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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Blueprint Medicines (Netherlands) B.V. submitted on 30 April 2020 an applicatioﬁ
marketing authorisation to the European Medicines Agency (EMA) for Gavreto, through the c ised
procedure falling within the Article 3(1) and point 3 of Annex of Regulation (EC) No 726/20®he
eligibility to the centralised procedure was agreed upon by the EMA/CHMP on 25 July 20

During the procedure, the applicant has changed from Blueprint Medicines (Netherla&)\.v. to Roche

Registration GmbH. O
The applicant applied for the following indication: $

Gavreto is indicated as monotherapy for the treatment of adult patients ww rranged during
transfection (RET)-positive locally advanced or metastatic non-small ce cancer (NSCLC)

previously treated with platinum-based chemotherapy.
The legal basis for this application refers to: {

Qcation

n, complete quality data, non-
udies and/or bibliographic literature

Article 8.3 of Directive 2001/83/EC - complete and independe

The application submitted is composed of administrative in
clinical and clinical data based on applicants’ own tests
substituting/supporting certain test(s) or study(ies).\

Information on Paediatric requirem

Pursuant to Article 7 of Regulation (EC) No 19@006, the application included an EMA Decision
P/0266/2019 on the granting of a produc%ciﬁc waiver.

Information relating to orp arket exclusivity

Similarity b

Pursuant to Article 8 of Regn{@(EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant dj submit a critical report addressing the possible similarity with
authorised orphan m dicigoducts because there is no authorised orphan medicinal product for a
condition related to t:Noposed indication.

‘0

Applicant’f leqests for consideration

Conditiorﬁ‘marketing authorisation

The ap IQ requested consideration of its application for a Conditional marketing authorisation in
accor with Article 14-a of the above mentioned Regulation.

w active Substance status

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

The applicant received the following Scientific Advices on the development of treatment of RET -fusion
positive metastatic NSCLC subject to the present application:

e EMEA/H/SA/4091/2/2019/SME/I

The Scientific Advices pertained to the following Quality, Non-Clinical and Clinical aspects®

e EMEA/H/SA/4091/1/2019/SME/III @

e designation of starting materials for the drug substance Q
e specifications including stability of drug substance
e proposed analytical tests and specification strategy for the drug produ se and stability
e nonclinical safety data package &
e efficacy data set obtained from the single-arm trial 0
e patient population from the single-arm trial @
e safety database
e study design of the confirmatory trial {
1.2. Steps taken for the assessment of the ct

The Rapporteur and Co-Rapporteur appointed by the CHMQ

Rapporteur: Sinan B. Sarac Co- Rapporte\ ca Garcia-Ochoa
The application was received by the EMA 0 30 April 2020
The procedure started on &, 21 May 2020

The Rapporteur's first Assessment I&E’t was circulated to all CHMP 10 August 2020
members on

The Co-Rapporteur's first Ass ent Report was circulated to all 17 August 2020
CHMP members on

PRAC members on

The PRAC RapporteurQ Assessment Report was circulated to all 24 August 2020
o

The CHMP agre he consolidated List of Questions to be sent to 17 September 2020

the appllcané the meeting on
The appllc bmitted the responses to the CHMP consolidated List | 25 November 2020
of ngst ns on

V'

The Xrteurs circulated the Joint Assessment Report on the 08 January 2021
r es to the List of Questions to all CHMP members on
§ PRAC agreed on the PRAC Assessment Overview and Advice to 14 January 2021

\CHMP during the meeting on

The CHMP agreed on a list of outstanding issues in writing to be sent | 28 January 2021
to the applicant on

The applicant submitted the responses to the CHMP List of 23 March 2021
Outstanding Issues on
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The Rapporteurs circulated the Joint Assessment Report on the 07 April 2021
responses to the List of Outstanding Issues to all CHMP members on

The CHMP agreed on a list of outstanding issues in writing to be sent | 22 April 2021

to the applicant on X
The applicant submitted the responses to the CHMP List of 25 May 2021 U
Outstanding Issues on @

3 é?
The Rapporteurs circulated the Joint Assessment Report on the 09 June
responses to the List of Outstanding Issues to all CHMP members on

o\

The CHMP agreed on a list of outstanding issues in writing to be sent 2@!021

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

y 4

to the applicant on x"
yAugust 2021

The Rapporteurs circulated the Joint Assessment Report on the 01 September 2021
&nn

responses to the List of Outstanding Issues to all CHMP men@

>
A SAG on Gavreto has taken place on _Q 07 September 2021
The outstanding issues were addressed by the applicant rir(g an N/A
oral explanation before the CHMP during the meeti

a
The CHMP, in the light of the overall data submittedsand the scientific | 16 September 2021
discussion within the Committee, issued a po opinion for

granting a marketing authorisation to Gav

2. Scientific discussio&

2.1. Problem statement 0
2.1.1. Disease or @;ition
The applicant is seeking a &ting Authorisation for the treatment of adult patients with rearranged

during transfection (RET)- ive locally advanced or metastatic non-small cell lung cancer (NSCLC)
previously treated wiwtinum—based chemotherapy.

2.1.2. idémiology

*

With an es}i@lﬂ million deaths per year, lung cancer is the leading cause of cancer death
worldwide \ rope, about 470,000 patients developed lung cancer in 2020 and more than 380,000
people d ﬁ om lung cancer, which represents one fifth (19.6% ) of all deaths from cancer in the EU
(Glob 2020). The two main categories of lung cancer are NSCLC (approximately 85% of lung

ca s) and small cell lung cancer (SCLC) (Zappa and Mousa, 2016). NSCLC subtypes include

a ocarcinoma (most common for both men and women in Europe with up to 68% of NSCLC),
squamous cell carcinoma (25% to 30% of all lung cancer) and large cell carcinoma (5% to 10% of lung
cancer) (Szumera-Cieckiewicz et al, 2013; Zappa and Mousa, 2016).

Approximately 75% of lung adenocarcinomas harbour genetic alterations that promote the
RTK/RAS/RAF signalling pathway including drivers such as KRAS, EGFR, ALK, ROS1, BRAF, MET, NTRK,
and RET, among others (Inamura, 2017; Rosell and Karachaliou, 2016). Oncogenic RET fusions have
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been identified in 1 to 2% of NSCLC and the RET fusions are typically found in adenocarcinoma
histology, though occasionally also in squamous cell carcinoma (Lin et al, 2015; Takeuchi et a/, 2019).

2.1.3. Biologic features
RET is a receptor tyrosine kinase expressed in several neural, neuroendocrine and genitourina sue
types that normally requires ligand and co-receptor binding for activation (Mulligan, 2014). rant

activation of RET is a critical driver of tumour growth and proliferation across several §o|%mours
(Mulligan, 2014). {\
Oncogenic activation of RET can occur via two primary mechanisms (Drilon et al, Q). First,
chromosomal rearrangements can produce hybrid proteins that fuse the RET ki main with a
partner protein that often contains a dimerization domain (Romei et al, 201 % etal, 2012;
Takeuchi et al, 2012; Lipson et al, 2012). Second, point mutations can dire indirectly activate
the kinase (Donis-Keller et al, 1993; Mulligan et al, 1993; Hofstra et al, . Both mechanisms of
oncogenic activation result in constitutively active, ligand-independent @inase activity and
activation of downstream signalling pathways (Drilon et a/, 2018).

2.1.4. Clinical presentation, diagnosis an @dge/prognosis

Most patients with NSCLC present with advanced stage un@ le disease (ESMO Guidelines 2019)
and, if untreated, these patients are expected to die withi average of 9.4 months of diagnosis;
only 18% of all patients with lung cancer are alive fi@s or more after diagnosis (Campbell et al,
2018; NCCN 2020).

In addition, the disease itself is associated with stmptoms that need to be managed (e.g.,
cough, dyspnoea, weight loss, chest pain, chréRic 8bstructive pulmonary disease, bone pain,
headaches, anaemia and paraneoplastic w;)mes) (Simoff et al, 2013; Spiro et al, 2007).

RET-fusion positive NSCLC tumours ten@ack mutations in other known driver genes and are
commonly found in a younger populatiomyof non-smokers (Michels et al, 2016; Lin et al, 2015; Tsuta et
al, 2014; Lipson et al, 2012; Take i €t al, 2012; Stransky et al, 2014; Jordan et al, 2017). For
NSCLCs, including lung adenoc as, no significant difference has been reported in progression -
al (OS) between untreated patients with RET-positive and RET-

free survival (PFS) or overall
negative tumours (Wang e

2.1.5. Man\{em nt

Patients with RET @positive NSCLC typically receive the same standard-of-care treatment as
patients with NSEGLC Who do not have a driver mutation (ESMO guidelines, 2020; Belli et al, 2021).
Standard firs@systemic treatment for patients with advanced, non-resectable NSCLC lacking a
driver mut iS platinum doublet-based cytotoxic chemotherapy and/or immunotherapy with
checkpoi@ubitor. Currently recommended subsequent therapies after progression on platinum
doubl d therapy consist generally of immune checkpointinhibitor monotherapy, single agent

ch %apy, or docetaxel in combination with ramucirumab (Planchard et a/, 2018). Subsequent

py for refractory patients after these treatment options is best supportive care, or enrolmentin a

cliniéal trial.

Of note, in February 2021, Retsevmo (selpercatinib) was approved in Europe for the treatment of
cancers that display RET gene alterations: RET-fusion positive NSCLC, RET-fusion positive thyroid
cancer and RET-mutant medullary-thyroid cancer (MTC). More specifically in NSCLC, Retsevmo as
monotherapy is indicated for the treatment of adults with advanced RET fusion-positive NSCLC who
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require systemic therapy following prior treatment with immunotherapy and/or platinum-based
chemotherapy.

Aboutthe product

Pralsetinib (formerly known as BLU-667) is a tyrosine kinase inhibitor that targets oncogenic Fé
fusions (including KIF5B-RET and CCDC6-RET).

The CHMP adopted a positive opinion for use of Gavreto in the following indication: ¢ %

transfection (RET) fusion-positive advanced non-small cell lung cancer (NSCLC) n viously treated
with a RET inhibitor.

Gavreto is indicated as monotherapy for the treatment of adult patients with rear@ during

Therapy should be initiated by a physician experienced in the administrati@ﬁuticancer medicinal
products.

Patient selection for treatment of RET fusion-positive advanced NSCLC s Id be based on a validated
test method.

Posology @

The recommended dose is 400 mg pralsetinib once daily o ty stomach. Treatment should be
continued until disease progression or unacceptable toxici

If vomiting occurs after taking a dose of pralsetinib, ?\ ient should not take an additional dose but
continue with the next scheduled dose.

Missed doses Q

If a dose of pralsetinib is missed, the pati ould make up for the missed dose as soon as possible
on the same day. The regular daily dOje chedule for pralsetinib should be resumed the next day.

Dose modifications for adverse re
Interruption of treatment with or ut dose reduction may be considered to manage adverse
reactions based on severity an@ical presentation.

Patients may have their d {Qduced by 100 mg decrements to a minimum dose of 100 mg once
daily. Gavreto should be p anently discontinued in patients who are unable to tolerate 100 mg

orally once daily. \

Recommended dé difications for adverse reactions are indicated in Table 1.

.
Table 1. Rec ehded dose modifications for Gavreto for adverse reactions

Severity? Dose modification

Grade 1 or 2 Interrupt treatment with Gavreto until resolution. Resume at a
reduced dose.

section 4.4 of the SmPC) Permanently discontinue Gavreto for recurrent pneumonitis/ILD.
Grade 3 or 4 Permanently discontinue for pneumonitis/ILD.
Hypertension Grade 3 Interrupt treatment with Gavreto for Grade 3 hypertension that

persists despite optimal antihypertensive therapy. Resume at a
reduced dose when hypertension is controlled.
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Grade 4

Permanently discontinue Gavreto.

Transaminase elevations

Grade 3 or 4

Interrupt treatment with Gavreto and monitor aspartate
aminotransferase (AST) and alanine aminotransferase (ALT) once

weekly until resolution to Grade 1 or baseline.

Resume at a reduced dose. b

If transaminase elevation recurs at Grade 3 igher, permanently
.

discontinue treatment with Gavreto. \

Haemorrhagic events

Grade 3 or4

Withhold Gavreto until resolution to G@ Resume at a reduced

dose.
Discontinue Gavreto for Iife-th@or recurrent severe

haemorrhagic events. \
N

QT prolongation

Grade 3

Interrupt treatment with to for QTc intervals >500 ms until
QTc interval returns t@r <470 ms.

Resume at the sar@ if risk factors that cause QT prolongation

are identified a cted.

Resume trc@n a reduced dose if other risk factors that cause

QT prolc?Qi

are not identified.

Grade 4

Permw discontinue Gavreto if the patient has life-threatening

aﬂhmia.

Other clinically significant
adverse reactions (see section
4.8 of the SmPC)

Grade 3 or 4 @#upt treatment with Gavreto until improvement to <Grade 2.
e

&

'}

sume at a reduced dose.

Permanently discontinue for recurrent Grade 4 adverse reactions.

N

@ Adverse reactions graded by the National cer Institute Common Terminology Criteria for Adverse Events (NCI-

CTCAE) version 4.03

O

{O

R

&
N

>
<
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Type of Application and aspects on development

The applicant requested consideration of its application for a Conditional Marketing Authorisation in
accordance with Article 14-a of the above mentioned Regulation, based on the following criteria:

e The benefit-risk balance is positive. b

e It is likely that the applicant will be able to provide comprehensive data.

The applicant claims the final clinical study report for ARROW (BLU-667-1101, phase V. %‘nch will
be submitted in Q4 2022, will include longer term follow up of efficacy from 281 RET SIO -positive
NSCLC patients including data from 116 treatment-naive patients enrolled throug ober 2020 and
safety data. The applicant considers that the data to be provided in the final inical study
report will be sufficient to comprehensively assess and confirm a positive b

The ongoing Phase 3 AcceleRET Lung trial is proposed as an Annex II PAEQher than as a specific
obligation of the CMA. This is an open-label, randomized, controlled m ntre phase III study in RET
fusion-positive NSCLC patients (BLU-667-2303). This study is deS|gned ssess the efficacy of
pralsetinib as compared to Investigator’s choice platinum-based cheémotherapy regimen for patients
with metastatic NSCLC harbouring an oncogenic RET fusion and @Have not received prior systemic

therapy. Q
e Unmet medical needs will be addressed Q

The applicant claims that, given the unprecedented esponse rate (ORR) and duration of
response (DOR) of pralsetinib regardless of line of therapy in the RET fusion-positive NSCLC
population, its beneficial activity in the central ne s system (CNS), its safety profile as well as the
improvement to patient care it can provide (i.e g,once daily precision therapy that can be
administered in the home in an outpatient set@ pralsetinib will be of major therapeutic advantage
to this population, and thus will address unmet medical need.

e The benefits to public health of th iGﬁdiate availability outweigh the risks inherent in the fact
that additional data are still r ué

e
The applicant claims that, to dateBs been shown that pralsetinib has a favourable benefit-risk in
patients with RET-fusion positi@vanced NSCLC. Supportive data from the AcceleRET Lung Phase 3
trial will further confirm the efit/risk observed in the ARROW trial and will increase the safety
database and demonstratQimpact of pralsetinib on PFS, ORR, DOR and OS compared to SOC
platinum-containing aptican regimens. This will further confirm the conclusions on the benefit/risk
profile of pralsetinib X proposed population, however it is the applicant’s position that these data
are not needed in mt of an initial EU marketing authorisation and conditional marketing
authorisation at Qme is justified.

Postponing, tl-ej mission of the MAA until completion of the ARROW study would lead to a delay of
approxnmtwo years in time to approval. A delay of two years is excessive in the setting of a fatal

disease n important medical need, considering metastatic NSCLC patients in a 1L setting have a
medi of approximately 10-30 months (Keytruda SmPC, 2021; Taxotere SmPC, 2020), and
at in a 2L treatment setting have a median survival time of approximately 8-13 months (Alimta

C, 2020; Fehrenbacher et al, 2018; Herbst et al, 2016; Opdivo SmPC, 2020).

Considering the unprecedented efficacy and DOR observed in the ARROW study, as well as the
manageable safety profile, the applicant claims that immediate availability of pralsetinib outweighs the
risk inherent in the fact that additional data are still required.
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2.2, Quality aspects

2.2.1. Introduction

The finished product is presented as hard capsules containing 100 mg of pralsetinib as active t

substance.

Other ingredients are:

.
Capsule content: hypromellose, cellulose microcrystalline pregelatinised starch, sodiu &ogen
carbonate, citric acid , and magnesium stearate.

Capsule shell: brilliant blue FCF (E133), hypromellose, and titanium dioxide (%O
i

Printing ink: shellac , propylene glycol (E1520), potassium hydroxide , and t&y dioxide (E171)

The product is available in a high density polyethylene (HDPE) bottle wi iJd-resistant cap
(polypropylene) and foiled induction seal liner and desiccant sachet (sil I) as described in section
6.5 of the SmPC. {

2.2.2. Active Substance @

General information Q D

The chemical name is (cis)—N—((S)—1—(6—(4—flu0ro—1HX I-1-yl)pyridin-3-yl)ethyl)-1-methoxy-4-(4-
methyl-6-(5-methyl-1H-pyrazol-3-ylamino)pyrimidin-2-y)cyclohexanecarboxamide corresponding to
the molecular formula C27H32FN90O2. It has a relat olecular mass of 533.61 g/mol and the following

structure: ?

Figure 1 : Active substance structure

In the molecular structure, stereochemistry is indicated for the cyclohexane ring. This relates to
configurational isomerism or geometric isomerism, which occurs due to the possibility of different
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spatial positions across the ring system, in this case resulting in the cis-isomer. As the cyclohexane
ring constitutes configurational isomerism, it is endorsed that this ring system does not imply chirality
at this position. Hence, there is only one stereogenic carbon atom contained in the molecule resulting
in the S-form of pralsetinib. The enantiomer of the active substance (R-form) is controlled as specified
impurity in the active substance specification. b

The chemical structure and absolute stereochemistry of pralsetinib has been unambiguousl
established by a combination of analytical characterization techniques which include sin tal X-
ray crystallography, nuclear magnetic resonance spectroscopy (NMR), mass spectrom’ S),
Fourier transform infrared spectroscopy (FT-IR), and ultraviolet absorption spectrosc&w). Solid
state characterisation of relevant polymorphic forms A, B and C have been condu sing X-Ray
Powder Diffraction (XRPD), differential scanning calorimetry (DSC, to further terise
monohydrate), thermal gravimetric analysis (TGA ), dynamic vapour sorptio@ sis (DSV),
microscopy and scanning electron microscopy (SEM).

The active substance is a non-hygroscopic white to off-white to yellow Pralsetinib solubility in
aqueous solvents has been studied and it shows that the active substanc€’is practically insoluble in
water; the solubility of pralsetinib in aqueous buffers slightly incre 'Lwith acid pH. The solubility in
various solvents has also been studied and it shows that pralseti@ freely soluble in methanol.

A polymorphic screening has been performed to study occ f polymorphic forms and their
interconversion. The active substance exists in multiple Qrms, including the stable forms A, B and
C. A detailed discussion on polymorphic forms of the%ac substance has been provided.
Interchangeability between the forms has been thoroughty investigated. Relevant polymorphic forms
have been identified as A, B and C. The different orphic forms can be differentiated by XRPD. The
choice of pralsetinib monohydrate (Form C) ha en adequately justified. The manufacturing process
produces consistently form C. Data of 18 batcﬁncluding three registration batches, convincingly
demonstrates that form Cis obtained. Stability data demonstrates that there is no change in the
polymorphic form of the active substanc@lng storage.

Manufacture, characterisation ocess controls

The active substance is manuf@ed at one manufacturing site

The synthesis of the activ &tance is described in five steps, while comprises four actual synthetic
steps (bond breaking/for n) and a crystallisation/purification step using well-defined starting
materials with acceptable specifications.

for intermediage Products, starting materials and reagents have been presented.

Adequate in-proceis@trols are applied during the synthesis. The specifications and control methods
Criticality of E ial input and process/operating parameters have been laid down in the process

descriptiﬁ\
A risk—bcientific development approach was used to design and develop the manufacturing
proce@d control strategy for the active substance.

pproach to assigning critical process parameters (CPPs) incorporates a statistical treatment of
labdratory data from multi-variate process mapping studies conducted, evaluation of manufacturing
batch history data, and quality risk assessments. The applicant has confirmed that no design space is
claimed

The characterisation of the active substance and its impurities are in accordance with the EU guideline
on chemistry of new active substances.
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Potential and actual impurities were well discussed with regards to their origin and characterised. The
impurity discussion has satisfactorily focused on all relevant aspects, i.e. organic impurities (in starting
materials, intermediates and active substance as well as process impurities), genotoxic impurities,
residual solvents and elemental/inorganic impurities.

Control strategy for organic impurities has been extensively discussed and is ensured by adeq
specifications for starting materials, intermediates, active substance and controlled reactio ditions
Fate, carry-over and control of potential impurities (unchanged or as derivatives) from t ing
materials through intermediates to the final active substance has been satisfactorily a \ d.

The finished product is out of scope of ICH M7 (indication: advanced cancer). How a risk
assessmentin line with ICH M7 has been presented. All actual and potential in@likely to be
ta

present in the active substance have been evaluated for potential genotoxicit ing materials,

intermediates, reagents as well as potential impurities and degradation pro ere considered. No
genotoxic impurities were found. Reports for the QSAR analysis have not bgen*provided and impurities
investigated have not been classified according to ICH M7. However, a inished product is out of

scope of ICH M7, the evaluation of genotoxic impurities is considertu ient.

Control strategy for residual solvents has been extensively discuﬁ nd justified. All solvents used in
synthesis of starting materials and the active substance have E ddressed and are controlled.

Control of additional possible impurities has been introduc active substance specification and

the method description has been presented. However, validation is pending. Therefore, the

CHMP recommended to submit the method validatiox for additional possible impurities testing
_ap

as a Type IB variation (classification B.II.d.1.z) post oval . .

Screening of intentionally added elementals as w@ ICH Q3D class 1 and 2A elements has been
conducted on representative active substance“atches. Complete risk assessmentin line with ICH Q3D
have been conducted. Other inorganic impurities such as inorganic salts that are potential by -products
are removed during washing/work-up, fitaj‘ and isolation procedures.

An extensive description of the deve@ent of the active substance from the early clinical batches to
the current process performance@ ation (PPQ) batches has been provided. Process development
has been satisfactorily addresse as been confirmed that the same synthetic route overall has been
used during development ma lying that the bond-forming chemistry has remained unchanged.

EC 10/2011 as amended.

Specification @

The active sulfs\Qspeciﬁcation includes tests for description (visual), identity (HPLC), assay (HPLC),
specified ignpUrities (chiral HPLC, HPLC), residual solvents (HS-GS), elemental impurities (ICP-MS),
solid forr&Nirmation (PXRD), water content (KF), residue on ignition (gravimetric), other organic

The active substance is pQ d in a container which complies with the EC directive 2002/72/EC and

impuritie -MS, IC, GC)

I present at higher than the qualification threshold according to ICH Q3A were qualified by
gical and clinical studies and appropriate specifications have been set.

The overall control strategy of residual solvents in regulatory starting materials, intermediates and
final active substance have been provided and is considered acceptable.

Genotoxic impurities could be generated or introduced from the reagents and solvents used in the
proposed commercial manufacturing process
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The analytical methods used have been adequately described and (non-compendial methods)
appropriately validated in accordance with the ICH guidelines, except the method for two specified
impurities for which a recommendation to complete the validation has been raised (see discussion
above, REC 001). In addition, at the time of opinion, the stability indicating nature of the HPLC method
used for identification, assay and impurities had not been fully demonstrated. Therefore, the Cﬁ
recommended that the applicant to address this and conduct additional forced degradation s

under the harsher conditions . The applicant will include the results of the additional forced adation
studies as a Type IB variation (classification B.II.d.1.z) post approval [REC 002]. Satisfa
information regarding the reference standards used for testing has been presented. &\
Batch analysis data of commercial and pilot scale manufactured by Process A and s B of the
active substance are provided. The results are within the specifications and cr%nfrom batch to
batch.

Stability 0

Stability data from 3 pilot scale batches of active substance from the prop06sed manufacturer using
commercial manufacturing process stored in the intended commerdéial package for up to 12 months
under long term conditions (25°C / 60% RH) and forup to 6 mo%under accelerated conditions
(40°C / 75% RH) according to the ICH guidelines were provi packaged in the commercial
packaging material. The batch scale difference between re d%w batches and the commercial scale
batches is less than a 10-fold increase. Therefore, registratign batches are considered representative of
the commercial manufacturing process.

Data from up to 18 months and 12 months at the long-term and 6 months at the accelerated storage
condition from three supportive active substance es manufactured with intended commercial
process at the site where clinical trials were rr@swere also provided.

The packaging configuration for the suppagtive batches is comparable with the intended for marketing.

The parameters tested were descriptio, ,@ay, impurities, enantiomeric impurity, solid form
confirmation, water content and micrgbidbenumeration.

The data show minimal variation o significant trends for the active substance stored up to 12

months at 25°C/60% RH or 6 hs at 40°C/75% RH. All test parameters remained within the pre-
defined acceptance criteria t&g out the duration of testing for commercial and supportive batches.

Photostability testing follo the ICH guideline Q1B was performed on one batch. No significant
degradation was obse\qj after exposure to light stress.

Results on stress @)ns: thermal stress (105°C for 14 days), oxidative stress for 14 days at
ambient tempegrature*and protected from light), acidic stress (14 days at ambient temperature and

protected fro mt , basic stress (14 days at ambient temperature and protected from light) were
also provid&one batch. Based on the totality of the forced degradation studies, pralsetinib is

stable to e thermal, oxidative, acidic and basic stress conditions. Therefore, this active
subst es not require any special storage conditions.

stability results indicate that the active substance manufactured by the proposed supplier is
sufficiently stable.
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2.2.3. Finished Medicinal Product

Description of the product and Pharmaceutical development

The finished product is presented as light blue opaque size 0 (22 mm long x 7 mm wide) har
capsules, with "BLU-667" printed on the capsule shell body and 100 mg” printed on the caps ell

cap in white ink . @

Based on the clinical development program, a solid oral dosage form was the starting @nd the
initial objective for the pharmaceutical development of the finished product. The qua%get product
profile (QTPP) was an integral part of the development process that expanded on itial objective to
guide the selection and optimization of desirable attributes and quality targets fi finished product.
The QTPP connects the desired product attributes with specific developmen&and then links
them to the resulting qualities of the intended commercial product.

The active substance is taken forward to be made into a spray dried di Q (SDD) intermediate
prior to being formulated into the finished product (capsules). %

Potential finished product critical quality attributes (CQA) have b ﬂerived from the QTPP and/or
prior knowledge as a means to design a quality product and a macturing process which
consistently delivers the intended performance of the producl%preliminary identification of the
finished product CQAs was performed with consideration of refevant quality attributes of the finished
product components (e.g. active substance), process d ment studies, and process knowledge
based on previous experience. In addition, ICH Q8 ( and Q10 guidelines were used as

benchmarks to guide development with the aim of enabling continuous improvementin the context of
a lifecycle approach to product development and @. ess validation.

Based on these assessments, attributes were idgntified as potentially critical to the spray dried
dispersion (SDD) intermediate and capsu uality. These attributes were selected in accordance with
ICH Q6A Specifications: Test Proceduresfand Acceptance Criteria for New Drug Substances and New
Drug Products: Chemical Substancesﬁ ing consideration of analytical and manufacturing
capabilities, desired product qualit ibutes, and intended product performance with regard to safety
and efficacy. 6

Pralsetinib is a low solubility - ermeability active substance and is classified as a BCS Class 2 active
substance based on critgrig or solubility and intestinal permeability in the ICH M9 Guideline
Biopharmaceutics ClassifiQn System-based Biowaivers.

Hence solid-state pr \es of the active substance are relevant for the dosage form. Due to its low
intrinsic aqueous %ty, the active substance is formulated as an amorphous dried dispersion. The
manufacturing, ceSs involves complete dissolution of the active substance during the spray-drying
process to ob &an anhydrous amorphous form of pralsetinib as spray dried dispersion (SDD), the
finished pi cdntermediate, thereby rendering solid-state properties of the intermediate more

relevant e active substance. The specification for the finished product intermediate includes
contr lymorphic form and particle size.
h ive substance is slightly soluble to practically insoluble in aqueous media, at pH = 1.0 to 8.0,

and, it is more soluble in acidic aqueous media than in basic aqueous media. In simulated biological
fluids, pralsetinib is practically insoluble in fasted-state simulated intestinal fluid, sparingly soluble in
fasted-state simulated gastric fluid, and slightly soluble in fed-state simulated intestinal fluid.

The compatibility of the SDD intermediate with a range of commonly used pharmaceutical excipients
has been assessed. The data obtained were used to aid selection of appropriate excipients during
formulation development.

Assessmentreport
EMA/597973/2021 Page 18/139



A compatibility study was performed between the active substance and the excipients. There was no
change in the solid-state form of pralsetinib over the duration of the excipient compatibility study. All
excipients are well known pharmaceutical ingredients and their quality is compliant with Ph. Eur
standards. There are no novel excipients used in the finished product formulation. The list of excipients
is included in section 6.1 of the SmPC.

The objective of the formulation development was to develop 10 mg, 30 mg and 100 mg i te
release capsule formulations containing pralsetinib. Only the 100 mg strength is proposed f
marketing. The intended formulation (intermediate and capsule) was developed at the iqit
manufacturer for products used in clinical trials . Following the introduction of the ca le formulation
into clinical studies, a new manufacturer of the finished product intermediate and @w manufacturer
of the capsules were introduced, which are the commercial sites proposed. T ofgulation and the
unit operations in the manufacture of the intermediate and the finished product Rave not changed
during the course of development. However, process optimisation changem een conducted.
A comparability exercise on batches of the finished product intermediat e finished product,
respectively, has been conducted. Comparable quality and solid-state c%cteristics have been
demonstrated and it has been justified that changes do not impac%ality and manufacturability of
the finished product intermediate and the finished product. In a iory, stability of the amorphous form
of the active substance in the finished product intermediate a dminished product when stored in
appropriate packaging closed correctly has been demonstra e@id form conversion does not occur.
Transparency and traceability with regard to batches mentionéd in the dossier and their use in clinical
studies have been ensured. Bridging between develo formulations and final formulation is
established. The commercial formulation has been u;x manufacture finished product batches,
which have been or will be used in clinical studies aRd correspond to the formulation used for the
finished product registration batches. 6
Solid-state properties and solubility of the fini@product intermediate and influence on finished
product performance have been satisfactQrily provided. The specification for the intermediate includes
control of polymorphic form and particle &L
substance specification (crystalline acti cﬂ’o
active substance), hence solid-sta étrolled throughout manufacture.
Development of the final commer issolution method and evaluation of its discriminatory power
against capsule and process a es that could impact product performance was carried out. The
solubility of praseltinib SDD ﬁmsentative dissolution buffers was determined. The effects of

e

ontrol of polymorphic form is also included in the active
stance) and the finished product specification (amorphous

surfactants and sinkers on tinib solubility in the neutral pH range were also studied. To confirm
the suitability of the metthree capsule batches representative of the commercial process were
tested using the propo dissolution method. It was observed that very consistent profiles can be
obtained using the pr, sed dissolution parameters. Discriminatory power of the dissolution method
was studied TQng, it is concluded that the proposed commercial dissolution method is
discriminatory Wi espect to meaningful variations in the material attributes and manufacturing
process para&s. The dissolution profile utilizing the commercial dissolution method is generally
compara }b: pralsetinib capsules manufactured throughout the development program.

Th @ry packaging is high density polyethylene (HDPE) bottle with child-resistant cap

pylene) and foiled induction seal liner and desiccant sachet (silica gel). The material complies
with, Ph. Eur. and EC requirements. The choice of the container closure system has been validated by
stability data and is adequate for the intended use of the product.
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Manufacture of the product and process controls

The finished product manufacturing process comprises the manufacturing of a spray dried dispersion
(SDD) intermediate by spray drying the active substance to produce an amorphous drug dispersion,
followed by intra-granular blending with excipients, roller compaction, extragranular blending and
filling into capsule shell. The process is considered to be a standard manufacturing process. 6

The design of experiments applied to the spray drying process was focused on the para tg,which
had the potential to influence the CQAs of the SDD. For the capsule manufacturing pré Z@
comprehensive studies to enhance process understanding and evaluate the interplay hen multiple
unit operations were conducted. However, no design space is claimed for capsule @u acture.

The pralsetinib SDD intermediate and capsule formulation contain commonly d'@&xcipients and
utilize standard unit operations for the production of solid oral dosage forms; e validation data for
commercial scale is not required in the dossier. The PPQ batches were ma@:tured in accordance
with manufacturing process of the commercial finished product. The PP otocols and reports were
provided. The process verification will continue throughout the life cycle he product in accordance
with the relevant guidelines. {

The in-process controls are adequate for this type of manufactfr@rocess.

Product specification Q

The finished product release specifications include riate tests for this kind of dosage form:
appearance (visual), identity (HPLC, HPLC-UV), assay FHPLC), degradation products (HPLC), content
uniformity (Ph. Eur.), dissolution (Ph. Eur.), wate @ tent (KF), active substance physical form (PXRD),
and microbial enumeration (Ph. Eur.). Q

A justification for the omission of microbi%itmg and disintegration in the finished product release
specification has been provided.

Total aerobic microbial count (TAMC), @easts and molds count (TYMC) and absence of specified
organism (E. coli) testing of the fini roduct has been performed during development. All
registration batches placed on Ic@ility studies are tested for microbial enumeration at the initial
time point(s) and annually ther@after. In addition, low water activity levels observed in the finished
product indicate that the amg@D Of water available in the capsules is insufficient to support the growth
of a representative micro ulation, and therefore the risk of microbial contamination in this non-
sterile oral dosage pr. ducithremely low. Based on this evaluation, in accordance with ICH Q6A,
microbial enumeratio ting will not be part of the commercial release specification but will remain
on the shelf life speCi ion.

To date, no dggr dation products above the identification threshold have been observed in the finished
product durin BQ al release and stability.

Discussi ’\ mental impurities in line with ICH Q3D has been provided. Potential sources of
element urities have been outlined in an overall manner stating excipients, active substance,
water@nufacturing equipment and container closure system. A combination of component approach
an ed product approach has been used. Five finished product batches, including batches

sentative of the commercial process and sites proposed, have been screened for one intentionally
added element used in the active substance synthesis as well as for ICH Q3D class 1 and 2A elements.
Levels were well-below 30% of the permitted daily exposure limit for each element. Based on the risk
assessment and the presented batch data, it can be concluded that it is not necessary to include any
elemental impurity control in the finished product specification.
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A risk evaluation concerning the presence of nitrosamine impurities in the finished product has been
performed considering all suspected and actual root causes in line with the "Questions and answers for
marketing authorisation holders/applicants on the CHMP Opinion for the Article 5(3) of Regulation (EC)
No 726/2004 referral on nitrosamine impurities in human medicinal products” (EMA/409815/2020) and
the “Assessment report- Procedure under Article 5(3) of Regulation EC (No) 726/2004 - Nitrosﬁe
impurities in human medicinal products” (EMA/369136/2020). Based on the information proyi it is
accepted that there is no risk on the possible presence of nitrosamine impurities in the actix@
substance or the related finished product. Therefore, no additional control measures age ed
necessary.

The analytical methods used have been adequately described and appropriately ved in
accordance with the ICH guidelines.

Batch analysis results are provided for 6 commercial scale batches confirmi consistency of the
manufacturing process and its ability to manufacture to the intended product Specification.

The finished product is released on the market based on the release sp@ations, through traditional
final product release testing. {

Stability of the product C®
t

Three primary (registration) batches of the SDD inter@ and three supportive SDD batches
manufactured with used in clinical trials and registrati ctive substance batches, respectively, were
placed under long term (25°C/60% RH) conditions fo Q months and under accelerated (40°C/75%
RH) conditions for up 6 months according to the ICH guidelines. The SDD registration and supportive
batches were manufactured at the commercial si ing the commercial process and packaged in the
commercial container closure system. Q

Three primary (registration) capsules bateffes were placed under long term (25°C/60% RH) conditions
for up 18 months and accelerated (40%/75% RH) conditions for up 6 months according to the ICH
guidelines. The capsules registration es were manufactured at the commercial site using the
commercial process (Process III) ﬁkaged in commercial container closure system. The capsules
registration batches were manufacbd with active substance sourced from pralsetinib used in the sites
during the clinical developm rogram. Three supporting capsule batches manufactured at the
commercial manufacturing e using the commercial process and produced with active substance
registration batches (prod@ at the commercial active substance manufacturing site) were placed on
long term (25°C/60%,RH) cogditions for up 12 months and accelerated (40°C/75% RH) conditions for

up 6 months accordi the ICH guidelines.
The available dat orts a 24-month shelf life for the capsules, 100 mg.
.

A bracketingg aligned with ICH Q1D was used within the registration stability program in order to
assess t e’\' y profile of multiple packaging fill counts.

As su e stability data, two capsules batches manufactured with commercial Process using 6 month
ag were also placed on long term (25°C/60% RH) and accelerated (40°C/75% RH) Sites used

#hg "the clinical development program conditions. A 6 month hold time is established for the
intePmediate pralsetinib SDD in the commercial packaging configuration where the hold time begins from
the date active substance is used for SDD manufacturing. This hold time is aligned with the maximum
hold time represented in confirmatory capsule stability studies which used 6-month aged SDD. Finished
product stability data up to 12 months under long-term condition using 6-month aged SDD show little
to no change or variability on stability and supports the assignment of a SDD hold time of 6 months.

Assessmentreport
EMA/597973/2021 Page 21/139



This is further supported by the SDD long term and accelerated stability studies, with data available
through 12 months under long term storage conditions.

Samples were tested for appearance, assay, degradants, water content, solid form, dissolution, particle
size distribution and microbial limit testing. The analytical procedures used are stability indicating. No
significant trends or changes in any test attribute of the SDD and the capsules have been od in
the registration and the supporting stability batches throughout the duration of the Ior@ and
accelerated conditions.

.
A preliminary bulk stability study was performed on capsules, 100 mg development bﬁN‘uanufactured
at the intended commercial manufacturing site with the intended commercial pr The batch was
packaged in the intended bulk packaging and it was stored at ambient war Dconditions (15°C
- 25°C) and tested after 9 months and 12 months of storage. All res It%appearance, assay,

degradants, dissolution, water content and microbial evaluation were withi proposed commercial
specifications following bulk storage for up to 12 months. A confirma ulk hold stability of the
capsule, 100 mg commercial batch has been initiated. The batch w ckaged in accordance with

commercial bulk packaging . The bulk storage configuration represents th€ worst-case scenario, without
desiccant bags between the bulk packaging, as is the case for the &\mercial packaging configuration.
Therefore, the available data supports the stability of bulk 100 cdpsule for this 6 months at ambient

warehouse conditions (15°C - 25°QC).

In addition, one batch was exposed to light as defined in the Guideline on Photostability Testing of
New Drug Substances and Products. No changes were rved in appearance, active substance solid
form, assay, degradation products, or dissolution. Th Otostability data shows that the capsules are
not sensitive to light.

A force degradation study (acidic, basic, hydrﬁ;eroxide) was performed. A development open dish
stress study was also performed for SDD and c
for SDD and capsules have been observe

ules. No significant trends or changes in test attribute

Based on available stability data, the oC.‘Jed shelf-life of 24 months without special storage
conditions as stated in the SmPC (se%tion'6.3) are acceptable.

Adventitious agents O

No excipients derived frorq al or human origin have been used.
sio

2.2.4. Disc\ on chemical, pharmaceutical and biological aspects

atisfactory manner. The results of tests carried out indicate consistency and

been presenteﬁix
uniformity’of mportant product quality characteristics, and these in turn lead to the conclusion that
the prod N Id have a satisfactory and uniform performance in clinical use.

Information on d&uent, manufacture and control of the active substance and finished product has
s

The a has applied QbD principles in the development of the active substance and finished
predu d their manufacturing process. However, no design spaces were claimed for the
cturing process of the active substance, nor for the finished product.

The active substance exists in multiple solid forms, including the stable forms A, B and C. The different
polymorphic forms can be differentiated by XRPD. The choice of pralsetinib monohydrate (Form C) has
been adequately justified. The manufacturing process produce consistently form C. Stability data
demonstrates that there is no change in the polymorphic form of the active substance during storage.
The manufacturing process of the finished product involves complete dissolution of the active
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substance during the spray-drying process to obtain an anhydrous amorphous form of the active
substance as spray dried dispersion (SDD).At the time of the CHMP opinion, there are two minor
unresolved quality issues having no impact on the Benefit/Risk ratio of the product, which pertain to
the submission of the analytical method validation report for specified impurities and the stability-
indicating nature of the HPLC method used for identification, assay and impurities . These hav@en
raised as recommendations. In addition, further forced degradation studies under the harsh
conditions should be conducted and be presented as part of the relevant variation post ap

2.2.5. Conclusions on the chemical, pharmaceutical and b ical
aspects
The quality of this product is considered to be acceptable when used in accor |th the conditions

defined in the SmPC. Physicochemical and biological aspects relevant to the 'f m clinical
performance of the product have been investigated and are controlled in @ satisfactory way.

T

2.2.6. Recommendations for future quality, elopment

In the context of the obligation of the MAHSs to take due acco@technical and scientific progress,
the CHMP recommends the following points for investigati

- to submit the method validation report of specified im ies as a Type IB variation (classification

B.II.d.1.z) post-approval. \

- stability-indicating nature of the HPLC method L@for identification, assay and impurities should be
demonstrated, additional forced degradation s@ under the harsher conditions should be conducted.
The applicant will include the results of the additienal forced degradation studies as a Type IB variation

(classification B.II.d.1.z) post approval. &

Non-clinical aspects

2.2.7. Introductiobb

Gavreto contains pralsetinib &o known as BLU-667, BLU123244, or X581238), an inhibitor of RET
kinase and oncogenic RET ants. The non-clinical efficacy and safety of pralsetinib were
characterized throug batt y of pharmacology (potency, selectivity, anti-tumour activity, safety),
pharmacokinetics (P sorption, distribution, metabolism, excretion, drug interactions and
toxicokinetics (T K toxicology studies (single dose toxicity, repeat-dose toxicity, genotoxicity,
phototoxicity, & t erance, impurities, immunotoxicity, ecotoxicity and reproduction toxicity).

2.2.8. ’\(ﬂharmacology

Pri harmacodynamic studies

Binding and inhibition of RET was investigated in vitro in purified enzymes assays including wild-type
RET, oncogenic RET mutants and fusion kinases, in which pralsetinib was compared to other RET
binding chemical entities (Report BPM-0015). Highly potent binding to all types of RET was confirmed
for pralsetinib whereas binding of the other multikinase inhibitors, such as cabozantinib, vandetanib,
and regorafenib, occurred with varying affinity to RET mutants and fusions Table 2).
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Table 2. Biochemical activity of cabozantinib, vandetanib, regorafenib, ponatinib, and
pralsetinib against wild-type RET, RET Mutants, and RET fusion proteins

Mean IC50 (nM)
Compound RET RET RET RET $
V804L V804M M918T
Pralsetinib 0.43 0.33 0.38 0.40 £ 045
Cabozantinib 11 45 162 8 g V34
Vandetanib 4 3597 726 7 :\‘Lﬁ 20
Regorafenib 12 53 70 25 A\v 15
Ponatinib 0.6 4 2 0.0 0.8

-
Abbreviations: CCDC6 = coiled-coil domain-containing 6; IC50 = half-maximal inhibito oncCentration; RET
= rearranged during transfection. Source: Report BPM-0015.

inhibition in a panel of over 450 kinases in vitro. Measurement of dissoci n constant (Kd)
demonstrated that pralsetinib exhibited a Kd value < 50 nM for 21 ases (Reports BLU005-03-s,
BLUOO5-04-p). It was shown that pralsetinib mainly and most po % binds to RET, however, affinity
for Janus kinase (JAK)1, JAK2, and tropomyosin receptor kina@@RKC) was shown, as Kd values

To document the selectivity of pralsetinib (at 1 (M) on RET, the applica?zgstigated binding and

within 10-fold of RET were demonstrated.

A second selectivity study, testing the ability of pralsetini %hibit the enzymatic activity across a
panel of 374 kinases, demonstrated that pralsetinib t@ M) inhibited the activity of 22 kinases
over 50% (Report BPM-0022). It was further shown thatpralsetinib is a more potent inhibitor of RET
than any other kinase tested and only two other Qes are inhibited by pralsetinib with an half-
maximal inhibitory concentration (ICso) withinQ of RET inhibitory activity, i.e., JAK1 and DDR1.

Pralsetinib was further investigated in vitro,in relévant cancer cell lines expressing RET to explore
potency. Studies were conducted in Ba/F&G, LC2/ad cells as well as human MTC TT and MZ-CRC-1
cell lines, expressing KIF5B-RET, CCD fusion, RET C634W and RET M918T mutations,
respectively. In these investigatio alsetinib potently inhibited RET autophosphorylation, RET -
dependent signalling and RET-de nt cell proliferation (Table 3) (Reports BPM-0016 and BPM-
0017). Furthermore, it was sho t proliferation of parental Ba/F3 cells not expressing a KIF5B -RET
fusion was poorly inhibited b ertinib (ICs0 = 1873.1 nM), confirming that pralsetinib is selective
for cell lines dependent on {bgenic RET.

Table 3. Effects of pralsetinib, cabozantinib, and vandetanib on proliferation of ret-driven
cell lines
- Ba/F3- Ba/F3- TT LC2/ad
MZ-CRC-1
\ IF5B- KIF5B-RET KIF5B-RET (C634W (ccbce-
(M918T RET)
. RET (V804L) 1C50 (V804M) RET) 1C50 (M) RET)
n
Compoun 1C50 (nM) (nM) 1C50 (nM) 1C50 (nM) 1C50 (nM)
Pralsetinib 16.5 15.3 4.6 15.4 4.2 3.7
n' 341.4 3022.6 5582.4 554.9 62.8 328.3
792.9 9227.6 8360.1 551.7 15.2 45.9

AbbBreviations: CCDC6 = coiled-coil domain containing 6; ICso = half-maximal inhibitory concentration; KIF5B =

kinesin family member 5B; RET = rearranged during transfection. Source: Reports BPM-0016 and BPM-0017

The activity of pralsetinib against known receptors that are associated with dose-limiting
cardiovascular toxicity in humans, i.e., KDR/VEGFR2 and FGFR2, as well as JAK2, was investigated in
relevant well-established cell lines (Report BPM-0018). The studies showed that pralsetinib inhibited
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these pathways with reduced potency compared to RET inhibition, with a 14-, 40-, and 12-fold more
potent binding to RET than KDR/VEGFR2, FGFR2, and JAK2, respectively, confirming the lower potency
for other kinases as also shown in the enzyme assays (Table 4). The toxicological effects attributed to
KDR/VEGFR, FGFR2 and JAK2 inhibition were investigated further in repeat-dose studies in rats and

monkeys (see section 2.3.4 Toxicology). b

Table 4. Cellular activity of pralsetinib on RET, KDR/VEGFR2, FGFR2, and JAK2 Q!

Assay Cell Line Phosp?w_@ 1C50 (hM)
> 4
Phospho-RET Ba/F3-KIF5B-RET .0
0

Phospho-KDR/VEGFR2 HUVEC O 7

Phospho-FGFR2 Kato 111 Q 201

Phospho-STAT5 (JAK Signalling Pathway) TF-1 58

Abbreviations: FGFR2 = fibroblast growth factor receptor 2; ICso = half-maximal irthjbi concentration; JAK =
Janus kinase; KDR = kinase insert domain receptor; RET = rearranged during t@tion; STATS = signal
transducer and activator of transcription 5; VEGFR2 = vascular endothelial ggowth factor receptor 2. Source:
Reports BPM-0016 and BPM-0018. @{

d in mice, using allografted

In vivo

The capacity of pralsetinib to inhibit tumour growth was in
tumours expressing the KIF5B-RET fusion (Figure 2) an grafted tumours expressing KIF5B-RET
and CCDC6-RET fusions as well as the RET C634W t (Figure 3 and Figure 4) (Reports BPM-
0019 and CPB-P16-5665, 1110-003, BPM-0020, CPB-P16-5645, E0400-U1608). Tumour control,
measured as tumour growth inhibition (TGI) and @ition of phosphorylation, and tumour regression,
was shown to be dose-dependentand was in s ases complete at the highest doses tested. The
dose levels tested seemed to be well tolerated% either no effects observed or only minimal non-
adverse effects observed on body weight.

== yahicls, BID -8= Vehicle, BI1D
2500 ~8= Caboszantinih, ¢ mgreg. @ 28 - = Cabozantinib, 60 mgl/kg, QD

—— BLU-EET.3 mgikg. BID - BLU.667,.3 mo/kg, BID
— i BLUEET 1@ mgug, BID 26 ~H~ BLU-667,.10mglkg, BID
- 2000 9 =g .
E n-tu-iu.wmw-n.:qu =" o= BLU-667,30 mgrKo. BID
E —— —
T BLU-BEY, 38 mgiug, & - e BLU-6G67.20 moikg, QD

E b d
E 1500 > 24
2 -
= =
= 1000 - 224 &
o B —d
. @
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Figure Z@Cy and body weight measurements for pralsetinib in the KIF5B-RET driven Ba/F3
el

allogrz
idatfons: BID = twice daily; BLU-667 = pralsetinib; RET = rearranged during transfection; QD = once daily.
rce: Report CPB-P16-5665.
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Figure 3. Efficacy and body weight measurements with pralsetinib in a KIF@* non-small cell lung
cancer patient-derived xenograft model

Abbreviations: BID = twice daily; BLU-667 = pralsetinib; PDX = patient-deriyed xénograft; QD = once daily; RET
= rearranged during transfection. Source: Report 1110-003.
@um: I, BID
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Figure 4. Efficacy with pralsetinib i Qullary thyroid cancer cell line xenograft (left) and a RET
fusion positive colorectal cancer p -derived xenograft (right)

Abbreviations: BID = twice daily; 67 = pralsetinib; CCDC6 = coiled-coil domain-containing 6; PDX = patient-
derived xenograft; QD = once d ; RET = rearranged during transfection. Source: Reports CPB-P16-5645 and

E0400-U1608. Q

The anti-tumour activity of pralsetinib on brain metastases was investigated in a Ba/F3-KIF5B-RET-luc
brain orthotopic ino \Xn model (Report CPB-P18-21802). Pralsetinib administered orally with 10
and 30 mg/kg twi @Y (BID) resulted in increased survival compared to vehicle control, which
points towardsK xtended activity of pralsetinib on intercranial tumours (Figure 5).

QY
N
Ko
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== BLU-667 3mg/kg p.o. BID*42D
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Figure 5. Survival curve for pralsetinib in the Ba/F3-KIF5B-RET-luc brain or &ﬁic inoculation model

Abbreviations: BID = twice daily; BLU-667 = pralsetinib; p.o. = per os (oral); R%rearranged during
transfection. Source: Report CPB-P18-21802.

These data were confirmed in an xenografted tumour model exp@s&g the CCDC6-RET fusion showing
a significant dose-dependentintracranial TGI with no intracra ours remaining at the end of the

study at the highest dose level (30 mg/kg BID)(Report EQ4 4)(Figure 6). Distribution studies in
rats were performed to further investigate the distribution%bound pralsetinib from plasma to brain

(see section 2.3.3 Pharmacokinetics). \
100
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Figure 6. Survival curwr pralsetinib in an intracranially inoculated colorectal cancer patient-derived

xenograft model @

Abbreviations: BIIQice daily; BLU-667 = pralsetinib; RET = rearranged during transfection. Source: Report

*
E0400-U1804. \

.

To corre \e dose levels at which tumour control was observed to achieved plasma concentrations,

a compil of PK/pharmacodynamic data based on allografted tumour models was presented

(R M-0020), showing that the mouse plasma concentration required for 90% inhibition of RET
rylation across all experiments was determined to be 769 ng/mL (human maximum plasma

congcentration at steady state (Cmax,ss) at 400 mg: 2830 ng/ml)(Figure 7).
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=769 ng/mL

=117 ng/mL

1000 10000 400000 @
BLUREET plasma concentration (ng/mL} é

% RET Inhibition

Figure 7. Pharmacokinetic/pharmacodynamic profile of pralsetinib in the Ba/F@B-RET andBa/F3-

KIF5B-RET (V804L) allograft models &
Abbreviations: RET = rearranged during transfection; BLU-667 = pralsetinib; IC = ibitory concentration
Secondary pharmacodynamic studies {

The selectivity of pralsetinib for binding to other kinases was dis@d in the previous section. The
potential of pralsetinib to interact with other targets besides s, including receptors, transporters
and enzymes was investigated in vitro and is described inb y pharmacology section.

Safety pharmacology programme \O

Potential activity of pralsetinib on the cardiovasc ystem was investigated in in vitro and in vivo
studies. A non-GLP in vitro study investigated LQct of pralsetinib on the hERG channel current in
Chinese hamster ovary cells stably transfecte% hERG complementary deoxyribonucleic acid

(cDNA) and expressing hERG channels, atytear-physiological temperature (Report CPB-25-15-010A-
0169). The ICso for the inhibitory effect @f pralsetinib on hERG potassium current was 5.18 pM (Hill
coefficient = 0.92), suggesting a low al for prolonging the QT interval. This was explored further
in repeat-dose studies in monkey %O mg/kg/day, where electrocardiogram (ECG) measurements
have been included (see section 2 oxicology).

Cardiovascular effects were f ore investigated in two separate non-GLP in vivo studies in
Sprague Dawley rats, whe {her systolic, diastolic, and mean blood pressure, with a concomitant
decrease in heart rate wa erved at a single oral dose of 25, 50, or 200 mg/kg pralsetinib (Report
WIL-124581 and WIL&G% . Furthermore, lower body temperature was observed in the 200 mg/kg
group. The no-obse -effect-level (NOEL) was 10 mg/kg pralsetinib. No clinical observations were

however associa any of the dose levels tested.
.
The inhibitorycahgt on of pralsetinib on a panel of pharmacological targets including receptors,

transportet: enzymes was investigated in a non-GLP in vitro study (Reports 100023499 and
1000239 ralsetinib was shown to have some inhibitory effect against 5-HT2A and Na+ channel
site 2, have the potential to impact CNS and cardiovascular function. However, in the follow-up
funieti study, pralsetinib inhibited the 5-HT2A and Na+ channel site 2 with ICso values

sponding to free maximum plasma concentration (Cmax) concentrations about 30-fold above free
Cmax concentrations in humans at the recommended therapeutic dose. Furthermore, the inhibitory
effects against 5-HT2A or Na+ channel site 2 were also investigated in rat or monkey studies (see
section 2.3.4 Toxicology).
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Pharmacodynamic drug interactions

No pharmacodynamic drug interactions studies have been conducted.

2.2.9.

Methods of analysis

Table 5summarizes the validation of the methods to measure pralsetinib in K2EDTA rak
plasma in support of the GLP pivotal TK studies (Reports BLU-R5992 and BLU—R5954(

Pharmacokinetics

Ky

@onkey

No formal validation was performed to support the bioanalytical methods of pralse in mouse and

dog plasma, however, standard operating procedures were followed to ensur

concentration measurem

Table 5. Summary of analytical method validation for the determi Q:'l

ents.

and monkey plasma samples from toxicokinetic studies

acy of

X

of pralsetinib in rat,

S

Rat Plasma

Monkey Plasma

Method

BTM-2134-R0

X

BTM-2135-R0O

Calibration model

O

Linear weighted 1/x?

Linear weighted 1/x?

MS/MS interface

TurbolonSpray

[TurbolonSpray

\Validated dynamic range

: ’
5.00 to 2000 ng/mliN,

5.00 to 2000 ng/mL

Precision (%CV) within-assay

6.2 ~

<

<9.4

Precision (%CV) between-assay

IA

< 5.3% (11.9% at LLOQ)

Accuracy (%bias)

4.6% (7.6%‘@)@
N\

IA

< -13.3% (-12.4% at LLOQ)

Stability

-9.3% (—&% at LLOQ)
Stable %Ieast 18 hours at ambient

tempdrature

Stable for at least 18 hours at ambient

temperature

Freeze-thaw stability

freeze/thaw cycles at -70°C
C

At least 3 freeze/thaw cycles at -70°C
and —20 C

Recovery

&2

3%

92.5%

Processed extract stability

table for at least 123 hours at ambient

temperature

Stable for at least 94 hours at ambient

temperature

Long-term sample storage s

93 days at —20°C and —70°C

117 days at —20°C and —70°C

Abbreviations: %CV= %c
spectrometry. Source:

BLU-R5954A2 QC-ITS?
N

&Q

Z

"
Q

ficient of variation; LLOQ= Lower limit of quantitation; MS/MS= tandem mass
rts BLU-R5992, BLU-R5992A2; BLU-R5992A2 LTS and SS, BLU-R5954, BLU-R5954A2,
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Absorption

The plasma PK properties of pralsetinib upon single-dose administration in non-clinical species are
summarized in Table 6.

Table 6. Cross species comparison of single intravenous dose pharmacokinetics and 6

bioavailability of pralsetinib Q’
PK Parameter Rat Dog . @*ey
CLplasma (mL/min/kg) 14.6%16 2.0+0.3 e/is.o
\Vss (L/kg) 3.3+0.4 0.5+0.1 1.7+0.2
t1/2 (h) 3.5 35+0.2 G 3.7+1.2
Oral F (%) 100 100 v 100

elimination half-life; Vss = apparent volume of distribution at steady state. Source! rts CPB-P15-10033R02,

NG
Abbreviations: CLplasma = plasma clearance; F = bioavailability; PK = pharmacokin &1/2 = apparent terminal
aimaton's Sostegh
CPB-P15-10082d01, and CPB-P15-10082K01. @

The TK of pralsetinib were investigated in rats and monkeys in GLP&mpliant 28-day and 13-week
repeated-dose toxicology studies (Reports WIL-124570, WIL-12@ 00124768, and 00124770)
(Table 7). In rats, a greater than dose proportional increase i%ﬂmsure was observed after repeat oral
dosing while the increase was approximately dose proporti onkeys, with non-linear kinetics.
T2 was consistent across species as well as a complete %availability (100%).

Accumulation occurred to some extend in rats (2.36 toN2.64 for males and 2.32 to 3.27 for females
after repeated dosing for 13 weeks) whereas accugqulation was minimal in monkeys. There were no
significant gender differences in terms of either C or area under the plasma concentration-time
curve from zero to 24 hours (AUCo-24) in the piyotal studies. Adequate exposure was achieved in
plasma via the proposed clinical route at @te ded clinical dose of 400 mg per day.

Table 7. Summary of pralsetinib to (o’wnetics in pivotal 28-day and 13-week repeat-dose
studies in rats and monkeys

Study ID Daily Dose nimal AUCq.,4 Cmax TY%
0 N nohmy ng/mL
4
@ | @ & Q ¢ | @
Sprague Dawley rats Q
22000 40600 1970 3690
WIL-12570 64300 82100 5120 6680
28 day 125000 101000 7180 9120
9 0)* 166000 223000 11100 14500
-
\ 5 9040 12800 751 1280 - -
00124770 o J
\ 10 33300 42300 2360 3580 - -
13 week
20 101000 108000 6570 8420 - 5.01
Cynomeﬁ monke
0 NA NA NA NA
-124571 5/2.5# 9890/4780 15700/6190 1530/703 2390/866
28 day 15/7.5# 56100/28400 38000/25800 7020/3190 4730/3320
40 157000/- 135000/- 10900/- 10700/-
2 4370 5030 485 478 5.84 -
00124768
5 15700 13400 1620 1120 4.19 -
13 week
10 43200 31900 2790 2850 - -
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Abbreviations: AUCO0-24 = area under the plasma concentration-time curve from zero to 24 hours; Cmax =
maximum plasma concentration; NA = not applicable. *Day 1 AUC values, as the group was terminated early due
to mortalities/morbidity, # dose reduction due to unacceptable toxicity in the high dose group, and initial mid dose

group. Note: The AUC and Cmax values presented are from the end of the study unless otherwise mentioned.
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Distribution

The in vitro protein binding of pralsetinib (10 uM) was determined in 100% plasma from mouse, rat,
dog, monkey, and human using rapid equilibrium dialysis (Report 1905093). Protein binding of
pralsetinib was similar across species and showed a high binding (>95% bound), i.e., 2.45%,&.2%
and 2.9% unbound pralsetinib in rats, monkeys and humans, respectively. The in vitro blood
partitioning of pralsetinib was studied in fresh blood from mouse, rat, dog, monkey, and hum
(Report CPB-P15-10118). Blood-to-plasma ratios for pralsetinib were similar across speci
distribution was greater in plasma compared with blood. ’\

In vivo studies were conducted to assess the distribution of pralsetinib and its met; s to blood and
tissues using oral gavage administration in rats (Report 00124834). In Sprague rats,
s a clear decrease

accumulation primarily occurred in excretory organs, i.e., liver and kidney. T
in radioactivity in all tissues over time with no retention in blood or plasma g Evans rats, high
levels of radioactivity were detected in the uveal tract and the pigmented [14C]-pralsetinib-
derived radioactivity concentrations were still present in the uveal trac@e end of the study,
indicating that pralsetinib has an affinity for pigmented tissue. The gphthdlmic findings and phototoxic
potential of pralsetinib were further investigated in repeat dose tox& studies in monkeys and rats
and two in vitro phototoxic investigations (see section 2.3.4 Tox y).

No distribution of pralsetinib to the brain was observed in th titative whole-body autoradiography
(QWBA) distribution study in Sprague Dawley rats (Reportd00124834). However, a separate
microdialysis assay in rats investigating the distribution@ﬁe brain and striatal interstitial fluid (ISF)
was conducted (Report Key 1598). The sensitivity in t icrodialysis assay is higher than for the
QWBA study (LLOQ: 2.75 ng/g vs. 781 ng/g) and s the microdialysis assay is considered to give a

r@s. Though the QWBA study showed limited
penetration in brain, the microdialysis assay showé@d a brain penetration of unbound pralsetinib
corresponding to a factor of 0.14 from pl a to brain tissue (ISF), indicating that distribution occurs
to the rat brain. %

more precise indication of the brain penetration i

Of note, the 90% of maximal inhibiti@ncentration (ICo90) of pralsetinib for RET inhibition in human
brain ISF is used as indicator for e@ in treating brain tumour metastases in the clinical trials. The
predicted total plasma concentrati rats required to achieve a corresponding ICo0 of pralsetinib for
RET inhibition in human brain 1514 ng/ml, and with mean steady state maximum and trough
plasma concentrations of pr tinib dosed at 400 mg once daily (QD) in NSCLC patients at 2830 and
1150 ng/mL, respectivel concentrations are near or above the systemic concentration predicted
to achieve brain Icgowals inib for RET inhibition.

Placental transfer a@cretion in milk has not been investigated.

Metabolism ’\Q

In vitro, ?ﬁ iNib undergoes limited to moderate metabolism in humans, rats, mice, monkeys and

dogs in somes and hepatocytes (Reports CPB-P15-10033, 150604, 150521). A total of 18
metatz( of pralsetinib derived from oxidation, defluorination, glucuronidation, and GSH conjugation
w i ified (Report BLU-R9667). Direct N-glucuronide conjugation was the major metabolic

ay of pralsetinib in in vitro incubations in human hepatocytes, oxidation and glutathione
conjugation were less frequent. In monkeys, moderate metabolism occurs, though at a lower level
than in human hepatocytes, whereas limited metabolism occurs in the other non-clinical species. No
human specific metabolites were detected in vitro. In vivo metabolism studies in rats and monkeys are
included in the section on excretion below.
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Excretion

In vivo, it was shown that the metabolites are primarily excreted via bile in bile duct cannulated rats,
both after oral and IV administration, and via faeces after a single oral dose in monkeys, and that
limited excretion occurs via urine (< 5%) (Reports BLU-R5482AM1, BLU-R9705). In rats, pralsetinib is
primarily excreted as oxidative metabolites or as GSH and glucuronide conjugates via the bile.
faeces, unchanged [14C]-pralsetinib was the most significant drug-related componentin b rats and
monkeys with a few metabolites derived from oxidation, cysteine conjugation, and glucu
conjugation also being observed. This supports the in vitro observation of limited met % occurring

A study was conducted to assess the potential of pralsetinib to inhibit cy. gme P450 (CYP450)
catalytic activity in vitro in human liver microsomes (Report 1812081). etinib showed

concentration-dependent inhibition of CYP2C8 (via mixed inhibition)éCYP2C9 (via competitive
inhibition), CYP2C19 and CYP2D6, as well as concentration- andgzd ependent inhibition of CYP3A4/5

for pralsetinib.

Pharmacokinetic drug interactions

(via competitive inhibition). Pralsetinib was furthermore show ipduce mRNA levels and enzyme
activity of CYP1A2, CYP2B6, CYP3A4, CYP2C8 and CYP2C9 in entration-dependent manner in
primary cultures of human hepatocytes (Reports 181130141 2) and exhibited limited

concentration-dependent activation of human pregnane@ eptor (PXR) in an in vitro assay (Report
CYP0915-R10b).

In vitro data indicate that pralsetinib is mainly ca ed by CYP3A4 with minor contribution of CYP1A2
and CYP2D6 (Report BLU-R9696). Moreover, inpwitre” studies with recombinant UGT showed that
UGT1A4 was the major enzyme responsible forshe formation of the N-glucuronide of pralsetinib.
UGT1A1 and UGT1A3 were also capable orming pralsetinib N-glucuronide, but only at low levels
(Report BLU-R5500).

Moreover, in vitro studies showed that pralsetinib is a substrate for human P-glycoprotein (P-gp) and
Breast cancer resistance protein ( ) and may at the same time have the potential for drug
interactions with substrates of owing transporters: P-gp, OATP1B3, MATE1, MATE2K, BCRP,
OATP1B1, (OAT1, OAT3, and{ to a limited degree) (Report 19BLUPP1R1).

Other pharmacokinetichies

The PK profile of pra Nb formulated as capsules and a spray dried dispersion was investigated in
cynomolgus monkey er with or without pre-treatment with the proton pump inhibitor famotidine
(Report WIL—]@A@ Only minor non-significant differences were observed between the two

formulations @re—treatment with famotidine did not influence the PK profile.
.

2.2.106\ Toxicology

A n@(oxicity study program was performed, with rats, Beagle dogs and cynomolgus monkeys.
and cynomolgus monkey were used in GLP-compliant 28-days and 13-week repeat dose

icity studies, which were preceded by 7 days non-GLP studies as well as single dose studies in both

species. Furthermore, a few dose range studies were performed in order to discern any differences
between different batches and vehicles (single dose studies) used. An enhanced embryofoetal
development (EFD) study (GLP compliant) in rats was performed in order to discern any possible
reprotoxic effect. No carcinogenicity studies were performed.
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Single dose toxicity

The major findings of the single dose oral gavage toxicity studies in rats, dogs and monkeys are
summarized in Table 8In rats, doses of up to 300 mg/kg were tolerated, whereas in the dog and
monkey, severe clinical signs resulting in euthanasia or death were observed at 75 mg/kg andS300
mg/kg respectively. Multiple dark red areas on the surface of the small and large intestines ( al
epithelium erosion and ulceration) were observed in dead animals after a single dose of pra@‘uib

(300 mg/kg monkeys). . @

Table 8. Summary table of the single dose toxicity studies {
. Observed max non- o V

Study design Major flndlnng

lethal dose

i

WIL-124550 (Non-GLP) &
Sprague Dawley rat - 3M - ) .

300 mg/kg No clini noted up to 48 hours post dosing
10, 1007, 300° or 300° mg/kg
Oral gavage y -
WIL-124557 (Non-GLP) \Iity 3/3 at 75 mg/kg; emesis, salivation
Beagle dog - 3M (4M) /or diarrhoea at = 25 mg/kg without
5°, 25P, 25, 75° mg/kg/day (25° mg/kg (plus 6 pg/kg pentagastrin [25 mg/kg ntagastrin pre-treatment; soft faeces and
[IM] pre-treatment)) Q mesis at 25 mg/kg with pentagastrin pre-
Oral gavage P treatment; decreased defecation at 5 mg/kg.
WIL-124569 (Non-GLP) \\)
Cynomolgus monkey - 3M 20 Mortality 1/3 at 300 mg/kg,
10¢, 30¢, 300" mg/kg @ pale body and pale facial area noted in all animals.
Oral, vianasogastric tube Q
WIL-124591 (Non-GLP)
Cynomolgus monkey - 3M & . o

30 mg/kg Swollen abdominal area noted; no other findings.
30 mg/kg
Oral, vianasogastric tube N \\

"4
' le 1 (CMC-Na: 1% Tween 80 in dH20/ NA); ¢ vehicle ¢ (50% Labrasol

80"n citrate buffer/ NA)

3 (10% HS15in 20% BP-B-CD/ NA); °
in dH20/ NA); ¢ (CMC-Na: 1% Tweg

Repeat dose toxici {

The major findings of'the repéat dose toxicity studies in rats, dogs and monkeys are summarized in
Table 9. Inthe repe@ e studies of 28 days and 13 weeks duration, the following were recorded:
clinical observati tailed physical examinations, body weight measurements, food consumption

complete Qe opsy, organ weight determinations, histopathologic evaluation, and TK. In the
cynomol N key studies, ECG recordings were also performed, but no functional effects on the
cardiova r system were noted based on ECG analyses and in-life examinations.

measurementS;o thalmic evaluations, serum chemistry, haematology and coagulation assessments,

Ta&@ummary table of the repeat dose toxicity studies

y‘design |NOEL/ NOAEL |Major findings

Sprague Dawley rat

15 mg/kg/day 200 mg/kg/day:
Early death/moribundity

>50 mg/kg/day:

WIL-124551 (Non-GLP)

6M AUCo-24

X
Oral gavage 17100 h*ng/mL

Clinical findings and lower BW and food consumption, lower liver
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0, 15, 50 and 200
mg/kg/day

Duration: 7 days

Cmax 1930 ng/mL

weights, histological changes in multiple tissues
>15 mg/kg/day:

Clinical pathologies, lower spleen and thymus weights

WIL-124592 (Non-GLP)
6 F

Oral gavage

15 and 50 mg/kg/day

Duration: 7 days

50 mg/kg/day

O

\Well tolerated at all dose levels with no significant c@ observations
’\%
f$

noted in the treatment groups.

WIL-124570 (GLP)
Main study
10 M/F
Recovery
5M/F
TK animals
3 M/F
9 M/F
Oral gavage

0, 10, 20, 30, 75
mg/kg/day

bﬁ\
>
o

STD1o
30 mg/kg/day

AUCo-24 (M/F)
125000/10100 0
h*ng/mL

Cmax

7189{ ng/mL

v

Xy

\J

Euthanasia of remaining

75 mg/kg/day:

Mortality/moribundity (38% M, 42%
animals on Day 8/9 due to severe ss, lower food consumption.
Clinical signs: dermal atonia,)ﬁét appearance, scabbing on the

Histopathology: minerali@on of multiple organs, decreased cellularity

forelimb(s)

of multiple haematop@ nd lymphoid organs, and haemorrhage,
inflammation and/, ecrosis in multiple organs, increased physeal
thickness in the , decreased lymphoid cellularity in the Peyer’s

patch, and ne
=30 mg/kg @
Clinical signs
bodyition, body that was cool to the touch, pale extremities,

S abdominal area, laboured respiration, exophthalmus of the right
eﬁd material around eye(s) and/or nose, scabbing on the facial

is'in the pancreas

flailing upon handling, vocalization upon handling, thin

area, and/or yellow material on the urogenital area
>20 mg/kg/day:
Lower BW gain (M), lower mean BW (M).

Histopathology: increased physeal thickness in the femur, incisor and
odontogenic degeneration, odontogenic vacuolation, and odontoblast
necrosis in the teeth

=10 mg/kg/day:

Decreased bone marrow cellularity, mineralization of the glandular
stomach

Haematology: decreased mean RBC, HB, HT and RETIC

Clinical pathology: Increased ALT, AST, SDH, Cholesterol, TRIG, urea
nitrogen, creatinine, Ca, K, decreased albumin and protein

Note: The off-target, non-severely toxic pharmacologic effects (i.e.,
thickened physeal cartilage (femur), hyperphosphatemia with
corresponding mineralization in the glandular stomach, incisor tooth
degeneration and decreased bone marrow cellularity with corresponding
lower erythrocyte parameters) were either resolving or resolved after
the 14-day recovery period with the exception of incisor tooth

degeneration.
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00124770 (GLP)
Main study
10 M/F
Recovery
5M/F
TK animals
3 M/F
9 M/F
Oral gavage
0, 5, 10, 20 mg/kg/day

Duration: 13 weeks

10 mg/kg/day

IAUCo-24 (M/F)
33300/42300
h*ng/mL

Cmax (M/F)
2360/3580 ng/mL

20 mg/kg/day:

Clinical signs: hunched posture and/or thin, broken teeth (F and 1 M),

lower BW gain, lower mean BW, lower food consumption

Qlteration,

odontoblast

Serum chemistry: increased urea nitrogen

Macroscopic and microscopic findings: teeth (dentin m
ameloblast degeneration, odontoblast degeneration
necrosis), tooth fractures, decreased lymphoid c rity in the thymus,

tubular degeneration/atrophy in the testis wi ndary cellular debris

and reduced sperm in the lumen of the epjgdi is, which corresponded

with lower mean testis and epididymis we , gross observations of

soft and small testis, degeneration o

>10 mg/kg/day: 0

Lower mean BW (M)
M), higher MCV, MCH

e Corpus luteum in the ovary.

Haematology: Lower RBC, R

Serum chemistry: increaﬁALP, ALAT, ASAT, cholesterol and
phosphorous, K (F), c@sed albumin (F), TP (F) and A/G ratio (F)

Macroscopic and

degeneration iniMmal to mild tubular degeneration/atrophy in the
testis with s ry cellular debris in the lumen of the epididymis,
minima ation of the corpus luteum

kg/day:
ogy: lower WBC, lymphocyte, eosinophil and basophil counts,
ETIC (F), higher PLT

opic findings: minimal odontoblast

v

>5 mg/

b

Hae

lgwe

2

Macroscopic and microscopic findings: minimal decreased
P

aematopoiesis

Beagle dog

WIL-124558 (Non-GLP)
3M

Oral gavage

0, 3, 10, 30 mg/kg/day

Duration: 7 days \

N7
3 mg/kg/t\)
AUCO.Z@)
h*ng/m

CQZGOO ng/mL

30 mg/kg/day:

Moribundity, BW loss (9.1% on Day 3), decreased food consumption
Histology: acute microscopic haemorrhage in lungs

>10 mg/kg/day:

Histology: GALT necrosis and depletion

Cynomolgus mq@
O

WIL-124572 ‘No@

anstric)

Duration: 7 days

3M

10 mg/kg/day

IAUCo-24 42700
h*ng/mL

Cmax 4570 ng/mL

150/75 mg/kg/day:

Mortality/moribundity 3/3 animals

Macroscopic findings: dark red discoloration and/or areas along the
surface of the stomach, duodenum, jejunum, ileum, cecum, and colon
>30 mg/kg/day:

Moribundity 1/3 at 30 mg/kg

Clinical signs: hunched posture, hypoactivity, partial closure of eyes,
diarrhoea, pale gums, ataxia, prostration, pale/cool body and/or
extremities, shallow respiration, decreased respiration rate, piloerection.
tremors (mild), red nasal discharge, red/brown material on various body

surfaces, dermal atonia.

Cause of death: GI toxicity, with secondary bacterial sepsis
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Haematology: decreases in absolute RETIC, absolute neutrophils and
absolute monocytes, higher mean ALAT, ASAT, phosphorus, CK, LDH

Macroscopic findings: small spleen, decreased organ weight: absolute

hdibular
lymph node, and lung

thymus weight and absolute spleen weight.

Microscopic findings: gastrointestinal tract, axillary
lymph nodes, bone marrow, thymus, spleen, GAL esenteric

’A

WIL-124571 (GLP)
5 M/F
Nasogastric gavage

0, 5/2.5, 15/7.5, 40
mg/kg/day

Dose reduction on Day 4
(F) and 5 (M) due to severe
toxicity in the high dose
groups, Group 3 animals
had a 2-day dosing holiday
before dosing with 7.5 mg
started on Day 6 (F) an&
(M)

Duration: 28 da)/s

&
<@

@5

NOAEL
5/2.5 mg/kg/day

AUCo.24 (M/F)
4780/6190 h*ng/mL

Cmax (M/F)

703/866 ng/nb(}

AU&&( M/F)

5800

HNSTD
7.5 mg

h*ngkmL

Cmax (M/F)
3190/3320 ng/mL

v
40 mg/kg/day: Q
Mortality 3 M and 4 F, early termination o@y (M) and 4 (F)

Clinical signs: diarrhoea, red materi%ces, ataxia, hunched
posture, cool and/or pale extremitkg or body, hypoactivity,
prostrate, dermal atonia, and decréased respiration rate, BW loss

@r mbin and activated partial
A , cholesterol and phosphorous,

Decreased serum calcium, TP, albumin,

Clinical pathology: increased
thromboplastin times, ALAT,

creatinine and urea nitr

Z,

d/dark red areas of the stomach and red/dark

n.

globulin, Cl, Na

Macroscopic findin

red areas and/Qse areas of the small and large intestines, small
|

spleen, and | thymus

Cause o& morbidity: (9/10 animals) bacterial sepsis secondary to

gastrojntestinal inflammation
Qic findings: foci of neutrophilic inflammation often containing

terfal colonies in the lymph nodes, spleen, and/or salivary gland, as

Mi

well as reduced cellularity of sternal bone marrow.

15 mg/kg/day:

Mortality 1 M (bacterial sepsis secondary to colonic intussusception and
skin and GI lesions). Clinical signs observed for this animal: cool and
pale extremities, hypoactivity, shallow respiration, partial closure of
both eyes, prostrate, open wound on left hindlimb, and red material on
hindlimbs and anogenital area. 9% BW loss.

Macroscopic findings: intussusception of the colon, dark red areas of the
stomach and duodenum, raised areas in the jejunum, cecum, and colon,
small thymus, and mass in the subcutis of the urogenital region
Microscopic findings: ulcerative/erosive inflammation often with
intralesional bacterial colonies and gas formation in the skin, subcutis,

oesophagus, and intestines. intusseption confirmed.

15/7.5 mg/kg/day:

Clinical signs: (most observations related to a single F) hunched
posture, decreased defecation, thin body condition, dermal atonia,
emesis containing food or clear, white, yellow, or red material,
salivation, clear material around mouth, reddened facial area, and/or
red material on forelimb(s), increased activated partial thromboplastin
times (M), increased absolute neutrophils, higher total WBC (M)
Decreased globulins, TP (F), Ca, Increased urine specific gravity,
decreased total urine volume (correlated to dehydration/decreased

water consumption (M)
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Microscopic findings: reduced lymphoid cellularity of the thymus (F),
reduced cellularity of the sternal bone marrow, physeal dysplasia of the
femur (M)

After recovery period: Minimally decreased lymphoid cellularity of the
thymus (1 F), everything else had recovered.
>2.5/5 mg/kg/day:

Increased ALAT and ASAT . %

Microscopic findings: Lower thymus weight ({

O

0 ma/kg/da
00124768 (GLP) /b grkaraay

4 M/F AUCo-24 (M/F)
’\ 43200/31900

Oral gavage h*ng/mL

*
0,251 da
& Y lemax (M/F)
Duration: eeks
2790/2850 ng/mL
@4

10 mg/kg/day:
Lower RBC, HB, HT, MCV (M); Higher RETIC (M), PLT (M), RCDW (F)

Organ weight; lower thymus weight (F, Absolute and relative to body and
brain weight)

Microscopy: minimal to mild decreased lymphoid cellularity

5 mg/kg/day:
Lower HB (F)

'Y
&(ons: ALAT= alanine transferase, ASAT=

aspartate transferase, BW= body weight, Ca= calcium, HB=

oglobin, HT= haematocrit, K= potassium, LDH= lactate dehydrogenase, MCV= mean cell volume, PLT=

platelet count, RBC= red blood cell count, RETIC= reticulocyte count, RCDW= red cell distribution width, SD=

Sprague Dawley, WBC= white blood cell count.

Secondary Pharmacology Leading to Toxicity Observed in Rats and Monkeys
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Overall, the adverse effects observed in repeated-dose studies using rats and monkeys were consistent
with off-target pharmacological effects of pralsetinib, or the sequelae thereof.

The following adverse effects were attributed to the pharmacologic effect of VEGFR2 (also known as
KDR) inhibition:
e Primary vascular effects on the physeal cartilage in the femur in rats and monkeys and o
teeth in rats (Chen and Cleck, 2009; Fletcher et al, 2010; Patyna et a/, 2008). Physea
a lesion often encountered secondary to impairment of VEGF-dependent angiogene
degeneration has been previously described after VEGF and FGFR tyrosine kinase’

asia is

ion;
e Gastrointestinal lesions in monkeys. Altered gut barrier is a known sequela of &”ﬁpathway
inhibition in non-clinical toxicity species and in humans (Chen and Cleck, 200
e Degeneration of the corpus luteum in the ovary in rats. The development ®f the corpus luteum
depends on proliferation of blood vessels within the theca interna (Fra 6) and treatment
with VEGFR inhibitors is known to result in reduced ovarian weight a reased number of
corpora lutea in animals (Patyna et al, 2008; Wedge et al/, 2005). @

The following adverse effects were attributed to the pharmacologicQact of FGFR signalling inhibition:
e Primary tissue mineralization effects in rats. This has been @

compounds (Brown et al, 2005; Yanochko et al/, 2013) w
associated with FGFR inhibition due to its physiologic&

ed with other investigational

ft tissue mineralization was
ppressing 1,25-dihydroxy-vitamin
D3-mediated phosphate absorption from the gut.

The following adverse effects were attributed to the p%@cologic effect of JAK2 inhibition:
e Primary cellular effects on the bone marrow and erythron parameters in rats and monkeys due to

the reliance upon JAK?2 for erythropoietin sig @ g (Broxmeyer, 2013; Parganas et al, 1998;
Quelle et al, 1994; Springuel et al, 2015)0

The following adverse effects were attrib to stress response rather than to pralsetinib-related off-
target effects: (
e Decreased cellularity of lymphoid ns corresponding with changes in the hemogram, notably
decreased lymphocytes with ib ed neutrophils and monocytes in rats (Everds et al, 2013).

Interspecies comparison O

The observed toxicities in -day repeat dose toxicity study in monkeys, are seen at exposures
similar or slightly above c | exposure levels (e.g., from 15 mg/kg/day). The high dose level of 10
mg/kg/day in the 13-Week study is also considered to be the no-observed-adverse-effect-level
(NOAEL), and the a nder the plasma concentration vs time curve (AUC) on Day 91 is 43200 and
31900 h*ng/mL. rodent studies the NOAEL is at exposures similar or below clinically relevant
exposures. Seﬁx oxicity and mortality were observed at exposure multiples of 3 to 5-fold the
clinically rgle ant exposure (following the maximum recommended dose of 400 mg/day) (Table 10).

Table 1®parison of animal and human/clinical exposure

Animal AUC Animal:Human
St Daily Dose (/) (ng.h/ml) Exposure Multiple
7 E & E
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Sprague Dawley rats

10 22000 40600 0.5 0. 9
WIL-12570 20 64300 82100 1.5 1.9
28 day 30 125000 101000 2.8 2.3

75% 166000 223000 3.8 5.1 X

5 9040 12800 0.2 0.3 U
00124770

10 33300 42300 0.8
13 week

20 101000 108000 2.3 ®

\’

Cynomolgus monkey &

5/2.5# 9890/4780 15700/6190 0.2/0.1 O 0.4/0.1
WIL-124571
28 d 15/7.5# 56100/28400 38000/25800 1.3/0. 0.9/0.6

a
Y 40 157000/ - 135000/ - 3. 6/-& 3.1

2 4370 5030 0.1 0.1
00124768 0

5 15700 13400 0. 0.3
13 week

10 43200 31900 1 0.7

Clinical AUC 0-tau,ss 43900 h*ng/mI(Study 1101), at a dose of 400 mg/day,
*Day 1 AUC values, as the group was terminated early due to mor‘talitiem idity, # dose reduction due to
7k

unacceptable toxicity at the high dose level, and initial mid dose level (1 g/day).

Genotoxicity Q

Conventional studies of genotoxicity (Ames test in sa@m strains TA1537, TA98, TA100, TA1535
and E. coli WP2 uvrA (study WIL-124573), micronucleus*assay in TK6 Cells (study 00124797) and
bone marrow micronucleus assay following oral a istration to rats (study 00124769)) were
conducted with pralsetinib.

A weak positive signal was detected in th vitro micronucleus test in TK6 cells, however, the
%increase observed was within historica&ol ranges, and only 2 to 3-fold the concurrent control.
The positive control (vinblastine sulfat wed a 21-fold increase in the same trial (trial 1, 27 hours
incubation, without S9). In a repe e&l, the pralsetinib treated groups did not show any increase
compared to concurrent control, as mitomycin treated group, was increased 27 -fold compared to
concurrent negative control. Tb@ore, pralsetinib is considered negative for genotoxicity in the tested

ranges. {

Carcinogenicity, Q

N\

No carcinogenicity s@s were conducted with pralsetinib.

ﬁ&xici ty

Reproduc
*

eproduction (mating, fertility, and pregnancy indices), oestrous cyclicity, or spermatogenesis

e tested doses of 5, 10 and 20 mg/kg /day orally. However, post-implantation loss was observed
at doses as low as 5 mg/kg (approximately 0.3 times the human exposure (AUC) at the clinical dose of
400 mg based on toxicokinetic data from the 13-week rat toxicology study). At the 20 mg/kg dose
level (approximately 2.5 times the human exposure) 82% of female rats had totally resorbed litters,
with 92% post-implantation loss (early resorptions). A dosage level of 10 mg/kg/day was considered
the NOAEL for early embryonic toxicity.
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Moreover, adverse effects were observed in the GLP-compliant 13-week repeat dose toxicity study with
respect to reproductive organs in rats (Report 00124770). At 20 mg/kg/day the following was
observed in males: tubular degeneration/ atrophy in the testis with secondary cellular debris and
reduced sperm in the lumen of the epididymis which corresponded with lower mean testis and
epididymis weights, respectively, and gross observations of soft and small testis, and in femah
degeneration of the corpus luteum in the ovary. No adverse findings were observed with res the
reproductive tissues in the 28-day studies in Sprague Dawley rats and cynomolgus monkev@ports
WIL-124570 and WIL-124571, respectively) norin the 13-week study in cynomolgus m@/s (Report
00124768).

A GLP-compliant embryofoetal development (EFD), extended dose range study waormed in
Sprague Dawley rats (Report 00124766). The following parameters and endp@ere evaluated in
this study: clinical signs, body weights, body weight gains, gravid uterine w% food consumption,
TK parameters, gross necropsy, intrauterine growth and survival, and foetal'morphology (internal,
external, and skeletal findings). It was not possible to establish a NOAEL=fo productive toxicity, as
multiple malformations were observed in both visceral (kidney and uret nd skeletal (vertebral rib,
costal cartilage and vertebral central anomalies) tissues at dose Iernof 5 and or 10 mg/kg/day as
well as reduced ossification of ribs. These dose levels were belo aternal NOAEL dose level of 30
mg/kg/day (corresponding to 180 mg/m2/day and AUCo-24 wa V%O ng*h/mL and the Cmax was
8700 ng/mL). All females in dose groups of 20 or 30 mg/k d 100% post implantation loss (all
early resorptions), and similarly in the 10 mg/kg/day group, an®increased number of post-implantation
loss and a resulting lower mean litter proportion ofviab@e uses were observ ed. Therefore,
pralsetinib is considered a teratogenic drug, at expos elow levels causing maternal toxicity. Dose
levels causing reproductive toxicity are also below¢man exposure levels.

No prenatal and postnatal development studie@ juvenile animal studies were conducted with

pralsetinib.

Local tolerance of pralsetinib in th Qintestinal tract of Sprague Dawley rats and cynomolgus
monkeys has been characterized i@ GLP-compliant 28-day and 13-week toxicology studies (Reports
WIL-124570, WIL-124571, 001 0, and 00124768). In both rats and monkeys, GI complications
were observed at the high d levels. In cynomolgus monkeys, doses of 15 and 40mg/kg/day caused
gastrointestinal epithelialon and ulceration (related to VEGFR inhibition), which was also deemed
to be cause of death.qln rats\\28 days of pralsetinib treatment with 30 mg/kg/day was associated with

Local Tolerance

tissue mineralizatio the glandular stomach mucosa. This was attributed to FGFR inhibition -
mediated hyperp memia. Following 13-week treatment in rats, 5 mg/kg/day were associated with

observations qof mijneralization within the glandular stomach mucosa.

No changgs \@)bserved in oropharyngeal/oesophageal tissues that was deemed pralsetinib related
in neithe Mor monkey.

o @xicity studies
unotoxicity

Although no dedicated immunotoxicity studies were conducted with pralsetinib, some of the
toxicological findings reported in repeat-dose toxicity studies were related to its actions on immune
system (i.e., decreased cellularity of multiple haematopoietic and lymphoid organs in rats, and bone
marrow cellularity and decreased cellularity of lymphoid organs in monkeys).
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Impurities

In silico and in vitro assessment of a number of impurities were performed (see section 2.2 Quality
aspects). Two non-clinical GLP compliant 14-day repeat dose studies were performed in rats, in order
to qualify impurities 1 and 2 (Study No 00124746), BLU136228 and BLU136229 (Study No 00424665).
No additional toxicities were observed in the two studies. 6

Phototoxicity @

Two neutral red uptake phototoxicity assays were performed to evaluate the phototox %ntial of
pralsetinib: one in BALB/c 3T3 mouse fibroblasts (Study No 20143108, GLP) and one%ig 3T3 fibroblasts
(Study No WIL-124562, non-GLP). Pralsetinib was found to be negative for photot@ty in both

studies. Q

2.2.11. Ecotoxicity/environmental risk assessm enQ

A phase I estimation of exposure as well as Persistence, Bioaccumulati d Toxicity (PBT) screening
resulted in the log Kow below the trigger value of 4.5, and the Predkﬁd Environmental Concentration
surfacewater (PEC surfacewater) below the action limit of 0.01 pg/L. fore, no definitive PBT

assessment, nor any further ERA studies were performed or pr d to be performed.
Table 11. Summary of main study results 0
-
Substance (INN/Invented Name): Pralsetinib . Q
ICAS-number (if available): \
PBT screening Result Conclusion
Bioaccumulation potential- log Kow EC A.8 U log Pow atpH 5 : 3.0 Potential PBT (N)
OECD 107 log Pow atpH 7 : 4.0
OPPTS 8 550 log Pow atpH 9 :3.9

PBT-assessment

Parameter Res% nt for Conclusion

Bioaccumulation B/not B
B/not B
Persistence DT50 or ready P/not P
0 biodegradability
Toxicity N ‘( NOEC or CMR T/not T
PBT-statement : \ 'The compound is not considered as PBT nor vPvB
@ [The compound is considered as vPvB
Ao [The compound is considered as PBT
Phase | v
Calculatiol \V \Value Unit Conclusion
PEC surfacewats @ ‘It orrefined (e.g. 0.0031 (g/L > 0.01 threshold (N)
prevale& iterature)
‘cns (e.g. chemical class) (N)
2.2.12. Discussion on non-clinical aspects
Pharmacology
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The non-clinical development has been conducted in line with ICH guidelines M3 (R2) (Non-clinical
safety studies for the conduct of human clinical trials for pharmaceuticals) and S9 (Non-clinical
evaluation for anticancer pharmaceuticals). Pralsetinib is indicated as monotherapy for the treatment
of adult patients with RET fusion-positive advanced NSCLC and is administered as a repeat dose.

The potency and selectivity of pralsetinib were evaluated in vitro using biochemical and ceIIuI«Q
signalling assays and the anti-tumour activity of pralsetinib was evaluated in vitro and in viy®in mouse
tumour allograft and xenograft models. The potency and dosing regimens were compare eady
marketed RET inhibitors, where it was shown that pralsetinib elicited a superior inhibitfe

selectivity of RET kinases in vivo. From a non-clinical point of view, exposure-respon O}R)
relationship appears to be justified. In vitro and in vivo proof of conceptis considell established.

The activity of pralsetinib against known receptors that are associated with -limiting
cardiovascular toxicity in humans, i.e., KDR/VEGFR2 and FGFR2, as well as was investigated in
relevant cell lines. Although pralsetinib inhibited other kinases with reduc ency compared to RET

inhibition, toxicological effects attributed to KDR/VEGFR, FGFR and JAKIgﬁbition were observed in
the repeat-dose studies in rats and monkeys at low exposure margins. FUrthermore, in an in vitro
investigation, pralsetinib was shown to have some inhibitory effec ﬁeinst 5-HT2A and Na+ channel
site 2, however, the observed inhibition was considered be of Iiﬂ@clinical relevance at the
recommended therapeutic dose.

According to the ICH S9 guideline, in the absence ofspeciQ&ncerns regarding safety pharmacology
(i.e., cardiac, respiratory or CNS effects) in patients, sap armacological studies are not required to
support marketing authorisation of products within th 6pe of ICH S9. Based on the available non-
GLP in vitro data and general toxicology studies i onkeys and rats, a low risk for cardiac effects is
identified. Of note, According to ICH S7B, rats anlmce are not appropriate species to investigate
cardiovascular effects, as the ionic mechanis ofrepolarization in these species differ from larger
species, i.e., humans. However, as rats not used to investigate QT prolongation, the use of the
rat species to investigate cardiovascular% in vivo in this study is acceptable. Data from receptor
binding assays against a panel of phar ogical targets including receptors, transporters and
enzymes, as well as the follow-up iéﬂical assays suggest low risk of off-target CNS or respiratory
effects for pralsetinib at clinically nt doses. This is also supported by general toxicity studies in
rats and monkeys where no ad@e indings related to CNS or respiration were observed.
Furthermore, clinical data fr(g ongoing ARROW trial does not suggest an increased risk associated
with cardiac effects, CNS Q iratory disorders (see section 2.6 Clinical safety).

Pharmacokinetics

The PK (absorption,@ibution, metabolism, excretion (ADME)) of pralsetinib were evaluated in non-

clinical specieg r pharmacology and safety testing of pralsetinib (rat and monkey). The PK after
both single an at dosing appear well described in rats, where a nonlinear and greater than dose
proportional kelafionship was observed with signs of accumulation. In monkeys, the increase in

exposur \approximately dose proportional with limited signs of accumulation. Oral bioavailability

was co in both species (100%).
Di 'Q{n was evaluated in adult rats, however, in line with ICH S9 distribution in pregnant and

ng rats was not described. Potential accumulation was observed in pigmented tissue, specifically
in the eye and uveal tract, where pralsetinib was still measured in significant amounts at the end of the
study. However, no relevant effects were observed in repeat-dose toxicity studies or in an in vitro
phototoxicity study. Therefore, this finding does not give rise to toxicological concern.
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A rat microdialysis assay showed a brain penetration of unbound pralsetinib corresponding to a factor
of 0.14 from plasma to brain tissue (ISF). This indicates that distribution occurs to the rat brain. Data
from the study supports the use of pralsetinib to treat brain tumour metastases in NSCLC patients.

Toxicology

Toxicology was investigated sufficiently in rats and cynomolgus monkey. The dog was also i Qated

as a non-rodent species, but due to species specific toxicities, related to p38 MAPK inhibitio@d

exacerbated toxicities following this inhibition, the dog was not suitable for further toxici dies

beyond single dose or 7 days repeat-dose studies. The pivotal toxicity studies were c(& ed in

compliance with GLP guidelines. Q
i

In studies of up to 13 weeks duration in rats and cynomolgus monkeys, the p@ ndings at
exposures similar to steady state human exposures (AUC) at 400 mg once cl% patients with
advanced NSCLC included physeal dysplasia in the rat (2 times margin) aw matological effects (1
times margin) in both species. Additional adverse findings at higher exp include degenerative
changes in male and female reproductive organs (2 times margin) and@ases in blood phosphorus
with corresponding mineralization in soft tissues in rats (=2 times ﬁgin), and myocardial
haemorrhage in rats (4.4 times margin). Increased blood pressu@ observed in rats after a single
dose of 25 mg/kg (2 times). The No-Observed-Adverse-Effec (NOAEL) of pralsetinib in the 13-
week studies was 10 mg/kg/day in both species, correspondi xposure (AUC) margins of 1 times
relative to the human exposures. Regarding local exposure,an# toxicity, there was no evidence of
gastrointestinal disturbance in either species up to the dose of 10 mg/kg (0.9 times human
margin). At higher doses in monkeys, gastrointestina erations and haemorrhage were observed.

Some of the observed toxicities can be attributed off-target pharmacological actions of
pralsetinib, such as KDR (VEGFR2), FGFR and . Severe toxicities were observed in the 28-day
studies at exposure levels slightly above or up t®,5-fold the clinical exposure following maximum
recommended daily dose of 400 mg. The PC section 5.3 reflects the findings from the repeat-dose

toxicity studies. ‘ )

With respectto reproductive toxici es, a fertility and early embryonic development study and an
extended dose range EFD study werformed in rats. No pralsetinib-related findings were noted on
male or female reproduction, o@ms cyclicity or spermatogenesis at the tested doses of 5, 10 and 20
mg/kg /day orally in the fertility“a&hd early embryonic study. However, based on lower intrauterine
survival, a dosage level of /kg/day was considered to be the NOAEL for early embryonic toxicity.
Fertility parameters were né#included in the repeat-dose studies, but histological evaluation of
reproductive organs in rats, in the 13-week study, showed reproduction toxicity for both sexes. In the
EFD study, multiple ral and skeletal malformations were observed, as well as developmental
variation, evepf e lowest dose level of 5 mg/kg/day. 100% post implantation loss was seen at
bove. The maternal NOAEL was considered to be 30 mg/kg/day, hence the
reprotoxicgeffects of pralsetinib were seen below doses causing maternal toxicity.

Pralsetin s not mutagenic in vitro in the bacterial reverse mutation (Ames) assay and was negative
in bot@wtro human lymphocyte chromosome aberration assay and in vivo rat bone marrow
mi eus tests. Consistent with ICH guideline S9, the following non-clinical studies were not

cted: carcinogenicity studies, a confirmatory embryofoetal toxicity study in a second species,
studies on pre/postnatal development, studies in juvenile animals, and im munotoxicity studies.

The findings from the toxicity studies are briefly presented in the SmPC.
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2.2.13.

Conclusion on the non-clinical aspects

An adequate program of in vitro and in vivo pharmacology was conducted, supporting the intended

clinical use of pralsetinib. Non-clinical proof of concept as an inhibitor of rearranged during transfection
(RET) kinase and oncogenic RET mutants appear well-established.

The pharmacokinetics of pralsetinib are well described.

Toxicology was investigated sufficiently in rats and cynomolgus monkeys. The toxicitigs %rved were
linked to secondary pharmacology, e.g., inhibition of JAK2, VEGFR2 and FGFR signalli ere
toxicities were observed at exposure levels slightly above or up to 5-fold the clinic 0

maximum recommended daily dose of 400 mg.

2.3.

2.3.1.

GCP

The Clinical trials were performed in accordance with GCP as

G

The applicant has provided a statement to the effect that
Community were carried out in accordance with the ethi

Table 12. Overview of studies contributing c

Clinical aspects

Introduction

Tabular overview of clinical studies

N

S
S

T
NS

by the a

@al pharmacology data

pplicant.

O

Ky,

lals conducted outside the
ndards of Directive 2001/20/EC.

sure following

N
Study Study Objective Study Subj ‘cts (No. |[Treatments Route |Pralsetinib Data
Identifier Design x(M/F) Type (Dose, Dosage Formulation [Included in
Status ge: Mean Form) [Product PopPK
g [Range]) ID] /Analysis
Pharmacokinetics, Pharmacodynah, d Exposure-response in Patients with NSCLC
BLU-667- |Phase 1 (dose P /2, 404 patients with|Phase 1: Escalation|Oral, 10, 30, or 100 |Yes
1101 escalation): Maximu -label, 2-|RET-fusion from 30 to 600 mg [fasted mg HPMC
Phase 1: tolerated dose, art first-in- [NSCLC, thyroid |QD (BID: 100/100 |(2 h) capsules
complete recommended human study |cancer, or other |mg, 200/100 mg)?,
Phase 2: 2 dose, PKNand saféty RET-altered solid |Phase 2: 400 mg
ongoing; of pralsetj tumours QD
enrolment [Phase %sion (227M/177F)
open [ regj Qon- 58.1 years [18 -
e %]): Efficacy, 87 years]
* ,@ PK, and
armaco-dynamics
@ of pralsetinib

Ma}rbalance in Healthy Subjects
BLU-667- |ADME and mass- Open-label 6 healthy Pralsetinib ~310 mg Oral, 100 mg HPMC [No
0103 balance of pralsetinib subjects (6M/OF) [(~100 pCi) single dose: [fasted capsules + ~10
Complete 30.3 years [23 - |3 x 100 mg (10 h) mg (~100 pCi)

40 years] capsules 1 x ~10 [*“Clpralsetinib
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mg capsule
containing (100 pCi
[**C]pralsetinib

in capsule

Pharmacokinetics in Healthy Su

bjects

BLU-667-
0102
Complete

Bioequivalence,

comparing four 100
mg tablets with four
100 mg capsules of

pralsetinib

Open-label,
randomized,
2-period
crossover

90 healthy
subjects
(63M/27F) 42.1
years [19 - 55

years]

Pralsetinib 400 mg
single dose:
4 x 100 mg tablets
4 x 100 mg

capsules

Oral,
fasted
(10 h)

fihsmm)

100 mgw
(20A Qo
rng HPMC

ule

IYes (capsule
arm only)

Effect of Extrinsic Factors in Healthy Subjects l\
BLU-667- [Food effect, compare |[Open-label, |20 healthy Pralsetinib 200 m ?ed 100 mg HPMC [Yes (fasted
0101 PK of pralsetinib with [randomized, [subjects single dose: asted [capsule arm only)
Complete |or without food 2-period (13M/7F) 39.4 |2 x 100 mg \ 10 h) (18E07G)
(standardized high- [crossover years [22 - 51  [capsules
fat, high-calorie meal) years]
BLU-667- [Drug-drug interaction,|Open-label, |Part 1: Part 'getinib Oral, 100 mg HPMC [Yes
0104 effect of 2-part, fixed- 25 healthy sinl@e: 2 x  [fasted capsule (pralsetinib
Complete |coadministered sequence, 2- [subjects 1 @ g capsules /(10 h) (19C24G) only arm)
itraconazole or period (19M/6F) 40.8 @c azole 200
rifampin on PK of years [22 - g BID on Day 1,
pralsetinib years] \b 200 mg QD on
Days 2-14
QO Part 2: Pralsetinib
Part™2: single dose: 4 x
xgj healthy 100 mg capsules =
OSUbjects rifampin 600 mg
O (20M/5F) 39.6 |QD on Days 1-16
b years [21 - 54
years]
BLU-667- |Drug-drug interactiofi, -label, |36 healthy Pralsetinib single |Oral, 100 mg HPMC [Yes
0105 effect of ixed- subjects dose: fasted capsule (pralsetinib
Complete |esomeprazole a sequence, 2- [(31M/5F) 35.6 [4 x 100 mg (10 h) (19C24G) only arm)
gastric pH alkegration” [period years [19 - 54  [capsules =
on PK of |nib years] esomeprazole 40

&\

mg QD on Days 1-

6

Abbreviatiops: D}= Absorption, distribution, metabolism, excretion; BID= twice daily; CSR= Clinical study

report

pharm

; EBs %
MTD= ma@‘n

etics; PK= pharmacokinetic(s); QD= once daily; RET= rearranged during transfection. Note: ® The BID

osure-response; F= female, HPMC= hydroxypropyl methylcellulose; ID=
tolerated dose; No.= number; NSCLC= non-small cell lung cancer; PopPK= population

identification; M=male;

S gime was not explored further, and a recommended phase 2 dose for BID dosing was not defined.

The clinical pharmacology of pralsetinib was studied in the ongoing phase I/II efficacy and safety study
in patients with RET-fusion NSCLC, thyroid cancer, and other RET-altered solid tumours (BLU-667-
1101; only data from patients with NSCLC were included in the PK analyses for the current

submission), and in five Phase I clinical pharmacology studies in healthy subjects. An overview of

these studies is available in Table 12
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2.3.2. Pharmacokinetics

Bioanalysis and models

for the determination of pralsetinib concentration in support of all the clinical studies. The bio tical
method was validated successfully. The PK of pralsetinib were described by noncompartme
analyses and/or by population PK (Pop PK) analysis. The Exposure-Response (E-R) relati %
investigated by means of graphical analysis and time-dependent models using Pop PK’@
exposure metrics and selected measures of efficacy and safety. {

Population PK model O

The Pop PK of pralsetinib was described by a one-compartment linear mode mveral absorption
transit compartments depending on the capsule manufacturing process. Thé&{i dataset for the Pop
PK model comprised data from 491 subjects of which, 61% were patien é 161 patients with
NSCLC and 137 patients with RET-altered thyroid cancer) and 39% (1 althy volunteers (HV). The
Pop PK model accounts for time-dependency or additional covariateEffects in long-term use of

A liquid chromatography/tandem mass spectrometry (LC-MS/MS) bioanalytical method was s;ﬁmitted

re
d

pralsetinib. Data exclusions due to below the limit of quantificati Q) were >10% of total

observations. Including BLQ values had minimal impact.
PO Dose PO Dose PO Dose Q
(Capsule Process I) (Capsule Process II) (Capsule Process IIT) Q

| | |

KTR,

KTR,

KTR,

KTR, |

€<— o ® ®

1' CLF

Figure 8. Sche ic"of the population PK Model
L 4

Abbreviations: = absorption transit rate constant for capsule Process I; KTR2= absorption transit rate constant

for capsul:?’gF II; KTR3= absorption transit rate constant for capsule Process III; V/F= apparent volume of

distributi = apparent oral clearance

Th @cant covariates included in the final model were Asian race on apparent volume of

ibttion (V/F), NSCLC patients on oral bioavailability (F), age on apparent oral clearance (CL/F),
co mitant CYP3A4 weak inducer use on F, NSCLC patients administered capsule ProcessIon F, and
capsule Process III on the absorption transit rate for HV.
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Table 13. Parameter estimates for the final Population PK model

Parameter Name Estimated Value (95% CL)*
Apparent Clearance (CL/F, L/h) 13.8 (12,9 - 14.7)
Covariate Effect of Age on CL/F -0.480 (-0.612 - -0.360)
Apparent Volume of Distribution (V/F. L) 395 (373 - 421)
Covariate Effect of Race (Asians) on V/F (Fold) 0, ?Hi ([] GED - 0 Hfl-l
Rate of Transit Absorption for Capsule Process [ (KTR,, 1/h) 5.51 (4.95 - b 1
Rate of Transit Absorption for Capsule Process 1T (KTR,, 1/h) 3. 22 [ 3.03 - :@
Rate of Transit Absorption for Capsule Process [T (KTRg, 1/h) 7.60(7.12 -
Relative Bioavailability for Patients with NSCLC Compared to Healthy Volunteers (Fold) l -IJ L )J
Covariate Effect of Capsule Process [ on Bioavailability (Fold)f
Covariate Effect on Weak CYP3A4 Inducers on Bioavailability (Fold)t 0.7 *18 f [ 38‘]
Between Subject Variability for CL/F (% CV) 48 32 1)
Between Subject Variability for V/F (% CV) -lf) - 51.4)
Correlation between CL/F-V/F {:32 (.792)
Between Subject Variability for KTR (%) [‘ - 38.0)
Between Occasion Variability for Bioavailability (%) Q (30. 3 - 40. 7)
Between Occasion Variahility for KTR (%) 6.5 (19,4 - 34.0)
Residual Unexplained Variability for Healthy Volunteers (Proportional) (% CV) 26.5 [21 09-27.1)

Residual Unexplained Variability for Study BLU-G67-1101 (Proportional) (% CV) ,? 38 (36,4 - 30.6)
*95% Cl derived from SIR using 1000 samples with 500resamples; T Fin patlents ith NSCLC =1.43-0.759 (if

Process|)- 0.738 (if CYP3A4 inducer use).

Sample importance resampling using 1000 samples with 500 @ mples were used to generate 95%

CIs for parameter estimates. None contained the null. The¢ odel was also evaluated by prediction
and variance corrected visual predictive checks (pchPb merical predictive checks (NPC) and

goodness-of-fit (GoF) plots. GoF plots for the final m\

11.
DSSTAT -Healthy O

e shown in Figure 9, Figure 10 and Figure

Observed Concentration (ng/mL)

Observed Concentration (ng/mL)
Observed Concentration (ng/mL)

( : : : i 30 100 300 1000 3000
'opulation Predicted (ng/mL) Individual Predicted (ng/mlL)

Individual predicted, and population predicted vs. observed concentrations in
volunteers

Abbréviations: Healthy= healthy volunteers
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Figure 10. Individual predicted, and population predict%. observed concentrations in
patients

Abbreviations: NSCLC= non-small cell lung cancer O
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Figure 11. CWRES plots for the final population PK model

Note: The solid blue lines represent the line of identify or zero, the red lines represent the trend in the data (Loess

smooth) or the mean.
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The pvcVPCs stratified by population showed the model could adequately capture the trend of
observations in both HV and patients (Figure 12).
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Figure 12. pvcVPC for the final pralséti model in healthy volunteers and patients

t pane: Patients with NSCLC (C1D1); Lower left pane: Patients with
al observed, dashed blue lines= observed 10" & 90™ percentiles of the

Upper left pane: Healthy volunteers;
NSCLC (C1D5). Note: Open circles= i

observed data, solid blue line= obs
the model predicted 10%, 50" ar(

edian concentration, shaded red areas= 95% prediction interval around

ercentiles, green lines= bin limits. Log-log scale is used.

Effects of covariat

The impact on pral ib’exposure metrics of covariates included in the final model were evaluated by
means of Forest igure 13). CYP3A4 Weak Inducer (n=25) and Capsule Process 1 had effects on

pralsetinib exﬁﬂ exceeding the 80-125% range.
o\< )
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Figure 13. Model-predicted t of Covariates on Fold Change in Pralsetinib Exposure

Abbreviations: AUCO-T,ss = ar &der the plasma concentration-time curve over the dosing interval (T) at steady
state; Cmax,ss = maximum a concentration at steady state; CYP3A4 = cytochrome P450 b3A4; NSCLC =
non-small cell lung cancﬂ = pPrediction interval. Note: The solid black line represents the median of the

, defined as a non-Asian patient with NSCLC who was treated with pralsetinib at a

simulated reference in
dose of 400 mg QD stered as Process II capsules under fasted conditions, with a population median age of 60

el hour on Day 15 (steady state). Dashed red lines represent the 80% to 125% range of the

he blue dots and error bars represent the median and 95% PI of the covariate effect based on

years, sampled
reference individual.
1000 sim 5
included i plot.

M@mation PK Report BLUE201906

ecommended dose of pralsetinib is 400 mg QD. No effects of body size descriptors on exposure
were observed. The weight span across patients were 34.9 - 128 kg which represents a 4-times dosing
difference in mg/kg. Additional plots of exposure versus weight showed no correlation in healthy
volunteers. A slight exposure decrease with increasing body weight was observed in NSCLC patients at
C1D1 (process II) (Figure 15). The exposure difference at weight extremes (34.9 - 121.8 kg) were 3x

ividuals within each group including uncertainty on the fixed effect. Healthy subjects are not
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more pronounced at steady-state (C1D15) than after first dose in the NSCLC population showing a
clear relation between weight and pralsetinib exposure at steady -state (Figure 15).

Previously developed population models for pralsetinib in healthy volunteers, patients with NSCLC and
patients with RET altered thyroid cancer were combined and evaluated (report BLUE202015). the
combined model, the structure was unchanged from previous models. Effects of body weight \%
included as a covariate on CL/F and V/F with estimated allometric exponents 0.265 and 0.4
respectively, and median weight 73.5 kg. The effect of race on V/F was removed and thegéf; on F of
use of CYP3A4 inducers replaced with an effect on CL/F. Included were also an age thit for effect
of age on CL/F and an effect of thyroid cancer on KTR (C1D1). The diagnostics indica%‘he combined

t

model performs well and can adequately capture pralsetinib observations in patier@i NSCLC or
RET-altered thyroid cancer at C1D1 and C1D15. Q
The effect of weight is shown in Figure 14 using 40 kg and 100 kg for the 2 97.5th percentiles

(34.9 - 121.8 kg are the weight extremes in NSCLC).
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— 40
c& — 735
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Pralsetinib Plagma Concentration {ng/mL)

Figure 14. Model predicte@t of body weight on pralsetinib exposure

The plot indicate thatw&ht patients experience markedly higher Cmax exposures than median

weight or obese patignts™»This can be accepted if there is no increased risk for safety events for this
patient subgroup

QS
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Z
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Patients, 400 mg (C1D1, Process Il): Weight (kg) vs AUC0-24h (h.ng/mL)
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Figure 15. Correlation betwm
NSCLC= non-small cell lung cancer

Abbreviations: AUC= overall ex

PK simulations of brainQosure

A plasma concentratig 769 ng/mL (or unbound concentration of 1.696 ng/mL; fu,p=0.008) was
required to achieve 90% inhibition of RET phosphorylation (systemic IC90) in mice (see section 2.3.2
Pharmacology,). #his“translates to 212 ng/mL in human plasma (fu,p=0.029). In rats, a partition
coefficient of uhd brain to unbound plasma for pralsetinib was determined by microdialysis to
~0.14 (set Q‘ln 2.3.3 Pharmacokinetics). Therefore, a systemic concentration of 1514 ng/mL is
required 4 E’ents to achieve a concentration of 212 ng/mL and thus IC90 in the brain. Pop PK
simulagi n 1000 virtual NSCLC patients (re-sampled from Study 1101) indicated that about 90%
andhd4 f NSCLC patients would maintain adequate brain exposure based on Cmax and trough
concentration (Ctrough), respectively, during the dosing interval of 400 mg QD (Figure 16).
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Figure 16. Simulated Plasma Ctrough,ss and Cmax,ss of Pralsetinib tients with NSCLC

concentration at steady state; ICso = 90% of maximal inhibition concentration; N = non-small cell lung cancer;

Abbreviations: Cmax,ss = maximum plasma concentration at steady state; Ctro = trough plasma

e
QD = once daily; RET = rearranged during transfection. Note: The solid ling§ within each box represent the median
of the data, the hinges (top and bottom of the boxes) represent the 25t>—@ th percentiles (ie, interquartile
range), the top and bottom whiskers extend to the largest and small s that are within 1.5 * interquartile
range of the hinges respectively, and values outside the whiskers a ee%ented with dots. The data are simulated
from 1000 patients with NSCLC assuming capsule Process 3, wit tiént demographics sampled from Study BLU-
667-1101 with replacement. The top horizontal dashed line ins the predicted brain ICs, of pralsetinib for RET
inhibition in humans (1514 ng/mL), and the bottom horizontaldashed line indicate the predicted plasma ICqo of
pralsetinib for RET inhibition in humans (212 ng/mL). O

Source: Population PK Report BLUE201906. Q

Exposure-response relationships &

The relation between pralsetinib exposugaj efficacy measures (PFS and CNS PD) and grade 3+
adverse event (AEs) (pneumonia, ana , hypertension and lymphopenia) were evaluated using
time-dependent Cox—proportional% models. The time-varying exposure was defined as the
average exposure in the 28-day p before a safety event or as the average exposure between
measures of efficacy. The su % metric, average plasma concentration (Cave), was the primary
exposure metric and the hazagd was evaluated following an increase in Cave by 400 ng/mL (Cave400).
The results of the models concordant with the results presented in the clinical study report.

Q\b
L 4 \
’ \O

>
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Absorption

Table 14. Summary of Pralsetinib pharmacokinetics in patients with NSCLC and healthy
subjects

V.

Study GecMean (%CV) * 6
Tdentifier Pralsetinily i Tamar AUCe | AUCk AUCk= CL'F Y \ T
(Location) Treatment ™ (mg/L) () (hengmL) | (heng'mL) | (hemg'mL} (L/hy yi (hp
Patients with NSCLC N
BLU-667-1101 | Single dose (Cvele 1 Day 1) ( 7
‘;ﬁ‘% BLAL-667- &0 mg 1 513 200 4280 4300 5370 11 N 159 9.89
() {2.00 - = (=) (=) (0 (= (=)
2 00)
100 mg 3 197 403 2240 2600 3790 6.4 608 19.8
(72.8) (203 - (- (64.6) (-} -1 (- {-)
6.03) ~
200 mg & 36 304 4100 4070 5 36.0 781 17.7
(49.5) (198 . (47.1) (42.1) i& (51.9) (39.0) (12.0)
7.98)
300 mg 4 634 1.94 SEH0 2360 10900 175 485 122
(17.2) (1.72- (-1 {17 (-} (-} ()] -}
7.90) R
200 mig 87 mq 4.00 22700 33800 11.8 228 14.7
(70.4) (19z- (67.5) (68 8) (68.8) (747 (6.48)
LX)
600 mg 3 2070 100 641 SO0 ETBOO .84 126 128
(=) (2,00 - \ (= =) =) =) {=)
2.000)

BLU-667-1101 | Repeat dose, steady state (Cycle 1 Day 15) o~

ﬁgﬁm_u.m. 408 197 _|N\SAo 5380 : 130
60mgQD | 1 ) 0r N )
19m N
560 SQ& 3400 3400 - 119 222 129
100mgQD | 2 © 3 © © & ) )
4
S\ 3% 7010 7030 i 28,5 (108) | 555 149
Womg QD | & (7 (2.00 - (108) (108) {(77.9) (5.19)
4.08)
312 20700 | 20900 - 145 748 258
300mgQD | 4 gNGI® | @es- | Gon | (G0.2) ) I8
24.0)
2830 4.00 43000 | 44400 . 9.10 368 223
400 mg QD (52.5) {095 - {601} {57.00 {60.2) (82.5) (13.5)
228)
4240 8.00 8700 | 79100 i 7.62

@' 1 i) (8.00 - - () )
(S
O
*
N

Ko
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Study Ceeodean (FV) °
Identifier Pralsctinib Comay T AUC 2y AUC w10 AlC, CL'F ViF ez
(Location) Treatment by (mg/L) iy {h*ngmL) | (h*ngml) | (heng/ml) (L} L) il
Healthy Subjects
BLUG6T-0101 2= 100mg | 20 1181 8.501 13530 26590 26680 7.495 1409 13.179
(CSRE BLUGGT- capsule, (33.6) {401 - {41.9) {29.2) {29.1) (29,13 (28.7) 20004
0100y single dose, 24.09)
: Q
2= 100 me a1 5T8.6 4.2 7502 11880 1 155HD 16.67 . PR 13153
capstile, (48.8) {2.00 - (40.4) (46.6) (46.0) (46.0) \ 5) (3.2638)
single dose, 5.0
fasted Ly,
BLU-GGT-00102 4= 100mg | 90 1782 3250 26020 49330 4555 00 1907 16927
{CSR BLU-66T- | tabler, smgle (38.4) (100 - {34.3) {37.5) (37.6) 3N [36.2) (4.91)
o2y dose, fasted 12.040) Q
4 = 100 me R7 1048 4.744 14780 28270 a2 4.07 3276 16912
capsulbe, (49.8) {200 - {47.1) {51.7) (51.9% (31.9) (46.5) (6.38)
single dose, 24.03)
fasted @
BLUGAT-0103 J«00mg | & 956.1 4.044 = 22980 23050 1341 429 12.682
(CSE BLU=-66T- | capsule + (29.4) {2.00 - (396 (39.4) (35.4) (46.9) (1.96)
0103y -1 mg 4.78) Q'
[Li{-]
capsule,
single dose,
fasted
BLU-G67-0104 2x100mg | 25 | 394(734) 2.0 1 ‘133& 11550 17.3 365 (80.T) 16.1
(CSR BLU-667- |  capsule, (1.50 - i (50.3) (30.00 (30.00 (9.8
0104) sangle dose, 10.0%
fasted
(pralsetuib IO
alone) QS
4= 100mg | 235 1168 1,55 y 16840 EFRIi] 31200 128 261 (52T 14.4
capsule, (52.5) 43 - (52.5) (51.6) (51.4) (51.4) (347
fasted Q
{pralsetmib
alone)
BLU-667-0108 | 4= 10dmg | 36 1 202 13350 27490 27600 14.5 305 151
(CSRBLU-667- | capsule, (1.50 - (414 (467 (46.6) (46.6) {49.3) (4.30)
0105) single dose, s 12.00
fasted
(pralsetuub
alone)

Abbreviations: AUCO- xa under the plasma concentration-time curve from time 0 to infinity; AUC0-24 = area
under the plasma con;@tion—time curve from time 0 to 24 hours post-dose; AUCO-last = area under the plasma
concentration-tigneNgu from time 0 to the last measurable concentration above the lower limit of quantitation;
CL/F = apparengoral clearance, unadjusted for bioavailability; Cmax = maximum plasma concentration; %CV =

populatio

percent ¢ e?xL f variation; GeoMean = geometric mean; N = number of subjects in the pharmacokinetic
ﬁ C = non-small cell lung cancer; QD = once daily; Tmax = time of maximum plasma concentration;

t1/2 =% t elimination half-life; Vz/F = apparent volume of distribution during the terminal phase, unadjusted
forébi ifability.

iaf (range) for Tmax and arithmetic mean (standard deviation) for t1/2.
Souree: NCA PK Report BLUE201904, Table 5, Table 6; CSR BLU-667-0101, Table 11-2; CSR BLU-667-0102, Table
11-2; CSR BLU-667-0103, Table 11-3; CSR BLU-667-0104, Table 11-3, Table 11-6; CSR BLU-667-0105, Table 11-
2.
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Absolute bioavailability

No absolute bioavailability study in humans was conducted.

Relative bioavailability/Bioequivalence b

The median time to peak concentration (Tmax) ranged from 2.0 to 4.0 hours following sing@ses of
pralsetinib 60 mg to 600 mg (0.15 to 1.5 times the recommended dose of 400mg) (Tabl@).

Pralsetinib Cmax and AUC increased inconsistently over the dose range of 60 mg to 60Qng once daily
(0.15 to 1.5 times the recommended dose); PK was linear in the dose range of 200
healthy volunteers. Pralsetinib plasma concentrations reached steady state b

At the recommended dose of 400 mg once daily under fasting conditions, t n steady state Cmax
of pralsetinib was 2830 ng/mL and the mean steady state area under the @gnéentration-time curve
(AUCO0-24h) was 43900 heng/mL. The mean accumulation ratio was ~% after repeated dosing.

The relative bioequivalence studies showed that the exposure was Qer for capsules of process II
compared with process I, and a non-clinically relevantlarger szz
compared with process II. In the target population, capsules

capsules of process III
ss I were used for the dose
escalation part of study 1101, whereas capsules of process 11 primarily used for the extension
part of the study. The majority of the efficacy and safety islba on treatment with capsules of
process II. The capsules for marketing are from proces@ o clinically relevant differences between
exposure of capsule II and III are evident.

Influence of food O

In study BLU-667-0101 the effect of food was%ined. The study was an open-label, randomized, 2-
period crossover study in 20 healthy adul%:e ale and 13 male). The objective was to compare the
PK of pralsetinib given as a single 200
high-fat meal. Blood samples for anal W’@pralsetinib in plasma were taken at prespecified time
points for up to 192 hours after adg éation. Following administration of a single dose of 200 mg
pralsetinib with a high-fat meal (a n@ imately 800 to 1000 calories with 50 to 60% of calories from
fat), the mean (90% CI) Cmaxgralsetinib was increased by 104% (65%, 153%), the mean (90%
CI) area under the plasma cqfic ation vs time curve from time 0 to infinity (AUCO--) was increased

by 122% (96%, 152%), aQr median Tmax was delayed from 4 to 8.5 hours, compared to the

when administered with or without a standardized

fasted state (Figure 17, Ta 14).

Comparing Cmax ar%xo_m after administration of 400 mg pralsetinib from study 1101 (2 hours

r after intake of pralsetinib in NSCLC patients) and study 0102, 0104 and 0105

(intake of pra after an overnight fast in healthy volunteers), Cmax was 38-61% higher and
AUC,.« was& higher when fasting was 2 hours compared with administration of pralsetinib after
.

. The difference is considered to be caused by the difference between healthy subjects

fasting before an

an overni
and NSC tients. A simulation-based analysis revealed no clinically relevant changes in exposure
when @etinib is administered after at least 2 hours of fasting and 1 hour before the next meal and

wh inistered after 10 hours of fasting.
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BLU-667 (2 x 100 mg Capsules), Fasted
BLU-667 (2 x 100 mg Capsules), Fed

567 Concentration (ng/ml)

Plasma BLU-6f

0 24 48 72 % 120 144 @ 168 192

I'me (h)

Figure 17. Mean plasma concentration-time profiles after @l&listration of 200mg

pralsetinib under fasted and fed conditions

Abbreviations: BLU-667= pralsetinib. Note: The data for fed conditi offset to the right to enhance clarity.
Source: CSR BLU-667-0101

Distribution \

In patients with NSCLC treated with pralsetinib tQJse of 400 mg, the volume of distribution was
228 L after single dose and 268 L at steady st Ifdicating that pralsetinib was extensively distributed
to tissue. The geometric mean apparent me of distribution during the terminal phase, unadjusted
for bioavailability (Vz/F) was similar in p& with NSCLC and healthy subjects. In the clinical mass-
balance study in healthy subjects, the g/—to—plasma ratio was 0.6-0.7 and in vitro studies showed a
high level of protein binding (see 6'&.3.3 Pharmacokinetics).

Elimination Q
Study BLU-667-0103 was n-label study to assess the absorption, metabolism, excretion, and
mass-balance of [14C] pr inib after a single oral dose in 6 healthy adult male subjects. In the mass

balance study, T2 of)\IsBetinib was 12.7 hours, and clearance was 13.4L/h for pralsetinib. In the
NSCLC population ( LU-667-1101), T%> was 14.7 hours after a single dose of 400 mg and and
22.2 hours follo ultiple doses of 400 mg pralsetinib. Clearance was 9.1 L/h at steady state
(Table 14). The n total recovery of the administered radioactivity was 78.6%, 6.06% in urine

(4.8% as un@ed) and 72.5% in faeces (66% as unchanged), indicating that excretion in faeces
was the @gelimination pathway for [14C]pralsetinib in humans.

Differz -life between pralsetinib (13 hours) and total radioactivity (20 hours) were observed.
ism

Me;h

A small proportion of pralsetinib was metabolised after the single oral dose of [14C]pralsetinib (study
BLU-667-0103). Pralsetinib oxidative metabolism was mainly mediated by CYP3A4 (phase I), with
minor contribution of CYP1A2 and CYP2D6. The phase II metabolism was mainly catalysed by UGT1A4,
with minor contribution of UGT1A1 and UGT1A3. In the mass balance study, around 5% of the
radioactivity in plasma was represented by metabolites of pralsetinib. The main metabolite was made
by glucuronidation (M709), whereas the minor metabolites (M453 and M549b) were made by
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oxidation. In faeces and urine, pralsetinib accounted for the majority of the radioactivity, 96.4% and
91.5% respectively, and demonstrated that the majority of the parent drug was excreted unchanged.

Dose proportionality and time dependencies

Dose proportionality b

In healthy subjects there was a dose proportional increase in exposure, whereas this wa @e case
in patients with NSCLC, neither at single dose or at steady state (Table 14). Although@
individuals received doses lower or higher than 400 mg, the exposure more than douQ

increase in dose of 100 mg over the range 200 to 400 mg. O

Time dependency Q

The exposure at steady state was around two-fold for doses of 100, 200, 3 ‘Aﬁ 400 mg compared
with exposure for single dose (Table 14). There was no indication that this“2zfold higher exposure was
Arﬁ}

W
or an

dose dependent. After a single dose of 400 mg in NSCLC patients, app elimination half-life (t1/2)
was 15 hours and at steady state, the t1/2 was 22 hours. However, grough concentrations were similar
when steady state was reached.

Special populations Q

Inter-individual variability

A higher interindividual variability was seen in the NSN population compared with healthy subjects.
Interindividual variability (%CV) in the population ameter estimates of CL/F and V/F was 48% and
46.9%, respectively. 6

Pharmacokinetics in target population Q

The mean plasma concentration-time cu@ter single dose and at steady state in the NSCLC

subjects are shown in Figure 18. Q

R

&
N

>
<
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Figure 18. Mean plasma conceb n-time profiles of pralsetinib in patients with NSCLC

Abbreviations: C1D1= Cycle 1 Day
data; NSCLC= non-small cell lun

e dose); Cycle 1 Day 15 (steady state); N= number of patients with
r. Source: NCA PK Report BLUE201904

In the patient population QLC subjects) as in healthy volunteers, pralsetinib was rapidly absorbed.
The exposure was magkedly farger in the NSCLC population compared with healthy volunteers.
Clearance was similm SCLC patients and healthy subjects and varied from 12-14 L/h.

Renal impairm@
.

Only 6% of p@tinib is excreted in the urine, and the pop-PK model showed that none of the

parame r’s\ ney function had statistically significant effects on PK parameters. No subjects with
impairment or end-stage renal disease were included in the studies and therefore no data

on th@

ients are available.
impairment

Pralsetinib is mainly metabolised in the liver, however, in the pop PK analysis, markers of hepatic
impairment were not statistically significant in the model. No subjects with moderate or severe hepatic
impairment were included in the studies and therefore no data on these patients are available.
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Gender, race, body size, age
No differences between gender regarding PK parameters were observed.

Asian subjects (n=50) had a 7% higher increase in Cmax at steady state, whereas the AUC at steady
state was comparable to patients of white, black, other or unknown race (n=304).

In the pop PK analysis, none of the markers of body size were statistically significant in the after

adjusting for other covariates. c
*

Based on the pop PK model, elderly subjects had a lower clearance and thereby a hig@\xposure to
pralsetinib. The exposure increased by 15% in subjects of 80 years compared with cts of 60

years.

The mean age of subjects included in the model was 49 years with a range &87 years. Out of

161 patients, 60 patients were 65 years or above with the majority betwee and 74 years of age.
Age 65-74 Age 75-84 "F Age 85+
(Older subjects number (Older subgs number (Older subjects number
/totalnumber) /totalm@ ) /total number)

PK Trials 52/161 6/161 A 2/161

No data in paediatric subjects has been obtained. Q

Pharmacokinetic interaction studies O

Potential effect of pralsetinib on other activ stances

In-vitro studies showed that pralsetinib had p@al for reversible inhibition of CYP2C8 and CYP2C9,
for gut inhibition of CYP3A4/5, for time-dependéent inhibition of CYP3A4/5 at clinically relevant
concentrations (see section 2.3.3 Pharm ipetics). The EMA Guideline on investigation of drug
interactions recommends in vivo studies§if i vivo inhibition cannot be excluded based on the Ki. The
inhibitory potential of pralsetinib (IC P-gp, BCRP, OATP1B1, OATP1B3, OAT1, MATE1, and
MATE2-K exceeded the EMA regul resholds (Table 15). However, none of these findings were

O
D
&
9
N

>
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Table 15. Evaluation of transporter-mediated drug-drug interaction potential for pralsetinib

FI'A Determination EMA Determination
Fotential Potential
Interaction Inferaction
Transporter Equation Value if Value Eguation Value if Value
P-gzp Lga * / ICs0 8717 =10 E:"/(0.1 = 0.0006 =1
{C2EB=al cells) Lga ) (C2BBel cells),
304 0.016
(MDER1-MDCE (MDE1-MDCE . 0’
cells) cells) '\‘ o
BCEP Ty % IC 1204 =10 E:"(0.1 = 0.0042 =1 \
{C2EEel cells), Lga ) (C2BBel cells),
G449 0.0077
(MDE1-MDCE [Lﬂ)ll-hﬂ:)[‘:%\
cells) cells) &\
OATPLE3 B* 142 =11 EL 25 w fup = | D048 '5 1
I'JI TN j \
-
OATPIEL BC 32 =11 E W35 = £, = | 0.000 =1
Gome ¥
MATEL Lowe STC50 0193 =01 K (50 = QE =1
Loavs %) Viv AN
MATEZ-K L e S1Cs0 0154 =01 E; {50 = OG5 =1
IGIII.'\__ ‘:'
OATI L e S50 0015 " =01 V065" =<1
OAT3 L e STC 50 0009 =01 1.15 =1
BSEP Mot applicable E; Bi{50 = 1.35 =1

L r}

P

Abbreviations: BCRP = breast cancer resistance protein; BSEP = bile salt efflux pump; EMA = European Medicines
Agency; FDA = Food and Drug Administration;al€50 = half-maximal inhibitory concentration; Ki = inhibition
constant; MATE = multidrug and toxin extrusiOn ein; MDCK = Madin-Darby canine kidney; MDR1 = multidrug-
resistant-1 gene; NSCLC = non-small cell | ncer; OAT = organic anion transporter; OATP = organic anion
transporting polypeptide; P-gp = P-gl u

Note: Cmax = 2830 ng/mL (5.304 uM @? ecommended Phase 2 dose of 400 mg once daily for patients with
NSCLC in Study BLU-667-1101).

@ Igut (molar concentration of pralsetinib in gut) = 2999 uM, calculated by dividing 400 mg by 250 mL and based on
molecular weight of 533.6 g/ Ki = 1C50 / 2; R = 1 + ((fu,plin,max) / IC50), where fu,p (2.9%) is the
unbound fraction in plasmna and%in, max is the estimated maximum plasma inhibitor concentration at the inlet to the
liver; ¢ Iin,max = Ima Fa x Fg x Ka x Dose] / Qh, where Fa (fraction of absorbed dose) = 1, Fg (the fraction
of absorbed dose esca@ut wall extraction) = 1, Ka (absorption rate constant) = 0.1 min-1, Qh (total hepatic
blood flow) = 1,624/ mih, and dose = 400 mg; © Imax,u (maximal unbound plasma concentration of the interacting
drug at steady N = 0.154 uM (ie, 2.9% x 5.304 uM); fValue estimated using estimated IC50 of 10 uM (Ki =5
uM) for OAT" CJ

Source: C@a ed from data available in Module 2.6.4 based on FDA Guidance for Industry: In Vitro Drug

Interactii udies - Cytochrome P450 Enzyme- and Transporter-Mediated Drug Interactions, 2020 and European
Medi '%gency: Guideline on Investigation of Drug Interactions, 2012.

ive substances that may have an effect on pralsetinib
Pralsetinib is a dual substrate of P-gp and BCRP, but not of transporters BSEP, OCT1, OCT2, OATP1B1,
OATP1B3, MATE1l, MATE2-K, OAT1, or OAT3 in cell-based assays. In vitro studies with recombinant
human CYP450 enzymes indicated that Phase I metabolism of pralsetinib is mainly mediated by
CYP3A4 (see section 2.3.3 Pharmacokinetics). A clinical drug-drug interaction study was conducted to
investigate the effects of a strong inhibitor of CYP3A and P-gp (itraconazole) and a strong inducer of
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CYP3A and P-gp (rifampin), on the single-dose PK of pralsetinib (Study BLU-667-0104). The drugs in

this study were administered under fasting conditions.

The PK of pralsetinib was evaluated after a single dosage of 200 mg and after concomitant itraconazole

200 mg QD and resulted in exposure increase, from 593.9 to 1089 ng/ml (about 84%) based

Cmax

and from 11380 to 40790 hxng/mL (about 250%) based on AUCO-t, in presence of itraconaz

(Figure 19).

<

14004
13007 ]

B—+1 BLU-667 Alone
“ -~ 9 BLU-667 + Itraconazole

12001
1100
1000
500 i
8004 [tk
7007 i
600 m
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4007 | “" -+ %
20| B i %
-4 \%’*—7\, 7_- ‘7-_\§""”§’;’—%"@" -

T T T T T
0 24 48 72 96 120 144 168 192
Time (h)

Plasma BLU-667 Concentration (ng/ml)

Figure 19. Mean plasma BLU-667 concentratiome profiles following administration of
200 mg BLU-667 with and without coadmini@tion of itraconazole 200mg QD (linear scale)

- Part 1 (PK evaluable population)
Note: BLU-667 + Itraconazole is shifted to the right%se of reading.

The PK of pralsetinib was evaluated afte &;Ie dosage of 400 mg and after concomitant rifampin

600 mg QD (Figure 20). The mean ex of pralsetinib decreased from 1168 to 815.9 ng/ml (about
30%) based on Cmax and from 3 @842 hxng/mL (about 68%) based on AUCO-t in presence of
rifampin. In addition, the mean G%roxycortisol to free cortisol ratio in urine increased from 5.23 to

25.3-45.2 after concomitant rif@in.
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Figure 20. Mean plasma BLU-667 concentration-time profiles following administration of
400 mg BLU-667 with and without coadministration of rifampin 600mg QD (linear scale) -
Part 2 (PK evaluable population)

. Q,
Gastric effect {\
Pralsetinib is classified as a BCS Class 2 drug substance and the aqueous solubility, trongly pH-
dependent. A clinical study of gastric effect with the proton pump inhibitor (P esomeprazole
resulted in a lower pralsetinib exposure (Cmax and AUC decreased 25% an% after concomitant
dosing (Study BLU-667-0105)(Figure 21). The drugs were administered u@ sting conditions.

Note: BLU-667 + Rifampin is shifted to the right for ease of reading.

14004
13007
12001 |
11004 |l

& BLU-667 Alone
= BLU-667 + Esomeprazole

Plasma BLU-667 Concentration (ng/ml)

0 24 48 72 120 144 168 192 216
( e (h)

Figure 21. Mean plasma BLU-667@:entration-time profiles following administration of
400 mg BLU-667 with and wit t€oadministration of esomeprazole 40mg QD (linear scale)
(PK evaluable population)

Note: BLU-667 + Esomeprazolei( d to the right for ease of reading.

None of the covariates PPQH(N=27), H2RA use (N=14) and antacid use (N=8) were found to be
significant in the fina%P odel.

2.3.3. I@acodynamics
L 4

Pharmacody were evaluated in the study of NSCLC patients (study 1101), which is described in
detail in sécti .5 Clinical efficacy.
Mec. 'm of action

chanism of action of pralsetinib is based on the evidence of non-clinical studies, PK and
P harmacodynamic modelling, no human mechanistic data have been provided.

Primary and Secondary pharmacology

Primary pharmacology
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Pralsetinib is a tyrosine kinase inhibitor that targets RET fusions and mutations, including V804

gatekeeper mutations associated with resistance to other therapies. In the pharmacodynamic analysis,

changes in dual specificity phosphatase 6 (DUSP6) and sprout receptor tyrosine kinase signaling

antagonist 4 (SPRY4) mRNAs were analysed in tumour tissue for different doses of pralsetinib in order

to analyse whether the RET pathway is targeted (Figure 22).

From tumour tissue, tumour markers were measured pre-treatment and 4 weeks after tre

initiation in 18 out of 62 patients. The relative change was assessed. The 60 mg QD dos had an

increase in DUSP6 and SPRY4, whereas the 200 mg, QD, 300 mg QD, 400 mg QD, 12& 1D and
upp

200/100 BID were associated with a decrease in DUSP6 and SPRY4. These results ar ortive of a
dose of at least 200 mg QD, although the samples are very small in each group (Z@bjects).

200 B DUSPE \Q
B SPRY4 $§J

-
=
[=]

Median % Change
(Baseline to Week 4)

-100

&
& o

&
& o0 5 e @g\@

Figure 22. Summary of mitogen-activated r@n kinases pathway (dose-escalation patients
in safety population)
Abbreviations: BID= twice daily; DUSP6= dual,specificity phosphatase 6; QD= once daily; SPRY4= sprout receptor

&
&

ne is defined as the last assessment prior to first dose of
eeks) were included. Source: Table 14.4.2.1.1.8

tyrosine kinase signalling antagonist 4. Notes;
pralsetinib. Samples collected within Weeké
Secondary pharmacology b
No dedicated QT interval corr or heartrate (QTc) study was conducted, and a secondary analysis
of study 1101 therefore ser as the thorough QTc study for pralsetinib.

In 34 patients, continuous lead ECG recordings were obtained and plasma samples were taken. At
steady state, the meNange in QTc was 5.6 ms compared with baseline. Mean change in QTc varied
between 4.9 ms an@ms at all timepoints, and a QTc prolonging effect cannot be ruled out.

Based on Figuse Qﬁere seems to be an exposure response relationship. The higher concentration
the greater ch@nge in QTc especially for concentrations above 3000 ng/ml. Even though the median

Ctrough ¢ g dose is 1150 ng/ml, a large interindividual variation in exposure is evident, and
concentrb above 3000 ng/ml could be expected in some patients.

Thi i@ected in the SmPC with a relevant warning in section 4.4 and potential interaction with other
T ongating medicinal products in section 4.5.
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Change in QTcF (msec)

50~ _ _ _ , _ _ Q
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Plasma Concentration (ng/mL) &

baseline and 2-sided 90% confidence intervals of the slope

Abbreviations: CI= confidence interval; QTcF= QT corrected for heart rate \Q\e Fridericia method. Note:
Regression line (90% CI), intercept= 19.9 slope= -0.0003 (2-sided 90% .0030, 0.0024, p = 0.841) for
regression of change in QTcF on pralsetinib plasma concentration are&&ed from a linear mixed-effects model

Figure 23. Observed pralsetinib concentration in plasma versus;bg in QTcF from

with baseline value and plasma concentration as continuous covariat e as a categorical factor, and random

intercept and slope per subject. Source: BLU-667-1101, Cardiac @ Report, Figure 17.

The overall NSCLC safety population treated with pra with a starting dose of 400 mg QD
(n=281) from the ARROW study was included in thg investigation of body weight and QT prolongation.
15 patients experienced an AE of QT prolongation@oxplot of body -weight versus QT prolongation for
this patient population did not indicate any linklb een baseline body weight and QT prolongation.
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Figure 24. Box plots of body weight by QT prolongation

Relationship between plasma concentration and effect
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A number of E-R analyses were conducted. The following outcomes were assessed: Progression free
survival, duration of response, best overall response, clinical benefit response, disease control
response, systemic tumour kinetics and CNS metastases. None of the analysis showed evidence of an
association between exposure and response, besides the analysis of duration of response when
stratified by baseline Eastern Cooperative Oncology Group (ECOG) performance status. The IawE-R
relationship in the efficacy analysis is indicative of a high degree of receptor occupancy at I%

levels.

osure

With regards to safety parameters, there was a statistically significant association bet @xposure
and grade 3+pneumonia (Figure 25 and Figure 26) and grade 3+ anaemia and. Furthegrmore, there

were indications of a decrease in haemoglobin and absolute neutrophil count and r increases in
aspartate aminotransferase (AST) and alanine aminotransferase (ALT) with in@ﬂg exposure to

pralsetinib. &
TERE . M= n 0
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Figure 25. Boxplots of gradm neumonia adverse events versus pralsetinib Cave (Patients
with NSCLC, E-R safety p on)

Abbreviations: C,e= Averaga concentration; E-R= exposure-response; N= number of patients with data;
NSCLC= non-small cell g cancer. Note: The solid horizontal lines and box heights represent the median, and 25%
to 75" percentiles, res@ ly. Dots are the outlier data (= 1.5 * interquartile range). Number above each box

f i

specifies the numbe

ents per group. P-value from Wilcoxon rank sum test. The width of the box plots is
proportional to th uate root of the number of observations in that box. Source: E-R Report BLUE201905, Figure

22. AN
0\(J
Q
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Figure 26. Time to grade 3+ pneumonia adverse events v@ pralsetinib Cave quartiles
(Patients with NSCLC, E-R safety population) Q

Abbreviations: C,,.= Average plasma concentration; E-R= exposn@tponse; G3+= Grade 3+; NSCLC= non-small
cell lung cancer. Note: Solid lines represent Kaplan-Meier curv, aded areas represent 95% confidence interval,
and p-value is derived from a log-rank test. Plots truncated\ months. Source: E-R report BLUE201905, Figure

” O
A scatterplot of change from baseline haemog&value versus Cave is provided in Figure 27. A clear
trend was apparent, with a reduction in c ge from baseline haemoglobin value as Cave increased.

Similar trends were also evident betweef change from baseline haemoglobin value and steady state
exposure metrics on C1D15 (E-R Re;@ UE201905). A 25% reduction in baseline haemoglobin and

30% increase in ALT is expected i@
observed Cave at C1D15.

Safety Population. y = -z&- 0062 *x r* = 0.064
i i €

[

C patients receiving 400 mg of pralsetinib, according to the

|
g
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Figure 27. Scatterplot of change from baseline haemoglobin value versus pralsetinib Cave
(patients with NSCLC, E-R safety population)

Abbreviations: A= change; C,ve= average plasma concentration; E-R= exposure-response; NSCLC= non-small cell

lung cancer. Note: Open circles= observations, solid line= linear trend. Source: E-R report BLUE201905, Figure 35.
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2.3.4. Discussion on clinical pharmacology

Bioanalysis and models

The bioanalysis of pralsetinib is well documented and overall acceptable. The Pop PK of pralsetinib was
described by a 1-compartment linear model with several absorption transit compartments de ing

on the capsule manufacturing process. @

The significant covariates included in the final model were Asian race on V/F, NSCLC p‘at% on F, age
on CL/F, concomitant CYP3A4 weak inducer use on F, NSCLC patients administered c rocess I
on F, and capsule Process III on the absorption transit rate for HV. The effects of C i

and Capsule Process 1 on pralsetinib exposure were considered not clinically relevéT
reduction of CL/F due to age seems plausible. The reduction (26%) in the V/F@an population could
be related to a lower body weight in the Asian population.

4 weak inducer
he expected

Plots of exposure versus weight in NSCLC patients at steady -state (C1D owed a clear relation
between weight and pralsetinib exposure. An effect of weight have bee uded in the Pop PK model.
Subgroup analyses investigating the relation between body weight ahd relevant safety and efficacy
measures including QTcF did not indicate any relations. The pvcV, ihowed the model could
adequately capture the trend of observations in both HV and p téd

Pop PK simulations indicated that about 90% and 40% of tients would maintain adequate
brain exposure based on Cmax and Ctrough, respectivel ring the dosing interval of 400 mg QD. E-
R relations were explored by means of graphical ana& d time-dependent Cox proportional hazard
models.

ADME O

Gavreto is for oral use. Patients should swallo@ hard capsules whole with a glass of water, on an
empty stomach. Pralsetinib was rapidly alsq;ed with @ Tmax of 2-4 hours following single doses of
pralsetinib 60 mg to 600 mg (0.15 to 1.3 timp€s the approved recommended dose). The absorption
differed substantially when pralsetiniﬁ aken after 10 hours of fasting and with a high fat meal. No
information was provided regardin effects for the 400 mg dose level. However, the food effectis
expected to be similar for the hig ose level (400 mg) as observed in the 200 mg dose level. In
the phase II study, pralsetinib @ administered 2 hours after and 1 hour before food intake, which is
the recommended administragion in the SmPC(see section 4.2 and 5.2 of the SmPC). This method of
administration was not er::d in the food effect study, but a simulation-based analysis revealed no
clinically relevantch esi posure when pralsetinib is administered after at least 2 hours of fasting
and 1 hour before tr@ t meal and when administered after 10 hours of fasting (data not shown).

Distribution, met and elimination were well described. The volume of distribution was estimated
to 228 L after ¢ ﬁt dose and 268 L at steady state, indicating extensive distribution from plasma
into tissueg, Rralgetinib was mainly metabolised by CYP3A4 and to a lesser extent by CYP2D6 and
CYP1A2, Nas mainly excreted with faeces. However, the mean total recovery of administered

radioacti n urine and faeces was only 78.6%. The mean plasma elimination half-life of pralsetinib
was 1 ours following a single dose of 400 mg (the recommended dose) pralsetinib and 22.2 hours
follaWwing multiple doses of 400 mg pralsetinib. As metabolites account for 5% or less of TRA, their PK

has _not been evaluated and no additional information is provided.

Pharmacokinetics were both measured in healthy volunteers and NSCLC subjects. In NSCLC subjects,
the exposure to pralsetinib was higher than in healthy volunteers, and the interindividual variability
was higher. The lack of fasting in the NSCLC population is likely to have explained the higher
interindividual variability in the population. Due to a mean T"2 of 15 hours after single dose and 22
hours at steady state, a dosing interval of 24 hours is chosen.
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Special populations

Pharmacokinetics in special populations were primarily evaluated in the pop PK model. Consistent with
the minor excretion in the urine, renal clearance had no effect on PK in the pop PK model. Hence no
dose adjustment is recommended in patients with mild or moderate renal impairment.

e

the kidney is negligible, no dose adjustment is required in patients with severe renal impairgfeft or
end-stage renal disease. .

No subjects with severe renal impairment or end-stage renal disease. Since pralsetinib eIim’@

Markers of hepatic impairment did not have any impact on PK in the pop PK model. '@ore, no dose
adjustment is recommended in the SmPC for patients with mild hepatic impairme

No subjects with moderate or severe hepatic impairment were included in t@s and therefore no
data on these patients are available and have been included in the pop PK use in these patients
is not recommended. This is adequately reflected in section 4.2 in the SmRC. Fhe applicant will conduct
study GP43163 to characterise the pharmacokinetics of pralsetinib in p s with hepatic impairment
(category 3 study in the RMP).

With regards to race, Asian subjects had a 7% higher Cmax thar@Asian subjects, but AUC at
steady state was similar across races. The higher Cmax is not idered clinically relevant. Low

weight patients experience markedly higher Cmax exposure edian weight or obese patients.
This can be accepted if there is no increased risk for safeténts for this patient subgroup.

Based on the pop PK model, elderly subjects had a | e@arance and thereby a higher exposure to
pralsetinib than younger subjects. As such, patients of years had a 15 % higher exposure compared
with patients of 60 years, which is not considerec@'cally relevant and no dose adjustment is
recommended for patients aged 65 years and

No studies have been conducted in the paggdiatric population, which is considered acceptable.

Interactions ‘ )

Pralsetinib is mainly metabolised P3A4, with minor contributions from CYP2D6 and CYP1A2 while
UGT1A4 is the major enzyme res ible for formation of the N-glucuronide of pralsetinib. Cell-based
transporter studies indicated P@ nib is also a dual substrate of transporters P-gp/BCRP.

Pralsetinib was a perpetrat &drug—drug interactions (DDI) in vitro and none of these findings were
further investigated in VI'\Q

Co-administration of Netinib can alter the exposure of sensitive substrates of CYP enzymes

(CYP3A4, CYP2C9 a@PZCS) and transporters (P-gp, BCRP, OATP1B1, OATP1B3, OAT1, MATE1 and

MATE2-K). Sups@&drugs of these CYP enzymes and transporters with narrow therapeutic index
tYimited to cyclosporine, paclitaxel and warfarin) should be avoided.

(including, bu \

. { !
The applica ecommended to conduct clinical interaction studies to evaluate the effect of repeat
doses of etinib on the PK of sensitive substrates of CYP3A4, CYP2C8 and CYP2C9, and of
trans;@ substrates of P-gp, BCRP, OATP1B1, OATP1B3, OAT1, MATE-1 and MATE-2K.

inib as a victim of DDI were investigated in vivo with itraconazole (strong CYP3A and P-gp
infikitor) and with rifampin (strong CYP3A and P-gp inducer). Co administration of 200 mg pralsetinib
once daily with itraconazole 200 mg once daily (a strong CYP3A4 and P- gp inhibitor) increased
pralsetinib Cmax by 84% and AUCO-c by 251%, compared to pralsetinib administered alone.
Therefore, co administration of pralsetinib with strong CYP3A4 inhibitors or combined P gp and strong
CYP3A4 inhibitors (including, but not limited to, ritonavir, saquinavir, telithromycin, ketoconazole,
itraconazole, voriconazole, posaconazole nefazodone, grapefruit or Seville oranges) should be avoided
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because of the potential increased incidence and severity of adverse reactions of pralsetinib. If co
administration with strong CYP3A4 inhibitors or combined P-gp and strong CYP3A4 inhibitors cannot be
avoided, the dose of pralsetinib should be decreased (see sections 4.2, 4.4 and 4.5 of the SmPC).

Table 16: Recommended dose modifications for Gavreto for co-administration with ong
CYP3A4 inhibitors or combined P-gp and strong CYP3A4 inhibitors

Current Gavreto dose Recommended Gavreto dose ,@
400 mg orally once daily 200 mg orally once daily ‘\‘O
300 mg orally once daily 200 mg orally once daily r\
200 mg orally once daily 100 mg orally once daily \ad
A\
Co administration of 400 mg pralsetinib as a single dose with rifampin 6 once daily (a strong
CYP3A4 inducer) decreased pralsetinib Cmax by 30% and AUCO-< by » Based on a population PK

analysis, CYP3A4 weak inducers decreased pralsetinib exposures, byt were not clinically significant in
patients with NSCLC. Therefore, co administration of pralsetinib 'Qrong CYP3A4 inducers
(including, but not limited to, carbamazepine, phenobarbital, p %in, rifabutin, rifampicin and St.
John’s Wort [Hypericum perforatum]) should be avoided bec f the potential decreased efficacy of
pralsetinib. If co administration cannot be avoided, the doQ&p Isetinib should be increased to
double the current pralsetinib dose starting on Day 7 of ministration of pralsetinib with the strong
CYP3A4 inducer. After the strong CYP3A4 inducer ha gdiscontinued for at least 14 days, the
pralsetinib dose that was taken prior to the use of the inducer should be resumed (see sections 4.2,
4.4 and 4.5 of the SmPC). b

The applicant will conduct a DDI study (study 43162) to evaluate the effect of a P-gp inhibitor on
the PK of pralsetinib and to inform approw\f‘josing strategies for safe coadministration of pralsetinib
e

with P-gp inhibitors (category 3 study in@ P).

The applicant is recommended to ss@he impact of BCRP inhibition, weak or moderate CYP3A4
inhibition with or without p-gp inhibition, and moderate CYP3A4 induction using PBPK modelling.

Pralsetinib is classified asa B @ss 2 drug substance and the aqueous solubility is strongly pH-
dependent. The effect of con€omitant administration of a PPI drug, esomeprazole, was not clinically

relevant. Q
Pharmacodynamics\

The pharmacodyn @of pralsetinib are well described. In the primary pharmacology study, there
was a decreasg ifythe tumour markers DUSP6 and SPRY4 after treatment with doses of at least 200

mg QD. . O

In the E- Nysis there was no clear association between exposure and response with regards to
efficacy. ack of E-R relationship is indicative of a high degree of receptor occupancy at low
ex o@evels.

der to support the starting dose of 400 mg QD, some explorative analyses were performed (data
notshown). The analyses indicate that patients who started on a dose of 400 mg QD and maintained
this dose had the greatest and most sustained percentage reduction in tumour size over time
compared with patients, who were not adherent, had their dose reduced, or started at a lower dose.
This finding should, however, be interpreted with caution, due to the fact that this finding is likely to be
highly confounded by disease severity.
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Systemic tumour size over time data were available at different dose levels in several patients (data
not shown). A model-based analysis showed that differences in percent change from baseline in
tumour size by dose reductions and dose interruptions were negligible among the different dose
regimens evaluated.

With regards to safety parameters, there was an E-R relationship for grade 3+ anaemia and g

pneumonia. A 25% reduction in baseline haemoglobin and 30% increase in ALT is expecte
patients receiving 400 mg of pralsetinib, according to the observed Cave at C1D15.

concentrations above 3000 ng/ml. The QTc prolongating effectis reflected in the

4.4, 4.5 and 4.8.

2.3.5.

Overall, the pharmacokinetics and pharmacodynamics were well descri

2.3.6.

The primary evidence of efficacy of pralsetinib comes from th @
an ongoing phase I/1I, open-label, first-in-human, multi
advanced, unresectable RET-altered solid tumours. A tab

(Table 17).

Conclusions on clinical pharmacology

Clinical effi

cacy

O

Table 17. Tabular overview of ARROW (BLU-ﬂ-l 101)

pre;

NS

n sectio

*Q\
&
%\}

P

There was a median change in QTc just above 5 ms and a clear exposure -response r@gnship for

3+
LC

n4.2,

| ARROW study (BLU-667-1101),
ihgle-arm trial in patients with

oVerview of this study is depicted in

cut-off da

w
h
Novem@b

Taiwan, UK, USA

Primary efficacy
endpoint is ORR

treated and evaluable
for DLT at 1 dose

level

Phase II:

BLU-667 capsules at
400 mg QD
(MTD/RP2D)

Study ID/ # Study Study b esign [Populations  |Dose/Dosing # Patients/
Status Centres/ Objective(s) Regimen Subjects
Countries
I
BLU-667-1101 (80 centres/ 14 Pr/mary Phase I/1I, Patients =18 Phase I: 647 patients
(ARROW) countries: obji open- label, years with BOIN dose-escalationoverall,
NCT03037385 6 multicentre, ~ [advanceda, design of BLU-667  [585 received
Belgium, China @71 dose- unresectable,  |capsules 400 mg QD, of
EudraCT 2016- |France, ermine the [escalation, first administered orally [which 233
004390-41 Germany, IMTD/RP2D and [in-human study |RET-altered with a target toxicity |patients had
Kong, ItalyQ safety with expansion [NSCLC, MTC, or [rate for the MTD of [RET-fusion
Phase I: Korea\ into other RET 30%. Cohorts of 3-6 |positive
complete Net@ds, Phase II: altered solid patients (1-3 patients[NSCLC
@ore, Efficacy and Phase II at the [tumours for the first 3 dose  [(including 75
Phase II: safety MTD/RP2D levels) were enrolled [who were
ongoing; d }Nltzerland until 12 patients wereftreatment-

naive and 136
who previously
received
platinum-
based chemo-
therapy)
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Abbreviations: BOIN= Bayesian optimal interval; DLT= Dose-limiting toxicity; MTC= medullary thyroid cancer;
MTD= Maximum tolerated dose; NSCLC= non-small cell lung cancer; ORR= overall response rate; QD= once daily;
RET= rearranged during transfection; RPD2D= Recommended Phase 2 dose

2.3.7. Dose response study b
Dose-response and exposure-response regarding efficacy and safety from the ARROW stud@e
already been depicted and discussed in section 2.4.3 Pharmacodynamics. . %
2.3.8. Main study {

O

ARROW (study BLU-667-1101) {,Q

The study design consists of a dose escalation phase (phase I) to determi% maximum tolerated
dose (MTD) and recommended phase 2 dose (RP2D) of pralsetinib and oing dose expansion
phase (phase II) to assess clinical efficacy of pralsetinib in spe cific tummypes and treatment
settings across 9 cohorts, and further define safety and tolerability gt the RP2D, i.e., 400 mg QD.
Figure 28 depicts the study schematic of ARROW. @

R0 wrsion WSCLE, pror platinum
M ~ 80

MTE, prior cabozantinib and/or vandetanib

Phase 1, Dose Escalation | M - B85
N=82, complete
MTC, no cabozantinib or vandetanib
BOIN design
+  Advanced MTC, NSCLC or
other solid tumor Other RET fusion solid tumaors
+  30-600 mg (PO G0 or BID) ' M~ 40
» RET alteration required at -
doses =120 mg QD RET-altered tumors, pnor selective RET TEI

M~ 20

?

*
\ extansion cohort, W -~ 30

OW study schematic

Figure
Abbreviat

BOIN: Bayesian optimal interval; MKI = multikinase inhibitor; MTD = Maximum tolerated dose; MTC
= med@ hyroid cancer; NSCLC = non-small cell lung cancer; RET = rearranged during transfection; TKI =

Ty inase inhibitor. Note: Ongoing Groups 8 and 9 (NSCLC and MTC patients in centres in China only),

i uced with Protocol Amendment 8 (20 December 2018), also contribute data in the safety analysis, but not in
the efficacy analysis (they started enrolment after 11 July 2019).
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Methods

Study Participants

Approximately 587 patients will be enrolled in the study, including 62 in Phase I (dose escalat
completed) and approximately 525 in Phase II (dose expansion, ongoing) across 80 centres fr%4
countries: Belgium, China, France, Germany, Hong Kong, Italy, Korea, Netherlands, Singa Spain,
Switzerland, Taiwan, UK and USA. %

.
Main inclusion criteria (patients from phase I and Groups 1 and 2 from phas@

e Patientis = 18 years of age and provides informed consent. O

e Phase I - Pathologically documented, definitively diagnosed non-resecta@nced solid tumour.

All patients treated at doses > 120 mg per day must have MTC, or a RE ed solid tumour per

local assessment of tumour tissue and/or blood. Phase I enrichment s must have MTC or a
RET-altered solid tumour per local assessment of tumour tissue and@ood.

e Phase II - All patients (with the exception of Groups 3, 4 and 9)Qust have an oncogenic RET fusion
or mutation (excluding synonymous, frameshift, and nonsen tations) solid tumour, as
determined by local testing of tumour or circulating tumou cleic acid in blood (Next Generation
Sequencing, fluorescence in situ hybridization, other).

-

o Group 1 - patients must have pathologically doc , definitively diagnosed locally
advanced or metastatic NSCLC with a RET fusi iously treated with a platinum-based
chemotherapy.

o Group 2 - patients must have pathologi cumented, definitively diagnosed locally

advanced or metastatic NSCLC with a RERfusion not previously treated with a platinum-based
chemotherapy, including those who@; not had any systemic therapy. Prior platinum
chemotherapy in the neoadjuvantfnd adjuvant setting is permitted if the last dose of platinum
was 4 months or more before th dose of study drug.

e Patients must have non-resect isease. For Phase I only, patients must have progressed
following standard therapy not adequately responded to standard therapy, or the patient
must be intolerant to, or estigator has determined that treatment with standard therapy is
not appropriate, or ther, t be no accepted standard therapy for their disease.

e Dose expansion (Rhase atients in groups 1, 2, 3, 4, 6, 8, and 9 must have measurable disease
per Response Ev?& n Criteria in Solid Tumors (RECIST) v1.1.

e Patient agreeﬁQ vide tumour tissue (archived, if available or a fresh biopsy) for RET status
confirmatior is willing to consider an on-treatment tumour biopsy, if considered safe and
medicajlyéji le by the treating Investigator.

a
° Patier@}Eastern Cooperative Oncology Group (ECOG) performance status (PS) of 0-1.

Main @usion criteria

tlent’s cancer has a known primary driver alteration other than RET. For example, NSCLC with a
rgetable mutation in EGFR, ALK, ROS1, or BRAF.

e Inadequate haematologic and/or end-organ function.
e QTcF > 470 msec or personal/familial history of prolonged QT syndrome or Torsades de pointes.

e Significant, uncontrolled cardiovascular disease.
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e CNS metastases associated with progressive neurological symptoms or requiring increasing doses of
corticosteroids to control the CNS disease.

e Clinically symptomatic ILD or interstitial pneumonitis, including radiation pneumonitis.

e Patient received the following anticancer therapy: b
), and all

o Any systemic anticancer therapy (except for immunotherapy or other antibody thera
forms of radiotherapy, within 14 days or 5 half-lives prior to the first dose of study, ~ BLU-
667 may be started within these washout periods if considered by the Investiga \ e safe
and within the best interest of the patient, with prior Sponsor approval.

o Any immunotherapy or other antibody therapy within 28 days prior to the 'rQose of study
drug (immune related toxicities must have resolved to < Grade 2 prior tarting BLU-667).

e Previous treatment with a selective RET inhibitor such as LOX0-292.

e History of another primary malignancy that has been diagnosed or r@;ed therapy (except
maintenance anti-hormonal therapy) within the past year.

e Pregnancy, breastfeeding, or unwillingness to employ contrac@&.

Treatments Q

Dose and mode of administration: In Phase I, patierggived pralsetinib orally in a QD schedule
at doses of 30, 60, 100, 200, 300, 400, and 600 mg, a BID schedule at doses of 100/100 mg
and 200/100 mg. In Phase 11, all patients received pralsetinib orally in a QD schedule at a dose of 400
mg. < >

Duration of treatment: A treatment cycle is@ays in duration. There was no predefined maximum
duration of treatment. Reasons for discontifiuation of pralsetinib included disease progression, toxicity,
noncompliance, preghancy, withdrawal cqnsent, death, or closure of the study by the Sponsor.
Patients with progressive disease (PD) remain on treatment if in the opinion of the Investigator
the patient has benefited from the inib therapy, and it was clearly in the best medical interest of
the patient to remain on treatmené

Modification of dose or tr Q-t schedule (phase II): Pralsetinib dose reductions by 100 mg
were permitted in case of tde 3 AEs, but not below 100 mg QD (total dose). If a patient required
dose reduction below such e levels, study treatment was to be discontinued. Doses could be
interrupted for study-dwug related toxicities for up to 28 days (4 weeks). In general, if a study drug-
related toxicity did solve to < Grade 2 or has not returned to baseline after dose interruption for
more than 28 days) patient would be discontinued from study treatment. AEs of pneumonitis,
hyperphosphafﬂ or hypertension had specific advice for dose modification.

Objeclébgj
Prim@ jectives

etermine the ORR by RECIST v1.1 by disease type, and/or RET-altered status (including
tients treated at MTD/RP2D in Phase I), and/or prior treatment status specified in enrolment
group definition, if appropriate.

2. To further define the safety and tolerability of pralsetinib.

Secondary objectives
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1. To assess additional measures of clinical benefit including DOR, clinical benefit rate (CBR), disease
control rate (DCR), PFS, and OS in all patients by disease type and/or RET -altered status, and/or
prior treatment status explained in enrolment group definition, if appropriate. Patients treated at
MTD/RP2D in Phase I will be pooled with Phase II patients for this analysis.

2. To assess baseline RET gene status in plasma and/or tumour tissue and correlate with mea@s of
antineoplastic activity including, but not limited to ORR, CBR, DOR, and DCR in all patie
including patients treated at MTD/RP2D in Phase I, by disease type, and/or RET -altere s if
applicable, and/or prior specified treatment status if appropriate. .

3. To characterize the PK profile of pralsetinib and correlate drug exposure with safe(ﬁessments,
including changes in ECG intervals, and efficacy.

4. To characterize the pharmacodynamics of pralsetinib, including, but not limji 0, changesin blood
calcitonin and carcinoembryonic antigen in MTC patients only. &

Exploratory objectives 0

1. To identify potential new blood and tumour tissue biomarkers (e.g., , RNA, and/or protein

markers) of pharmacodynamic activity, antineoplastic activity, a{/or toxicity.

2. To assess changes in quality of life (QoL) questionnaire.

3. To explore disease-related symptoms, as measured by bo vement history (MTC patients
only). Q
Outcomes/endpoints

O

Primary endpoint

Overall response rate (ORR): defined as the pw;on of patients with a confirmed response
(complete reponse (CR) or partial response (P or at least two assessments with at least 28 days
apart and no PD in between) before PD a%%other anticancer therapy. Each patient’s best overall
response (BOR) will be derived based or@ STvl.1.

*Frequency of imaging: disease r @assessment by CT or MRI was performed at screening and on
D1 of every other cycle, starting %3, i.e., Q8W.

Key secondary endpoints Q

e Duration of response ¥ defined as the time from first documented response (CR/PR) to the
date of first documentedhdisease progression or death due to any cause, whichever occurs first.

e Clinical Benefit R BR): defined as the rate of CR or PR, or stable disease (SD) that has been
lasting at least 1 eks from the first dose date.
e Disease Cont@te (DCR): defined as the proportion of patients with a confirmed CR/PR, or SD,

per RECISCN.
e Progr. §& ee survival (PFS): defined as the time from the first dose of BLU-667 to the date of
first ented disease progression or death due to any cause, whichever occurs first.

) Ov@ survival (0S): defined as the time from the first dose of BLU-667 to the date of death due
% causes.
Sample size

For the NSCLC patients included in the CSR, the sample size calculation was prospectively defined as:
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e Group 1: approximately 80 RET-fusion NSCLC patients who previously received treatment with a
platinum-based chemotherapy will provide > 95% power at the 2-sided significance level of 0.05 for
testing the assumption of the null hypothesis ORR=0.23 versus the alternative ORR=0.5.

patients will provide >90% power at the 2-sided significance level of 0.05 for testing the

e Group 2: The sample size of approximately 170 treatment naive (1st line) RET-fusion NSCf
assumption of the null hypothesis ORR=0.48 versus the alternative ORR=0.61. @

Randomisation and blinding (masking) M \%

BLU-667-1101 is a phase I/II, open-label, single arm study. Therefore, randomisa@a d blinding are

not applicable. §Q
(o
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Statistical methods

Analysis populations

dose or cancer diagnosis on or before 06 November 2020. The Safety Population will be th imary

e Safety Population: All patients who were exposed to = 1 dose of pralsetinib, regardless of ;tarting
population for safety analysis unless otherwise specified. @

2 May
rwise

e Efficacy Population: NSCLC patients in the safety population who were dosed on or.b@
2020. The efficacy population was the primary population for efficacy analysis unle N e
specified and corresponds to the “intent to treat” population. Patients initially tr with
MTD/RP2D will be pooled with Phase II patients. 6

e Response-evaluable Population: NSCLC efficacy population patients who @;easurable (target)
disease per RECIST v1.1 at baseline as per blinded independent central fev (BICR), > 1

evaluable post-baseline disease response assessment performed as pg R, and had no major
protocol violations that would impact the interpretation of the key ents of the study. The
response-evaluable population was used for the primary efficacy@&ndpoint as a sensitivity analysis
for ORR, CBR, and DCR.

The major protocol deviations leading to exclusion from th %nse-evaluable population were:
o Patient had incomplete baseline imaging. @
o Patientwas in Group 1, 2, 5, 6, or 7 and does notNqave evidence of a RET mutation or fusion.
o Patient had another known primary driver te@n other than RET identified by central
ctDNA/tumour assay. \

Primary endpoint O

ORR and its two-sided 95% CI, which is base&he exact binomial distribution (Clopper-Pearson),
was presented. The BOR was summarize ount and frequency for each category: CR, PR, SD, PD,
or not evaluable (NE). Patients without disease assessments were imputed with NE as their BOR.

Secondary endpoints

PFS was analysed using Kaplan methods, the estimated median with two-sided 95% CI and 25th
and 75th percentiles were pr . The confidence interval calculation was based on identity (i.e.,
linear) transformation. PFS %ecific time-points (e.g., 3-, 6-, 9-, 12-, 18-, 24-, 30-month etc. every
6-month after 12-month) computed, along with the standard errors using Greenwood’s formula
(Klen, 2003). PFS waSQI{o displayed with Kaplan-Meier (K-M) plots.

DOR was analysed K-M methods and included the estimated median with two-sided 95% CI and
25th and 75th.p@tiles. DOR at specific time-points (e.g., 3-, 6-, 9-, 12-, 18-, 24-, 30-month etc.)
was compute@ g with the standard errors using Greenwood’s formula (Klen, 2003). Additionally,

the propor‘xe patients with DOR of at least 3, 6, 9, 12, 18, 24, and 30 months were summarized
regardleé nsoring status. DOR was also displayed with K-M plots.

CBR nalysed and summarized using the same methods as ORR.

analysed and summarized in the same manner as for PFS based on Safety Population. Patients
whoware still alive or lost to follow-up will be censored at the last known alive date. The last date
known alive is defined as the last non-imputed date of any patient record prior to or on the data cut-off
date in the clinical database. It can be the last visit date or last contact date that the patient is known
to be alive.
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Table 18. Duration of response (DOR) and progression free survival (PFS) censoring rules

[priot to progression

start of new antinecplastic
treatment

Situation Date of Progression or FDA Censoring |EMA Censoring
Censoring Rules Emnles
Vo baseline assessments and
alive after 2 scheduled
assessments (at least 128 Drate of first dose of treatment Censored Censored
days)
Diate of radiological
Progression documented pssessment showing Event Event
lbetween scheduled visits progression e e
Date of last radiological
o or . assessment with evidence of
O prosEsEE no progression (or first dose \eepogpeg Censored
date if no assessment)
N
Date of last radiological
[New antineoplastic/ non- assessment with evidence of
iprotocol treatment started no progression prior to the  [Censored

Event gt date of

d.isea&'

;@l n/death
PN

defined by at least x! days)

IDeath before the second ‘-b
scheduled post-baseline

assessment if the first

scheduled pf:-st-basehﬂr Date of death Ev O Event
aszessment 15 not PD (defined H]\

as 128 days after first dose)

IDeath between scheduled Date of death Event
assessments

IDeath or progression after "

Imissing two of more Date of last radiologi

consecutively scheduled assessment with ey of Event at date of
disease assessments (2 more 00 Progression P dizease
missed scheduled assessments | death/pro s% Censored

progression/death

'x= 128 days before EOT visit; x=197 days if’
EMA, Ewropean Medicine Agency; FDA, 1:{

Multiplicity Adjustmele

No multiplicity adjus@

Changes from t
.

'or progression date 15 after EOT.
g Administration (UJ5).

is planned in this study.

nned analysis in protocol

is not used in this statistical analysis plan (SAP) and analysis since Safety

populati

NSCL!

Efficacy POPUCIJ
Populati n"\ ied for overall population and each pre-specified subgroup. The definition for efficacy
%ﬁ each pre-specified subgroup is the same as the definition based on Safety Population.

ients tested with ODXTT test is added as an ODXTT sub-population in this SAP. RET-fusion

0 NSCLC with measurable (target) lesions in CNS/brain patients, including brainstem and
ceénebellum, and without radiotherapy and radiosurgery 2 months before study drug, will be included
into CNS metastases sub-population.

Patients are grouped based on different grouping rules respectively. For example, the grouped starting

dose will be based on patients’ starting treatment dose.
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CNS metastases activity analysis is added as an exploratory analysis. The exploratory analysis on
medical history, prior or concomitant medication, and time to event for pneumonitis, pneumonia, and
hypertension are added, respectively.

Treatment-emergent adverse event (TEAE), related TEAE, serious adverse event (SAE), and related
SAE will be analysed by 1) prior PD-1/PD-L1 status for RET-fusion NSCLC patients treated at g
QD, 2) by selected subgroups, RET-fusion NSCLC, MTC, others, and all Safety Population tr@ at

400 mg QD.
. Q,

Changes from SAP version 1.0.

The definition for Efficacy Population is added to the SAP. The Efficacy Population i fined as a subset
of the Safety Population who were dosed on or before 22 May 2020.This modifj was based on
feedback received from FDA. Specifically, to allow sufficient follow up time f% itial response among
responders.

CNS metastases activity analysis is using only lesions in CNS/brain. Th ORR which is based on
CNS/brain lesions will be provided. However, the analysis for PFS and D which are based on
CNS/brain lesions are removed.

The analysis of DOR across RET-altered status, and tumour ty wife., RET-fusion NSCLC, RET-fusion
papillary thyroid cancer (PTC), MTC, and others, are added a portive analysis.

Three adverse events of special interest (AESI) categori Qumonia AESI, pneumonitis AESI, and
tumour lysis syndrome AESI are added. Additional a\l or the AESIs are defined.

One grouped term neutropenia, which include ne enia, neutrophil count decreased, is also added.
The analysis for grouped neutropenia will follow t me analy sis method for AESIs. The exploratory
time to hevent analysis for a single preferred @hypertension will also be provided.

The summary analysis of demographics, dical history, prior and concomitant medication, prior

anticancer therapies, dose modification Will be provided for the AESIs.
The laboratory parameter creatini ill be graded with NCI CTCAE version 5.0 to correct the grading
error for this specific laboratory te ed in CTCAE version 4.03.

Results {O

The applicant has submitt ficacy results from 233 RET fusion-positive NSCLC patients from both
phase I (dose escalati and II (Groups 1, 2 and 8) whose treatment at the proposed starting dose of
pralsetinib of 400 started on or before 22 May 2020. From these, 158 have received previous
treatment (136 tinum chemotherapy and 22 with non-platinum systemic treatment), while 75
were treatmerﬁ\ e. The efficacy dataset includes all data reported from these patients up to a cut-
off of 6 Nqvefnber 2020. This cut-off was chosen to allow sufficient follow-up time from initial response

among r&\ ers.
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Participant flow

Table 19Patient Disposition (Patients with RET Fusion-Positive NSCLC Treated at 400 mg
QD, Efficacy Population)

«
No Prior Platinum Treatme
Overall Prior Prior Prior non- No Prior
(N=233) Systemic Platinum Platinum Systemil

n (%a) Treatment Treatment  Systemic Treat
(N=158) (N=1340) Treatment

n (%) n (%) (N=12) (
n (%)
Discontinued from Treatment 123 (52.8)  86(544) 76(559)  10(45. Q( 49.3)
Continuing on Treatment 110 (47.2) 72(45.6) 60 (44.1) 12(5 %33 (50.7)
Discontinued from Study 102(43.8)  74(468) 66 (48.5) 3 (36 28 (37.3)
Continuing Study Follow-up 131 ( 56.2) 84(53.2) 70 (51.5) (@ 47 (62.7)
Reasons for Discontinuation of
Treatment®
Disease Progression 74(31.8) 51(323) 43 31.6){3 (364) 23(30.7)
Adverse Event(s) 34 ( 14.6) 26( 16.5) 24 l?@ 2(9.1) 8(10.7)
Related 17( 7.3) 12( 7.6)  11( 8. 1( 45) 5(6.7)
Withdrew Consent 10( 4.3) 6( 38 6 0 4( 53)
Investigator’s Decision 3(13) 2(1.3) p. 0 1(13)
Administrative/other 2(<1) 1(<1) Ql 0 1(13)
Reasons for Discontinuation of O
Study®
Disease Progression 25(10.7) 14 9) 13( 9.6) 1{ 4.5) 11(14.7)
Adverse Event(s) 2(=1) 2 é 2( 1.5) 0 0
Related 1(<1) 1(<1) 0 0
Death 55 ( 23.6) 38(279)  5(22.7) 12 (16.0)
Lost to Follow-up 2(=1) 1(<1) 0 1(13)
Withdrew Consent 16( 6. 9& 10( 7.4) 2{9.1) 4( 5.3)
Initiation of another antineoplastic 2(=1 C 2( 1.5) 0 0

\}*
Abbreviations: NSCLC= non-small cell Jtihg Cancer; QD= once daily; RET= rearranged during transfection. Notes:
No patients discontinued treatment

ioN\or sponsor decision. Data cut-off date: 06 November 2020. Enrolment cut-off

@ 14.1.2.1.4.2

C death loss to follow-up, protocol deviation, pregnancy,

administrative/other, or sponsor ge n. ® No patients discontinued study follow-up due to protocol deviation,

pregnancy, investigator’s deci
date: 22 May 2020. Source:

Recruitment ,&

The first patient @nrolled on 17 March 2017 and the last patient enrolled for the efficacy dataset
was on 22 M O with a data cut-off date of 6 November 2020 (cut-off for interim analysis: 18
Novemb: ﬂ.n ata cut-off with 11 July 2019 enrolment cut-off and 22 May 2020 data cut-off with 11

Jul 2019 ent cut-off).

t of the study

A g all 233 patients in the efficacy population, median follow-up is 17.1 months, and 75.5% of
patients are censored.
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Table 20: Protocol deviations (Patients with RET Fusion-Positive NSCLC Treated at 400 mg
QD, Efficacy Population) - (Data cut-off date 6 November 2020)

No Prior Platinum Treatment

Prior Systemic Prior Platinum Prior non-Platinum No Prior
Overall Treatment Treatment Systemic Treatment Systemic Treatment
Category (N=233) (N=158) (N=136) (N=22) =75)
Sub-Category n (%) n (%) n (%) n (%)
Patients with at Least One Important/Major 41( 17.6) 26( 16.5) 20( 14.7) 6( 27.3) (20.0)
Deviaticn
Important 39( 16.7) 25( 15.8) 20( 14.7) 5( 22.7) 14( 18.7)
Study Conduct/Procedures, Study Assessment 13( 5.6) 11( 7.0) 8( 5.9) 3( 136 2( 2.7
Study Conduct/Procedures, Screening 7( 3.0) 4( 2.59) 3( 2.2) 1( 4. 3( 4.0)
Safety, Reporting/Follow-Up 5( 2.1) 5( 3.2) 4 2.9) 1( 46) 0
Study Conduct/Procedures 4 1.7 2( 1.3) 2( 1.5) 0 2( 2.7
Study Conduct/Procedures, Study 4( 1.7) 3( 1.9) 2( 1.9 1( . 1( 1.3)
Restrictions/Withdrawal Criteria
Study Conduct/Procedures, Sample Collection 2( <1) 0 0 0! 2( 2.7
BLU-667-1101-10-1207-003 1( <1) 0 0 1( 1.3)
Informed Consent, Presence/Absence 1( <1) 0 0 1( 1.3)
Informed Consent, Version 1( <1) 0 0 0 1( 1.3)
Investigational Product, 1( <1) 0 0 1( 1.3)
Dispensing/Accountability
Other 1( <L) 1(<1) 1( <1) o] 0
Other, Other 1( <L) 1( <L) 1( <1) 0 0
Safety, Recording 1( <1) 1( <1) 1( <1) 0 o]
Study Conduct/Procedures, Dose 1( <1) 1( <1) 1( <1) 0 0
Formulation/Dose Administration
Major 4( 1.7 3 1.9) 2( 1. 1( 4.5 1( 1.3)
Medical Review 1 3( 1.3) 3( 1.9) 1.5) 1( 4.5 0
Medical Review 1, Medical Review 2 1( <1) 0 0 1( 1.3)

Source: Listing 16.2.7.1.1 )
Roche + 14SEP2021:7:19 PM + root/clinical studies/R074%9790/CDT30370/B042863/data analy. /WPCLC MAA D180/prod/output/t dv.sas +« AK

Note: Medical Review 1 is from medical monitor review for patients excluded from Ref Evaluation Population.
Medical Review 1/Medical Review 2 is from medical monitor review for patients exclufgd both Response Evaluation Population and RET altered

Measurable Disease Population.

Reasons for screen failures for 61 patients were provide Qshown in this report). It is likely that
there were more patients who did not undergo ‘forrrx ning since RET -testing after ‘pre-
screening’ did not yield favourable results for participation.

A total of 41 patients in the efficacy population O@LC had at least one major protocol deviation.
Most major deviations are procedural and it isdikely they would not have a significant impact on
efficacy or safety, although a minority mi have compromised optimal response assessment.

9
b\)
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Baseline data

Table 21: Patient Demographics (Patients with RET Fusion-Positive NSCLC Treated at 400
mg QD, Efficacy Population)

No Prior Platinum Treatment
Overall  Prior Svstemic Prior Platinum  Prior non- No Prior
(N=233)  Treatment Treatment  Platinum Systemic @
n (%) (N=158) (N=136) Systemic Treatment

n (%) n (%) Treatment (N=T%
(N=22) n
n (%)
Age (years)
n 233 158 136 22
Mean (StdDev) 592(1220) 586(1139) S8.1(11.58)  614(9.93) B¥13.74)
Median 60.0 505 59.0 60.5 63.0
Min, Max 26.87 26. 85 26,85 47.84 Q 30,87
Age Group (years) (n (%))
<65 145 (6222 104 ( 65.8) 90 (662) 14( @ 41(547)
=65 88(378) 54(342) 46(338) {3& 34(453)
Sex (n (%))
Female 122(524) 86 (544) 71(522) (682 36(48.0)
Male 111(47.6) 72 (45.6) 65(418% 7(318) 30(520)
Ethnicity (a (%)) Q
Hispanic or Latino 9( 39) 6(38) 1( 45) 3( 4.0
Not Hispanic or Latino 201(863)  133(842) m.l) 20(909) 68(90.7)
Not Reported 6( 2.6) 6(38) 44) 0 0
Unknown 17( 7.3) 13( 82) 12( 8.8) 1(45) 4(53)
Race (n (%)) O
American Indian or Alaska 0 OQ 0 0 0
Native
Asian 92(39.5) 5&4}.5) 70 (51.5) 5(22 17 (22.
Black or Afnican American 0 0 0 0
Native Hawaunan or Other 2(09 CJ 0.6) 0 1(4.5) 1( 13)
Pacific Islander 0
White 121(5 69(43.7) 55(404) 14(63.6) 52(69.3)
Unknown 16( 11( 7.0) 9( 6.6) 2(9.1) 5(67)
Other 2 2( 13) 2( 1.5) 0 0

Non-Asian 5(53.6) 72(45.6) 57(419) 15(682) 53(70.7)
Unknown \ (69 11( 7.0) 9( 6.6) 2(90 5(67

Region (n (%)) @
Us Q 62(266)  40(253)  32(235)  8(364) 22(293)

Race Group (n (%)) 'g
Asian q 39.5) 75(47.5) 70 (515 S(22. 17(22.

85(36.5) 45(285) 36(26.5) 9(409) 40(53.3)
86 (36.9) 73(46.2) 68 (50.0) 5(22. 13(173)

231 157 135 22 74
/) 166.37 (9.692) 165.78 (9.562) 165.80(9.360) 165.60(10.961) 167.63 (9.910)
165.10 164.50 165.00 163.05 167.25

145.0.190.5  145.0.190.5 145.0.188.0  148.0.1905 145.1. 185.0

eviations: NSCLC= non-small cell lung cancer; QD= once daily; RET= rearranged during transfection; StdDev=
standard deviation. Data cut-off date: 06 November 2020. Enrolment cut-off date: 22 May 2020. Source: Table
14.1.3.1.4.2
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Table 22Baseline Disease Characteristics (Patients with RET Fusion-Positive NSCLC Treated
at 400 mg QD, Efficacy Population)

No Prior Platinum Treatment
Overall  Prior Systemic Prior Pricr mon- Mo Prior
N=233) Treatment Platinum Flatinuwm Svatemic
n (%) (N=15%) Treatment Systemic Treatment t
n (%) (N=13a6) Treatment (N=T5)
n (%) (M=11) o (%) @
o (%a)
ECOG Performance Status®
0 76 (33.5) 47(29.7) 37(272) 10 45.5) 31{@
1 149 (639)  106(67.1)  94{69.1) 12 { 54.5) EET O
2 G 2.6) 50 32) 5037 L] 1
Histology Type
Adenocarcinoma 224(96.1) 1500 949)  131(96.3) 19 { 86.4) 98.7)
Squamous 3(1.3) 2( 1.3) 1({=1) L{ 4.5) QE 1.3)
Undifferentated 1{=11) (=<1} 1(=1) 0 o
Onher 3 21) 5( 3.2) 3( 2.2) 2(90 0
Target™Non-Target Lesion Locahon® @
Adrenal 25(10.7) 17 { 10.8) 12{ 88) s(2 & { 10.7)
Bone 86 36.9) 66 41.8) S6(41.2 0 45.5) 200 26.7)
C5 (Bram) 640275 45(28.5) (219 EV R 19( 25.3)
Hilar Adenopathy 32(13.7) 16( 10.1) 10{ 7.4) Qe 27.3) 16( 21.3)
Liver $2(22.3) (247 332453 {27.3) 13{17.3)
Lung 195 ( 83.7) 1324 83.5) 1100 EDQ 220100 ) 63 B4.0)
Mediastinal Adenopathy 92(39.5) 53(335) 39 ( 72 14 ( 63.6) 39(52.0)
Pleural 49(21.0) 32(20.3) 26 1) 6(27.3) 17(22.7)
Thoracic Adenopathy 25(10.7) 12( 7.6) @ ) 2( 9.1) 13(17.3)
History of CNS/Brain Metastases 87(37.3) 62 (39.2) \( 39.7) 8(364) 25(333)
TNM Stage at Screening O
Stage I1B* 1(<1) 0, 0 0 1(13)
Stage I 5(2.1) 4(@ 4(29) 0 1( 1.3)
Stage III 0 0 0 0 0
Stage IIIA 1(<1) (<1) 1(<1) 0 0
Stage IIIB 3(13) 1.3) 2( 15) 0 1( 1.3)
Stage ITIC 1(<1) (<1) 1(<1) 0 0
Stage IV 227(974 4(97.5)  132(97.1) 22 (100 ) 73(97.3)
Stage IV 109 4@ 64 ( 40.5) 50(36.8) 14 ( 63.6) 45( 60.0)
Stage IVA 40 (PN 27(17.1) 24(17.6) 3(13.6) 13(17.3)
Stage IVB 72 & 58(36.7) 55(404) 3(13.6) 14(18.7)
Stage IVC 0 5(3.2) 3(22 2(91) 1(13)
Smoking History &
Never Smoked 5(622 104 (65.8) 86(632) 18(81.8) 41 (547
Former < !78(33 5) 50(31.6) 47 (34.6) 3(13.6) 28(37.3)
Cusrent 6( 2.6) 2( 1.3) 1(<1) 1(45) 4( 53)
Unknown \ 4017 2( 1.3) 2(15) 0 2( 27
RET Fusion Parmer @
KIF5B 164 (704) 114(722 98 (72.1) 16(72.7) 50(66.7)
41(17.6) 28(12.D) 24(17.6) 4(18.2) 13(17.3)

1(<1)
27 (11.6)

0
16 (10.1)

0

0
14 (10.3) 2(9.1)

1(13)
11(14.7)

CCDCo .
NCOA4 \
Other®
Abbreviat'%‘ NS= central nervous system; ECOG= eastern cooperative oncology group; NSCLC= non-small cell

D= once daily; RET= rearranged during transfection. Notes: ? Patients with a baseline ECOG

lung ¢
pe me status score of 2 were allocated up until protocol amendment 4.1; ® Target/non-target lesion location
ased on central image data. Selected lesion locations for this table are based on occurrence in >10% overall; ¢

Pati

t had recurrent NSCLC and was considered unfit for surgery based on age and clinical considerations; ¢

“Other” includes 20 patients with unknown fusion partner, as well as 7 with know fusion partners of AFF2, EML4,

TRIM24, ZBTB5, CCDC186, ANKRD25, KIAA1468. Data cut-off date: 06 November 2020. Enrolment cut-off date: 22
May 2020. Source: Table 14.1.4.1.4.2
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RET fusions were detected in 79.4% of patients using next generation sequencing (NGS) (42.9%
tumour samples; 15.9% blood or plasma samples, 20.6% unknown), 18.0% using FISH, and 2.6%
using other methods.

Table 23. Prior Antineoplastic Therapies (Patients with RET Fusion-Positive NSCLC Treated
at 400 mg QD, Efficacy Population)

No Prior Platinum Treatment @

Overall Prior Prior Prior non- No Priog ”
(N=233) Systemic Platinum Platinum Svstemi \
m‘t

n (%) Treatment Treatment Systemic Treat
(N=158) (N=136) Treatment (N
n (%) n (%) (N=22) n
n (%) sQ
Number of Prior Line of Therapy N
Mean (StdDev) 14(1.54)  2.1(143) 23(1.48) 1.1(0.29) 0 (0)
Median 10 2.0 2.0 10 0 0.0
Min, Max 0,8 1,8 1.8 1.2 0,0
Prior Systemic Therapies
Chemotherapy 138 (59.2) 138(87.3) 136(100 ) QJ 0
Platinum-based Chemotherapy 136 (58.4) 136(86.1) 136(100) 0
PD-1/PD-L1 Inhibitors 69(296) 69(43.7)  55(404) %{63.6) 0
Multikinase Inhibitor(s) 44(18.9) 44(278) 38(279) q 27.3) 0
Prior Radiation Therapy 90(38.6) 74(468)  65(47 ( 40.9) 16(21.3)
Prior Cancer Related Surgenes or 116 (49.8) 82(519) T0(5 Q 12 (54.5) 34(453)
Procedures r\
N4

Abbreviations: NSCLC= non-small cell lung cancer; QD= ormily; RET= rearranged during transfection.

Data cut-off date: 06 November 2020. Enrolment cut-o@e: 22 May 2020. Source: Table 14.1.6.1.4.2

Only 66% (84 out of 128 available samples fr@e original efficacy dataset N=132, data cut-off 18

November 2019) of centrally-tested pre- tment ctDNA samples were concordant with local testing

techniques that had determined RET po %’ However, this might be attributed -at least in part- to
low sensitivity of ctDNA testing, which 'SCJversely highly specific.

Numbers analysed b

The safety population includ Qatients treated with pralsetinib at 400 mg QD up to data cut-off 6
November 2020 (see secti %6 Clinical safety). The efficacy population includes those who had
started treatment on or be 22 May 2020 (enrolment cut-off date), which allows for sufficient

follow-up to assessre nse up to data cut-off date on 6 November 2020.

Table 24. Analy, @pulations (Patients with RET Fusion-Positive NSCLC Treated at 400 mg

L 4
QD) AN

Patient Grou Efficacy Population - n (%) Safety Population - n (%)
RET-fusio 233 (100) 281 (100)
Prior eglic treatment 158 (67.8) 165 (58.7)
r platinum treatment 136 (58.4) 141 (50.2)

3
No prior platinum treatment 97 (41.6) 140 (49.8)
Prior non-platinum systemic treatment 22 (9.4) 24 (8.5)

No prior systemic treatment 75 (32.2) 116 (41.3)

Abbreviations: NSCLC = non-small cell lung cancer; QD = once daily; RET = rearranged during transfection.
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Note: Percentages are based on the number of patients in each population.

Outcomes and estimation

Primary efficacy endpoint - ORR

e

— C, ,
No Prior Platinum Treatmghg,

Table 25. Summary of Best Overall Response (Patients with RET Fusion-Positive
Treated at 400 mg QD, Efficacy Population)

Overall Prior Prior Prior non- No Pr k‘
(N=233) Systemic Platinum Platinum 51 s
n (%) Treatment Treatment Svstemic @
(IN=158) (N=136) Treatment
n (%) n (%) (N=22)
| |  n(%) &
Overall Response Rate (ORR)? 150 ( 64.4) 96 ( 60.8) 80 (58.8) 16 (727, 54 (72.0)
95% CI (57.9.70.5) (52.7.684) (50.1.67.2)  (49.8, ? (60.4, 81.8)
Best Overall Response
Complete Response (CR) 11( 4.7 T( 4.4 7(51) & 4( 5.3)
Partial Response (PR) 139 ( 59.7) 89 (56.3) 73 (53.7) 7) 50 ( 66.7)
Stable Disease (SD) 61(262)  47(29.7)  43(31.6) @8 2) 14 (18.7)
Progressive Disease (PD) 13( 5.6) 8( 5.1 6( 4.4) 9.1) 5( 67
Not Evaluable (NE) 9( 39 T( 4.4 7(51) 2(27
Clinical Benefit Rate (CBR)" 178 ( 76.4) 118 (74.7) 101 ( ?Q 17(77.3) 60 ( 80.0)
95% CI (70.4,81.7)  (67.2,81.3)  (66. @4) (54.6,922)  (69.2,88.4)
Disease Control Rate (DCR)® 211 (90.6) 143 (90.5) 123190.4) 20(90.9) 68 (90.7)
95% CI (86.1,94.0) (84.8,94.6) 4.2, 94.8) (70.8, 98.9) (81.7,96.2)

Abbreviations: CI= confidence interval; NSCLC= no cell lung cancer; QD= once daily; RET= rearranged
during transfection. Notes: > ORR= The proportion cments with best overall response of confirmed CR or PR,
defined as at least two assessments of CR or ith at least 28 days apart and no PD in between. A single
timepoint of CR o PR is categorised as best o¥erall response of SD. ® CBR: The proportion of patients with confirmed
CR/PR or SD lasting >= 16 weeks (i.e., 4%5 if 28 days in one cycle) from first dose date. < DCR: The proportion
of patients with best overall response or SD. Data cut-off date: 06 November 2020. Enrolment cut-off

date: 22 May 2020. Source: Table 4.2
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Figure 29. Annotated Waterfall Plot (Patients with RET Fusion-Positive NSCLC Treated at
400 mg QD, Prior Platinum, Efficacy Population)

Abbreviations: NSCLC= non-small cell lung cancer; QD= once daily; RET= rearranged during transfection. Data cut-
off date: 06 November 2020. Enrolment cut-off date: 22 May 2020. Source: Figure 15.2.2.1.4.2.1
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Figure 30. Annotated Waterfall Plot (Patients meT Fusion-Positive NSCLC Treated at
400 mg QD, Systemic Treatment-Naive, Effic@Population)

Abbreviations: NSCLC= non-small cell lung cancer; ce daily; RET= rearranged during transfection. Data cut-
off date: 06 November 2020. Enrolment cut-off dathay 2020. Source: Figure 15.2.2.1.4.2.1
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Secondary efficacy endpoints

Table 33. Summary of Time to and Duration of Response (Confirmed Response Patients with
RET Fusion-Positive NSCLC Treated at 400 mg QD, Efficacy Population)

Prior Systemic Prior Platinum  Prior non-Platin

Overall Treatment Treatment
(N=150) (N=96) (N=80)
Tune to First Response (months)
Mean (StdDev) 2.48 (1.656) 2.52(1.816) 2.62(1.936)
Median 1.84 1.84 1.84
Min, Max 09,114 13,114 13,114
Patients with Event. n (%) 49(327) 35(36.5) 30(37.5) Q 31.3) 14(25.9)
Paticats Censored, n (%) 101 (67.3) 61(63.5) 50( 62.5) (68.8) 40(74.1)
Discontinued from Study 7047 3( 3D 3(38) Q (-9 4( 74
K-M Estimated DOR (months) KI
Median (95% CT) 223(14.7,4) 223(15.1,-) 23 (1@ -(9.2.) -(9.0.-)
(At Risk, Censored, Events) (6, 96, 48) (6, 56, 34) (6, #i2 (0,11, 5y (0, 40, 14)*
25th, 75th percentiles 8.7 $3. - (b 92, - 74,-
K-M Estimated DOR Rate (95% CT)
3 months 100.0 (100,0. 100.0) 100.0 (100.0, 100.0) AQMNS100.0, 100.0) 100.0 (100.0, 100.0) 100.0(100.0, 100.0)
6 months 843(78.1, 90.5) 84.4(7658, 91.9) (L2 (740, 91.2) 93.3(80.7.100.0) S$3.8(72.8. 94.8)
9 months 732(653, 81.2)  74.5(65.2, 83 77(63.5, 839) 78.3(56.5.100.0) 69.9( 543, 85.5)
12 months 638(%45, 73.0) 669(%64, 7 68.4 (573, 79.5) 559(254, 86.5) $3.9(339, 74.0)
18 moaths §20(422, 636) S$4.4(425 k3.7(40.7, 66.8) 559(254, 865) 53.9( 339, 74.0)
24 nonths 44.1 (260, 62.2) 454(2 448(254, 64.1) (=) (=)

DOR Rate, n (%)*

<6 months 48 ( 32.0) \ X.0) 21(26.3) 3(188) 24(444)
<3 months $(53) 42) 4( 5.0) 0 4(74)
>=3 months to <6 months 40(26.7) 20( 208 17 (21.3) 3(188) 20(37.0)

>=6 months 102 ( 68.0) QZ( 75.0) 59(738) 13(81.3) 30(55.6)

=0 months 67(44.7) £3(55.2) 45(56.3) $ (50.0) 14(25.9)

>=12 months 48 ( 32.0) Q 41(42.7) 36( 45.0) 5(313) 7(13.0)

T —— 26(17.3 28 ( 26.0) 20 25.0) 5(313) 1{ 1.9)

=24 menths 2{ 1 2{ X1) 2( 2.5 0 0

Abbreviations: CI = confidence interval; DO Duration of response; K-M= Kaplan-Meier; NSCLC= non-small cell
lung cancer; QD= once daily; RET= rearrange@d, during transfection; StdDev= standard deviation. Notes: ® Number

of patients at risk, censored, and evengste abase snapshot; median duration of response is not yet reached if *-*

is displayed. ® Observed duration of sespefise. Data cut-off date: 06 November 2020. Enrolment cut-off date: 22

May 2020. Source: Table 14.2.3(
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Table 34. Summary of Progression-Free Survival (Patients with RET Fusion-Positive NSCLC
Treated at 400 mg QD, Efficacy Population)

Mo Prior Platinnm Treatment
Orverall Prior Svstemic  Prior Platimam Prior non- Mo Prier
(N=233) Treatment Treatment Platinum Svstemic
(%) [N=1%5) (N=136) Swvilemic &m
| {%a) m{%a) Treatment =T}
(N=11) n (*a)
(%

Patients with Event, n (%) 102 ( 43.5) TE(47.5) 65 (478 m{ -1 I7T( 36.0)
Progressive Duscase (PD) TT{ 33.0) 55( 34.8) 48 ( 35.3) 224{29.3)
Death wishout PD before the 1* Scheduled Assessment 8( 34) 5( 3.2) 5( 37 3 4.0)
Dieath without PD before the 2nd 11( 47 E( 50) T 50) 1( 3 4.0)
Scheduled Assessment
Death without PD after 2nd and 14 6.0 12( T.6) 10 T4 9:] 22T
between Scheduled Assessments Q

Patients Censored, n (%)* 1314 %6.2) 83 (523 T1( 52 K’ 12( %4.5) 48 { 6400
No Documented Py 131 ( 56.2) Bi(5L5) T b 12 { 54.5) 48 { 64.0)

PFS Follow-up K-M Estimates, (Months)

Median (95% CT) 1290111, 17.5) 184 (13.1, 19.8) ls 9.8  I0.2(93.238)  92(E6 1L0)

K-M Estimated PFS (Moaths)

Median (95% CT) 164110, 24.1) 164 (107, 24.1) &{W" 24.1) 128 (2.1 =) 13.0(2.1, =)
(At Risk, Censored, Events) (50, 89, 84 (45, 46, 67) 9, 39, 48) (6,7, 9) (11, 38, 26)
25th, T5th pereentiles Gl - 8. - T.1.- TA -

K-M Estimated PFS Rate (35% CT)

3 menths G0.7 ([ 36.9, 94.5) 9. OB [ B5E, 95T7) 9OT( 784, 100.0) #0.5( E3E, 97.2)
& months, 751 693, B09) T2 721642, B00) TE1( 577, 944) SO2( TS, 59.6)
@ momtls 64.7( 882, T1.2) 62 G120 526, 69.8) TLO( 514, 906) 69.5( 581, 80.9)
12 months 6.0 ( 459, 63,103 56.7(479, 656) 52.1(285 75T) S26(377. 615
18 months 46.7 ([ 388, 54.7) 46.7( 371, 564) 4340184, 6835) 478( 316, &4.1)

24 months 421 (332, 50.0) 4107 318, 51.3) 4100303, 51.6) 434184, 685) 478316, 64.1)

PFS Rate, n (%)
<if micaths. ERYT ET{ 36.1) S 36.8) T 31.8) 250 33.3)
<3 mwoaths ESTh )] H{15h I 154) 3(13.86) 10( 13.3)
=3 menths to <6 months 48 | 20.6) 33 ( 2099 2 21.3) 4(182) 15 { 20.00

= months 8 \ 63.2 15 ( 68.2 50 { 66,

>=0 menths £ i s0.l 86 ( 544 Ti{ 53T 13 ( 30.1) 310 41.3)

=12 months - R0 { 30.0) 5 ( 354) 2 { 36.8) 61 273) 14{ 18.7)

=18 months 45( 19.3) 41 25.9) 36( 26.5) (2T 4{ 5.3)

=24 months 147 10 ( 6.3) £( 5.9) (a0 1( 1.3}

Abbreviations: CI = confidence interva = Kaplan-Meier; NSCLC = non-small cell lung cancer; PFS =
progression-free survival; QD = o, ily; RET= rearranged during transfection. Note: @ No patients had missing

baseline assessment, new anticafiger/non-protocol treatment, or a progression event after missing >= 2

consecutively scheduled dise \a ssessments; ® Observed PFS. Data cut-off date: 06 November 2020. Enrolment
cut-off date: 22 May 20 Sou Ge: Table 14.2.2.1-2.4.2.
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Figure 31. Kaplan-Meier Survival Curves of Duration of Re e (Confirmed Response
Patients with RET Fusion-Positive NSCLC Treated at 400 , Efficacy Population)
Abbreviations: NSCLC= non-small cell lung cancer; QD= once daily; earranged during transfection;

Data cut-off date: 06 November 2020. Enrolment cut-off date: 2@2 0. Source: Figure 15.2.4.1-2.4.2
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Figure 32. n-Meier Survival Curves of Progression-Free Survival (Patients with RET
\lbve NSCLC Treated at 400 mg QD, Efficacy Population)

NSCLC= non-small cell lung cancer; QD= once daily; RET= rearranged during transfection;
date: 06 November 2020. Enrolment cut-off date: 22 May 2020. Source: Figure 15.2.3.1-2.4.2
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Table 26. Summary of Overall Survival (Patients with RET Fusion-Positive NSCLC Treated at
400 mg QD, Efficacy Population)

No Prior Plativum Treatment
Overall Prior Systemde  Prior Platinum  Prior non-Platinum Ne Prior
(N=233) Treatment Treatment Systemic Treatment Systemic Treatment
u (%) (N=158) (N=136) (N=22) (N=78
n (%) n (%) n (%) n (%
Deaths, n (%) £7(24%) 45(28.%) 40(29.4) 5(22.7) 12(1
Censored, n (°%) 176 ( 75.5) 113(71.%5) 96 ( 70.6) 17(77.3) 63(S
Alwve 158( 67.8) 100 ( 63.3) 85(62.5) 15(68.2) S84977.3
Lost to Follow-up 2(=<1) 1(<1) 1(=<1) 0 P R y
Withdrawal of Consent 16( 6.9) 12( 7.6) 10( 7.4) 2(9.1)

Overall Follow-up Time K-M Estinuates

(\

(Moaths)
Median (95% CT) 17.1(13.7, 19.6) 20.1(19.0,21.5) 20.1(194,21.5) 16.6(10.7,24.7, 28(11.1.15.0)
25th, 75th percentiles 113,221 123,247 12.5.239 10.7. 247 95,185
KM Estunates OS (months) Q
Median (95% CT) (=) “(~-) <(--) “ (- & “(=9)
(At Risk, Censored, Events) (0. 176, 57) (0, 113, 45) (0, 96, 40) 0, 17 (0,63,12)
25th, 75th percentiles 128, - 90, - 90, - 9.1 149, -
K-M Estumates OS Rate (95% CT)
3 months 96.0(93.5, 986) 96.1(93.0, 992) 954(919, 990) 1 00.0, 100.0) 96.0(91.6, 100.0)
6 montls $7.6(83.2, 920) S$56(799, 91.3) $49(786, 91.2) 90.9(77.9,1000) 91.7(85.4, 98.1)
9 months 809 (755, 86.2) 7S8(686, 829) 7S3(67.5, S) 79.2(608, 97.5) 91.7( 854, 98.1)
12 months 76.0( 699, 820) 725(649, $0.0) 72.4(64.3, _BON, 73.1(526, 93.5) 823(719, 928)
18 moaths 8 (62S, 77.1) 674(589, 759) 66.7(S7 ¢ 73.1(52.6. 93.5) 74.0( 59.3, 88.6)
24 months 66.0(579, 7T41) 63.2(540, 724) 619(S): 1 73.1(526, 93.5) T4.0( 59.3, 88.6)
OS Rate, n (%)
<6 months s3(227) 41(259) 6(27.3) 12( 16.0)
<3 months 2(94) 16( 10.1) 1045 6( 8.0)
=3 months to <6 moaths 31(13.3) 25(158) P C s(227 6( 8.0)
=6 months 180( 77.3) 117(74.0) 4.3) 16(72.7) 63( 84.0)
=0 months 144 [ 61.8) 9T{ 614} Q [ 61.8) 13 [ 59.1) 4T { 61.7)
= | 2 meoniths 100 [ 42.9) TG 48.1) \ 67 [ 49.3) O #0.9) 244 32.09
== 8 montbs 57(24.5) A9 3100 43 (31.8) 6 27.5) H({10.7)
_ w2 meomibs 20( 8.6) 1511 14 { 10.3) 4{182) 2{ 27

Abbreviations: CI = confidence interval; K-M = Kap@eler; NSCLC = non-small cell lung cancer; OS = overall

survival; QD = once daily; RET= rearranged during t

November 2020. Enrolment cut-off date: 22 M?‘%cyo. Source: Table 14.2.4.1.4.2.

sfection. Note: @ Observed OS. Data cut-off date: 06

Ancillary analyses

Subgroup analyses - ORR

@ Prior Platinum Treat ment

67.6(50. 2. 82)
L

ECOG ) I {
56.4(45.8,86.8)
ECOG 1 (NE94) e
40(5. 3,85 3)
2 (N=5) | ] |
55.6(41.4.60.1)
Hi story of CNS/Brain Metas, (N=54) I B |
61(49.8.71.8)
History of CNS/Brain Metds No (N=82)

55.3(38.3.71.4)
Prior Miltikinas T Yes (N=38) I Lo

e :
Prior MJItik.nas%lor No (N=98)
Prior PD-1/Fl Ne tment Yes (N=35)

Prior PD-TAPD-Lh Treatment No (N=81)
62.2(51.8,71.8)

[ —
REX Partner KIF5B (N=98) I
58.3(36.6, 77.0)
f on Partner CCDC6 (N=24) } ] |
35.7(12.8.64. 9)
ion Partner Cthers (N=14) I [ | |

< .

T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Overal | Response Rate presented by a square with lines representing 95% Cls

80. 2(49. 8. 70)
£6.4(42.3.88.7)

B0.5(48,71.2)

Figure 33. Forest Plot of ORR (Patients with RET Fusion-Positive NSCLC Treated at 400 mg
QD, Prior Platinum, Efficacy Population)

Abbreviations: CNS= central nervous system; ECOG= eastern cooperative oncology group; NSCLC = non-small cell
lung cancer; ORR = overall response rate; QD = once daily; RET= rearranged during transfection. Data cut-off
date: 06 November 2020. Enrolment cut-off date: 22 May 2020. Source: Figure 15.2.1.1.4.2.1
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No Prior System c Treatnment

83.9(68. 3. 94.5)
ECOG 0 (N=31)
62.8(48.7.77)
ECOG 1 (N=43) | u {
100(2. 5, 100}
ECOG 2 (N=1) | ]
88(46.5. 85. 1)
Hi story of CNS/Brain Metastases Yes (N=25) I | |
74(50.7. 85.4)
History of CNS/Brain Metastases No (N=50) ] b
72(80.4.81.8)
Prior Miltikinase Inhibitor No (N=75) B |
72(80.4, 81.8) @
Prior PD-1/PD-L1 Treatment No (N=75) I |
74(508.7. 85.4)
RET-fusion Partner Kl F5B (N=50) | 69
84.6(54.6. 88. 1) L4
RET-fusion Partner CCDC6 (N=13) | L ] '\
0(0.97.5
RET-fusion Partner NCOA4 (N=1) [ ] ! {
54.5(23.4,83.3)
RET-fusion Partner Others (N=11) I [ | .

Overall Response Rate presented by a square with lines repr 1 95% Cl s

T T T T T T T T T T T T T T T T |W
O 5 10 15 20 25 30 35 40 45 50 55 B0 65 70 75 iﬁ: 90 95 100

Figure 34. Forest Plot of ORR (Patients with RET Fusion-Positive Q Treated at 400 mg
QD, Systemic Treatment-Naive, Efficacy Population) %

Abbreviations: CNS= central nervous system; ECOG= eastern cooperative oficology group; NSCLC = non-small cell
lung cancer; ORR = overall response rate; QD = once daily; RET= rearra@&uring transfection. Data cut-off

date: 06 November 2020. Enrolment cut-off date: 22 May 2020. Source:“Giglre 15.2.1.1.4.2.1

BICR response rates were: ORR= 67.7% (95% CI: 59.9, QI 64 patients with a KIF5B fusion
partner; and ORR= 68.3% (95% CI: 51.9, 81.9) in 41 G s with a CCDC6 fusion partner.

Table 27. ORR by Gender \
N
Female \J Aale |
RET fusion Treatment Prifi®latinum| RET fusion Treatmment Prior Platinum|
NSCLC Naive atiment NSCLC Nave Treatment
n {%a) n (%) n (%) n {%a) u (%) n (*a)
[Efficacy Pop.. N 122 36 71 111 39 65
ORR 68.0 75. 64.8 60.4 69.2 523
(n/N) (837122 27@ (46/'71) (67/111) 27/39) (34/65)
(95% CI) (59.0. 76.2) (% i (52.5.75.8) (50.6, 69.5) (52.4. 83.0) (39.5.64.9)

Abbreviations: CI = confidence int SCLC = non-small cell lung cancer; ORR = overall response rate; RET=

rearranged during transfection. %@t-off date: 06 November 2020. Enrolment cut-off date: 22 May 2020.
Source: Table 14.2.1.1.4.2a,q 4.2.1.1.5.2a

Table 28. ORR b@roup

Age < 63 vears | Age = 65 vears
. T fasion Treatment | Prior Platinum| RET fusion Treatment | Prior Platinum,
\\ NSCLC Naive Treatment NSCLC Naive Treatment
* ) n (%a) n (%a) n (%a) m (%o} n (o) n (%a)
[Efficacy N 145 41 90 88 34 46
69.0 854 62.2 56.8 55.9 52.2
N @ (100/145) (35/41) (56/90) (50/88) (19/34) (24/46)
(60.8. 76.4) (70.8. 94.4) (514,722 (45.8. 67.3) (37.9.72.8) (36.9.67.1)

rearranged during transfection. Data cut-off date: 06 November 2020. Enrolment cut-off date: 22 May 2020.
Source: Table 14.2.1.1.4.2b, Table 14.2.1.1.5.2b
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Intracranial ORR

Table 29: Summary of CNS Best Response Rate, Central Radiology Assessment per RECIST
v1l.1 Response Evaluable Population - RET-fusion NSCLC CNS Metastases Patients Treated at
400 mg QD (Data cutoff date: 06 NOV 2020)

No Prior Platiffum atment
Prior Systemic Prior Platinum Prior non-Platiny o Prior
Overall Treatment Treatment Systemic Treatm ystemic Treatment
(N=10) (N=10) (N=9) (N=1) (N=0)
n (%) n (%) n (%) n (%) - n (%)
Best Overall Response * VJ
Complete Response (CR) 3 ( 30.0) 3 ( 30.0) 2 (22.2) 1 ( N
Partial Response (PR) 4 ( 40.0) 4 ( 40.0) 4 ( 44.4) 0
Stable Disease (SD) 3 ( 30.0) 3 ( 30.0) 3 ( 33.3) Q
Progressive Disease (PD) 0 0 0
Not Evaluable (NE) 0 0 0

Overall Response Rate (ORR) 7 ( 70.0) 7 ( 70.0) 6 ( 66.7) (100 )
(Confirmed CR or PR) [1]
(
)

95% CI [2] (34.8, 93.3) (34.8, 93.3) (29.9, 92.5 2,5, 100
Clinical Benefit Rate (CBR) 8 ( 80.0) 8 ( 80.0) 7077 1 (100 )
(Confirmed CR or PR or SD>=16 Weeks) [3]
95% CI [2] (44.4, 97.5) (44.4, 97.5) (40.(' D) (2.5, 100)
Disease Control Rate (DCR) 10 (100 ) 10 (100 ) 9 (10 ) 1 (100 )
(CR or PR or SD) [4]
95% CI [2] (69.2, 100) (62.2, 100) .4, 100) (2.5, 100
Source: Listing 16.3.4.1.2
Notes: CNS best response is based on target/non-target/new lesion(s) assessm #h CNS/brain, including brainstem and cerebellum.

Confirmed CR or PR defined as at least two assessments of CR or P
One time PR will be categorized as SD.Response evaluable populati
metastasis population who have at least evaluable post-baseline
CNS/brain lesions and have experienced no major protocol violaffi

[1] ORR: The proportion of patients with best overall response of coMi CR or PR.

[2] Two-side 95% confidence interval (CI) based on exact binomial if ution using Clopper-Pearson method.

[3] CBR: The proportion of patients with confirmed CR/PR or SO la @ >=16 weeks (i.e.4 cycles if 28 days in one cycle)

:E\,

least 28 days apart and no PD in between.
CNS metastasis patients is defined as CNS
elresponse assessment performed on

from first dose date.

[4] DCR: The proportion of patients with best overall respons PR or SD.

Sensitivity analyses — measurable disease pop Q(MDP):

The MDP includes 216 NSCLC patients in the effieacy population with documented evidence of a
targetable RET fusion by either local or c al, testing, and measurable (target) disease at baseline per
BICR. Although study eligibility required surable disease at baseline by investigator assessment,
this was not confirmed upon BICR reyieWsin all cases, and patients who are not assessed with
measurable disease are not eligibl
were excluded from the MDP b

Partial Response assessment by RECIST 1.1. Sixteen patients
they did not have measurable disease at baseline per BICR and 1
patient was excluded due to i
while 126 patients had pre

usive evidence of RET fusion. Of these, 68 were treatment-naive
y received platinum-based chemotherapy. The other 22 patients had
received prior therapy oth an platinum-based chemotherapy.

Q\b
0--

’ \O

Q
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Table 30 Highlights of Efficacy Results (Initial MAA, D120 Response to Questions, D180
Response to Questions)

All RET Fusion-Positive NSCLC Treatment-Naive Prior Platinum Treatment
Submission Initial MAA  DI20RtQ D180 RtQ | Imtial MAA  DI20RtQ D180 RtQ | Initial MAA  DI20 Rt D180 RtQ
Data Cut-off 18 Nov 19 22 May 20 6 Nov 20 18 Nov 19 22 May 20 6 Nov 20 18 Nov 19 22 May 2 Nov 20
Enrolment Cut 11 Jul 19 22 May 20 11 Tul 19 22 May 20 11Jul 19 @ 22 May 20
MDP, N Not 125 216 Not 27 68 Not 126

reported reported reported @ o~
ORR Not 62% 60% Not 70% 79%, Not \,9% 62%
(w/N) reported (77/125) (148/216) reported (19/27) (54/68) reportt (51/87) (78/126)
(95% CT) (52, 70) (62,75) (50, 86) (68, 88) (48, 69) (53, 70)
mDOR, mos Not 17.1 223 Not 9.0 NR NR 223
(95% CT) reported (13.1.-) (15.1,-) reported (6.3.-) 9.0,-) (152,-) (15.1,-)
Efficacy Pop., N 132 132 233 29 29 75 “ 92 136
ORR 57% 59% 4% 66% : " 53% 57% 59%p
(/N) (75/132) (78/132) (150/233) (19/29) y (49/92) (52/92) (80/136)
(95% CT) (48, 65) (50, 68) (58, 71) (46, 82) y (43.64) (46, 67) (50, 67)
mDOR, mos NR 171 22.3 74 NR NR 22.3
(95% CT) (11.3,-) (13.1.-) (14.7,-) (6.3,-) (11.3,-) (15.2,-) (15.1,-)
mPFS, mos 12.7 131 16.4 99 13.1 17.1 16.5
(95% CT) (9.1,-) (8.8,22.1) (11.0, 24.1) (5.6,-) (7.7.-) (8.3, 22.1) | (10.5,24.1)
mOS, mos NR NR NR NR NR NR NR
(95% CI) (-, (CHD)] -5-) .- (-.-) (18.2,-) -5-)

response; MAA= marketing authorisation

application; MDP= RET-altered measurable disease populatio os= months; mOS= median overall survival;

Abbreviations: CI= confidence interval; mDOR= median d\%
mPFS= median progression-free survival; NR: not reacDORR= overall response rate; pop= population; RtQ=

response to questions. Results based on independenté

Xo

The following tables summarise the ef esults from the main studies supporting the present
application. These summaries sho e fead in conjunction with the discussion on clinical efficacy as

well as the benefit risk assessme

review.

Summary of main study

later sections).

Table 31. Summary of effirQor trial ARROW

§
Title: A phase 1/2 study of the h@elective RET inhibitor, BLU-667, in patients with thyroid cancer, NSCLC, and other advanced
solid tumours

L

Study identifier RROW, study BLU-667-1101 (EudraCT 2016-004390-41; NCT03037385)

Design ‘ Multicentre, multi-cohort, single arm, open-label, study consisting of a dose-escalation part (Phase 1) and an
* Q expansion part (Phase 2)
\ Duration of main phase: Not applicable
’\Q Duration of Run-in phase: Not applicable
b Duration of Extension phase: Not applicable

Hypol@ Group 1 of phase 2: The sample size of approximately 80 RET-fusion NSCLC patients who previously
received treatment with a platinum-based chemotherapy will provide > 95% power at the 2-sided significance
level of 0.05 for testing the assumption of the null hypothesis ORR=0.23 versus the alternative ORR=0.5.
Group 2 of phase 2: The sample size of approximately 170 treatment naive (1st line) RET-fusion NSCLC
patients will provide >90% power at the 2-sided significance level of 0.05 for testing the assumption of the

null hypothesis ORR=0.48 versus the alternative ORR=0.61.

Patients with advanced RET fusion-
positive NSCLC

Treatment groups Pralsetinib 400 mg QD

n=233*
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Results and Analysis

Endpoints and definitions Primary efficacy ORR-BICR Proportion of patients achieving with a confirmed response of
endpoint complete response (CR) or partial response (PR) per RECIST
v1.1 by blinded independent central review (BICR)
Secondary efficacy DOR-BICR Time from first documentation of response per RECIST v1.1 by
endpoints BICR until progressive disease (PD) or death
PFS-BICR Time from first dose until PD per RECIST vl.lWr
death of any cause R
0s Time from first dose until death of any musm
Clinical cut-off 06-NOV-2020 k\'
Database lock Not reported O

A

Analysis description

g
Updated analysis at D180 response to questions &

Analysis population and time

point description

The Efficacy Population includes all patients RET fusion-positive lwwho started treatment with
pralsetinib at 400 mg QD on or before 22-MAY-2020.*

Descriptive statistics and

estimate variability

Treatment group

QET fusion-positive NSCLC

Number of subjects 233

ORR @ 64.4%

(n) Q 150

95% CI° Q I 57.9%, 70.5%
Median DOR in 150 responders, ‘D -
months®

95% CI° Py 14.7, not reached
Median PFS, months® Q 16.4

95% CI° A 11.0,24.1

N

Not reached

Median OS, months®
95% CI° /&I

Not reached, not reached

Effect estimate per comparison

Not applicable, si M trial
P\

Notes

# The effi %t included patients from phases 1 and 2 of thetrial, as long as they had started treatment
on or @—MAY—ZOZO.
P Exaci ided 95% Cl based on exact binomial distribution (Clopper-Pearson).

Meier estimate, observed values are not yet evaluable.

Analysis perfo

Not applica ble.\Q

across trials (pooled analyses and meta-analysis)

Clinical” Cd‘esin special populations

Age 65-74 Age 75-84 Age 85+
@ (Older subjects number /total (Older subjects number /total (Older subjects number /total
number) number) number)
Controlled Trials NA NA NA
Non Controlled trials 66/233 (28%) 19/233 (8%) 3/233 (1%)

In vitro biomarker test for patient selection for efficacy

A listing of the tests used to identify the patients with NSCLC that harboured RET fusions in the
ARROW trial was provided (not shown in this report). In line with this, a table with available validation
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information of the diverse tests used for local diagnostic of RET-fusion positivity across sites was
presented. Adequate validated tests with CE-mark to identify patients with NSCLC harbouring RET
fusions are available across Europe.

A systematic literature review outlined poor responses from patients with RET-fusion positive NSCLC
treated with chemotherapy or immune-checkpoint inhibition.

*

Supportive studies @
&

Efficacy analyses in PTC, MTC and other advanced solid tumours from ARROW: {

Table 32. Summary of Best Response Rate by Investigator Assessment pe@CIST vi.1lin
Patients Treated at 400 mg QD (Efficacy Population)

RET-fusion PTC RET muta MC Others

Parameter N =11 N =92 N = 23
ORR (confirmed CR or PR), n (%) ° 7 (63.6) 45 (48@ 4 (17.4)

95% CI (30.8, 89.1) (383, 59.6) (5.0, 38.8)
CR, n (%) 0 ﬁ&) 0
PR, n (%) 7 (63.6) 46.7) 4 (17.4)
SD, n (%) 4 (36.4) (45.7) 13 (56.5)
PD, n (%) 0 (\ {(2.2) 5 (21.7)
Not evaluable, n (%) 0 N ea 1(4.3)
CBR (confirmed CR or PR or SD > 16 weeks), n 10 (90.9) \\J 75 (81.5) 12 (52.2)
(%) ® o~

95% CI (58.7_9@ (72.1, 88.9) (30.6, 73.2)
Abbreviations: MTC = medullary thyroid cancer; NS \= non-small cell lung cancer; PTC = papillary thyroid

cancer; QD = once daily; RET = rearranged dm’ansfection. Notes: 2 The proportion of patients with best
overall response of confirmed CR or PR. ° Thegro ion of patients with confirmed CR or PR or SD lasting for = 4 cycles

(ie, 16 weeks if 28 daysin 1 cycle) from first do . ©The group “Others” includes patients with RET-fusion other

tumor (3 patients with colon tumor, 2 i with pancreas tumor), RET mutation other than MTC (2 patients with
small-cell lung cancer, 2 patients with cancer and 1 patient each with adenoid cystic carcinoma of trachea,

breast, pancreas, salivary gland, @nus), and no/unknown RET-altered other solid tumor (9 patients with MTC).
Source: CSR BLU-667-1101, Tal?(14.2.1.2.4.7.

2.3.9. Dis s&Q on clinical efficacy

Clinical data to sup;@he conditional marketing authorisation (CMA) for pralsetinib as monotherapy
for patients wi.th nced RET fusion-positive NSCLC in a line-agnostic setting come from the pivotal
phase I/1I, op, NE el, multi-cohort, single-arm ARROW study.

.

Desigl@d conduct of clinical studies

The appligant received Scientific Advice from CHMP in April 2019. The main purposes for that advice

e consult on the possibility of CMA for the 2L NSCLC cohort (based on preliminary efficacy and
safety data) and discussing the design of the confirmatory trial in 1L. The CHMP pointed out an
important concern: several options are currently available for treatment in the post-platinum 2L setting
of unselected NSCLC patients (e.g. immune checkpoint inhibitors, chemotherapy +/- ramucirumab),
and hence, outstanding ORR and DOR results from pralsetinib for the intended population (RET -fusion
positive) would be necessary in order to consider a CMA.
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The ARROW study included a dose-escalation phase I to determine the MTD and RP2D of pralsetinib,
followed by a phase II expansion with diverse RET-altered cancer cohorts, among them NSCLC
(1L/2L), MTC, and other tumours. The cohorts of interest for the proposed indication included patients
with RET-fusion positive NSCLC in the 1L (treatment-naive) or =2L (prior platinum) settings, from
either phase I or II of the trial, as long as they had been treated at the RP2D (400 mg QD). Q
ith

The cut-off for the initially submitted efficacy dataset was 18 November 2019, but only pati

sufficient follow-up, defined as those who had started treatment on or before 11 July 20 been
included. Therefore, an updated efficacy dataset with data cut-off on 06 November 2 ingluding all
patients that started treatment on or before the 22 May 2020 was submitted during :&ocedure.

Despite multiple modifications along protocol amendments, inclusion and exclusj eria reflect the
NSCLC population intended for treatment with pralsetinib. %

The overall primary and secondary objectives from the extension phase (I@&ROW are considered
appropriate to ascertain the efficacy and safety of pralsetinib. ORR and s assessed by BICR, are
acceptable measures of anti-tumour activity for tyrosine kinase inhibitor KIs) in a phase I/II trial.

Up to the last data cut-off date (06 November 2020), 281 patients QQh advanced, RET fusion-positive

NSCLC from either phase I or II had been treated. From these, Ifilled the efficacy dataset
requirement to allow for appropriate response assessment, /. ving started treatment on or before
22 May 2020. The updated disposition table shows that 32 ients discontinued treatment

because of PD and 15% because of AEs.

Efficacy data and additional analyses \

At data cut-off 06 November 2020, with an esti median follow-up time of 17.1 months, 150 out
of the 233 patients from the efficacy dataset hag achieved confirmed response by BICR, attaining a
BOR of 64.4% (95% CI 57.9, 70.5). Fro ese 233 patients, 11 exhibited a confirmed CR, 139
confirmed PR, 61 had SD ad 13 PD as bégst reSponse, whereas the remaining 9 patients were non-
evaluable. Responses were fast (me% e to response (TTR) 1.84 months) and durable (DOR = 6
months in 68% of responders), b ved median DOR, PFS or OS have not been reached yet. The
K-M estimates for mDOR (22.3 m ) and mPFS (16.4 months) are nevertheless encouraging.

The forest plot of ORR sugge th pralsetinib exerted benefits across most important subgroups
(ECOG PS status, CNS me ges at enrolment, prior treatments). No clinically relevant difference in
efficacy was seen in patie ith a KIF5B or CCDC6 fusion partner although the response rate was
slightly lower in patie whose tumours exhibited other RET-fusion partners. BICR response rates
were: ORR= 67.7% o CI: 59.9, 74.8) in 164 patients with a KIF5B fusion partner; and ORR=
68.3% (95% CI: , 81.9) in 41 patients with a CCDC6 fusion partner; and ORR= 39.3% (95%
CI:21.5, 59.4)’ patients with other RET-fusion partners. The intracranial ORR assessed by BICR
was 70.0% ( Shl: 34.8, 93.3) in 10 response evaluable patients with brain metastases at baseline,

including ients with a complete response. All patients had target brain lesion shrinkage with
pralsetin atment.
I y, the ORR benefit of pralsetinib for the intended population was observed regardless of line

atment, with slightly higher ORR in the treatment-naive population (n=75, ORR 72.0%), even
when this subgroup has a lower K-M estimate of median PFS (13.0 months) than the prior-platinum
subpopulation (16.5 months). This slight difference could be impacted by the fact that prior to protocol
amendment 9 (issued in July 2019), eligibility for the treatment-naive subpopulation required that they
were not candidates for standard platinum therapy, hence likely to exhibit a worse baseline prognosis.
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The unmet medical need in the applied indication is recognized. Major therapeutic advantage (MTA) of
pralsetinib can be considered demonstrated regardless of line of therapy in the RET fusion-positive
NSCLC population. This is based on a differential safety profile, the convenience of oral administration,
and the provision of a treatment alternative with a novel mechanism of action in the context of a
reported high rate of durable responses that leads to the expectation that pralsetinib wouﬁat
least similarly active to first line available chemotherapy, immunotherapy or immunochemo

options. Of note, the observed response rate and duration of response of pralsetinib is ex Qﬁ to
address the unmet medical need in previously treated patients to a similar extent to sel tinib, i.e.
the first RET inhibitor conditionally approved in Europe for the treatment of RET—fusi&NMve NSCLC
following prior treatment with immunotherapy and/or platinum-based chemotherab

Additional expert consultation S&

The following input of the SAG-Oncology has been requested: 0

"While the activity of Gavreto in terms of ORR in the first line treatment, igher than what is seen for
chemo-immunotherapy, there is uncertainty about the impact on tinge-dependent endpoints, including
OS. Furthermore, it is inherent to single arm trials, that patient s jon might impact the magnitude
of ORR. Given that available treatment options have demonstr. t@clinica//y relevant OS gain, the
CHMP is seeking the opinion of the SAG -Oncology on whethe@reto would be a reasonable

D

treatment option also in patients with RET+ NSCLC that have

disease.” 0

On the meeting of the 7t of September 2021, the cokmalons of the SAG-0O were as follows:

reviously been treated for advanced

The SAG agreed with the complexity of the evalu of treatment effect given the non-randomized
comparative data presented.

However, the SAG agreed that pralsetinibﬁs{associated with very high antitumour activity. In
general, in this setting including first-Iinth ment, response rates in the order of about two thirds of
patients or more would be considereb | of activity that is sufficiently high to assume an effect
also on important clinical endpointSli FS. Unfortunately, due to short follow-up duration of
response data were not available %pport this conclusion although available results are encouraging.

Although the reported overall Qnse rate from the pooled cohorts may be an over-estimation of the
true activity in a broader tion, in this population the effect was considered very high such that
selection bias would not b ajor concern.

The majority of the reed that based on the totality of data and particularly the high response
rate, activity on brai ease, mechanistic rationale, experience with other TKIs, that pralsetinib
represents a rgasgndble treatment option in 1st line RET+ NSCLC.

Itis under§tc@)‘u\at the uncertainty in terms of clinically relevant effects (overall survival,

progress \ee survival, health-related quality of life) in first-line would need to be further addressed.
The res esented in terms of the clinical endpoint progression-free survival showing and

ad ar@ of pralsetinib over alternative options in indirect comparisons are difficult to assess given

he -randomized controlled design of such analyses.

Coneerning alternative treatment options, comprehensive efficacy evaluations in RET+ patients are
lacking. In general, it is not easy to establish what is the level of efficacy of conventional regimens in
this subpopulation. A number of publications were presented showing seemingly lower activity of
chemo-immunotherapies in patients with oncogenic drivers such as EGFR/ALK and seemingly also RET.
Thus, the SAG agreed that available treatment options are also associated with considerable
uncertainties in this population.
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In terms of clinical decisions, pralsetinib as a targeted therapy with high activity, including on brain
metastases, and a well-characterised toxicity profile, can be considered as a reasonable option
alongside available alternatives which are also associated with important uncertainties in this rare
population. Availability of highly active targeted agents is important in this disease with poor prognosis
despite available options and despite the current uncertainties associated with pralsetinib.

Concerning the fact that comprehensive clinical data are currently not available, it is consid at
the benefits of availability of this additional treatment with its expected clinical benefits h the
risks if such benefits are not confirmed also taking into account the seemingly modest’o@ of
available options in this population. {
randomized

One expertdisagreed and considered the data presented, especially given the |

trial, are insufficient to conclude that this is a reasonable option.

All experts agreed that there are important uncertainties that need to be a &ed about efficacy in
terms of longer follow-up of duration of response and, more importantl rmation of an effect on
important clinical endpoints like PFS, overall survival, or health-related%ity of life, and to better

characterise the effectin distinct subgroups like elderly/frail patien%; patients with poor performance
status. A phase III trial is ongoing and claimed to address many@ e aspects.

Additional efficacy data needed in the conte conditional MA

The main limitations in relation to the efficacy of pralsem e related to the uncontrolled nature of
the pivotal evidence which hampers the assessment ime-to-event endpoints and the limited

number of patients included.

ongoing pivotal ARROW study (BLU-667-1101 ase I/II) in RET fusion-positive NSCLC patients
(approximately 116 treatment-naive NSC&E€ patients and more follow-up of the 136 NSCLC previously

The applicant will submit the results of a furth%@v up of efficacy from evaluable patients from the

treated with platinum therapy). In addition, the applicant will conduct and submit the results from the
confirmatory phase III AcceleRET stu% -667-2303), an open-label, randomized, controlled
multicentre phase III study in RE -positive NSCLC patients. This study is designed to assess the
efficacy of pralsetinib as comparebnvestigator’s choice platinum-based chemotherapy regimen for
patients with metastatic NSCLbouring an oncogenic RET fusion and who have not received prior
systemic therapy.

Results from both studies ntended to provide a comprehensive data package and potentially
convert the conditionw into a full MA.

2.3.10. ’leions on the clinical efficacy

*

Efficacy in’te@f the primary endpoint ORR and key-secondary endpoint DOR from the efficacy
dataset @ t\ ROW study (N=233) with updated cut-off of 06 November 2020 is consistent with the
results p @ ded in the original submission (data cut-off 18 November 2019). Albeit the intrinsic
Iimita@ of single arm studies and the challenges to compare the reported results with historical
co nd the literature, bearing in mind that oncogenic RET fusions are rare and identified in only

o of NSCLC patients, the currently available data are deemed to support the efficacy of pralsetinib
regardless of treatment line in patients with advanced RET-fusion positive NSCLC.

The CHMP considers the following measures necessary to address the missing efficacy data in the
context of a conditional MA:
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- In order to further confirm the efficacy and safety of pralsetinib in the treatment of adult patients
with RET fusion-positive advanced NSCLC, the MAH should submit the results of a longer follow-up
of efficacy evaluable patients (approximately 116 treatment-naive NSCLC patients and more
follow-up of the 136 NSCLC previously treated with platinum therapy) of study BLU-667-1101, a
Phase 1/2 Study of pralsetinib in patients with thyroid cancer, NSCLC and other advance@d
tumours. The CSR should be submitted by 31 December 2022.

- In order to further confirm the efficacy and safety of pralsetinib in the treatment of %tients
with RET fusion-positive advanced NSCLC, the MAH should submit the results of w LU-667-
2303, a randomized, open-label, Phase 3 Study of pralsetinib versus standard o re for first line
treatment of RET fusion-positive, metastatic NSCLC. The CSR should be subrr@l y 31
December 2026.
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2.4. Clinical safety

The initial safety review of pralsetinib was based on Study BLU-667-1101 (ARROW) with data cut-off
on 18 November 2019, focusing on 354 patients (any tumour) that had received the RP2D of 400 mg
QD and from these, 179 patients with NSCLC. The safety database was updated twice, with a @ata cut-
off on 22 May 2020 (471 patients with any tumour, 233 with NSCLC) and on 06 November 20 28
with any tumour and 281 with NSCLC).

7,
Patient exposure {\%

Table 33. Summary of Study Drug Exposure O
Treated at 400 mg QD Treated at 400 mg O¥
(06 November 2020 Data Cut-off) (22 May 2020 Data G Qi
Parameter RET Fusion- Overall Safety RET Fusion- er @l Safety
Positive NSCLC Population Positive NSCLC 4 ulation
N=281 N=528 N=233 =471
Exposure (months) k
Median 7.89 9.46 6.34 6.67
(min. max) (0.3,28.4) (0.1.33.9) (0.1, ;3@ (<1.28.4)
Relative dose intensity (%) 8 Q
Median 92.1 91.1 v/ 93.5
(min. max) (27.100) (21. 100) 0.100) (23.100)

Abbreviations: mg = milligram, NSCLC = non-small cell IUK%, QD = once daily, RET = rearranged during
transfection. [1] Relative dose intensity: dose intensity/planned®dose intensity * 100. Planned dose intensity is

based on initial assigned daily dose.

Adverse events Q

Table 34. Summary of Adverse Events from 06 November 2020 vs 22 May 2020 Data Cut-off

@usion—Posiﬁve NSCLC | Overall Safety Population at 400
1 tients at 400 mg QD mg QD
Parameters ~=s1 N=233 N=528 N=471
C, n (%) n (%) n (%) n (%)
k (06 Nov 20) | (22 May 20) (06 Nov 20) (22 May 20)

Patients with any AE 279 (99.3) 230 (98.7) 525 (99.4) 468 (99.4)
Paticnts with > Grade 3 AE Q 212 (75.4) 155 (66.5) 406 (76.9) 333 (70.7)
Patients with treatment r(atrrd 264 (94.0) 216 (92.7) 493 (93.4) 437 (92.8)
Patients with = Grade 3 jscalhgent
codated AR /7‘} 155 (55.2) 111 (47.6) 291 (55.1) 233 (49.5)
Patients with SAEQV 166 (59.1) 129 (55.4) 288 (54.5) 235 (49.9)
Paticnts with 2}\ SAE 137 (48.8) 103 (44.2) 249 (47.2) 200 (42.5)
Patients with fcatment related SAE 69 (24.6) 55(23.6) 108 (20.5) 89 (18.9)
hltﬂmp% atment due to AE 190 (67.6) 148 (63.5) 363 (68.8) 307 (65.2)
Dose et ctigh due to AE 126 (44.8) 92 (39.5) 239 (45.3) 189 (40.1)
Wﬁﬂﬂ of treatment 55 (19.6) 43 (18.5) 91 (17.2) 68 (14.4)

4= Discase progression 10 (3.6) 8(3.4) 15 (2.8) 11(2.3)

| Degths due to AE 35 (12.5) 24(10.3) 66 (12.5) 47 (10.0)
Deaths related to pralsetinib 2(<1) 0 6(1.1) 4(<1)

Abbreviations: AE= adverse event; mg = milligram, NSCLC = non-small cell lung cancer, QD = once daily, RET =
rearranged during transfection. SAE= serious adverse event.

Common AEs
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Table 35. Adverse Events with = 10%* Incidence by Preferred Term from 06 November
2020 vs 22 May 2020 Data Cut-off

RET Fusion-Positive NSCLC | Overall Safety Populatio
Patients at 400 mg QD 400 mg QD
Preferred Term N=281 N=233 N=528
n (%) n (%) n (%)
(06 Nov 20) | (22 May 20) | (06 Nov 20)
Patients with any AF 279 (99.3) 230 (98.7) 525 (00.4)
Anaemia 129 (45.9) 94 (40.3) 241 (45.6) ]
AST increased 126 (44.8) 101 (43.3) 243 (46.0) 208 (44.2)
Constipation 118 (42.0) 90 (38.6) 183 (38.9)
Hypertension 06 (34.2) 73 (31.3) 144 (30.6)
Alanine aminotransferase increased 92 (32.7) 68 (29.2) 148 (31.4)
Neutrophil count decreased 81 (28.8) 51(21.9) 94 (20.0)
Pyrexia 72 (25.6) 52(22.3) 105 (22.3)
White blood cell count decreased 72 (25.6) 46 (19.7) 109 (23.1)
Diarrhoea 70 (24.9) 55 (23.6) { 155 (29.4) 136 (28.9)
Fatigue 67 (23.8) 55(23. 132 (25.00 103 (21.9)
Cough 65 (23.1) 53 (22, 114 (21.6) 99 (21.0)
Blood creatinine increased 62 (22.1) 50 (31 118 (22.3) 100 (21.2)
Neutropenia 61 (21.7) 5 116 (22.0) 102 (21.7)
Blood creatine phosphokinase increased 53 (18.9) 4) 86 (16.3) 56 (11.9)
Dry mouth 47(167) |/ 2M6.T) 84 (15.9) 70 (14.9)
Dyspnoea 47(16.7) N[\ (14.6) 89 (16.9) 72(15.3)
Pneumonia 44 (15.7) 33(14.2) 75 (14.2) 56 (11.9)
Dysgeusia 42 (14 35 (15.0) 81 (15.3) 72(15.3)
Ocdema peripheral 4201 33(14.2) 82 (15.5) 68 (14.4)
Nausea 42 N4, 20(12.4) 84 (15.9) 67 (14.2)
Asthenia 9 (13%) 31(13.3) 73 (13.8) 63 (13.4)
Back pain 8§ (13.5) 32(13.7) 60 (11.4) 51(10.8)
Dizziness 3B (13.5) 20 (12.4) 70 (13.3) 58(12.3)
Decreased appetite 8 (13.5) 26(11.2) 80 (15.2) 59 (12.5)
Urinary tract infection ﬁ)‘ 38(13.5) 28 (12.0) 67 (12.7) 53 (11.3)
Hypokalaemia 38(13.5) 23 (9.9) 69 (13.1) 49 (10.4)
Hypoalbuminemia | 37(13.2) 25 (10.7) 61 (11.6) 42 (8.9)
Hypophosphatasmia 35(12.5) 25 (10.7) 55 (10.4) 43 {9.1)
Blood alkaline phosphate incres 35(12.5) 27(11.6) 55 (10.4) 45 (9.6)
Hypocalcaemia 34(12.1) 23 (9.9) 109 (20.6) 80 (17.0)
Headache R 34(12.1) 26 (11.2) 82(15.5) 67 (14.2)
Platelet count decreasedN, 33(1L.T) 17 (7.3) 58 (11.0) 39 (8.3)
Hyperphosphataemi - 32(11.4) 27 (11.6) 94 (17.8) 86 (18.3)
Pneumonitis 32(11.4) 27 (11.6) 55 (10.4) 47 (10)
Vomuting ® Q 20114 25 (10.7) 65 (12.3) 51 (10.8)
Hyponatracnye N\, 30 (10.7) 18 (1.7) 54 (10.2) 37(7.9)
Leuk 30 (10.7) 22(9.4) 49 (9.3) 42 (8.9)

E= adverse event; mg = milligram, NSCLC = non-small cell lung cancer, QD = once daily, RET =
ing transfection. Note: AEs were coded using MedDRA 19.1. * ‘Adverse events with=10% cut-off' is based n

ositive NSCLC patientstreated at 400 mg QDas of06 Nov 2020
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G=3 AEs

Table 36. Grade 3/4/5 Adverse Events in =1% of Patients by Preferred Term Regardless of

Causality. Safety Population -All Patients Treated at 400mg QD. Data Cut-off 06 Novﬁer
2020)

RET fusion-positive %@
NSCLC Patients ”mp_';;;“ ¢
Preferved Term (N=281)
n(%a)
Patients with Grade 3/4/5 AE 212 (75%.4)
Anacmia 46 (16.4)
Hypertension 45 (16.0)
Neutropenia 30 (10.7)
Neutrophil count decreased 36(12.8)
Preumonia 27 (9.6)
Diisease progression 21(7.51
Lymphocyte count decreased 14 (500
| Lymphopenia 17 (6.0)
Blood ereatine Ehosphuhumc mereased 19 (6.8) 34 (64
White blood cell count decreased 15 (5.3) 32(6.1)
Aspartate aminotransferase mereased 15 (%.3) 30 (5.7
Hypophosphatacnma 20(7.1) 4 29 (5.5)
Alamne anunotransferase mereased 9(3.2) N 22 (4.2)
Hyponatraenia 12 (4.3) N_ NS 22 (4.2)
Urinary tract infection 9(32) N\ 20 (3.8)
Hypocaleaenua 3(l. 19 (3.6)
Hypokalacmia 9 cs.b 17 (3.2)
Platclet count decreased Y e 16 (3.0)
Preumonitis o1 16 (3.00
Diarthoea 5 (1 15 (2.8)
Sepsis &(2_3} 15 (2.8)
Dryspnoea &’. & (2.8) 13 (2.5)
Fatigue 6(2.1) 12 (2.3)
Leukopenia £ (2.8) 12 (2.3)
Pulmonary embolism 9(3.2) 12(2.3)
Asthenia 2 (<1} 11 (2.1)
Thrombocytopenia 8(2.8) 121
Pleural effusion 5 (1.8) 9 (L.T)
| Syncope 3(1.1) 9(LT)
Corona virus mfection 1(<1) £ (1.5}
Hypotension N 3(L1) 7(1.3)
i i 4(1.4) 6(1.1)
4 (1.4} B(1.1)
1 (=<1} G(1.1)
5(1.8) 6(L.1)
3{1.1) Gi(l.1)
3(1.1) 5(<1)
4(1.4) 5(<1)
3(1.1) 5(<1)
3(1.1) 5(<1)
4(1.4) 5(=1)
3(1.1) 3 (<1)
4 (1.4) 4(=<1)
3(1.1) 4(<1)
3 (1.1} 3<1)
3{1.1) 3(=1)
3(L1) 3(<1)

Abbreviations: AE= adverse event; mg = milligram; NSCLC = non-small cell lung cancer, QD = once daily, RET =

rearranged during transfection.
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Adverse drug reactions (ADRs)

Table 37. Adverse Reactions Reported in all Patients Treated with Pralsetinib in the ARROW
Trial (n=528). Data Cut-off 06 November 2020

System organ class /

Adverse reactions

Frequency category

All grades

%

Eades 3-4
. %

Infections and infestations

& |

Pneumonia’ 17.4 6? 10.2
) ) ) Very common \<

Urinary tract infection 12.7 k 3.8

Blood and lymphatic system disorders P

Anaemia’ 17.6

Neutropenia® 9 20.1

Leukopenia* Very common &.4 8.3

Lymphopenia® 022.3 14.2

Thrombocytopenia® 18.8 4.7

Metabolism and nutrition disorders Y.

Hypocalcaemia \ 20.6 3.6

Hyperphosphataemia @ 17.8 0.2

Hypoalbuminaemia Very commoq 11.6 -

Hypophosphataemia Q 10.4 5.5

Hyponatraemia N 10.2 4.2

Nervous system disorders \V

Taste disorder’ ~ 15.9 -

common

Headache® 15.7 0.4

Vascular disorders Q

Hypertension® 33.0 16.1
Very common

Haemorrhage!° 'KI 18.8 3.0

Respiratory, thoracic and mediastinal di rs

Cough?! 23.7 0.6

Dyspnoea b Very common 16.9 2.1

Pneumonitis*? raN 11.6 3.0

Gastrointestinal disorders QJ

Constipation 41.9 0.6

Diarrhoea 29.4 2.8

Dry mouth \ 15.9 -
Very common

Nausea @ 15.9 0.2

Abdominal pain;3 15.3 1.3

Vomiting AN 12.3 1.1

g

Stomatitis'$ b Common 6.8 1.3

Hepatob@isorders

Aspart notransferase increased” 46.0 5.7

Alagrin notransferase increased” Very common 33.9 4.2

rbitirubinaemia®® 13.4 1.3

Skih,and subcutaneous tissue disorders

Rash'® Very common 17.2 -

Musculoskeletal and connective tissue disorders

Musculoskeletal pain'’ 39.8 2.1
Very common

Blood creatine phosphokinase increased 16.3 6.4

General disorders and administration site conditions
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Fatigue?® 37.3 4.0

Oedema®® Very common 28.2 0.2
Pyrexia 25.2 1.1
Cardiac disorders

QT prolongation?® |Common | 5.1 | 60.4
Renal and urinary disorders

Blood creatinine increased |Very common | 22.3 ,@ 0.4
Investigations L (4

Blood alkaline phosphatase increased |Very common | 10.4 \T 1.1

! includes pneumonia, pneumocystis jirovedi pneumonia, pneumonia cytomegaloviral, atypical pneumog infection,
pneumonia bacterial, pneumonia haemophilus, pneumoniainfluenzal, pneumonia streptococcal, QQG a moraxella, pneumonia
staphylococcal, pneumonia pseudomonal, atypical mycobacterial pneumonia, pneumonia IegioK

2 includes anaemia, haematocrit decreased, red blood cell count decreased, haemoglobin dec@, plasticanaemia

includes neutrophil count decreased, neutropenia

* includes white blood cell count decreased, leukopenia @

5> includes lymphopenia, lymphocyte count decreased

6 includes thrombocytopenia, platelet count decreased {

7 includes ageusia, dysgeusia @

8 includes headache, tension headache Q

° includes hypertension, blood pressure increased

10 includes 39 preferred terms from the SMQ Haemorrhage (exd labor: t s) narrow, with th e exclusionof termsrelated to
invasive drugadministration, terms related to rupture, dissemina | vascular coagulopathy, termsrelated to traumatic

haemorrhages, and haemormrhagicterms related to pregnancy, birthor neonatal

includes cough, productive cough O
includes pneumonitis, interstitial lung disease Q
includes abdominal pain, abdominal pain upper

includes stomatitis, aphthous ulcer

1

.

1

N

1

w

1

I

1

«

16 includes rash, rash maculo-papular, dermatitis a iform, erythema, rash generalised, rash papular, rash pustular, rash macular,

includes blood bilirubinincreased, hyperbilirub:'E@, bilirubin conjugated increased, blood bili rubin unconjugated increased

rash erythematous

7 includes musculoskeletal chest pain, , arthralgia, painin extremity, neck pain, musculoskeletal pain, back pain, bone pain,
spinal pain, musculoskeletal stiffne€s

8 includes asthenia, fatigue (

% includes oedema, swelling face, ipheral swelling, oedema peripheral, face oedema, periorbital oedema, eyelid oedema,

generalised oedema, swe ,localised oedema
2%includes eIectrocardiog@T prolonged, long QT syndrome
* additionally, 3.0%@ inasesincreased were reported (0.6% Grades 3-4)
L 4

Infectio Clommonly experienced by 57.2% of 528 patients during the median treatment time of

9.5 mon st frequently (>10%), the preferred terms of pneumonia and urinary tract infection
were d (14.2% and 12.7%, respectively). The majority of infections were mild (Grade 1 or 2)
an ed; severe infection (Grade >3) occurred in 23.5% patients (with fatal events reported for

)-’Infections reported as serious occurred for 24.2% of patients. The most common (>2%)
serigus infection preferred term was pneumonia (9.8%), followed by urinary tract infection (3.4%) and
sepsis (2.8%). The majority of patients experiencing sepsis had concurrent pneumonia or urinary tract
infection reported. Dose interruption due to infection occurred for 19.5% of patients (mainly due to the
preferred terms of pneumonia [6.8%] and urinary tract infection [2.7%]). Dose was reduced due to
infections in 3.2% of patients (mainly due to the preferred term of pneumonia [1.9%]). Permanent
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treatment discontinuation was required by 3.4% of patients due to infections (mainly due to the
preferred term of pneumonia [1.7%]).

Adverse events of special interest (AESIs)

AESIs (pneumonitis, hypertension and transaminase elevations) by overall occurrence, seriouﬁSIs,

and AESIs leading to permanent treatment discontinuation by preferred term for the overall t
population (n=528) and RET fusion-positive advanced NSCLC patients (n=281) are provid able
38, Table 39 and Table 40. .

Table 38. AESIs by Category and Preferred Term (RET fusion-positive NSCL% All patients
in safety population treated at 400mg QD) (Data Cut-off 06 November 2020)

AESI category RET fusion-positive NSCLC All pati
Preferred Term patients at 400 mg QD E
N=281
n (%)

Pneumonitis 36 (12.8%)
Preumonitis 32 (11.4%)
Interstitial lung disease 4 (1.4%)
Hypertension 97 (34.5%) o 174 (33.0%)
Hypertension 96 (34.2%) 172 (32.6%)
Blood pressure increased 3(1.1%) 7y V4(08%)
Transaminase elevations 138 (49.1%:) 262 (49.6%
Aspartate aminotransferase increased 126 (44.8%) 243 ({46.0%)
Alanine aminotraserase increased 92 (32.7%) 179 (33.9%)
Transaminases increased 8 (2.8%) wrd 16 (3.0%)
Hypertransaminasaemia 0 1 {0.2%)
Haemorrhage 55({19.6%) £ N 99 (18.8%)
Epistaxis 14 (5.0%N, Nod 30 {5.7%)
Haematuria 4{14%) N 12 (2.3%)
Haemoptysis 11 (3.93%) 11 (2.1%)
Conlusion 5 (1.6%0N 10 (1.9%)
Haematoma 4 7(1.3%)
Asftringent therapy (1.880) 6 (1.1%)
Gingival bleeding I 1%) 6 (1.1%)
Haematochezia 2 (0.7%) 6 (1.1%)
Blood urine x; (1.1%) 3 (0.6%)
Ecchymosis { ) 1(04%) 3 (0.6%)
Gaslrointestinal hasmorrhage &S 2{07T%) 3 (0.6%)
Conjunctival haemorrhage o » 1 {0.4%) 2 (0.4%)
Haemorrhagic diathesis XV 0 2 (0.4%)
Haemarrhoidal haemorrhage ( ) 0 2 (0.4%)
Melaena P 1{0.4%) 2 (0.4%)
Metrorrhagia A ) 2 (0.7%) 2 (0.4%)
Vaginal haesmorrhage 4\“' 1(0.4%) 2 (0.4%)
Blood urine present 1 (0.4%) 1(0.2%)
Cerebellar haemorrhage G 1 {0.4%) 1(0.2%)
Cerebral haematoma X 1{0.4%) 1({0.2%)
Cerebral rnicrohaemcrrh& - 1(0.4%) 1 (0.2%)
Chronic pigmented pu N 0 0
Cystitis haesmorrhagic ¢ 1(0.4%) 1 (0.2%)
Haemarrhage intra il 1 (0.4%) 1 (0.2%)
Haemorrhage ugind®y tra 1 {0.4%) 1{0.2%)
Haemarrhagic @ 1 (0.4%) 1(0.2%)
Haematothorag )Y 0 0
Larynge age 1 (0.4%) 1(0.2%)
Muscle :%ege 1{0.4%) 1 {0.2%)
Postmen% | haemorrhage 1 {0.4%) 1{0.2%)
Purpupsy 1{0.4%) 1 (0.2%)
S orrhagic 1 (0.4%) 1 (0.2%)

rd haematoma 1 {0.4%) 1(0.2%)

| haemaltoma 1 (0.4%) 1(0.2%)

er gastrointestinal haemorrhage 0 1(0.2%)

QT prolongation 15 (5.3%) 27 (5.1%)
Electrocardiogram QT prolonged 15 (5.3%) 26 (4.9%)
Long QT syndrome 0 1{0.2%)

Abbreviations: AESI= adverse event of special interest; ALT= alanine aminotransferase; AST= aspartate
aminotransferase; NSCLC= non-small cell lung cancer; QD= once daily. Source: Listing 16.4.1.1.1. Note: ®Data in
SmPC and EU-RMP do not include prehypertension PT as a grouped hypertension term; ® In the SmPC and EU-RMP,
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the term of elevated transaminases (including PTs Aspartate aminotransferase increased, Alanine aminotransferase
increased, Transaminases increased, Hypertransaminasaemia) have been used.

Table 39. Serious AESIs by Category and Preferred Term (RET fusion-positive NSCLC and All
patients in safety population treated at 400mg QD) (Data Cut-off 06 November 2020) E

AESI Category RET fusion-positive NSCLC | All patients at 400 mg QD
Preferred Term Patients at 400 mg QD N=528 @
N=281
n (%) n (%) 1O
Pneumonitis 15 (5.3) 28 (5.3) {
Pneumonitis 13 (4.6) 24 (4.5) N\
Interstitial lung disease 2 (<1) 4 (<1) O,
Hypertension 4(14) 7(1.3) .~
Hypertension 4 (1.4) 7 (1.3) v
Hepatotoxicity 5(1.8) 8 (1.5)
AST Increased 3(1.1) 3 (<1
ALT Increased 2(<1) 3
Blood bilirubin increased 0 1
Transaminases increased 0 L1 (2
Hepatic enzyme increased 1(<1) d 1(<1)
Hepatic function abnormal 0 7y N (<1)
Liver injury 1(<1) 1(<1)
Haemorrhage 3(1.1) 5(<1)
Epistaxis 1(<1) P\ 1(<1)
Gastrointestinal haemorrhage 1(<1) NNy 2«1
Haemorrhage intracranial 1(<1) Ve N 1(<1)
Upper gastrointestinal \\}
haemorrhage 0 1(<1)
QT prolongation 2(<1) o~ 2(<1)
Electrocardiogram QT 2(<1) _\J 2(<1)
prolonged

Abbreviations: AESI= adverse event of special igerest, ALT= alanine aminotransferase; AST= aspartate

aminotransferase; NSCLC= non-small cell Iunc r; QD= once daily. Source: Listing 16.4.1.1.1

Table 40. AESIs Leading to per, @t discontinuation by Category and Preferred Term (RET
fusion-positive NSCLC and All %nts in safety population treated at 400mg QD) (Data Cut-

off 06 November 2020)
AESI| Category Igfusion-pnsitive NSCLC | All patients at 400 mg QD
Preferred Term FPatients at 400 mg QD N=528
{ s N=251

« S n (%) n (%)
Pneumaonitis NN 7 (2.5) 10 (1.9)
Pneumonitis I7$ ) 7(2.5) 10 (1.9)
Hypertension A 1(<1) 1(<1)
Hypertension 0-( - 1(<1) 1(=1)
Hepatotoxicity N\ 0 2 (<1)
Transamingses ipcreased 0 2(=1)
' 0 1(=1)

1(<1) 1(=1)

1(<1) 1(=1)

1(<1) 1(=1)

0 0

Abbreviations: AESI= adverse event of special interest; NSCLC= non-small cell lung cancer; QD= once daily.
Source: Listing 16.4.1.1.2
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Transaminases elevations

Increased AST and ALT Grade 3 or 4 occurred in 5.7% and 4.2% of patients respectively. The median
time to first onset for increased AST was 2.1 weeks and increased ALT was 3.1 weeks. Serious adverse
reactions of increased AST and ALT were reported for 0.6% of all patients and patients with Ggades 3
and 4 events, respectively. There were no events Grade <2 in severity. 6

Dose interruption due to increased AST or ALT occurred in 4.4% and 3.4% of patients, resr%w/ely
and dose reduction in 1.3% for both events. No patients required permanent dose disgontifilation. The
median time to resolution was 5.3 and 4.1 weeks for increased AST and ALT, respec%

Pneumonitis/ILD O

Among the patients who had pneumonitis/ILD, the median time to onset wa 6 Weeks. Serious
adverse reactions of pneumonitis/ILD were reported for 5.3% of patients, i ing Grade 3 events
(2.5%), Grade 4 (0.6%) and one fatal (Grade 5) event (0.2%).

In clinical trials, the majority of the patients with Grade 1 or Grade 2 p@onitis were able to
continue treatment without recurrent pneumonitis/ILD following doﬂterruption and dose reduction.
Dose interruption occurred in 8.9%, dose reductionin 5.3% and nent dose discontinuation in
1.9% of patients due to ILD/pneumonitis. The median time to Q ion was 3.7 weeks.

Hypertension Q

Grade <2 events occurred in 16.9% and Grade 3 in 16 patients. No Grade 4 or Grade 5 events
were reported. Among the patients who had hyperten he median time to onset was 2.1 weeks.
Serious adverse reactions of Grade 3 were reported,in 1.3% of all patients.

Dose interruption occurred in 7.4% of patients reduction in 4.0% and one patient (0.2%)
required permanent dose discontinuation. The dian time to resolution was 3.1 weeks.

Xo

Haemorrhagic events C
Haemorrhagic events occurred in 18@ the 528 patients, including Grade 3 eventsin 2.8% of
patients and a Grade 4 or fatal (Gr, event each occurred in one patient (0.2%).

Serious adverse reactions of ha@rrhage were reported for 3.2% of patients, which included Grades 3
and 4 (0.6%) and one fatal 2%

Fourteen patients (2.7%) ered dose interruption and dose reduction or permanent dose
discontinuation due t rhage each occurred in one patient.

¢
O
N
Y

>
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Serious adverse event/deaths/other significant events

SAEs

Table 41Serious Adverse Events Occurring in = 1%* Patients from 06 Nov 2020 vs 22 May 2020 Data
Cut-off

RET Fusion-Positive NSCLC Overall Safety Population at
Patients at 400 mg QD 400 mg QD y
Preferred Term N=281 N=233 N=528 N=4#1
1 (%) n (%) n (%) n (PN
(06 Nov 20) (22 May 20) (06 Nov20) | (22 I\-é 20)
Patients with SAE 166 (59.1) 129 (55.4) 288 (54.5) 235 (39.9)
Pneumonia 33 (11.7) 25(10.7) 52 (9.8) 3)
Disease progression 21(7.5) 15 (6.4) 41 (7.8) 0(6.4)
Pneumonitis 13 (4.6) 11(4.7) 24 (4.5) 21(4.5)
Anaemia 9(3.2) 6(2.6) 20(3 14 (3.0)
Sepsis 8(2.8) 8 (3.4) 15 &, 13 (2.8)
Pyrexia 8(2.8) 6 (2.6) 2.3) 12(2.5)
Dyspnoea 6(2.1) 5(2.1) h{(lS) 7(1.5)
Urinary tract infection 6(2.1) 4(17) (5 (3.4) 14 (3.0)
Pleural effusion 6(2.1) 4(1.7) 10(1.9) 7(1.5)
Neutropenia 5(1.8) 5 (2.1(\ 7 7 (1.3) 7(1.5)
Seizure 5 (1.8) 40N 6(1.1) 5(1.1)
Hypertension 4(1.4) \hﬂ 7(1.3) 6(1.3)
Pulmonary embolism 4(1.4) 3013 5(<1) 4(<1)
Back pain 4(14) (303 4(<1) 3(<D)
Diarrhoea 3(1.1) L 3 (1.3) 5(<1) 6 (1.3)
Bacteracmia 3(L1) | 3(1.3) 4(<1) 4<1)
AST increased 3 (1.1)3 3(1.3) 3(<1) 3(<1)
Dizziness 30 ) 3(1.3) 5(<1) 5(1.1)
Hyponatraemia Y 2(<1) 8 (1.5) 6 (1.3)

~
Abbreviations: AST= aspartate aminorase; mg=milligram; NSCLC= non-small cell lung cancer; QD= once
daily; RET = rearranged during tra@ on; SAE= serious adverse event. Note: * Serious adverse events with =1%

cut-off is based on RET fusion-posifive™WSCLC patients treated at 400mg QD as of 06 Nov 2020

Deaths \

Among all patien ed with pralsetinib at 400 mg QD, 66 patients (12.5%) died during the study
due to an AE tients (12.5%) RET fusion-positive NSCLC patients died due an AE) as presented in
Table 42a2d patients (1.1%) due to a treatment related (investigator assessed) AE (rhabdomyolysis,

pneumonia, mocystis jirovecii pneumonia, pneumonitis, and death [in 2 patients, unknown cause
of death’épatient and multifactorial cause in 1 patient]).

<

Assessmentreport

EMA/597973/2021 Page 109/139



Table 42. Deaths Due to AEs Regardless of Causality: Safety Population - All Patients and
RET fusion-positive Advanced NSCLC Patients treated at 400 mg QD. (Data Cut-off 06

November 2020)
RET fusion-positive
NSCLC Patients All Palkz: r
(N=251) (N
n (%o)

Deaths due to AEs 35(12.5) ¢ 5)
Dhsease progression 14 (5.0) k (6.1)
Pneumonia 4(1.4) O\ "5(<1)
Death 2 (=1} %\v 4(=<1)
Dyspnoca 2(<1) &\' 2(<1)
General physical health deterioration 1(=<1}) 4 2(<1)
Respiratory failure 1{=1}) e 2(<1)
Sepsis TSR0 S 2(<1)
Acute myocardial infarction 1(=1) 1(<1)
Asthenia 1 (<} 1(<1)
Cardio-respiratory amest 1 1{<1)
Disseminated intravascular coagulation 1{=1)
Embeolism c ] 1(=1)
Hasmorrhage intracranial < (<1) 1{=1)
Multiple organ dysfunction syndrome \U 1(=1) 1{<1)
Pneumonia cytomegaloviral v~ 1= 1(<1)
Rhabdomyolysis Q 1(<1) 1(<1)
Urosepsis {\ 1(=<1) 1(=1)
Pneumonia aspiration N 0 2(<1)
Acute respiratory failure x: ] 1(<1)
Asphyxia ) 0 1(<1)
Jugular vein thrombosis 0 1{=1}
Preumocystis Jirovecil preuonia 0 1{<1)
Pneumonitis P 0 1(=<1})

Abbreviations: AE= adverse evenf; LC= non-small cell lung cancer; QD= once daily.

R

&
N
>
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Laboratory findings

Table 43. Serum Chemistry and Haematology, Shift from Baseline to Worst on Treatment
(Grade 3 and Grade 4) in the RET Fusion-Positive NSCLC Patients and Overall Safety

Population Treated at 400 mg QD. (Data cut-off 22 May 2020) 2
Treated at 400 mg QD n

'
RET FusnomPosnt;;g ;\ SCLC Patients Overall pﬂ"la tion (N=471)
Parameter (unit) (@ ) — /
Grade 3 Grade 4 Gr \ Grade 4
(n %) (n %) ( (n %)
Vo
Decreased Albumin 0 0 4 (F1) 0
Decreased Calcium Corrected 2(<1) 0 N 5(3.2) 9(1.9)
Decreased Hemoglobin 24 (10.3) 0 34 (11.5) 0
Decreased Leukocytes 18 (7.7) 2(<1) & 44 (9.3) 2 (<1)
Decreased Lymphocytes 36 (15.5) 15 (6.4) 86 (18.3) 28 (5.9)
Decreased Magnesium 0 0 1(<1) 1(<1)
Decreased Neutrophils 31(13.3) 14 (6. 69 (14.6) 19 (4.0)
Decreased Phosphate 26 (11.2) y.! (‘='11)v 48 (10.2) 2 (<1)
Decreased Platelets 5(2.1) (1.7) 9(1.9) 12 (2.5)
Decreased Sodium 14 (6.0) n 2t1) 20(4.2) 2 (<1)
Increased Activated Partial Thromboplastin Time 1 (<1) V 0 1(<1) 0
Increased Alanine Aminotransferase 6(2.6) ‘ i 1(<1) 18(3.8) 4(<1)
Increased Alkaline Phosphatase 4(1.7) A‘U 0 9(1.9) 0
Increased Aspartate Aminotransferase 4(1.7) ( N T 2¢<D 18 (3.8) 6(1.3)
Increased Bilirubin 2 (m‘ 0 7(1.5) 0
Increased Creatinine 1(<1) 2 (<1) 2 (<1)
Increased Potassium 1 (A 0 3(<1) 0
Tncreased Prothrombin Intl. Normalized Ratio Al (<1) 0 2 (<1) 0

Abbreviations: mg = milligram, NSCLC = non—smal@ng cancer, QD = once daily, RET = rearranged during
transfection. Source: Listings 16.4.2.1.1, 16.4.2.1.3

Despite incidence and severity of hepato{&)ﬂ/, there are no cases that potentially fulfil Hy’'s law

definition criteria. 0

All patients treated at 400 D (N=528): A total of 45 eventsin 41 patients (7.8%) were
identified (22 patients with ‘- ion-positive NSCLC, 17 patients with thyroid cancer and 1 patient
each with prostate and s and cancer). Serious AEs were observed in 5 patients (<1%) and non-

ECG changes

serious AEs in 37 patients (7€0%) (of which 1 patient experienced both a serious and non-serious AE).
The events included T prolonged (29 events in 26 patients), syncope (15 events in 14 patients),
and long QT syndro eventin 1 patient). Of the 41 patients, 23 patients (4.4%) experienced
Grade 1 event;s,%ients (1.3%) experienced Grade 2 events, and 11 patients (2.1%) experienced
Grade 3 even N) rade 4 or Grade 5 events were reported. Six patients (1.1%) reported events that
led to temp, r&linterruption of study drug treatment (3 events led to a restart of study drug at a
reduced el No events resulted in permanent discontinuation of study drug.

QT pr@ation occurred in 5.1% of 528 patients with NSCLC or other solid tumours. In 2 patients

(0. e event was assessed as serious. The majority of patients experienced non-severe events -
I rade 1, in 21 (4.0%) and Grade 2, in 4 patients (0.8%). Two patients (0.4%) experienced Grade
3 events of Electrocardiogram QT prolonged, which both resolved. Three patients (0.6%) had an event
that remained unresolved by time of data cut-off. Dose reductions or interruptions were required by
two Electrocardiogram QT prolonged patients, each.

RET Fusion-positive Advanced NSCLC Patients Treated at 400 mg QD (N=281): A total of 25
events in 22 patients (7.8%) were identified in RET fusion-positive advanced NSCLC patients. Serious

Assessmentreport

EMA/597973/2021 Page 111/139



AEs were observed in 3 patients (1.1%) and non-serious AEs in 20 patients (6.8%). The events
included ECG QT prolonged (18 eventsin 15 patients) and syncope (7 events in 7 patients). Of the 22
patients, 14 patients (5.0%) experienced Grade 1 events, 4 patients (1.4%) experienced Grade 2
events, and 4 patients (1.4%) experienced Grade 3 events (only 1 patient with Grade 3 AE of ECG QT
prolonged); no Grade 4 or Grade 5 events were reported. Nineteen patients (3.6%) reported bnts
that resulted in no change in study drug dosing. Three patients (<1%) reported events that
temporary interruption of study drug treatment. These three patients restarted at a reduce@lsetinib
dose without recurrence of the event. All events were reported as resolved. The Investig assessed
the events as related to study drug for 13 patients (4.3%) and not related for 10 pat( .9%) (of
which 1 patient experienced both a related and unrelated event of ECG QT proIong@

Table 44. Adverse Events Related to ECG by Preferred Term Safety Po ation - All Patients
Treated at 400mg QD. (Data Cut-off 06 November 2020)
RET fusion—pos@

Preferred Term N chﬂi;;l
%)
Patients with AE 722 (R8)
Electrocardiogram QT prolonged 545.3)
Syncope (2.5
Long QT syndrome 0

L 4
Abbreviations: AE= Adverse event; ECG= electrocardiogram; NSQnon-small cell lung cancer; QD= once daily

Safety in special populations \

Age O

Table 45. Summary of Adverse Events in Q’/o of patients by Age Group of <65 and =65;

RET Fusion-Positive NSCLC Patients ﬁgverall Safety Population Treated at 400 mg QD
(Data Cut-off 22 May 2020) C

Patients treated at 400mg QD
<65 =65
@ RET Fusion- Overall RET F-u-snon- Overall
Preferred Ter Positive NSCLC Safety Positive Safety
Patients Population NS_CLC Population
\ (N=145) (N=328) RIS (N=143)
@ (N=88)
n (%) n (%) n (%) n (%)
g
Patients with:ﬁ: 143 (98.6) 326 (99.4) 87 (98.9) 142 (99.3)
N
Aspartate @mipotransferase increased 65 (44.8) 146 (44.5) 36 (40.9) 62 (43.4)
Constipab\ 55 (37.9) 127 (38.7) 35 (39.8) 56 (39.2)
Anaeprig 57 (39.3) 119 (36.3) 37 (42.0) 66 (46.2)
A 'Minotransferase increased 47 (32.4) 110 (33.5) 21 (23.9) 38 (26.6)
rophil count decreased 40 (27.6) 72 (22.0) 11 (12.5) 22 (15.4)
White blood cell count decreased 34 (23.4) 79 (24.1) 12 (13.6) 30 (21.0)
Cough 34 (23.4) 70 (21.3) 19 (21.6) 29 (20.3)
Blood creatinine increased 34 (23.4) 67 (20.4) 16 (18.2) 33 (23.1)
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Neutropenia 33 (22.8) 77 (23.5) 18 (20.5) 25 (17.5)
Diarrhoea 32 (22.1) 89 (27.1) 23 (26.1) 47 (32.9)
Hypertension 32 (22.1) 82 (25.0) 41 (46.6) 62 (43.4)
Pyrexia 32 (22.1) 75 (22.9) 20 (22.7) 3 )
P
Fatigue 25 (17.2) 60 (18.3) 30 (34.1) W30.1)
.Y
Back pain 23 (15.9) 38 (11.6) 9 (10.2)‘&\/13 (9.1)
Dyspnoea 22 (15.2) 45 (13.7) 12 (1 27 (18.9)
Headache 22 (15.2) 52 (15.9) @ 15 (10.5)
Hyperphosphataemia 20 (13.8) 71 (21.6) ’%.0) 15 (10.5)
. \v
Asthenia 20 (13.8) 45 (13.7) 11 (12.5) 18 (12.6)
Dry mouth 20 (13.8) 41 (IZQ 19 (21.6) 29 (20.3)
& 2
Hypoalbuminaemia 20 (13.8) 34 5(5.7) 8 (5.6)
A
Pneumonia 19 (13.1) .6) 14 (15.9) 18 (12.6)
Nausea 18 (12.4) clxcﬂ (14.9) 11 (12.5) 18 (12.6)
Blood creatine phosphokinase increased 18 (12.4) d 42 (12.8) 11 (12.5) 14 (9.8)
Pneumonitis 17 ( 31 (9.5) 10 (11.4) 16 (11.2)
Dysgeusia 1@0) 45 (13.7) 19 (21.6) 27 (18.9)
Blood alkaline phosphatase increased &y (11.0) 31 (9.5) 11 (12.5) 14 (9.8)
Oedema peripheral 15 (10.3) 40 (12.2) 18 (20.5) 28 (19.6)
N

Abbreviations: AE = adverse event, m@
4.3.2.1.1.10a

rearranged during transfection. S_o%

Table 46. Safety Profile
Patients Treated at 40

&

illigram, NSCLC = non-small cell lung cancer, QD = once daily, RET =

Isetinib in Elderly Patients — RET Fusion-Positive NSCLC
QD. (Data Cut-off 22 May 2020)

\ Age <65 Age 65-74 Age 75-84 Age 85+

MedDRA Terms @ (N=145) (N=66) (N=19) (N=3)

;\Q N (%) N (%) N (%) N (%)

Total AE ’\\J 143 (98.6) 66 (100) 18 (94.7) 3 (100)

Serio;s,b Total* 76 (52.4) 44 (66.7) 12 (63.1) 1(33.3)
F W 13 (11.7) 8 (12.1) 3 (15.7) 0

NG italization/prolong existing 57 (39.3) 35 (53.0) 8 (42.1) 1 (33.3)

hospitalization*

Life-threatening* 3 (2.06) 1(1.51) 1(5.2) 0
Disability/incapacity * 0 0 0 0

Assessmentreport
EMA/597973/2021

Page 113/139




Other (medically significant) * 2 (0.61) 0 0 0

AE leading to treatment discontinuation 22 (15.2) 16 (24.2) 4 (21.1) 1 (33.3)
SOC- Psychiatric disorders 27 (18.6) 7 (10.6) 3 (15.8) 2 (66.7)
SOC- Nervous system disorders 67 (46.2) 40 (60.6) 11 (57.9) 2 (Q
7~
SOC- Accidents and injuries 0 0 0 ﬁw
SOC- Cardiac disorders 13 (9.0) 14 (15.9) 10 (15.2) {(21.1)
-
SOC- Vascular disorders 42 (29.0) 36 (54.5) 10 (52.6) 2 (66.7)
PT- Cerebrovascular disorders 0 0 Q 0
SOC- Infections and infestations 74 (51.0) 35 (53.0) @4) 2 (66.7)
Anticholinergic syndrome 0 0 @ 0 0
Quality of life decreased 0 0 ( 0 0
~S D
Sum of postural hypotension, falls, black 18 (12.4) 14 (21 6 (31.5) 2 (66.7)
outs, syncope, dizziness, ataxia,

fractures

AEs that appear more frequently in older patients ( @ifference in incidence between <65 and
=65)

PT 6

g

Hypertension 32 (2§ 30 (45.5) 10 (52.6) 1 (33.3)

White blood cell count decreased 4) .4) 7 (10.6) 5 (26.3) 0

Fatigue 5(17.2) 21 (31.8) 7 (36.8) 2 (66.7)

Hypoalbuminaemia 20 (13.8) 3 (4.5) 2 (10.5) 0
N

Oedema peripheral (\J 15 (10.3) 16 (24.2) 1 (5.3) 1 (33.3)
g

Dysgeusia Q 16 (11.0) 13 (19.7) 6 (31.6) 0

Abbreviations: AE, adversésevent; MedDRA= Medical dictionary for regulatory activities; PT= Preferred term; SOC=
system organ class. N a subject had multiple seriousness criteria reported for a single AE, highest seriousness
was used for an.aly s. %Data on SAEs and serious criteria were obtained from the safety database which has higher
number of patiw h SAEs compared to the clinical database at the time of the data cut-off date. Percentages

are estimated.

Older pa reported more Grade 3 or higher adverse reactions compared to younger patients

(87.1@rsus 72.3%). Compared with younger patients (<65), more patients of =65 years old

re dverse reactions that led to permanent dose discontinuation (25.8% versus 13.4% ) (Data
=off 06 Nov 2020).

Gender
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Table 47. Summary of Adverse Events in =10% patients by Gender in RET Fusion- Positive
NSCLC Patients and Overall Safety Population Treated at 400 mg QD. (Data Cut-off 22 May

2020)

O

Patients treated at 400 mg

P
Male
_ _ {\
RET fusion- Overall RET fusion- Overall
Preferred Term positive Safety positi\é Safety
NSCLC Population L Population
Patients (N=255) iefts (N=216)
(N=111) 122)
N N (%) 4b ey N (%)
Patients with AE 110 (99.1) 254 (99.6 120 (98.4) 214 (99.1)
Aspartate aminotransferase increased 45 (40.5) 111 (43&( 56 (45.9) 97 (44.9)
Constipation 38 (34.2) 92 52 (42.6) 91 (42.1)
Anaemia 35 (31.5) 91 59 (48.4) 94 (43.5)
Hypertension 35 (31.5) @)26 38 (31.1) 61 (28.2)
Fatigue 30 (27.0) 6 (22.0) 25 (20.5) 47 (21.8)
Cough 27 (24.3@4 (21.2) 26 (21.3) 45 (20.8)
Alanine aminotransferase increased 26 (2 72 (28.2) 42 (34.4) 76 (35.2)
Pyrexia 22 54 (21.2) 30 (24.6) 51 (23.6)
Diarrhoea 21%¢18.9) 69 (27.1) 34 (27.9) 67 (31.0)
Neutropenia 18 (?6.2) 44 (17.3) 33 (27.0) 58 (26.9)
Dry mouth ( ,18 (16.2) 40 (15.7) 15 (12.3) 26 (12.0)
Neutrophil count decreased '>\/17 (15.3) 39 (15.3) 34 (27.9) 55 (25.5)
Dyspnoea X\ 17 (15.3) 41 (16.1) 13 (10.7) 30 (13.9)
Dizziness 0 17 (15.3) 33 (12.9) 17 (13.9) 31 (14.4)
Pneumonia 2\ 17 (15.3) 31 (12.2) 20 (16.4) 31 (14.4)
Back pain A\v 17 (15.3) 26 (10.2) 20 (16.4) 33 (15.3)
White blood cell count decr 16 (14.4) 50 (19.6) 30 (24.6) 59 (27.3)
Dysgeusia N 15 (13.5) 31 (12.2) 17 (13.9) 31 (14.4)
Oedema peripheral ﬁ\ 13 (11.7) 37 (14.5) 19 (15.6) 29 (13.4)
Headache 13 (11.7) 37 (14.5) 15 (12.3) 26 (12.0)
Asthenia ‘s M 12 (10.8) 32 (12.5) 21 (17.2) 30 (13.9)
Decreased@p@% 12 (10.8) 34 (13.3) 19 (15.6) 31 (14.4)
Pneumo \ 12 (10.8) 21 (8.2) 12 (9.8) 24 (11.1)

AE = adverse event, mg = milligram, NSCLC = non-small cell lung cancer, QD = once daily, RET =
during transfection. Source: 14.3.1.1.1.10b
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Table 48. Summary of Adverse Events in =10% patients by Region RET Fusion-Positive

NSCLC Patients and Overall Safety Population Treated at 400 mg QD. (Data Cut-off 22 May

2020)

D
Patients treated at 400mg
USA Europe
RET fusion- Overall RET fusion- Overall RET? % Overall
Preferred Term Positive Safety Positive Safety PO@ Safety
NSCLC Population NSCLC Population LC Population
(N=62) (N=153) (N=85) (N=171 N=86) (N=147)
n (%) n (%) n (%) n (%y{\ n (%) n (%)
Patients with AE 62 (100) 153 (100) 83 (97.6) 169 (% d 85 (98.8) 146(99.3)
Aspartate amino- 29 (46.8) 69 (45.1) 24 (28.2) 60 . 48 (55.8) 79(53.7)
transferase increased 6
Anaemia 24 (38.7) 64 (41.8) 30 (35.3) g (37.4) 40 (46.5) 57(38.8)
Constipation 22 (35.5) 59 (38.6) 33 (38.8) (36.3) 35 (40.7) 62(42.2)
Hypertension 21 (33.9) 56 (36.6) 19 (22&144 (25.7) 33 (38.4) 44(29.9)
Fatigue 21 (33.9) 50 (32.7) 20 (235) ) 35 (20.5) 14 (16.3) 18(12.2)
ALT increased 19 (30.6) 50 (32.7) 19@}) 44 (25.7) 32 (37.2) 55(37.4)
Diarrhoea 18 (29.0) 54 (35.3) @23.5) 47 (27.5) 17 (19.8) 35(23.8)
Dry mouth 17 (27.4) 38 (24.8) \2 (14.1) 20 (11.7) 10 (11.6) 12 (8.2)
Blood creatinine increased 16 (25.8) 40 (26 19 (22.4) 37 (21.6) 15 (17.4) 23(15.6)
Oedema peripheral 16 (25.8) 37 9 (10.6) 18 (10.5) 8 (9.3) 13 (8.8)
Neutropenia 16 (25.8) 30 (19,6) 17 (20.0) 49 (28.7) 18 (20.9) 23 (15.6)
White blood cell 14 (22.6) '%31.4) 9 (10.6) 18 (10.5) 23 (26.7) 43(29.3)
count decreased 2
Dizziness 13 (21.0) 34 (22.2) 7 (8.2) 10 (5.8) 9 (10.5) 14 (9.5)
Cough 34 (22.2) 20 (23.5) 36 (21.1) 21 (24.4) 29(19.7)
Dysgeusia 29 (19.0) 18 (21.2) 33 (19.3) 6 (7.0) 10 (6.8)
Back pain 19 (12.4) 11 (12.9) 18 (10.5) 10 (11.6) 14 (9.5)
Muscle spasms y. 13 (8.5) 7 (8.2) 8 (4.7) 0 0
Headache * 10 (16.1) 35 (22.9) 12 (14.1) 22 (12.9) 4 (4.7) 10 (6.8)
Pyrexia \ 10 (16.1) 35 (22.9) 22 (25.9) 45 (26.3) 20 (23.3) 25(17.0)
Nausea m‘ 10 (16.1) 30 (19.6) 11 (12.9) 25 (14.6) 8 (9.3) 12 (8.2)
Vomiting Qv 10 (16.1) 23 (15.0) 9 (10.6) 17 (9.9) 6 (7.0) 11 (7.5)
Neutrophil co " ecreased 9 (14.5) 31 (20.3) 6(7.1) 9 (5.3) 36 (41.9) 54(36.7)
Urinary tract @Ton 8 (12.9) 22 (14.4) 12 (14.1) 20 (11.7) 8 (9.3) 11 (7.5)
Lympho Mnt decreased 7 (11.3) 31 (20.3) 2 (2.4) 8 (4.7) 4 (4.7) 7 (4.8)
Hypo ia 7 (11.3) 30 (19.6) 7 (8.2) 22 (12.9) 9 (10.5) 28(19.0)
Uppe iratory tract 7 (11.3) 16 (10.5) 2 (2.4) 4 (2.3) 3 (3.5) 7 (4.8)
i n
Pn&umonia 7 (11.3) 20 (13.1) 11 (12.9) 14 (8.2) 15 (17.4) 22 (15.0)
Pneumonitis 7 (11.3) 15 (9.8) 7 (8.2) 16 (9.4) 13 (15.1) 16 (10.9)
Rash 7 (11.3) 14 (9.2) 2 (2.4) 7 (4.1) 6 (7.0) 9 (6.1)
Neuropathy peripheral 7 (11.3) 13 (8.5) 1(1.2) 4 (2.3) 2 (2.3) 2 (1.4)
Hyperphosphataemia 6 (9.7) 26 (17.0) 9 (10.6) 29 (17.0) 12 (14.0) 31(21.1)
Arthralgia 6 (9.7) 24 (15.7) 3 (3.5) 9 (5.3) 0 3(2.0)
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Abdominal pain 6 (9.7) 22 (14.4) 4 (4.7 9 (5.3) 5 (5.8) 7 (4.8)
Dyspnoea 6 (9.7) 22 (14.4) 14 (16.5) 32 (18.7) 14 (16.3) 18 (12.2)
Dysphagia 6 (9.7) 14 (9.2) 10 (11.8) 15 (8.8) 3(3.5) 3 (2.0
Myalgia 5(8.1) 22 (14.4) 4 (4.7) 18 (10.5) 7 (8.1) 8 (5.4)
Hyponatraemia 5(8.1) 20 (13.1) 4 (4.7) 6 (3.5) 9 (10.5) 7.5)
Lymphopenia 5(8.1) 16 (10.5) 12 (14.1) 22 (12.9) 0 7, (<1)
Leukopenia 4 (6.5) 7 (4.6) 14 (16.5) 29 (17.0) 4 (4.7 6 (4.1)
Erectile dysfunction 4 (6.5) 16 (10.5) 2 (2.4 7 (4.1 14 1(<1)
Asthenia 3(4.8) 7 (4.6) 24 (28.2) 51 (29.8) 4 {i) 5(3.4)
Chills 3(4.8) 16 (10.5) 0 5 (2.9 m 1(<1)
Musculoskeletal pain 1(1.6) 3 (2.0) 10 (11.8) 15 (8.8) 8.1) 8 (5.4)
Blood creatine phosphokinase 0 3(2.0) 13 (15.3) 27 (15. 16 (18.6) 26(17.7)
increased

rearranged during transfection. Source: 14.3.2.1.1.10c

Race, G=3

Q

Table 49. Grade = 3 Adverse Events in =2% of patien

Fusion-Positive NSCLC Patients and Overall Safet

Cut-off 22 May 2020)

NS

Abbreviations: AE = adverse event; mg = milligram; NSCLC = non-small cell IU%Q’; QD = once daily; RET =

eferred Term by Race RET

y@ lation Treated at 400 mg QD. (Data

N

‘Q’atients treated at 400mg

Asian Non- Asian Unknown
RET fusion-
S . erall RET f-u-sion- Overall RET f-u-sion- Overall
Preferred Term EELE ( J Safety Positive Safety Positive Safety
- Q Population NSCLC Population NSCLC Population
(N‘é (N=159) n (N=125) (N=283) (N=16) (N=29)
(%) n (%) n (%) n (%) n (%)
n (%)
Patients with Grade 3/4/5 QQZ.S) 109 (68.6) 80 (64.0) 204 (72.1) 8 (50.0) 20 (69.0)
AE <\
Neutrophil count < 17 (18.5) 25 (15.7) 0 0 6 (4.8) 9 (3.2)
decreased \
Anaemia A’b 16 (17.4) 23 (14.5) 17 (13.6) 42 (14.8) 1(6.3) 3 (10.3)
Hypertension ¢ 15 (16.3) 21 (13.2) 20 (16.0) 49 (17.3) 0 2 (6.9)
Neutropenia ¢ 15 (16.3) 19 (11.9) 13 (10.4) 32 (11.3) 0 5(17.2)
Pneumo 'g\ 9 (9.8) 13 (8.2) 10 (8.0) 21 (7.4) 1(6.3) 2 (6.9)
Hypoph ‘aemia 9 (9.8) 10 (6.3) 6 (4.8) 12 (4.2) 1 (6.3) 1(3.4)
Dise@p;ogression 8 (8.7) 10 (6.3) 7 (5.6) 18 (6.4) 0 2 (6.9)
od cell count 6 (6.5) 8 (5.0) 3(2.4) 11 (3.9) 0 2 (6.9)
eased
AST increased 5 (5.4) 8 (5.0) 7 (5.6) 16 (5.7) 0 1 (3.4
Thrombocytopenia 5 (5.4) 6 (3.8) 1(<1) 3(1.1) 0 1(3.4)
Platelet count decreased 4 (4.3) 7 (4.4) 0 4 (1.4) 0 1(3.4)
Hypokalaemia 4 (4.3) 5(3.1) 2 (1.6) 7 (2.5) 0 0
Hyponatraemia 4 (4.3) 5(3.1) 4(3.2) 10 (3.5) 0 0
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Blood creatine 3(3.3) 6 (3.8) 3 (2.4) 8 (2.8) 2 (12.5) 7 (24.1)
phosphokinase increased

Vomiting 3(3.3) 3(1.9 0 2 (<1) 0 0
Pneumonitis 3(3.3) 6 (3.8) 1(<1) 6 (2.1) 0 1(3.4)
Diarrhoea 2(2.2) 6 (3.8) 2 (1.6) 9(3.2) 0 0
ALT increased 2(2.2) 5(3.1) 5 (4.0 13 (4.6) 1(6.3) .9)
Hypocalcaemia 2 (2.2) 5(3.1) 1(<1) 8 (2.8) 0 » 0
Lymphocyte count 2 (2.2) 5(3.1) 3 (2.4) 18 (6.4) G\J 1(3.4)
decreased

Pleural effusion 2(2.2) 3 (1.9 1(<1) 2 (<1) ng) 2 (6.9)
Sepsis 2 (2.2) 3(1.9) 5 (4.0) 9(3.2) & |e\(€.3) 1(3.4)
Urinary tract infection 2 (2.2) 3 (1.9 4 (3.2) 11 (3.9& 0 1(3.4)
Weight increased 2(2.2) 3 (1.9) 0 09" 0 0
Blood alkaline 2(2.2) 2 (1.3) 0 2 0 0
phosphatase increased %

Cholecystitis 2 (2.2) 2 (1.3) 0 ,#1 (<1)

Dehydration 2 (2.2) 2 (1.3) 0 » 1 (<1)

Disseminated intravascular 2 (2.2) 2 (1.3) 0 0

coagulation

Dyspnoea 2 (2.2) 2 (1.3) 4 6 (2.1) 1 (6.3) 1 (3.4)
Haemoglobin decreased 2 (2.2) 2 (1.3) o 3 1(<1) 0 0
Leukopenia 2(2.2) 2 (1.3) ‘\4 (3.2) 7 (2.5) 0 0
Stomatitis 2 (2.2) 2 (183N 2 (1.6) 2 (<1) 0 1(3.4)
Pulmonary embolism 1(1.1) 1 4 (3.2) 7 (2.5) 2 (12.5) 2 (6.9)
Fatigue 1(1.1) 1 1‘) 3(2.4) 7 (2.5) 1 (6.3) 2 (6.9)
Back pain 0 0 3 (2.4) 4 (1.4) 0 0
Intervertebral disc 0 ‘T(<1) 3(2.4) 3(1.1) 0 0
protrusion N

Abbreviations: AE = adverse event, A

milligram, NSCLC = non-small cell |

Table 14.3.2.9.1.10d

N

Immunological eve@

>

Safety relate@;
N

Not applicable.

drug-drug interactions and other interactions

alanine aminotransferase, AST = aspartate aminotransferase, mg =
cer, QD = once daily, RET = rearranged during transfection. Source:

The meta igjf pralsetinib is mediated by CYP3A4. Pralsetinib inhibits CYP2C8, CYP2C9, CYP3A4/5,
CYP3A4/§ , BCRP, OATP1B1, OATP1B3, OAT1, MATE1, and MATE2-K, and induces CYP2C8,
CYP2 CYP3A4/5. A clinical assessment should be done for each individual patient depending on

th

D

ontinuation due to adverse events

AEs leading to treatment discontinuation

ity of coadministration of other drugs that might affect or be affected by pralsetinib.
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Table 50. Adverse Events Leading to Treatment Discontinuation (=1 Patient; Safety

Population - All Patients Treated at 400 mg QD. (Data Cut-off 06 November 2020)

Preferred Term

RET fusion-positive NSCLC

All Patients (N=528)

e

Patients (N=281) n (%) (%)
Patients with AE Leading to Permanent 55 (19.6) 91 (17.2) w
Discontinuation of Treatment Regardless of @
Causality g\
Disease progression 10 (3.6) 1m
Pneumonitis 7 (2.5 N
Pneumonia 7 (2.5) é(l 7)
Sepsis 3 (1.1) 4 (<1)
Death 2 (<1) \) 3 (<1)
Dyspnoea 2 (<1) @ 2 (<1)
[Thrombocytopenia 2 (<1) 2 (<1)
Fatigue 1(<1) { 2 (<1)
Hyponatraemia 1(<1) ‘(J 2 (<1)
Neutropenia 1(<1) Q 2 (<1)
Pulmonary embolism 1 ( 2 (<1)
Respiratory failure 1@)\ 2 (<1)
Cardio-respiratory arrest \ 1) 1(<1)
Chest pain o~ 1 (v<1) 1(<1)
Clostridium difficile colitis ‘Q 1(<1) 1(<1)
Colitis 1(<1) 1(<1)
Constipation 1(<1) 1(<1)
Electrolyte imbalance f N 1(<1) 1(<1)
Embolism SJ' 1(<1) 1(<1)
Gait disturbance 1(<1) 1(<1)
General physical health deterioration 1(<1) 1(<1)
Haemorrhage intracranial N 1(<1) 1(<1)
Heart injury ( 1(<1) 1(<1)
Hypertension 0‘ 1(<1) 1(<1)
Hypoxia N S 1(<1) 1(<1)
Lymphocyte count dec@ 1(<1) 1(<1)
Pancytopenia P 1(<1) 1(<1)
Pericardial effuﬁ& ‘ 1(<1) 1(<1)
Resplratory di ress, 1(<1) 1(<1)
Rhabdom 1(<1) 1(<1)
Stomatiti&v 1(<1) 1(<1)
i 1(<1) 1(<1)

1(<1) 1(<1)

1(<1) 1(<1)
Asthenia 1(<1) 2 (<1)
Blood creatine phosphokinase increased 1(<1) 2 (<1)
[Transaminases increased 0 2 (<1)
Acute respiratory distress syndrome 0 1(<1)
Acute respiratory failure 0 1(<1)
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Asphyxia 0 1(<1)

Blood bilirubin increased 0 1(<1)

Blood calcitonin increased 0 1(<1)
Bronchopulmonary aspergillosis 0 1(<1)

Cognitive disorder 0 1(<1)

Corona virus infection 0 1(<1) A\-r
Deep vein thrombosis 0 1(<1) ,Q
Hydrocephalus 0 1 (<15;‘O
Hypercalcaemia of malignancy 0 1 (<{ N
Jugular vein thrombosis 0 1@\

Large intestine perforation 0 a c" )

Platelet count decreased 0 & (<1)
Pneumocystis jirovecii pneumonia 0 0 1(<1)

Pneumonia aspiration 0 1(<1)

Renal failure 0 ¥ 1(<1)

Abbreviations: AE= adverse event; NSCLC: non-small cell lung cancer; QD=lonce daily. Source: Table

14.3.2.21.1.10 @
AEs leading to dose interruptions QQ

Table 51Adverse Events Leading to Dose Interr\Q Regardless of Causality by Preferred
Term in = 3 Patients; Safety Population - All Patients Treated at 400 mg QD. (Data Cut-off

06 November 2020) ’\O
@usion-positive NSCLC| AIll Patients (N=528)n
Preferred Term )
R Patients (N=281) n (%) (%)
Patients with AE Leading to Dose Interruptign 190 (67.6) 363 (68.8)
Regardless of Causality N \’
Neutrophil count decreased 0 28 (10.0) 38 (7.2)
lAnaemia N 27 (9.6) 50 (9.5)
Pneumonitis {U 27 (9.6) 42 (8.0)
Neutropenia 24 (8.5) 49 (9.3)
Hypertension . 24 (8.5) 39 (7.4)
Pneumonia \ M 21 (7.5) 36 (6.8)
Blood creatine phosp@e increased 16 (5.7) 31 (5.9)
Pyrexia . 15 (5.3) 27 (5.1)
White blood cellcOunt” decreased 14 (5.0) 24 (4.5)
i sferase increased 11 (3.9) 23 (4.4)

Fatigue 10 (3.6) 15 (2.8)
Alanin ransferase increased 9 (3.2) 18 (3.4)
Diﬂw 7 (2.5) 20 (3.8)

bocytopenia 7 (2.5) 13 (2.5)
\Vomiting 6 (2.1) 13 (2.5)
Lymphopenia 6 (2.1) 11 (2.1)
Platelet count decreased 6 (2.1) 11 (2.1)
Sepsis 6 (2.1) 10 (1.9)
Hypophosphataemia 6 (2.1) 6 (1.1)
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Lymphocyte count decreased 5 (1.8) 14 (2.7)
Urinary tract infection 5(1.8) 14 (2.7)
Dyspnoea 5(1.8) 11 (2.1)
Stomatitis 5 (1.8) 8 (1.5)
Leukopenia 5 (1.8) 6 (1.1)
Face oedema 4 (1.4) 5(<1) A\-r
Interstitial lung disease 4 (1.4) 5(<1) ,Q
Cough 3(1.1) 8 (1.
Dizziness 3 (1.1) 8 (1
Hyponatraemia 3 (1.1) 7@
Hypoxia 3(1.1) G )
Rash 3(1.1) &Q (<1)
Nausea 3(1.1) 0 6 (1.1)
Dehydration 3(1.1) 3 (<1)
Lipase increased 3(1.1) ¥ 3 (<1)
Muscular weakness 3(1.1) { 3 (<1)
Pleural effusion 3 (1.1) n » 3 (<1)
IAbdominal pain 2 (<1) N 8 (1.5)
Corona virus infection 2 (< Q 8 (1.5
Cholecystitis 2 (< M 4 (<1)
Decreased appetite o 2 4 (<1)
Haematoma X< 1) 4 (<1)
Oedema peripheral N2 (<) 4 (<1)
Blood alkaline phosphatase increased ’\V 2 (<1) 3 (<1)
Diverticulitis \‘ 2 (<1) 3 (<1)
Pulmonary embolism 2 (<1) 3 (<1)
Blood creatinine increased 1(<1) 6 (1.1)
Ascites 0 1(<1) 4 (<1)
Headache 6 1(<1) 4 (<1)
Hypokalaemia 1(<1) 4 (<1)
Hypotension ,C) 1(<1) 4 (<1)
Syncope \ 1(<1) 4 (<1)
Acute respiratory failure Q 1(<1) 3 (<1)
Constipation \ 1(<1) 3 (<1)
IAppendicitis N 1(<1) 3 (<1)
Dysphagia N 1(<1) 3 (<1)
Influenza .\Q 1(<1) 3 (<1)
Mucosal infla a ‘n 1(<1) 3 (<1)
Respirato e 1(<1) 3 (<1)
Upper ri ry tract infection 1(<1) 3 (<1)
etention 1(<1) 3 (<1)
0 5(<1)
bilirubin increased 0 3 (<1)
Hypercalcaemia 0 3 (<1)
Pyelonephritis 0 3 (<1)
Hypocalcaemia 0 8 (1.5)

Abbreviations: AE= adverse event; NSCLC: non-small cell lung cancer; QD= once daily. Source: Table
14.3.2.23.1.10
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AEs leading to dose reductions

Table 52. Adverse Events Leading to Dose Reduction Regardless of Causality by Preferred
Term in =3 patients; Safety Population - All Patients Treated at 400 mg QD. (Data cuéff 06

November 2020)

(@ AN
RET fusion-positive NSCLC . gl

Preferred Term All Patients (N n (%)

Patients (N=281) n (%) RN
Patients with AE Leading to Dose 126 (44.8) 23 &?)
Reduction Regardless of Causality é
Anaemia 22 (7.8) \Qu (8.1)
Neutropenia 22 (7.8) & 42 (8.0)
Neutrophil count decreased 21 (7.5) 0 34 (6.4)
Pneumonitis 18 (6.4) @ 27 (5.1)
Hypertension 12 (4.3) R 21 (4.0)
Blood creatine phosphokinase increased 10 (3.6) ( 21 (4.0)
\White blood cell count decreased 10 (3.6) Q) 18 (3.4)
Fatigue 10 (3.6) Q 16 (3.0)
Lymphopenia 7 (2.5) 12 (2.3)
Pneumonia 7 (2.5 N 10 (1.9)
Lymphocyte count decreased 5 16 (3.0)
Aspartate aminotransferase increased 4 (1.4 7 (1.3)
Platelet count decreased m.4) 7 (1.3)
Decreased appetite @1.4) 6 (1.1)
Hypophosphataemia 4 (1.4) 4 (<1)
[Thrombocytopenia xvl 3(1.1) 6 (1.1)
Leukopenia N L') 3(1.1) 4 (<1)
Alanine aminotransferase increased \ 2 (<1) 7 (1.3)
Dysgeusia h’ 2 (<1) 3(<1)
Muscular weakness f\\" 2 (<1) 3 (<1)
Stomatitis {V 2 (<1) 3 (<1)
Asthenia 1(<1) 4 (<1)
Diarrhoea R Q 1(<1) 4 (<1)
Hypocalcaemia \ M 0 3(<1)

Abbreviations: AE= ad@ event; NSCLC: non-small cell lung cancer; QD= once daily. Source: Table

14.3.2.25.1.10 Q
0\

Post maK ng experience

Not appl@.

Discussion on clinical safety

Overall safety population (N=528), data cut-off 06 November 2020

Likely on account of its potent RET-inhibitor mechanism of action, the overall summary of adverse
events from pralsetinib in the population intended for indication depicts a considerable toxicity burden.
As expected, almost every patient presented any type of AEs. Nearly three quarters of patients
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presented 2G3 AEs, and 54.5% had SAEs. As a consequence of such events, 68.8% of patients needed
dose interruptions, 45.3% dose reductions and 17.2 % discontinued treatment permanently.

Common AEs: The most frequent AE from pralsetinib is aspartate aminotransferase increased, which
occurred in 46.0% of patients. Other common AEs in the NSCLC population are anaemia (45.6%),
constipation (41.9%), alanine aminotransferase increase (33.9%), hypertension (32.6%), ne il
count decreased (24.2%) and diarrhoea (29.4%). Some other frequent AEs, particularly th
respiratory/thoracic/mediastinal nature (e.g. cough, dyspnoea, pneumonia) might also b ed to
the baseline disease and its risk factors. ¢

>G3 AEs (incidence 76.9%): The most frequent high-grade AEs are anaemia (17.2@ ypertension
(16.1%) and neutropenia (11.2%).

Severe, life-threatening or fatal cases of pneumonitis/ILD have been report mients who received
pralsetinib in clinical trials. Patients who present with clinically symptomati@eumonitis or ILD were
excluded from clinical trials. Patients should be advised to contact their healthicare provider
immediately to report new or worsening respiratory symptoms. Patient%o present with acute or
worsening of respiratory symptoms indicative of pneumonitis/ILD (gfg., dyspnoea, cough, and fever)
should be investigated to exclude other potential causes. If pneu, is/ILD is considered to be related
to pralsetinib, the dose of pralsetinib should be interrupted, r @or permanently discontinued
based on severity of confirmed pneumonitis/ILD (see sections%4.4 and 4.8 of the SmPC).

Hypertension was observed in pralsetinib-treated patien Qnical trials. Treatment-related
hypertension was most commonly managed with an @tensive medicinal products. Treatment with
pralsetinib should not be initiated in patients with unc&olled hypertension. Pre -existing hypertension
should be adequately controlled before starting p@tinib treatment. Monitoring of blood pressure is
recommended after 1 week, at least monthly t ter and as clinically indicated. Anti-hypertensive
therapy should be initiated or adjusted as appmte. The dose should be interrupted, reduced, or
permanently discontinued based on the s&?y of the hypertension observed during treatment with
pralsetinib (see sections 4.2, 4.4 and 4.@ e SmPC).

Severe cases of transaminase elev t@ave been reported in patients who received pralsetinib in
} '

clinical trials. ALT and AST should onitored prior to initiating pralsetinib, every 2 weeks during the
first 3 months, then monthly trﬁ er and as clinically indicated. Treatment with pralsetinib should be
interrupted, reduced or perman y discontinued based on severity of the transaminase elevation
observed during treatmen@With®pralsetinib (see sections 4.2, 4.4 and 4.8 of the SmPC).

Severe, including fatdh, haemerrhagic events can occur with pralsetinib. In patients with life -
threatening or recu@ vere haemorrhage, pralsetinib should be permanently discontinued (see
of the SmPC).

sections 4.2, 4.4§

.
Prolongation e*QT interval has been observed in patients who received Gavreto in clinical trials
(see sectioxs Therefore, before starting Gavreto treatment, patients should have a QTc interval

<470 ms erum electrolytes within normal range. Hypokalaemia, hypomagnesaemia, and
hypoc ia should be corrected both prior and during Gavreto treatment. Electrocardiograms
(E serum electrolytes should be monitored at the end of the first week and of the first month

eto treatment, then periodically, as clinically indicated, depending also on the presence of other
ri actors (e.g. intercurrent diarrhoea, vomiting, nausea, concomitant medications). Pralsetinib
should be used with caution in patients with medical history of cardiac arrhythmias or QT interval
prolongation, as well as in patients on strong CYP 3A4 inhibitors or on medicinal products known to be
associated with QT/QTc prolongation. Gavreto may require interruption, dose modification, or
discontinuation (see sections 4.2, 4.4 and 4.8 of the SmPC).
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SAEs (incidence 54.5%): Infections (pneumonia 9.8%, sepsis 2.8%, urinary tract infection 3.4%),
events of thoracic nature (pneumonitis 4.5%, dyspnoea 1.9%, pleural effusion 1.9%), and
myelotoxicity (anaemia 3.8%, neutropenia 1.3%) were the predominant SAEs in patients treated with
pralsetinib.

Deaths: 66 out of 528 patients (12.5%) died due to an AE. 32 of these deaths were due to di
progression, dubiously labelled as an AE. From the rest, events of thoracic nature (pneumojfia,

dyspnoea, respiratory failure) were the most frequent cause of death. c
*

Laboratory shifts: Relating to anaemia incidence, G3 haemoglobin decrease was repo@n 11.5% of
patients. G3/4 neutropenia occurred in 19% of patients and G3/4 lymphopenia in @ 3
hypophosphatemia, although of dubious clinical relevance, occurred in 10% ofpﬁ

e

Discontinuations/interruptions/reductions: The most frequent AEs that led t anent treatment
discontinuations were pneumonitis (1.9%), pneumonia (1.7%) and sepsis (<4%). Interruptions and/or
dose reductions were most frequently due to neutropenia/neutro phil co reased, anaemia and
pneumonitis. )6

Special populations: AEs that happened more frequently in older pé&nts (= 65 years) were
hypertension, leukopenia and fatigue. The proportion of SAEs w igher in older (65%) than younger
(52%) patients (data from NSCLC population). Anaemia, neuia and neutrophil count decreased,
nausea and vomiting, pneumonitis, UTIs, platelet count de ed’and hypoalbuminemia were
reported in a higher incidence in females, while blood cr % increased was reported in a higher
incidence for males. These differences did not seem Qlate into unbalances in overall AEs, SAEs
or discontinuations due to AEs. However, for treatment Thterruptions and dose reductions, higher
percentages were found for females. No clear rea@‘or these differences has been found and no
effect in the Pop PK model was found either. O , the observed unbalances are not considered
relevant enough to consider that pralsetinib togility might be different between males and females.
The incidence of myelotoxic events was sw higher in Asian patients.

In study ARROW (N=528), 37.8% of were 65 years of age and older. Compared with younger
patients (<65), more patients of %rs old reported adverse reactions that led to permanent dose
discontinuation (25.8% versus 13 % Of the commonly reported events with higher incidence in
elderly patients (=65), hypert as the greatest difference in comparison with patients <65 years
of age. However, hypertensi ﬁs

0 expected to occur more frequently in the elderly population.
Older patients reported m ade 3 or higher adverse reactions compared to younger patients
(87.1% versus 72.3°/Kse ection 4.8 of the SmPC).

There are no availa ata from the use of pralsetinib in pregnant women. Studies in animals have
shown reproductiye,téxicity. Based on its mechanism of action and findings in animals, pralsetinib may
cause foetal ha hen administered to pregnant women. Women of childbearing potential should be
advised to ay |d\&3coming pregnant while receiving pralsetinib. A highly effective non-hormonal
method ’N ception is required for female patients during treatment with pralsetinib, because

pralsetin render hormonal contraceptives ineffective. If a hormonal method of contraception is
unav e, then a condom must be used in combination with the hormonal method. Effective
co tion must be continued for at least 2 weeks after the final dose. Men with female partners of

earing potential should use effective contraception during treatment and for at least one week
after the final dose of pralsetinib (see section 4.4 and 4.6 of the SmPCQC).

It should not be used during pregnancy unless the clinical condition of the woman requires treatment
with pralsetinib.

It is unknown whether pralsetinib or its metabolites are excreted in human milk. A risk to breast-fed
newborns/infants cannot be excluded. Breast-feeding should be discontinued during treatment with
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pralsetinib and for at least one week after the final dose.

No clinical data on the effect of pralsetinib on fertility are available. Based on findings from animal

studies, male and female fertility may be compromised by treatment with pralsetinib. Both men and

women should seek advice on effective fertility preservation before treatment. E
&

Pralsetinib has minor influence on the ability to drive and use machines. Patients should be
be cautious when driving or operating machines as patients may experience fatigue while t
pralsetinib (see section 4.7 of the SmPC).

o\
Preferred term ‘disease progression’ {

From a clinical oncology perspective, disease progression is often connected to Qf efficacy or

(0]

natural progression of the disease, not being considered as an actual adverse ntrelated to a drug.
According to the BLU-667-1101 protocol, the term “disease progression” (w, xists in the MedDRA
database) was used as a reported AE across the safety database of pralse$ This explains why
‘disease progression’ appears as one of the most frequent AEs (first ca@f deaths due to AEs
regardless of causality, second most frequent SAE, sixth most frequent high-grade AE) in the tables
presented in this assessment report, but not as an adverse drug r &on (causality not established) in
section 4.8 of the SmPC. @

Impacted safety database: Q

Methodological differences in the recording of AEs and thei tcomes have been identified by the
current applicant (Roche) regarding the original subri by the initial applicant (Blueprint
Medicines). Both methodologies are scientifically valid, met posing a significant impact on the overall
safety profile of pralsetinib. The finding of five ad@wal G5 AEs using Roche’s methodology is
reasonably justified and none of the cases seeq ted to study drug.

Safety profile or pralsetinib in 1L vs. ZZL{ti;n

For the most part, the overall proportionlof AEs [any AEs, high-grade (=G3) AEs, SAEs, AESIs, G5
AEs, AEs leading to dose interruption@ction and AEs leading to permanent treatment
discontinuation] seems slightly hi the sub-population of pretreated patients (n=165) as
compared to treatment-naive pati (n=116).

No cases of overdose have bgen*€ported in clinical trials with pralsetinib. The maximum dose of

consistent with the safety ile at 400 mg once daily. There is no known antidote for Gavreto
overdose. In the eveksuspected overdose, Gavreto should be interrupted and supportive care
instituted. Based or@large volume of distribution of pralsetinib and extensive protein binding,
dialysis is unliléeQesult in significant removal of pralsetinib. (see sections 4.8 and 4.9 of the
SmPC).

pralsetinib studied cIinicaHQ 0 mg orally once daily. Adverse reactions observed at this dose were

NSCLC A&f{, data cut-off 06 November 2020

Safety mance of pralsetinib for the NSCLC population is comparable to that described for the
lar, er@ty population.

the safety database all the adverse reactions reported in clinical trials have been included in the
Summary of Product Characteristics.

Additional expert consultation

The following input of the SAG-Oncology has been requested:
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Is the observed safety profile of Gavreto acceptable in first line?
On the meeting of the 7t of September 2021, the conclusions of the SAG-O were as follows:

The majority of the SAG agreed that the safety profile is well-characterised and acceptable given the
high activity and also the toxicity generally associated with alternative treatment options. Howgwer,
many uncertainties exist including subgroups frail/elderly and longer follow-up (see above).

For & minority of experts the uncertainties in efficacy/safety are too important to concqu@@
positive balance of benefits and risks. ¢

Additional safety data needed in the context of a conditiona

Additional safety data including comparative data will be provided as part of@ciﬁc obligations in
order to fulfil a CMA. Longer follow-up from the ARROW study will allow a b haracterisation of the

long-term safety and the randomised phase 3 study AcceleRET will allow textualisation of the
safety data compared to the control arm. ,8

2.4.2. Conclusions on the clinical safety é

Overall safety data of pralsetinib are scarce since the design pivotal study ARROW is open-label
and single arm, with limited exposure and follow-up. Impo tly#however, toxicity does not seem to
differ substantially between treatment-naive and pretre Q:atients. Hepatotoxicity, hypertension,
myelotoxicity and intestinal motility disturbances ar st frequently observed AEs from
pralsetinib treatment, which can nonetheless be inteérﬁted and/or reduced to improve tolerability .
Transaminase elevations, hypertension, pneumo haemorrhagic events and QTc prolongation are
identified as safety concerns for pralsetinib in thHe&a\RMP. The observed safety findings are clinically
manageable.

The CHMP considers the following measncéﬁécessary to address the missing safety data in the

context of a conditional MA:
- In order to further confirm thﬁégcy and safety of pralsetinib in the treatment of adult patients

with RET fusion-positive ad NSCLC, the MAH should submit the results of a longer follow-up
of efficacy evaluable pati approximately 116 treatment-naive NSCLC patients and more
follow-up of the 136 &Q previously treated with platinum therapy) of study BLU-667-1101, a
Phase 1/2 Study of tinib in patients with thyroid cancer, NSCLC and other advanced solid
tumours. The CSR,shoul® be submitted by 31 December 2022.

- Inorderto furl@onﬁrm the efficacy and safety of pralsetinib in the treatment of adult patients
with RETfu on%positive advanced NSCLC, the MAH should submit the results of study BLU-667-
2303, ar, M ized, open-label, Phase 3 Study of pralsetinib versus standard of care for first line
treatm RET fusion-positive, metastatic NSCLC. The CSR should be submitted by 31

Dec@ 2026.

@ Risk Management Plan

CHMP and PRAC considered that the risk management plan version 1.0 is acceptable.
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Safety concerns

Table 53. Summary of safety concerns

Summary of safety concerns

Important identified risks Pneumonitis

Hypertension

Haemorrhage @

Transaminase Elevations P
Important potential risks Embryo-foetal toxicity

Severe infections
QT prolongation

Missing information Use in patients with moderate or severe hepatic impairme%( ;

Drug-drug interactions «
Pharmacovigilance plan fb
Table 54. On-going and planned additional pharmacovigilantectivities
25
Study o Wty concerns .
Summary of objectives Milestones Due dates
Status addressed

Category 1 - Imposed mandatory additional pharmacovigilance activities which4dte cOhditions of the marketing authorisation

None | ('\\ |

Category 2 — Imposed mandatory additional pharmacovigilance activitiesNH are Specific Obligations in the context of a conditional mark eting
authorisation or amarketing authorisation under exceptional circums S

None -

Category 3 - Required additional pharmacovigilance activities (\

Study GP43162 (DDI ® To assess the impact of inist?mion ofaP-gp Drug-drug interaction  |Final protocol 05/2021
Study) inhibitor on the single-dgSe P K'f pralsetinib. submission

/A Study to evaluate the ® To assess the safety ability of a single-dose of Trial completion  [12/2021
effect of repeat doses of a pralsetinib alol &ministered witha P-gp Final report

P-gp inhibitor on the inhibitor. ’-6 submission 04/2022

pralsetinib and to inform

appropriate dosing

Istrategies for safe Q
coadministration of \
pralsetinib with P-gp ’b

inhibitors. - 4

pharmacokinetics of @

Study GP43163 g\\ e to characterise the pharmacokinetics of pralsetinib in  |Use in patients with Final study protocol [May 2021

A Study to EValu e patients with hepatic impairment severe hepatic submission

P harmacoki \fBLU— impairment

667 in nd Trial completion  |March 2024
Hépati mpaired

Final clinical study [September 2024

report

CSR = clinical study report; NSCLC = non-small cell lung cancer; P-gp = P-glycoprotein; RET = rearranged during
transfection
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Risk minimisation measures

Table 55. Summary Table of Pharmacovigilance Activities and Risk Minimization Activities by

Safety Concern

Safety concern

Risk

minimization measures

Pharmacovigilance activities

S

Pneumonitis

Routine risk minimization measures:
SmPC sections 4.2, 4.4 and 4.8

PL sections 2 and 4

Recommendation on dose interruptions,
dose reduction and discontinuation in
SmPC section 4.2.

Recommendation that health care
providers advise patients to immediately
report new or worsening respiratory

symptoms. Q
Additional risk minimization
measures: Q

None

o
Routine pharmacoyvig e activities
beyond adverse rﬁ ns reporting

and signal deteQ
Presentation o ative data in

PSURs/P

Add i'@ﬁrmacevigilance activities:
None
i@

/

Hypertension

N
Routine risk minimization measu U
SmPC sections 4.2, 4.4 and 40
PL sections 2 and 4

Recommendation on dose%.lptions, dose

reduction and discoRtinuation in SmPC section 4.2.

IAdvice on moniteringlin SmPC sections 4.2 and 4.4.

Recom en@o not start treatment in case of
uncontpertension.

Ad@al risk minimization measures:

ne

Routine pharmacovigilance activities beyond

adverse reactions reporting and
signal detection:

Presentation of cumulative data in
PSURs/PBRERSs.

Additional pharmacovigilance activities:

None

\
&
9
N

O

']

g
utine risk minimization measures:

SmPC sections 4.2, 4.4, and 4.8
PL sections 2 and 4

Recommendation on dose interruptions, dose

reduction and discontinuation in SmPC section 4.2.
IAdditional risk minimization measures:

None

Routine pharmacovigilance activities beyond

adverse reactions reporting and
signal detection:

Presentation of cumulative data in
PSURs/PBRERs.

Additional pharmacovigilance activities:

None
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[Transaminase Elevations

Routine risk minimization measures:

SmPC sections 4.2, 4.4 and 4.8

PL sections 2 and 4

Recommendation on dose interruptions
and discontinuation in SmPC section
4.2.Advice on monitoring.

lAdditional risk minimization measures:

None

Routine pharmacovigilance activities beyond

adverse reactions reporting and

signal detection:
Presentation of cumulative data,in
PSURs/PBRERs.

<

Additional pharmacovigila jvities:
Risk will be assesseq gh Study
GP43163 in Heal Hepatically

O

Impaired subj

Embryo-foetal Toxicity

Routine risk minimization measures:
SmPC sections 4.4, 4.6 and 5.3
PL section 2

Advice on the use of contraception in
SmPC sections 4.4 and 4.6 and section 2
of the PL

Advice on treatment avoidance in ca
pregnancy. Q

IAdditional risk minimization m%s:

None

QP

-
Routine ph% igilance activities beyond

re@s reporting and
sign ction:

Prese ion of cumulative data in
QRS/PBRERS.

adverse

/

Additional pharmacovigilance activities:

None

Severe Infections

Routine risk mlmmlza@sures:
SmPC sections%‘an 4.8.

Recommend n dose adjustment and

discontin%' SmPC section 4.2.

IAdditi

{O

sk minimization measures:

Routine pharmacovigilance activities beyond

adverse reactions reporting and
signal detection:

Presentation of cumulative data in
PSURs/PBRERs.

Additional pharmacovigilance activities:

None

QT Prolongation

&CJ

2

S

Qutine risk minimization measures:

SmPC sections 4.2, 4.4, 4.5, 4.8, and 5.1
IAdditional risk minimization measures:

None

Routine pharmacovigilance activities beyond
adverse reactions reporting and
signal detection:

Presentation of cumulative data in
PSURs/PBRERs

Additional pharmacovigilance

activities:
) None
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Use in Patients with Severe Hepatic

impairment

Routine risk minimization measures:
SmPC sections 4.2 and 5.2.

Recommendation on dose adjustment in SmPC

section 4.2.
JAdvice on treatment avoidance in case of severe

hepatic impairment.

IAdditional risk minimization measures:

None

Routine pharmacovigilance activities
beyond adverse reactions reporting
and

signal detection:
Presentation of cumulative dat@
PSURs/PBRERS. @

.
Additional pharmacoviﬁ activities:
Study GP43163 plan inat protocol submission

May 2021

Drug-Drug Interaction

Routine risk minimization measures:

Sections 4.2, 4.4, 4.5, 5.2, of the SmPC
"Dose modification for use with strong
cytochrome P-450 (CYP)3A4 inhibitors or
combined P- glycoprotein (P-gp) and
strong CYP3A4 inhibitors”, “Dose
modification for use with strong CYP3
inducers”, “Drug interactions”, an
CYP3A4 inhibitors and or combin -dp
and strong CYP3A4 inhibit s"@avoid
"Sensitive substrates of C\M CYP2CS,
CYP2C9, P-gp, BCRP, O B1, OATP1B3,
OAT1, MATE1 and M with narrow
therapeutic index” vide
recommendati&o;n risk management

Additic@ginimization measures:

Nopesy

w

approach.

)

-
Routine ph% igilance activities beyond

adverse real S reporting and

signw n:

Prese ion of cumulative data in
QRS/PBRERS.

i

Additional pharmacovigilance activities:

Study GP43162 planned; final protocol
submission May 2021

{\J

2.6. Pharmacowilance

Pharmacovi
*

ce system

The CHMP co sNed that the pharmacovigilance system summary submitted by the applicant fulfils

the requ

nts of Article 8(3) of Directive 2001/83/EC.

Peri@: Safety Update Reports submission requirements

equirements for submission of periodic safety update reports for this medicinal product are set

out |

the Annex II, Section C of the CHMP Opinion. The applicant did request alignment of the PSUR

cycle with the international birth date (IBD). The IBD is 04.09.2020. The new EURD list entry will
therefore use the IBD to determine the forthcoming Data Lock Points.
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2.7. New Active Substance

The applicant compared the structure of pralsetinib with active substances contained in authorised
medicinal products in the European Union and declared that it is not a salt, ester, ether, isomer,
mixture of isomers, complex or derivative of any of them. c

not

The CHMP, based on the available data, considers pralsetinib to be a new active substance@

a constituent of a medicinal product previously authorised within the European Union.
.\O)

2.8. Productinformation

2.8.1. User consultation \QO

The results of the user consultation with target patient groups on the pack &aflet submitted by the
applicant show that the package leaflet meets the criteria for readability aéout in the Guideline on
the readability of the label and package leaflet of medicinal products fo@nan use.

2.8.2. Additional monitoring {

Pursuant to Article 23(1) of Regulation No (EU) 726/2004, Ga@ (pralsetinib) is included in the

additional monitoring list as: g
e It contains a new active substance which, on 1 y 2011, was not contained in any
medicinal product authorised in the EU;

e Itis approved under a conditional market@uthorisation [REG Art 14-a]

Therefore, the summary of product characteri%\and the package leafletincludes a statement that
this medicinal product is subject to additi I mohitoring and that this will allow quick identification of
new safety information. The statement i ded by aninverted equilateral black triangle.

S
@b
\Q

&
N

>
<
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3. Benefit-Risk Balance
3.1. Therapeutic Context

3.1.1. Disease or condition b

The claimed indication for Gavreto (pralsetinib) is as monotherapy for the treatment ofadu@tients
with rearranged during transfection (RET) fusion-positive advanced non-small cell lung (@r
(NSCLC).

The aim of treatment is to induce tumour response, as measured by the primary e @ cy endpoint

ORR. s&

3.1.2. Available therapies and unmet medical neeb

Oncogenic RET fusions have been identified in 1-2% of NSCLC. Patient RET-fusion positive
advanced NSCLC are usually treated per NCCN and ESMO guidelinespfor NSCLC testing negative for
ALK/BRAF/EGFR/ROS1 with platinum doublet-based cytotoxic che erapy and/or immunotherapy
7 vmo SmPCQC) is the first RET

platinum-based chemotherapy in patients with advanced I@ i

need still exists. 0

The main efficacy data in support of the claim Qation is based on a single pivotal trial: BLU-667-
1101 (ARROW), an ongoing phase I/II, open—ﬁ

patients with advanced, unresectable RET@'ed solid tumours. The study design consists of a dose
escalation phase (phase I) to determine(the)MTD and RP2D of pralsetinib and an ongoing dose
expansion phase (phase II) to asses@cal efficacy of pralsetinib in specific tumour types and
treatment settings across nine co ,7and further define safety and tolerability at the RP2D, i.e., 400
mg QD.

The applicant has submitted ﬂged efficacy results from 233 RET fusion-positive NSCLC patients
from both phase I (dose e on) and II (Groups 1 and 2) whose treatment at the proposed starting
dose of pralsetinib of 4OOQQD started on or before 22 May 2020, which constitute the population of
interest for the pursuedhndication. The efficacy dataset includes all data reported from these patients
up to a cut-off of Omber 2020.

3.1.3. Main clinical studies

, first-in-human, multi-cohort, single-arm trial in

DOR, PFS an

L 4
3.2. @urable effects

z& cut-off 06 November 2020, with an estimated median follow-up time of 17.1 months, 150

tof the 233 patients from the efficacy dataset had achieved confirmed response by BICR,

taining a BOR of 64.4% (95% CI 57.9, 70.5). From the group of responders, 11 patients exhibited
a confirmed CR.

The primary é@of the trial is ORR by BICR based on RECIST v1.1. The secondary endpoints are

e The median TTR was 1.8 months and, in 68% of responders, DOR was more than 6 months.
However, the observed medians for the time-to-event endpoints (DOR, PFS or OS) have not been
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reached yet. The K-M estimates for mDOR (22.3 months) and mPFS (16.4 months) are
nevertheless encouraging.

e The forest plot of ORR suggests that pralsetinib exerted benefits across most important subgroups
(ECOG PS status, CNS metastases at enrolment, prior treatments), although the ORR in patients
whose tumours had other RET-fusion partners was considerably inferior.

e The ORR benefit of pralsetinib for the intended population was observed regardless of Iir@
treatment, with slightly higher ORR in the treatment-naive population (n=75, ORR,U@G).

3.3. Uncertainties and limitations about favourable effects é

Data from time-to-event endpoints (PFS, OS) are difficult to interpret in the comtex® of an uncontrolled
trial.

since historical data from patients with RET fusion-positive NSCLC are e. The submission of
further follow-up from the pivotal trial (BLU-667-1101) together witlt the results from an open-label,
randomized, controlled multicentre phase III study in RET fusion &ve NSCLC patients (AcceleRET -
BLU-667-2303) investigating the efficacy of pralsetinib in pat%@h metastatic NSCLC harbouring

The uncontrolled nature of the study is a limitation to interpretation of eié@results, particularly

an oncogenic RET fusion and who have not received prior sys therapy will address these
uncertainties.

3.4. Unfavourable effects \0

) The most frequent AE from pralsetinib is asp@e aminotransferase increased, which occurred in
46% of patients.

° Other common AEs in the NSCLC po;{tﬁion are anaemia (46%), constipation (42%), alanine
aminotransferase (ALT) (34%), hypﬂtﬁG ion (33%), diarrhoea (29%), white blood cell count
tigue (25%).

decreased (27%), pyrexia (25%)
e The most common high—grad%&incidence 76.9%) from pralsetinib are anaemia, hypertension

and neutropenia.

e The most common SAEs{(inCidence 54.5%) were infections, pneumonitis, dyspnoea, pleural

effusion and myelotoq.
° 12.5% of patien&ad m AEs, although almost half of these deaths were reported as

progressive dis@ as an AE).

) Due to tozd Y m pralsetinib, a significant proportion of patients required dose interruptions
(68.8%)¢ eductions (45.3%) or permanent treatment discontinuation (17.2%).
p

.
e The & rofile of pralsetinib does not seem to differ substantially between treatment-naive

and eated patients.

3. anertainties and limitations about unfavourable effects

e “‘Long-term safety data are missing. The submission of further follow-up from the pivotal trial
(BLU-667-1101) together with the results from an open-label, randomized, controlled multicentre
phase III study in RET fusion-positive NSCLC patients (AcceleRET - BLU-667-2303) will address
these uncertainties.
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3.6. Effects Table

Table 56: Effects Table for pralsetinib in the treatment of patients with advanced RET
fusion-positive NSCLC. (Data cut-off 06 November 2020)

Short Unit Treatment Uncertainties/ eferences

Description Strength of evidence

(monotherapy pralsetinib)

N=233

Favourable Effects

O

Treatment naivePre-treated with Pre-treated with non-
N=75 platinum platinum systemic Q

treatment treatment
N=136 N=22 0

ORR PR+CR % 72.0% 58.8% 72.7% Selected and uncontrolled CSR, SCE
(RECIST 1.1) (60.4%, 81.8%) (50.1%, 67.2%)  (49.8%,89.3% data
by BICR 95% ClI

DOR Median Months  NR (9.0, NR)  22.3(15.1, NR) NR@NR) Immature and CSR, SCE
(K-M 95% ClI Q uncontrolled data
estimate) Q

PFS Median Months  13.0(9.1, NR) 16.5(10.5 12.8(9.1, NR) Immature and CSR, SCE
(K-M 95% ClI \ uncontrolled data
estimate)

oS Median (K-M Months NR V\O NR, NR Immature and CSR, SCE

estimate) 95% ClI Q uncontrolled data
Unfavourable Effects &
Vs

AIIEM (n=528)
6. Immature data CSR, SCS

.5 Immature data CSR, SCS

=G3 AEs %

SAEs % O

Deaths due to AEs 12.5 Immature data CSR, SCS

AEs leading to Q 17.2 Immature data CSR, SCS
permanent \

discontinuation @

AST increased Q % 46.0 CSR, SCS
L 4

Gr 23 \ 5.7

Hypertension o, O % 33.0 CSR, SCS

Gr 23 16.1
Pneumonitib % 11.6 CSR, SCS
Grz3 3.3
gation % 5.1
Gr 0.4
Haemorrhagic events % 18.8
Gr =3
3.2

Abbreviations: NSCLC= Non-small celllungcancer; AE= Adverse event; AESI= Adverse eventof special interest; SAE= Serious

adverse event; ORR= Overall response rate; DOR= Duration of response; PFS= Progression free survival; OS= Overall survival;
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PR= partial response; CR=complete response; K-M= Kaplan-Meier; CI= confidence interval; CSR=clinical study report; SCE=

summary of clinical efficacy; SCS= summary of clinical safety.
3.7. Benefit-risk assessment and discussion

3.7.1 Importance of favourable and unfavourable effects b

The application is based on one single-arm trial, which challenges the interpretation oj aé?ential
long-term beneficial effects of pralsetinib in terms of PFS and OS. Nevertheless, this M ch may be
acceptable for a product intended for a rare population with an unmet medical nee ich is indeed
the case of patients with advanced RET fusion-positive NSCLC (about 1-2% of all /@_C).

An ORR of 64.4% from pralsetinib in the targeted population is encouraging@nsidering the
reported high rate of durable responses, expected to translate into a clinica aningful benefit.

The main concern for a line-agnostic indication is the uncertainty abou%l pact on time-dependent
endpoints, even if activity in terms of ORR in the first line setting appea igher than what is seen for
chemo-immunotherapy in a non-selected population. Although the medians for the time-to-event
endpoints (DOR, PFS, OS) have not been reached yet, prelimina ults suggest that responses are
durable and KM-estimates of PFS and OS allow to anticipate |a5ti enefits from treatment with

pralsetinib.

Indirect comparisons of available OS and PFS results of gnib in RET -fusion positive NSCLC
against those reported with chemo-immunotherapy i ‘Qomer’ NSCLC patients treated in studies
IMpower130, IMpower150 and KEYNOTE-189 give some support to the efficacy benefit of targeted
treatment in the 1L. Of note, despite the many Iions of this type of analyses and high censoring
of OS (mOS not reached), the OS 12-month IQark in ARROW -82% of 75 1L patients still alive-
seems promising in comparison to data from the%above-mentioned studies and other trials in 1L.

About three quarters of patients presentfhigh=grade AEs and SAEs were reported for more than half of
them. Most of the specific events from etinib have also been seen with other TKIs used in lung
cancer, but their frequency and se Qeem to be higher with pralsetinib. However, interruptions
and/or dose reductions are possibéd may help managing the safety profile of pralsetinib in clinical
practice. Importantly, the toxi rofile of pralsetinib does not seem to differ substantially between
treatment-naive and pretreated patients.

3.7.1. Bal@ benefits and risks

In patients with ad@d RET fusion-positive NSCLC, the ARROW study reported high rates of durable
responses forpr setinib together with a manageable safety profile. The B/R balance is therefore

positive. O

L 4
3.7.2. b\ Additional considerations on the benefit-risk balance

C @bnal marketing authorisation

Ass¢omprehensive 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 Article 14-a of Regulation (EC) No 726/2004 concerning
conditional marketing authorisations, as it aims at the treatment of a life-threatening disease.
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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 agreed that benefit-risk is positive across all
lines. The line agnostic indication has been sufficiently justified.
Qvide

° It is likely that the applicant will be able to provide comprehensive data. The applicant wi
confirmatory data from the ongoing AcceleRET study (BLU-667-2303), an open-label @7
controlled multicentre phase III study in RET fusion-positive NSCLC patients. This s@is
designed to assess the efficacy of pralsetinib as compared to Investigator’s choig& inum-based
chemotherapy regimen for patients with metastatic NSCLC harbouring an onc RET fusion
and who have not received prior systemic therapy. This study is currently r mwg and the
submission of the final clinical study report (CSR) is expected by Q4 2026 ddition, results
from a longer follow up of efficacy evaluable patients (approximately 1 ?@atment-na]’ve NSCLC

t\tl}

mized,

patients and more follow-up of the 136 NSCLC previously treated wi inum therapy) from the
relevant cohorts from study ARROW (BLU-667-1101), will be sub by 31 December 2022 to
confirm the B/R of Gavreto. Additional safety data including compardtive data will be provided as
part of the specific obligations. Longer follow-up from the ARR& study will allow a better

characterisation of the long-term safety and the randomise se 3 study AcceleRET will allow a
contextualisation of the safety data compared to the con arm. Results from both studies are
intended to provide a comprehensive data package a@ egttially convert the conditional MA into
a full MA.

° Patient with RET-fusion positive advanced NSCLNquaIIy treated per NCCN and ESMO
guidelines for NSCLC testing negative for AL AF/EGFR/ROS1 with platinum doublet-based
cytotoxic chemotherapy and/or immunotherﬁith a checkpoint inhibitor. As of February 2021,
selpercatinib is the first RET inhibitor auth%d in the EU as a CMA for the treatment of RET -
fusion positive NSCLC following prior,tpeatment with immunotherapy and/or platinum-based
chemotherapy. Unmet medical nee e addressed, in view of the high overall response rate
and the long duration of respons tlrdless of line of therapy in the RET fusion-positive NSCLC
population. Gavreto is consid ave a major therapeutic advantage over existing therapies
based on the convenience of »@ administration, a differential safety profile, and the provision of a
treatment alternative witthel mechanism of action in the context of a reported activity of
such a magnitude that % 0 expect that pralsetinib would be at least similarly active to first
line available chemot , immunotherapy or immunochemotherapy options. In previously
treated RET fusi n—er NSCLC patients, Gavreto is expected to address the unmet medical
need to a similarSQant to selpercatinib in view of the observed response rate and duration of
response.

° The benefi% public health of the immediate availability outweigh the risks inherent in the fact
that additional data are still required. Given the positive benefit/risk and the unmet medical need
int Y i€d indications as described above, this is considered fulfilled.

3.8. clusions

rall B/R of Gavreto is positive.
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4. Recommendations

Outcome

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by consg@gsus
that the benefit-risk balance of Gavreto is favourable in the following indication:

Gavreto is indicated as monotherapy for the treatment of adult patients with rearranged%@
transfection (RET) fusion-positive advanced non-small cell lung cancer (NSCLC) not prexiously treated

with a RET inhibitor. (\

The CHMP therefore recommends the granting of the conditional marketing at%@on subject to the

following conditions: &

Conditions or restrictions regarding supply and use 0

Medicinal product subject to restricted medical prescription (see Annex ISSummary of Product
Characteristics, section 4.2).

Other conditions and requirements of the ma g authorisation

Periodic Safety Update Reports Q

The requirements for submission of periodic safety UN; reports for this medicinal product are set
out in the list of Union reference dates (EURD list)provided for under Article 107c(7) of Directive
2001/83/EC and any subsequent updates publish@h the European medicines web-portal.

The marketing authorisation holder shall subm@: first periodic safety update report for this product
within 6 months following authorisation.

Conditions or restrictions w cl/egard to the safe and effective use of the
medicinal product b

Risk Management Plan (R

The MAH shall perform thuired pharmacovigilance activities and interventions detailed in the
agreed RMP presenteﬂMo le 1.8.2 of the marketing authorisation and any agreed subsequent

updates of the RMP.
An updated RMP ; be submitted:
.
® Att Nuest of the European Medicines Agency;

.
® ever the risk management system is modified, especially as the result of new

mation being received that may lead to a significant change to the benefit/risk profile or
@s the result of an important (pharmacovigilance or risk minimisation) milestone being
reached.

Specific Obligation to complete post-authorisation measures for the
conditional marketing authorisation

This being a conditional marketing authorisation and pursuant to Article 14-a of Regulation (EC) No
726/2004, the MAH shall complete, within the stated timeframe, the following measures:
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Description Due date

In order to further confirm theefficacy and safety of pralsetinib in the treatment of adult patients with RET fusion- 31 December 2022
positive advanced NSCLC, the MAH should conduct and submit the results of a longer follow-up of efficacy evaluable

patients (approximately 116 treatment-naive NSCLC patients and more follow-up of the 136 NSCLC previously treated

with platinum therapy) of study BLU-667-1101, a Phase 1/2 Study of pralsetinib in patients with thyroid cancer, NSCLC b

and other advanced solid tumours. N

In order to further confirm the efficacy and safety of pralsetinib in the treatment of adult patients with RET fusion- N cember 2026

positive advanced NSCLC, the MAH should submit the results of study BLU-667-2303, a randomized, open-label, Ph \\

3 Study of pralsetinib versus standard of care for first line treatment of RET fusion-positive, metastatic NSCLC.

Conditions or restrictions with regard to the safe and effi Ouse of the
medicinal product to be implemented by the Member St.

Not applicable. ®0

New Active Substance Status {

Based on the CHMP review of the available data, the CHMP co i@that pralsetinib is a new active
substance as it is not a constituent of a medicinal product pre @ ly authorised within the European
Union.
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Appendix

Not applicable.




