearing in mind the different analyses aimed w the robustness of the result.

However, the use of olaratumab as add-on to doxorubicin Mases the frequency of AEs, worsening the
tolerability. Higher rates of neutropenia, nausea, anae @ mucositis, thrombocytopenia and painful events,
were observed. Nevertheless, these AEs seem mana%ble and outweighed by the significant increase in
survival. This is further supported by the propo of treatment discontinuations due to AEs (12.5% vs
18.5% combination vs monotherapy). 0

3.7.2. Balance of benefits sks

The results from the pivotal stu gw a statistically significant and clinically meaningful improvement in OS
with the olaratumab plus dox@rubiein combination compared to doxorubicin single agent (HR 0.463, 95% CI:
0.301- 0.710, p=0.0003; ian gain of 11.8 months).

<
In view of the benefi :@increased toxicity of the treatment combination seems tolerable and manageable.
. < ’

3.7.3. Adé@‘nal considerations on the benefit-risk balance

Conditi | marketing authorisation

As comprehensive data on the product are not available, a conditional marketing authorisation was requested
by the applicant in the initial submission.

The product falls within the scope of Regulation (EC) No 507/2006 concerning conditional marketing
authorisations, as it aims at the treatment of a life-threatening disease, and is designated as an orphan
medicinal product.
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Furthermore, the CHMP considers that the product fulfils the requirements for a conditional marketing
authorisation:

° The benefit-risk balance is positive, as discussed.
° It is likely that the applicant will be able to provide comprehensive data.

The applicant has initiated a confirmatory Phase 3 double blind study, Study I5B-1E-JGDJ (JGDJ), in patients
with advanced STS; the first patient first visit occurred in September 2015. The primary objective of Study
JGDJ is to compare doxorubicin plus olaratumab versus doxorubicin plus placebo with respect to O

populations: (1) Patients with advanced or metastatic STS that is not amenable to treatment wi

radiotherapy with curative intent; and (2) Patients with advanced or metastatic leiomyosargo S) that is
not amenable to treatment with surgery or radiotherapy with curative intent. K\
As of 20 July 2016, the number of patients randomised to the Phase 3 Study JGDJ Wre-planned

enrolment: 460), with all sites closed to screening except in Japan and Taiwan to x cal regulatory
requirements. A single interim efficacy analysis is planned after 194 events for @ e been observed in the
ITT population. Results will only be provided to the Independent Data Monitofi ommittee (iDMC), while
the applicant remains blinded to the data. In addition, the iDMC will perfi ufiblinded safety reviews every 6
months following the first iDMC safety review meeting, with additional iews performed per iDMC request.
Therefore, granting a conditional MA should not jeopardize the recr% t and it is likely that the applicant
will be able to provide results from the phase 3 study. Q

° Unmet medical needs will be addressed, as the survi fit observed in the pivotal study is
considered relevant in the treatment of advanced=STS!

° The benefits to public health of the immediate dvailability outweigh the risks inherent in the fact that
additional data are still required as the sOfvival advantage observed with olaratumab in the context of
the pivotal study is considered importa@w ugh not to further delay the availability of this medicine

to patients. E 0

3.8. Conclusions K

The overall B/R of Lartruvo w)ge.

4. Recommé@tions
.\0

Similarity vy thorised orphan medicinal products

The C consensus, is of the opinion that Lartruvo is not similar to Yondelis within the meaning of
Article 3'8f Commission Regulation (EC) No. 847/200.

Outcome

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by consensus that the
risk-benefit balance of Lartruvo is favourable in the following indication:

Lartruvo is indicated in combination with doxorubicin for the treatment of adult patients with advanced soft
tissue sarcoma who are not amenable to curative treatment with surgery or radiotherapy and who have not
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been previously treated with doxorubicin (see section 5.1).

The CHMP therefore recommends the granting of the conditional marketing authorisation subject to the
following conditions:

Other conditions or restrictions regarding supply and use

Medicinal product subject to restricted medical prescription (see Annex I: Summary of Product

Characteristics, section 4.2) t

Conditions and requirements of the marketing authorisation @
0\6

Periodic Safety Update Reports O

The requirements for submission of periodic safety update reports for this medici duct are set out in

the list of Union reference dates (EURD list) provided for under Article 107c(7) irective 2001/83/EC and

any subsequent updates published on the European medicines web-portal. @

The marketing authorisation holder shall submit the first periodic safetg&ate report for this product within
6 months following authorisation. q
Conditions or restrictions with regard to the safe and ef i se of the medicinal product

Risk Management Plan (RMP) O

The MAH shall perform the required pharmacoviﬁ%ctivities and interventions detailed in the agreed
RMP presented in Module 1.8.2 of the marketigg

RMP. 60

An updated RMP should be submitted'Q

orisation and any agreed subsequent updates of the

® At the request of the Eu an Medicines Agency;

® \Whenever the risk nageément system is modified, especially as the result of new information
lead to a significant change to the benefit/risk profile or as the result of an

being received th@
important (ph@e ovigilance or risk minimisation) milestone being reached.

C)
Additional ris@qlmisation measures

Specific Obligation to complete post-authorisation measures for the conditional marketing
authorisation

This being a conditional marketing authorisation and pursuant to Article 14(7) of Regulation (EC) No
726/2004, the MAH shall complete, within the stated timeframe, the following measures:

Description Due date

In order to further confirm the efficacy and safety of olaratumab in the treatment
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Description Due date

of patients with advanced soft tissue sarcoma, the MAH should submit the clinical
study report of the phase 11l study JGDJ comparing doxorubicin plus olaratumab
versus doxorubicin in patients with advanced or metastatic STS (including
exploratory biomarker data). 31 January 2020
In addition, the MAH will submit the second interim safety analysis of the phase 111

31 December 2016
study JGDJ.

X«

Conditions or restrictions with regard to the safe and effective use of the medicinal pr@go be
implemented by the Member States 6
*

Not applicable.

These conditions fully reflect the advice received from the PRAC.

New Active Substance Status @0
Based on the CHMP review of the available data, the CHMP considers t@aratumab is a new active

substance as it is not a constituent of a medicinal product previousl@ rised within the European Union.

Assessment report
EMA/CHMP/742133/2016 Page 115/115



	1.  Background information on the procedure
	1.1.  Submission of the dossier
	1.2.  Steps taken for the assessment of the product

	2.  Scientific discussion
	2.1.  Problem statement
	2.1.1.  Disease or condition
	2.1.2.  Epidemiology
	2.1.3.  Aetiology and pathogenesis
	2.1.4.  Clinical presentation, diagnosis and stage/prognosis
	2.1.5.  Management
	About the product
	Type of Application and aspects on development


	2.2.  Quality aspects
	2.2.1.  Introduction
	2.2.2.  Active Substance
	Manufacture, characterisation and process controls
	Specification
	Reference standard
	A two-tiered reference standard (RS) program for olaratumab has been implemented, which includes a primary reference standard (PRS) and a working (secondary) reference standard (WRS).
	The PRS batch will be used to qualify future WRS batches. The WRS batch will be used for release, stability, and characterisation testing of olaratumab active substance and finished product.
	Stability

	2.2.3.  Finished Medicinal Product
	Description of the product and Pharmaceutical Development
	Manufacture of the product and process controls
	Reference standard
	The reference standard information for the finished product is the same as described for the active substance.
	Stability of the product
	Adventitious agents

	2.2.4.  Discussion on chemical, pharmaceutical and biological aspects
	2.2.5.  Conclusions on the chemical, pharmaceutical and biological aspects
	2.2.6.  Recommendations for future quality development

	2.3.  Non-clinical aspects
	2.3.1.  Introduction
	2.3.2.  Pharmacology
	Primary pharmacodynamic studies
	Secondary pharmacodynamic studies
	Safety pharmacology programme
	Pharmacodynamic drug interactions

	2.3.3.  Pharmacokinetics
	2.3.4.  Toxicology
	Single dose toxicity
	Repeat dose toxicity
	Genotoxicity
	Carcinogenicity
	Reproduction Toxicity
	Toxicokinetic data
	Local Tolerance
	Other toxicity studies

	2.3.5.  Ecotoxicity/environmental risk assessment
	2.3.6.  Discussion on non-clinical aspects
	2.3.7.  Conclusion on the non-clinical aspects

	2.4.  Clinical aspects
	2.4.1.  Introduction
	GCP

	2.4.2.  Pharmacokinetics
	Absorption
	Distribution
	Elimination
	Dose proportionality and time dependencies
	Intra- and inter-individual variability
	Pharmacokinetics in target population
	Special populations
	Pharmacokinetic interaction studies

	2.4.3.  Pharmacodynamics
	Mechanism of action
	Primary and Secondary pharmacology

	2.4.4.  Discussion on clinical pharmacology
	2.4.5.  Conclusions on clinical pharmacology

	2.5.  Clinical efficacy
	2.5.1.  Dose response study(ies)
	2.5.2.  Main study(ies)
	Methods
	Study Participants
	Treatments
	Objectives
	Outcomes/endpoints
	Sample size
	Randomisation
	Blinding (masking)
	Statistical methods

	Primary and secondary endpoints were analysed in the ITT population.
	The rate of overall response between the treatment groups was compared using the Fisher’s Exact Test. The objective response rate comparison was also adjusted by the stratification factor by means of a Cochran-Mantel-Haenszel test if there was suffici...
	Duration of response was estimated with the Kaplan-Meier method; a 90% CI was provided for the median duration of response.
	The maximum change in tumour size was presented using a waterfall plot. The log transformed maximum change was compared using Analysis of Covariance model, with log transformed baseline tumour size and randomization stratification factors as covariates.
	Results
	Participant flow
	Recruitment
	Conduct of the study
	Baseline data
	Numbers analysed
	Outcomes and estimation
	Ancillary analyses
	Summary of main study
	Analysis performed across trials (pooled analyses and meta-analysis)
	Clinical studies in special populations

	Supportive study(ies)

	2.5.3.  Discussion on clinical efficacy
	Design and conduct of clinical studies
	Efficacy data and additional analyses
	Additional efficacy data needed in the context of a conditional MA

	2.5.4.  Conclusions on the clinical efficacy

	2.6.  Clinical safety
	Patient exposure
	Adverse events
	Serious adverse event/deaths/other significant events
	Laboratory findings
	Immunological events
	Safety in special populations
	Table 48: Study-drug related treatment-emergent adverse events by system organ class, preferred term and age group – Phase 2, safety population (study JGDG)

	Safety related to drug-drug interactions and other interactions
	Discontinuation due to adverse events
	Post marketing experience
	2.6.1.  Discussion on clinical safety
	Additional safety data needed in the context of a conditional MA

	2.6.2.  Conclusions on the clinical safety

	2.7.  Risk Management Plan
	Safety concerns
	Pharmacovigilance plan
	Risk minimisation measures

	2.8.  Pharmacovigilance
	Pharmacovigilance system

	2.9.  New Active Substance
	2.10.  Product information
	2.10.1.  User consultation
	2.10.2.  Labelling exemptions
	2.10.3.  Additional monitoring


	3.  Benefit-Risk Balance
	3.1.  Therapeutic Context
	3.1.1.  Disease or condition
	3.1.2.  Available therapies and unmet medical need
	3.1.3.  Main clinical studies

	3.2.  Favourable effects
	3.3.  Uncertainties and limitations about favourable effects
	3.4.  Unfavourable effects
	3.5.  Uncertainties and limitations about unfavourable effects
	3.6.  Effects Table
	3.7.  Benefit-risk assessment and discussion
	3.7.1.  Importance of favourable and unfavourable effects
	3.7.2.  Balance of benefits and risks
	3.7.3.  Additional considerations on the benefit-risk balance
	Conditional marketing authorisation


	3.8.  Conclusions

	4.  Recommendations
	Similarity with authorised orphan medicinal products
	Outcome
	Other conditions or restrictions regarding supply and use
	Conditions and requirements of the marketing authorisation
	Periodic Safety Update Reports

	Conditions or restrictions with regard to the safe and effective use of the medicinal product
	Risk Management Plan (RMP)
	Additional risk minimisation measures

	Specific Obligation to complete post-authorisation measures for the conditional marketing authorisation
	Conditions or restrictions with regard to the safe and effective use of the medicinal product to be implemented by the Member States
	New Active Substance Status




