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STATEMENT OF COMPLIA NCE

Investigator declaration

| have read the protocol and agree that it contains all necessary details for carrying out the study
as described. | will conduct thggotocol as outlined herein and will make a reasonable effort to
complete the study within the time designated.

| agree to personally conduct or supervise the descsthdg.
The study will be conducted in accordance with the following:

e World Medical Assciation Declaration of Helsinki Ethical Principles for Medical
Research Involving Huma®ubjecs (Fortaleza, Brazil 2013)

e NHMRC National Statement on Ethical Conduct in Human Research,(@p0ated May
2015.

e Notefor Guidance on Good Clinical Praai(GCP)- Annotated withTherapeutic Goods
Administration(TGA) Comments (CPMP/ICH/135/95), as adopted byihstralianTGA
(July 2000)

e Current ethics approved Clinical Trial Protacol

| agree to inform alsubject that the study drisgarebeing usedor investigational purposes and

| will ensure that the requirements related to obtaining informed consent are in accordance with
International Council of HarmonisationCH) Guidelnes for GCP Section 4.8 and local
requirements.

| agree to reporAEs that occur in the course of thedy to theSponsor in accordance with ICH
Guidelines for GCFSection 4.11 and local requirements.

| have read and understand the information inrkiestigatots Brochures, including the potential
risks and side effectsf the studydrugs.

| agree to promptly report to thHduman ResearcBkthics CommitteeHREC) all changes in the
research activity and all unanticipated problems involving ristubgecs. | will not make any

changes to the conduct of the study withdREC and Sponsor approval, except when necessary

to eliminate apparent immediate harnstibjecs.

| agree to maintain adequate and accurate records and make those records available in accordance
with ICH Guidelines for GCFection 4.11 and local requirement

| agree to ensure that all associates, colleagues, and employees assisting in the conduct of the study
are informed about their obligations in meeting the above commitments.

| understand that th&udy may be terminated or enrolment suspended at apybyrtheSponsor,

with or without cause, or by me if it becomes necessary to protect the best interesubjebs.

Date:
Professor James McCarttBrincipallinvestigator
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Subjecs (Fortaleza, Brazil 2013), tidHMRC NationalStatement on Ethical Conduct in Human
Research (2007, updated May 2Q1a)d the Notdor Guidance on Good Clinical Practiee
Annotated with TGA Comments (CPMP/ICH/135/95), as adopted bajtiséralian Therapeutic
Goods AdministratiorgJuly 2000).

Name Signature Date
Protocol Writer:

Dr Rebecca WebsterPhD

Clinical Trials Project Manager

QIMR Berghofer Medical Research Institut

This clinical trial protocol has been reviewed and approved by the Sponsor.

Name Signature Date
SponsomMedical Director.
Stephan Chalon MD, PhD
Medicines for Malaria Venture
Sponsor Project Director:
Jorg Moéhrle PhD

Medicines for Malaria Venture
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PROTOCOL SUMMARY

Title: A singlecentre Phase bl study to assess the safety, tolerabil
pharmacokinetic profile, and antimalarial activity of single doses of
administeredartefenomel (0Z439) and piperaquine phosphate (F
against earlyPlasmodiunfalciparum blood stage infection in health
adultvolunteers.

Study This is a singlecentre ppenlabel, adaptivestudy usingheP. falciparum
Description: induced blood stage malarlBBSM) inoculum as a modeb characteris
the pharmacodynamic(PD) activity of combined single dose
administration of 0Z439 and PQP

The study will be conducted in a maximum of three cohorts (up
subjects per cohort) using up to 4 different da#e®2439 and PQP i
each cohortSubjects will be malaria naive healthy males or femalgsd
betweenl8-55 years old, who meet all of the inclusion criteria auathe
of the exclusion criteria.

The first cohort will be composeaf 4 groups of2 subjects eactSubjects
will be randomised into one dfdosegroups and administered single o
doses of 0Z43@and PQP in combinatiohhe combined dose @Z439
andPQP will be different for each of tiegroups in this cohort as shov,
in Table 1.

Table 1 0Z439 and PQP Cohort 1 Dose

Drug Dose group
1A 1B 1C 1D
0Z439(mg) 200 200 400 400
PQP (mg) 480 640 480 640

The data captured from this first cohort will be used to determing
relationship between 0OZ439 and PQP concentrations and parasi
levels Based onsafety and tolerability data up to Day2+2 and
pharmacokinetic/pharmacodynamic (PK/RiDalysis outcomes (based
PD data up to Dag2+2 and PK data up to Da&85+2), the dosés) for the
subsequentohortwill be determined.
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After review of the PK/PD and safety data from Cohort 1 bySagety
and DataReviewTeam (®PRT) it was determinethat,the second coho
will be composed of 2 dose groups4 subjects eactBubjects will be
randomised into one & dose groups and administered single oral d
of 0Z439 and PQP in combinatiofhe combined dose 62439 andPQP
will be different for each group in this cohort as shown in Table 2.

Table 202439 and PQP Cohort2 Dose

Drug Dose group
2A 2B
0Z439(mg) 800 200
PQP (mg) 960 320

A similar analysis will be done at the end of cohort 2 combining cekhc
and 2 data to decide the d(®eto be tested in cohort Jhis will be
decided by the funding sponsor and threincipal Investigatorfollowing
review of the data by theDRT and scientific evaluation.

The doses used iall cohorts will not exceed the maximum accepta
doses predefined for this study (800 mg for 0Z439 and 1440 mg for
as determined in previous safety, pilot efficacy and phase 2 studies.

Each subject will be inoculated on Day 0 with approximately 2,800 v
parasites of P.falciparumtinfected human erythrocytes administe
intravenously. Subjects will bisllowed updaily via phone calbr text
messag®n Days 1 to 3 poshoculation to solicit anyAEs.

Subjects willthen come tdhe clinical unit oce daily from Day 4 until
presence of asexual parasites is established by quantitative polyr
chain reaction (QPCR) targeting the 18S rRNA gene (referrbdraafter
asmalaria 18S qPCR). Once gP®RBcomepositiveand until 0Z439 an(
PQP administratiansubjects willcome tothe clinical unit twicedaily,
separated by approximately 12 hours, for clinical evaluation and |
sampling.

Subjectswill be admitted to thelinical unitfor single dose administratig
of 0Z439 and PQP 8ays after malaria iroulationor earlier if a subjec
hasa malaria clinical score >6r at Investigatos discretionSubjectswill
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be followed up as inpatients for at least 72 hours to ensure tolerance
investigationakreatmers and clinical response, then if clinically well
an outpatient basis for safety and clearance of malaria parasites via

After discharge fom the clinical unit subjects will be followed u
regularly for safety assessments, PK sampling, clinealuation and
malaria gPCR blood sampling uniblay 422 (34 days after 0Z439 an
PQP administration All subjects will receive a standard course of ther
with Riamet® (artemethdumefantrine)on Day 422, or earlier in the
event of failure of clearancer recrudescence of parasitaenva at
Investigators discretiorbased on subject safetyror guidance, thg
definitions for failure of parasite clearance and recrudescence are d¢

- Failure of clearancalefinedasfailure to clear parasitaemia by
least 16fold at 72 hours podtMP administration

- Recrudescencetefined as>5 000 blood stage parasites/mL and a
2-fold parasitaemiancrease within 48 hoursy re-occurrenceof
malaria symptoms with malaria clinical score >6)

The presence of gametocytes in subjects’ blood will be determinedby
parasite lifecycle stage gRACR or by the presence of stable low le
parasitaemialf gametocytesare presenat the time of treatment wit
Riamet® Primacin™ (primaquine) will also be administered as a single
oral dose

AEs (AEs) will be monitored via telephone, within the clinical unit, 3
on outpatient review after malaria challenge inoculation and antima
study drugs administration. Bloodrsples for safety evaluation, mala
monitoring, and red blood cell antibodies will be drawn at screening a|
baseline and at nominated times after malaria challenge.
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Objectives:

Primary:

The primary study objectives are:

a.

Secondary:

The secondary study objectives are:

a.

Exploratory:

Theexploratorystudy objectives are:

a.

To charactege the PK/PD relationshipetween0z439 and PQF
plasma concentrations and blood stage asepagdsitaemian
healthy subjects following. falciparumIBSM infection.

To evaluate the safety and tolerability of 0Z439 and PQP whe
administered as singleloses in healthysubjects following
P. falciparumIBSM infection

To describe the PK of 0Z439 and PQP wheradministered a
single doses in healthy volunteers under fasted conditions.

To characterize the PD effect of-administered single doses
0Z439 and PQP on clearanceofalciparumasexual blood stag
parasites from the blood of healthy subjects in the IBSM mod

To charactase specific cell subsets and immune signat
associated with control of parasite burden and pathogel
following first exposure t®. falciparum to identify specific cells
immunomodulatory molecules and immune pathways to targe
therapeutigntervention

To investigate the role of RBC complement regulatory proteins
anti-phosphatidylserine antibodies in malarial anaemia

To investigate the association between serum comple
activation, complement activating antibodies, and R
complementegulatory protein expression
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Endpoints:

Primary:
Primary study endpoints:

a. The PK/PD relationship between 0Z439 and PQP pls
concentrations and blood stage asexual parasitaemia wi
determined by:

o Effect of 0Z439 on Emax and EC50 of PQP
o Effectof PQP on Emax and EC50 of 0Z439

b. The incidence, severity and relationship to 0Z439 and PQ
observed and seteportedAEs up to trial Day 422 aftertheco-
administration of single doses of 0Z439 and PQPhéalthy
subjects inoculatedith IBSM

Secondary:
Secondary study endpoints:

a. Estimation of 0Z439 and PQP PK parametgrso trial Day 422
of single doses using naompartmental methods: AUEIB8h,
AUClast, AUCGInf, Cmax, tmax, t1/2, tlag, C168 CL/F, Vz/F
and Ainf.

b. The effect of ceadministered single oral doses of 0Z439 and |
on clearance d?. falciparumblood stage parasites from the blg

of inoculated subjects as measured by gR@Ro trial Day 422.
Parasite clearance will be assessed by the following paramet

e Parasite clearance hdife (PtY2),

e Parasite reduction ratio (PRR),

e Percentage of subjects with recrudescence of parasita
defined as>5 000 blood stage parasites/mL and a 2-fold

increase within 48 hours, or -oecurrence of malari
symptoms with a malaria clinical score >6)

10
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Exploratory:

a. ldentification of immune checkpoint molecules

b. The level of expression of complement regulafmgteins (CD35
CD55 and CD59) and phosphatidylserine on RBC.

c. The level of omplement activating antibodies and ai
phosphatidylserine antibodies

Population: A total of up to24 subjects will be enrolled in this studyp to3 cohorts
of 8 subjects each). Subjects will be malaria naive healthy malg
females aged between 185 years old, who meet all of the inclusi
criteria and none of the exclusion criteria

In each cohort, if moréhan,2 discontinuations due to naafety relatec
reasons occur; additional subjects may be recruited to replac
discontinued subjects on agreement with the study sponsor.

Subjectseligible for inclusion of the study will be further invited
participate in optional exploratoopomponents thatill require additional
blood samples to be taken at scheduled -fomi@ts during the study
Details regarding these optional study components will be providec
separate Participant Information Sheet and subjects agreeing to part
in these components Wwprovide specific written consent for this. Refu
to participate in the optional study components will not jeopardi
subjects’ participation in the main study.

Phase: Phase 1b

) The study is planned to be perfadin one investigational site:
Numb_er of sites Q-Pharm Pty Ltd

enrqlllng Level 5, 300C Herston Rd and

subjects: Level 6, Block 8, Royal Brisbane and Women’s Hospital

Herston QLD 4006, Australia

Additional sites in Australia may be added if necessary.

Description of | Malaria challenge agent:

study agents: _
P. falciparum3D7 blood stage challenge agent
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TheP. falciparum3D7 master cell bank (MCB) was produced from blg
collected from a donor with clinical manifestation of malaBach 3D7
inoculum dose will be prepared aseptically fromaiquotof the

P. falciparum 3D7 MCB. Each subject administered 3D7 will
inoculated intravenously with a dose of approximately 2,800 viable
P. falciparum3D7-infectedRBCsin 2 mL of saline for injection.

Investigational medicinal products:

0z439

0Z439 + a-tocopherol polyethylene glycol 1000 succinate (TP
granules for oral suspension, in 200 amgl400 mg dosages and provid
with sucrose

PQP
Piperaquine phosphate (PQP), 16 tables.

Antimalarial rescue medications:

Artemether/lumefantri@

Riame® (20 mg artemether and 120 mg lumefantrine) will
administered to all subjects beginning on approximately £@2 (34
daysafter administration of OZ439 and PQR)r earlier in the event ¢
failure of clearancer recrudescence of parasitaerolaat Investigators
discretion based on subject safétycourse of treatment comprises 6 do
of 4 tablets administered orally over a period of 60 hours (total cour
24 tablets). Each dose of tablets should be taken with food or drink
in fat (e.g., milk).

Primaquing(if required)

Subjects may receivesingleoral dose of Primacin™ equivalent to 45 mg
primaquine (6 tablets, each containing primaquine phosphate 13.
equivalentto 7.5 mg of primaquine) to ensure complete clearanc
gametocytes.

Artesunate (if required)

Treatment of subjects with intravenoarsesunate will only occur in th
event that subjects are unable to complete oral treatmerRiaithe® (e.g.
the subject is vomiting). fleatment with artesunatould be done at th
recommended dose regimef 2.4 mg/kg at approximately 0, 12, 24,
hours and then daily for up to 7 days or until able to take oral drugs.
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Duration of Study | It is estimatedhat the clinical portion of the study will be completed
approximatelyl0 months

Duration subject | Approximately 25 months 74 days) for eachsubject including a
participation: screening period of up to 28 days, a period of observation follo
inoculation of approximately8 days, and a follovup period aftel
administration of 0Z439 and PQP 37 days.

SCHEMATIC OF STUDY D ESIGN

Inoculation with

2800 P falciparum
parasites Riamet® & Primacin™
antimalarial rescue
07439 & PQP treatment
antimalarial IMP
treatment End of study

) )y >

D-28 DO D8 D11 D 42- 45+2
'» ‘ Outpatient Clinic Outpatient
Screening : malaria 1| Safety, PK &
L confinement
monitoring PCR follow-
up
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0Z439 + PQP

Combination

Day 0 - inoculation
~ 2,800 viable
3DT parasites

n=upto 8

Doses defined
for Cohort 1 only

Day &
02439 (ma)
PQP (mag)

Treatment with

Riamet at Day 42 +- 2 or

D45 +- 2 End of Study (EOS)

Data Analr
me
arameters
<PD modelling

(, tolerability + PE/PD review
selection for next Cohort
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1 KEY ROLES
Principallnvestigator Prof. James McCarthy, MBBS

Q-Pharm Pty Ltd (visiting Medical Officer) and
QIMR Berghofer Medical Research Institute
Level 5, 300C Herston Rd

Herston QLD 4006, Australia

Tel: +61(0)7 3845 3647 or +61 (0)7 3845 3636
Mobile : +61 4144204659

Email: j.mccarthy@ugq.edu.au

Co-Investigatofs Dr Paul Griffin MBBS FRACP FRCPA

Q-Pharm Pty Ltd

Level 5, 300C Herston Road

Herston QLD 4006, Australia

Tel: +61 (0)7 3845 3647

Fax: +61 (0)7 3845 3637

Email: paul.griffin@infectiousdiseasesqgld.com.au

Dr Anand Odedra MBBS

Q-Pharm Pty Ltd (visiting Medical Officer) and
QIMR Berghofer Medical Research Institute
Level 5, 300C Herston Road

Herston QLD 4006, Australia

Tel: +61 (0)7 3845 3636

Email: Anand.Odedra@qimrberghofer.edu.au

Dr Bridget BarbeMBBS, DTM&H, MPH, FRACP, PhD
Q-Pharm Pty Ltd (visiting Medical Officer) and
QIMR Berghofer Medical Research Institute

Level 5, 300C Herston Road

Herston QLD 4006, Australia

Tel: +61 424737153

Email: BridgetBarbe@qimrberghofer.edu.au

Local Sponsor/s Clinical Network Services (CNS) Pty Ltd
Level 4, 88 Jephson St

Toowong QLD 4066, Australia

Tel: +61 (0)7 3719 6000

Sponsor Medical Director | Stephan Chalon, MD, PhD
Medicines for Malaria Venture
Route de Prdois 20

1215 Geneva 15
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Switzerland
Email: chalons@mmv.org

Sponsor Project Director

Jorg Méhrle PhD

Medicines for Malaria Venture
Route dePrésBois 20

1215 Geneva 15

Switzerland

Tel: +4122 555 0330

Email: moehrlej@mmv.org

Sponsor Clinical Scientist

Myriam El Gaaloul, PharmD
Medicines for Malaria Venture
Route de Prd3ois 20

1215 Geneva 15

Switzerland

Tel: +41 22 555 0377

Email: elgaaloulm@mmv.org

Medical Monitor

Dr. med. Michael Marx MD
Medical Director

ICON Clinical Research

Internal Tel: 7123 1568
ExternalTel : +49 6103 904 1568
Mobile : (+49) 172 677 7401
Email: Michael.Marx@iconplc.com

MedicalMalaria Expert

Prof. Dennis Shanks

Australian Army Malaria Institute
Gallipoli Barracks

Enoggera QLD 4051, Australia

Tel: +61 (0)7 3332 4931
Email: Dennis. SHANKS@defence.gov.au

Institutional Ethics
Committee

QIMR Berghofer Medical Research Institute Human Rese
Ethics Committee (QIMR Berghofer HREC; EC00278)

Locked Bag 2000, Royal Brisbane and Women’s Hospital
Brisbane QLD 4029, Australia
Tel: +61 (0)7 3362 0117

Sponsor Pharmacometrician

Nathalie Gobeau, PhD
Medicines for Malaria Venture
Route de Prd3ois 20

1215 Geneva 15

Switzerland

Address

Tel: +41 22 555 03 64
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Email: gobeaun@mmv.org

Regulatory, Site Monitoring
and
Data Management Functions

Jolien Visser

Clinical Network Services (CNS) Pty Ltd
Level 4, 88 Jephson St

ToowongQLD 4066, Australia

Tel: +61 7 3719 6000

Email: Jolien.visse@clinical.net.au

Clinical Study Centre

Q-Pharm Pty Ltd

Level 5, 300C Herston Rd and

Level 6, Block 8, Royal Brisbane and Women’s Hospital
Herston, QLD 4006, Australia

Tel: +61 (0)7 3845 3636

Clinical Laboratories

Clinical laboratory measurements
Ms Marie-Claire Keogh

Sullivan Nicolaides Pathology Central Laboratory (SNP)
24 Hurworth Street

Bowen Hills, QLD 4006, Australia

Tel: +61 (0)7 3377 8782

Email: marieclarie_keogh@snp.com.au

Parasite quantification in blood samples

Ms Jane Gaydon

Queensland Paediatric Infectious Diseases Laboratory (QP
SASVRC, Level 8, Centre for Children’s Health Research

62 Graham Street,

South Brisbane, QLD 4101, Australia

Tel: +61 (0)7 3069 7464

Email:j.gaydon@ugqg.edu.au

Investigational drug quantification in blood samples
Dr. Christoph Siethoff

CEO

Swiss BioQuant AG,

Kagenstrasse 18

4153 Reinach, Switzerland

Email: Christoph.Siethoff@swissbioquant.com
mail@swissbioquant.com

T +41(0) 617 1698 12

SeriousAE and AESI
reporting

Prime vigilance
Email : mmv@primevigilance.com
Tel: +44 800 471 5694
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2 INTRODUCTION: BACKGR OUND INFORMATION AND SCIENTIFIC
RATIONALE

2.1 BACKGROUND INFORMATION

Malaria isthe second most prevalent infectious disease in the \aoddthreatensalf of the

world’s population. In accordance with the latest estiates by the World Health Orgaatson

(WHO), there were an estimatedéillion new cases of malaria worldwide andb00 deaths

in 2016 [1]. The majority of these deaths were due to infection Witfalciparum The WHO

has declared malaria control a global development priority and has changed their recommendation
from control programs to eradication programs.

Malaria drug resistance is a major hurdleatthievingmalaria eradicatiorResistancénas been
developed not only to conventional monotherapies such as chloroquine, amodiaquine and
sulfadoxine/pyrimethaminebut also to the gold standard treatment for undmwaied

P. falciparum malaria, artemisinin combination therapy (ACResistance to ACT’s has been
reported across the Greater Mek@ub regionn SouthEast Asig2, 3] and the inevitable spread

of artemisinin resistance to Africa is of great concémemisinin resistance has been linked to
mutations in the propeller domain of tRe falciparumKelchl3 gene[4]. Artemisininresistant
isolates are not completely resistantattemisinin but instead have a slow parasite cleaganc
phenotype compared to artemishs@nsitive isolates. This can leadéduced clearance of young
ring-stage parasites, and therefore further maturation and sequestration of parasites leading to
increased morbidity and mortalitAs sucha continual geeration ofnew compounds and drug
combinations are needed to avoid a dangerous shortage of potential future treatment options.

To achieve eradication ahalarig longlasting, singledose treatments that completely clear
malaria parasites from the body apbvide a period of protection following the treatment are
required These ideal types of medicines ae¢erred to as singlencounteradical cure (SERC).

The WHO andMedicines for Malaria VenturdMMV ) have identified the key properti#isat a
SERC must have.heseproperties are defined by Burrowsal (2017) in theantimalarialtarget
product profile (TPP)5]. A key requirement of a target product is the inclusiobwaf or more
active molecules with diérent mechanisms of actiofhe aim of includingtwo or more active
compoundsis to achieve an increased barrier to resistance by using drugs with different
mechanisms of action, forcing the parasite to develop meisiphultaneous mutations in order to
become resistanfEurthermorein a combination therapy, one of the two active compounds should
have a rapid onset of action, kiling most of the parasite I1Bath activecompound should
maintain plasma concentrat®tevels above the minimal parasiticidal concentration (MieC)
apprximately the same time and ensure complete elimination of all pargsites
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Artefenomel(0Z439),is a novel trioxolaneand afront-runner candidate for inclusion in a new
antimalarial combination. It is a synthetic ozonide with potency comparable to artemisinin, with a
rapid parasite clearance rate of approximately 3.6 ifialciparum Additionally, 0Z439has a
substantiallyjonger halflife than artensinin (46 - 62 h as opposed te3 h forartemisinin[6]).

For these reasons, clinical studies in which artefenomel is combined with a companion drug with
a differentmechanisnof action are being planngar are currently in progress.

Piperaquine is his4-aminoquinoline and was used mainly in China froml¥v0’s to the 1980’s

as an antimalarial monotheraphn the 1980°s, it became cleathat parasite resistanckad
developedo PQPmonotherapyPQP ischaracterisetyy slow absorption and a long elimination
half-life (4-5 weeks) and is nhow widely usedaombination with dihydroartemisinin as a fixed
dosed ACT. The successful paring of PQP with an artemisinin, togethetsatpthg biological
half-life, means PQP is potentially a good drug partner for 0Z439.

The safety, tolerability and PK profiles for 0Z439 and PQP areestdiblishedh healthy subjects

and in patientsThe antimalarial activity of the drugs individualigsbeen demonstrated in IBSM
studies in healthy subjects and in patients with uncaai@d malariaA Phasellb study of a
singledose regimen of 0Z439 800 mg in combination with 3 doses of PQP (640 mg, 960 mg, and
1440 mgq) in adults and children with uncomplica®edalciparummalariahas been performed

Africa and Asia In thisstudy, none of the dose arms of the study met the protefihed efficacy
threshold 0f~95% based on the primary endpoint of polymerase chain reaction {@&ijiRR}ed
adequate clinical and parasitological response (ACPR) outcome o2®iaythe per protocol
aralysisset. Therefore,an IBSM study assessing the antimalarial effect of 0Z439 and PQP in a
single dose combination could allow further understanding of the observed outcome of the 0Z439
and PQP Phase lIb trial where treatment was also adminisigi@edingle dose combination.

Cumulatively, an estimated 1250 subjects have received OZ439 either alone or in combination
with piperaquine phosphat@’QP), ferroquine (FQ) mefloquine, DSM265, or Cobicistat in
clinical trials globally since the Develommt International Birth Datentil 29 March, 2018).

2.2 RATIONALE

This study aims tevaluate lie antimalarial activity ofo-adminiseredsingle dosesf 0Z439 and
PQP inthe IBSM model, and enable charactation of the exposureesponse relationship
between0Z439 and PQP PHEnd blood stage asexual parasitaefravious research has shown
that the IBSM model is a good predictive model for real world antimalarial drug activity with
single drug administratiofv]. However, it is yet to be determined if the model is an effective
predictive tool when two or more drugs are administered in combination.
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We hypothese thatdata obtaineth a cotrolled diseasdike setting (Piasel drugcombination

IBSM model) carbe used to effectivelpredictthe outcome oPhase Ztudiesin patientswith
uncomplicated malaria. To evaluate this hypothesis, we will assess iftttmanauof this trial can

be used to predict what was observed in patients with uncomplicated malaria in the
MMV _0z439 13003 Phase 2b combination tr[&].

The doses chosen for use @ohort 1 are based on the P relationships from the IBSM
monotherapy studies and potential PD interaction effects of the combination based on the phase
lIb study. Several doses will be tested in Cohort 1, which should achieve parasite reduction but
notcomplete cure, such thatarasite regrowth can be observed, allowing an initial estimation of
the PKPD parameters of the 2 drugs when combined. The results of the first cohort will then be
used to guide dose selection for Cohort 2 anthQimigng the nformation on the PD interaction
effect.

2.3 POTENTIAL RISKS ANDBENEFITS

|2.3.l KNOWN POTENTIAL RISKS

Potential risks have been identified through review of previous clinical studies conducted to date
using the IBSM modelvith P. falciparumisolates as well asa review of the literatureP.
falciparum3D7 has beensedto challenge12 healthy subjecta 25IBSM Phase tlinical trials,

18 of which weresuccessfully undertaken at QIMR BerghofeP@Qarm[9-34].

IBSM model risks

Risk management of blood borne infections

In this study,P. falciparum 3D7 inoculumwill be used. This contains a very small amount of
donor blood.However, the risk of infection from a possible blood borne virus from the blood
transfused in this studgxtremelylow for a number of reasons. Firstly, the donors were screened
and tested negativerfthe presence of active blood borne infections. Secondly, white blood cells
were removed from the donor blood by the Australian Red Cross Blood Service (Blood Service),
which lowers the risk of transfusion transmitted infections. Thirdly, the volumeootihised in

the IBSM model for transmitting malaria is many thousasfdénes smaller than in a transfused
unit, thus reducing the risk of infection. As part of the safety monitoring, all subjects will have
serum stored for testing of blood borne virugations before and after the study (Section 7.2.1).
To date, no blootlorne infections have been reported in any of the 312 subjects who have received
theP. falciparum3D7 inoculum in IBSM studies.

Risk management of reaction to the blood sample

The rik of developinged blood cell RBC) alloantibodies in this study is considered extremely
low since the donor blood used to produceittezulantwas blood group O RfD) Negative.
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People with this blood group are generally considered “universal donors”, as recipients of their

blood have minimal risk of developing RBC alloantibodies when given much larger volumes of
blood than is used in the IBSM model. However, it is possible that subjects could suffer a
transfusion reaction after they receive the inoculondevelop alloantibodies to the donor RBCs
that may make blood transfusion more difficult in the future. To date, one subject has developed
an antibody response to a minor Rh antigen {&néintibody) following inoculation witHP.
falciparum3D7 [35]. However, there was no laboratory evidence to indicate that the spdtific R
phenotype of the donor RBCs in the inoculum provoked production of this all& amtibody.
Subjects will be monitored for signs and symptoms in the period immediately after administration
of the inoculum to further assess the risk of the inoculurausiogatransfusion reaction. Subjects

will also be tested for RBC alloantibodies at screening and at the end of the study as part of their
safety monitorindSection 7.2.1)

Women of childbearing potential (WOCBP) have a small additional risttewéloping RBC
alloantibodies that could cause problems duringmaacy. WOCBP have participated in several
IBSM trials with P. falciparumisolate 3D7 with no known issues to date. Specific strict
contraception requirements will be requested for this jadipn during the studySection 5.1)
Including WOCRBRP in the trial enhances the generalisability of the study results.

Risk management of malaria infection

The number of viable blood stageparastes used to infect the subjects in this studf~2,800)is
substantiallylower than the parasitaemiaeached after the bite of a single malaria-infected
mosquito, where approximatdy 30,000 parastes are released into the blood when they break

out of a single infected liver cdl [36]. In this study, parasite growdndmalaria symptoms will

be closely monitored in subjects following administration of the challenge agenthréshold

for commencementof antimalarial drugreatmentdefined for this study§ay 8 has been selected
since it isprior to the timepoint at which advanced clinical symptoms of malaria are likely to
occur, as observed in the previous 25 clinical trials performed with the 3D7 challenge agent.

Risk management of liver functionabnormalities

Transient, asymptomatic liver function test (LFA)normalitiesncluding rare cases @flanine
aminotransferagaspartataminotransferaselevations >1@old theupper limit of norma(xULN)

have been reported in several subjects in IBSM styi@®x37] However, no changes in bilirubin

were reported except for in one subject with unappreciateexmsang liver diseasgdb, 37] The

LFT derangements did not require treatment, and resolved by the end of the studies. A few cases
of the LFT elevations were consideredsasiousAEs (SAE9 by two Pharma sponsors due to
internal processes for SAE notifications. Following an independent review involvingndiuced

liver injury experts, it was found that these LFT elevations are most likely a direct consequence of
the malaria infectionrather than reflecting a direct drigduced liver injury caused by an
investigational antimalarial drug. As a precaution all subjects in this studywdéirgo regular
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safety monitoring to assess for asymptomatic LFT abnormalities. Subjects are reqrechece
intake of possibly hepatotoxic substancasch as alcoh@nd paracetamotiuring the course of
the study(see Section5.2 & 7.6). Drugs of abuse are not permitted under any circumstance.

Risk management of cardiacAEs

To our knowledge, ardiacSAEs have been reported in healthy subjects in the Netherlands
participating in malaria challenge studies using sporozoites i.e. direct feeds by infected mosquitoes
rather than IBSM infectiorRefer to theP. falciparum3D7 Investigatots Brochures for further
details[35]. No cardiac SAEs caused by the inoculum have lbeported in IBSM studies. As a
precaution, people at significant risk of cardiovascular disease will be excluded from participating
in IBSM studies, and regular safety monitoring including physical examination and
electrocardiogramBCG) recordings will tike place for all subjects.

Investigational Medical Product (IMP) risks

0Z439 risks

To date, OZ439 administered either as a monotherapy or in combination with a partner anti
malarial, has been generally well tolerated in malaria patientsirahealthy sufects. In a
monotherapyPhase lla study of 0Z439 doses of 200, 400, 800 and 1200 mg in malaria patients,
increased blood creatine phosphokinase was the most frequently rep&tédE); a dose
relationship was not seen for this Adad no clinically relevanmuscular AE were reported.
Gastrointestinal (Gl) AEs, including vomiting, abdominal pain, diarahend nervous system
disorders, including dizziness and headache, were reported more frequently with 1200 mg 0Z439
compared to the other dose cohorts. &lointhese AEs were SAES

One case of vaseagal syncope considered related to therapy was reported in association with
sinus arrest and orthostatic hypotension. Two SAEs of atrial fibrillation were reported in healthy
volunteers. One case occurred at day 35 post dose and waedders not related to the study
drug. The second case was moderate atrial fibrillation, considepabsibl related to the study

drug in a subject who had received 0Z439 and FQ. The event occurred in context of symptomatic
orthostatic hypotension amdsolved spontaneously without medical treatment.

In a Phase llb study, where 0Z439 was evaluated in combination with PQP, in patients with
uncomplicatedP. falciparummalaria, malaria and electrocardiogram (ECG) QTc prolongation
were the most frequenttgported AEs. Malaria was reported with a higher incidence in the 02439
800 mg:PQP 960 mg and in the 0Z439 800 mg:PQP 640 mg treatment arms than in the OZ439
800 mg:PQP 144fMg treatment arm. The ECG QTc prolongation was reported with a higher
incidence irthe 0Z438B00mg:PQP 1440 mg and the OZ439 800 mg:PQP 960 mg treatment arms
than in the OZ439 800 mg:PQP 640 mg treatment arm. Concenirelided QTc prolongation
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has been widely documented with PQP. Diaseh@nd vomiting were the most frequently répd
AEs of the Gl system in patients treated with both OZ439 and PQP. None of these AEs were SAEs.

The AE profile for 0Z439 in healthy subjects was similar to the AE profile in malaria patients.
Gastrointestinal AEs, including nausea, vomiting, and Il were the most frequently reported
AEs in healthy subjects treated with 0Z439 alone or OZ439 in combination with either PQP, MQ,
or FQ. A tendency for a dosesponse relationship was seen for Gl evehtese AEs were
generally mild in intensity.

Eight subjects treated with 0Z439, including 6 malaria patients and 2 healthy volunteers, have had
SAEs, includingP. vivaxrelapse, pyelonephritis, increased alanine aminotransferase (ALT),
increased aspartate aminotransferase (AST), decreased neuttophi, anemia, febrile
convulsion and decreased hemoglobin in malaria patients; and atrial fibrillation and a gunshot
wound in healthy subjects. Fi@AEsreportedn malaria patient@ncreased ALT, increased AST,
decreased neutrophil count, anemia and decreased hemoglobin) were assessed as related to study
drug by thenvestigator

An AE of vomiting led to study drug discontinuation in 1 malaria patient treated with 0Z439. Ten
healtty subjects treated with 0Z439 discontinued a Phase la study due to an AE. Vomiting (5
subjects) was the most frequently reported AE leading to study discontinuation in the 10 healthy
subjects. Except for a few cases observed with a-tocopherol polyethylenglycol 1000 succinate
(TPGS) formulation, vomiting is not reported in healthy subjects at doses < 800 mg 0Z439.

No Hy’s law cases have been observed. However, mild to severe and reversible increases in ALT

and AST were seen in OZ43&ated malaria pati¢sy these increases did not appear to be-dose
dependent. Decreases in hemoglobin, neutrophils, and platelets were also seen Hr&Zd®@9
malaria patients; however, these decreases were consistent with those observed in acute malaria.
Close monitoring bliver function is rguired in the clinical studies.

In the clinic, a significant effect on placeborrected change from baseline QTcF was not
demonstrated for OZ439. In healthy subjects the effect of 0Z439ng08lone on QTc was
minimal, with a maximummean QTcF increase from baseline and placebo ofm8.5
(StudyMMV_0z439 12 002). In Study MMV_0z439 12 003, 1 healthy subject with an
undisclosed history of mitral and tricuspid regurgitation was discontinued from the study due to
asymptomatic supraventular/junctional tachycardia after dosing with 120 mg 0Z439. QTc
prolongations (both QTcB and QTcF) were seen when OZ439 was administered in combination
with PQP to malaria patients and healthy subjects. Most of the prolongations were in the range of
>30ms but <60ms; however, prolongations >60 ms were observed in malaria patients, with QTcF
values that exceeded 500 ms in 2 patients (1 hypokalemic patient). Reversible right bundle branch
block (3 patients), reversible first degree atrioventricular blogbaient), and a mild reversible
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sinus bradycardia (1 patient) were also observed in malaria patients treated with OZ439. Close
monitoring of cardiac function is required in the clinical studies.

In healthy subjects treated with OZ439 alone or OZ439 irbaaion with PQP, gastrointestinal

(GI) symptoms which include nausea, vomiting, and diarrhea, are the most commonly reported
AEsand these AEs havaeen reported to be generally mild in intensiiz439was clinically well
tolerated intwo previous IBSMstudies(QP12C10 and QP14C1@here the highest dose tested
was500mg. In a Phase IlBBSM study QP12C10 in healthy subjects infected \WitHialciparum

most of the AEs reported were assessed as probably related to the inoculum (i. e., malaria). There
were no events considered probably related to OZ438ndthePhase IHBSM study QP14C12,
healthy subjects infected witR. falciparumreceived OZ439n combination with another
investigational antimalariaDSM265 No new clinically relevant safety signals were observed.
0Z439 may be contraindicated in persons with known hypersensitivity to arterbasel
compounds or to any components of the product formulation. Carcinogenicity studiesohave
been performed witOZ439.0Z7439 has shown in vivo embryetal toxicity in the rat.Therefore,

0Z439 shouldot be administered to pregnamtbreastfeedinggomen. However, 0Z438anbe
administered to women of child bearing potential (WOCBP) thi¢huse oh strictdoude method

of contraceptiomn well controlled clinical trials and under medical supervisid@althy naleand

female subjects participating in studies of OZ439 must agree to use a double method of
contraception for a duration defined in sectich(&cluson criteria) of this protocol.

No deaths have been reportedgny of the clinical studies.

Additional information on norelinical and clinical studies conducted with OZ439 is provided in
the IB[38].

Piperaquine phosphatgPQP) risks

PQPas a combination antimalarial withhydroartemisinins well toleratedn both adults and
children, with the mairAEs reported bmg Gl disturbances such as diarrhd88, 40] Studies
with dihydroartemisinif?QP demonstrated corrected QT (QTc) interval prolongation during
treatment41, 42] Very few individual patienthave been observed to haag@rolongation that
could be regarded as clinically mifjcant (>60 msec); of note, the QTc prolongation induced by
PQP hasiot been reported to be associated with clinically relevant cardiovascular evi@nts,
would suggest lack of pro-arrhythmic effect. Therefore, although statistically significant, the
QTc prolongation observed followirlgQPtherapy is unlikely to be of clinical concern. European
regulatory authorities have advised that Eurart&siihydroartemisinifPQP not be
administered with food to redudeQP peak concentrations, and caution tipaior and post
electrocardiographic monitoring be undertaken, and avoidance of concomitant recent exposure to
drugs at risk of QTc prolongatidt8, 42, 43] Therefore, during this study, subjects will receive
PQPunder fasting conditions and will have ECGs recorded before and after treatment.
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PQPhas beerclinically well toleratedin previous IBSM studies using this dr{@4]. In these
studies PQPtreatment demonstratedrohust safety profile in doses up to 960 mg when used for
the treatment of uncomplicat@&d falciparummalaria infection.

Details on the safety and efficacy of PQP as part of the combination product Eufgrteainbe
found in the European Medicines Agen&MA) European Public Assessment Report.

Rescue Medication risks

Riame®, Primacif™ and Artesunateisks are detailed in their respective approved manufacturer’s
prescribing information (Appendix 1). Prima&h may cause severe haemolytic anaemia in
subjects with glucosé-phosphate dehydrogenase (G6PD) deficieBeypjects will be tested for
G6PD deficiency at screening to ensure the safety of Primacin™. The G6PD status will determine
how the subject is treatevith Primacin™,

General risk management

The risk tosubjectdn this study will also be minimised as follows:

e Adherence to the inclusion/exclusion criteria to ensure that only subjects whotat
any perceived risk are enrolled in the study

e Close cinical and laboratory monitoring to ensure the safety andlveaig of the subjects.

e Subjects will be prescribed curative therapy for maladRmrhet® with the addition of
Primacin™ if required) for final parasiteclearance during or at the end of thedgtu

e The total volume of blood drawn from each subject enrolled into the study (including
optional exploratory research sampling) will not exceed a standard unit of blood
(approximately 450 mL) over any 2fay period.

e In the rare event that a subject reqai hospitalisation at the request of the Principal
Investigatoror his representative, this will be doma the Infectious Diseases Unit, Royal
Brisbane and Women’s Hospital. Emergency procedures are in place at the Q-Pharm
clinics for dealing with any unforeseen clinical emergencies which may arise.

With these safety provisions, the overall risk to the subjects in the study is considered to be minimal
and acceptable, and the potential of future improved treatment for malaria is considered to
outweigh these potential risks.

|2.3.2 KNOWN POTENTIAL BENEFITS

There is no expected clinical benefit for the healthy subjects that will participate in this study.
Overall, on the basis of the available rdimical and clinical data, and prior knowledge, the+isk
benefit profile of 02439 anBQPare judged acceable for the proposed clinical study.
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3 OBJECTIVES AND PURPOSE
Primary:

a) To characterize the PK/PD relationstiptween0Z439 and PQRPlasma concentrations
and blood stage asexyadrasitaemian healthy subjects following. falciparum IBSM
infection.

b) To evaluate the safety and tolerability of 0Z439 and PQP wheadeunistered as single
doses in healthgubjects followindP. falciparumIBSM infection

Secondary:

a) To describe the PK of 0Z439 and PQP wheradministered as single doses in healthy
subjeds under fasted conditions.

b) To characterize the PD effect of-administered single doses of 0Z439 and PQP on
clearance oP. falciparumasexual blood stage parasites from the blood of healthy subjects
in the IBSM model.

Exploratory:

Theexploratorystudy objectives are:

a. To characterise specific cell subsets and immune signatures associated with control of
parasite burden and pathogenicity following first exposure to P. falciparum, to identify
specific cells, immunomodulatory molecules and immune¢hways to target for
therapeutic intervention.

b. To investigate the role of RBC complement regulatory proteins and- anti
phosphatidylserine antibodies in malarial anaemia.

c. To investigate the association between serum complement activation, complement
activatng antibodies, and RBC complement regulatory protein expression.
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4 STUDY DESIGN AND ENDPOINTS

4.1 DESCRIPTION OF THE $UDY DESIGN

This is a singlecentre,openlabel, adaptivestudy usinghe P. falciparumIBSM inoculum as a
modelto characteris thePD activity of combined administration of 0Z439 and PQP

The study will be conducted in a maximum of three cohorts (up to 8 subjects per cohort) using up
to 4 different dosesf 0Z439 and PQP in each coho®ubjects will be malariaaive healthy

males o femalesaged between 1B5 years old, who meet all of the inclusion criteria auathe

of the exclusion criterigddditionally, the study includesptional, exploratory components,

which require separate informed consent for subjects agreeing to participate in these.

The first cohort will comprisé groups of2 subjects eaclSubjects will be administered single
oral doses of 0Z439 and PQP in combination. The dose 48®and PQP will be different for
each group ilf€ohortl, and subjects will be randomised into one of the dose groups listed in Table
1.

Table 1 0Z439 and PQP Cohort 1 Dose

Drug Dose group
1A 1B 1C 1D
0Z439(mg) 200 200 400 400
PQP(mg) 480 640 480 640

The data captured from this first cohort will be used to determine the relationship beXd&anm
andPQP concentrations and parasitaemia leBased orsafetyandtolerability data up to Day
42+2 and PK/PDanalysis outcomes (based on PD data up to42af and PK data up tDay
35+2), of the drugs given in combinatiotihe dosé¢s) for the subsequent cohort \&ill be
determined

After review of the PK/PD and safety data from Cohort 1 bySIDBT it was determined that, the
second cohort will be composed of 2 dose groups of 4 subjectsSedgjbcts will be randomised

into one of2 dose groups and administered single oral doses of 0Z439 and PQP in combination
The combined dose @7439 and”QP will be different for each group in this cohort as shown in
Table 2.
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Table 2 0Z439 and PQP Cohort2 Dose

Drug Dose group
2A 2B
0Z439(mg) 800 200
PQP (mg) 960 320

A similar analysis will be done at the end of cohort 2 combining ceth@nd 2 data to decide the
dose(s) to be tested in cohort 3. This will be decidethbyfunding sponscand thePrincipal
Investigatorfollowing SDRT and scientific evaluation

The doses used in all Cohorts will not exceed 800 mg for OZ439 and 1440 mg for PQP as
determined in previous safety, pilot efficacy and phase 2 stugles subject will be inoculated

on Day 0 with approximately 2,800 vialparasites dP. falciparuminfected human erythrocytes
administered intravenouslyubjects will be monitored daily via phone cal text messagen

Days 1 to 3 posinoculation to solicit anAES.

Then, subjects will come to the clinical unit ordaly basisfrom Day 4 until the presence of
asexual parasites is establistiydyPCR targeting the 18S rRNA gene (referred to as malaria 18S
gPCR).Once gPCR becomespositive and until 0Z439 andPQP administrationsubjectswill
attend the clinical unit fotwice-daily visits, separated by approximately 12 hours, for clinical
evaluation and blood sampling.

Subijects will be admitted to the clinical unit fingle dose administration @Z439 and PQP 8
days after malaria inoculatioor earlier if a subjecthas amalaria clinical score >@r at
Investigatos discretion An intravenous cannula will be placed and preliminary blood samples
collected. The participants will then la@ministeredthe IMP in a fasting statemmediately
Subjects in the first cohomnay all be dosed on the same dawgcsithese exposures have been
documentedhn previous studieand shown to be well tolerated.

Once single dose eadministration of 0Z439 and PQP occuwsabjectswill be followed up as

inpatients for at least 72 hoursrhonitor for safety and tolerabilityf thetreatmentand to ensure
adequate clinicahnd parasitologicatesponseBlood samples will be collected pdomse and

following OZ439 and PQRreatment to measure plasma concentratmn®©Z439 and PQP.
Wherevermossible, PK sampling will coincide with pesdbse blood collection for monitoring of
parasitaemia.

After 72 hours, if clinically well, subjects will be discharged from the clinical unit and will be
followed up regularly for safety assessments, PK samptingcal evaluation and malaria gPCR
blood sampling untilDay 42:2. All subjects will receive a standard course of therapy with
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Riamet® (artemethdumefantrine)on Day 422 or earlier in theevent of failure of clearance of
parasitaemialefined as failure to clear parasitaemia by at leadbltiOat 72 hours podtMP
administration Riamet will also be administered in the evehtecrudescence of parasitaemia
(definedas>5 000 blood stage parasites/mL and a 2-fold increase within 48 hours, or a malaria
clinical score >por atInvestigatos discretion If indicated by the presence of gametocytes at the
time of treatment with Riamet®, Primacin™ 45 mg will also be administered as a single oral dose.

Subjects participating may optionally consent to be included in the exploratory components of the
studywhich require additional blood samples to be collected at specifieebtimés throughout

the study. These timgoints concide with those already scheduled as part of the main study
assessments. If any of the main study tpoets change the exploratory study tipants will

change to matcletails of the exploratory components and analyses are proviGedtion 7.2.2

A review by the ®RT of data from each cohort will be conducted prior to dosing the subsequent
cohort.Safety andtolerability data up t@ay 422 and PK/PDanalysis outcomes (based on PD
data up to Day2+2 and PK data up tDay 35+), from all subjects who receivedeatment with
0z439and PQPwill be required for the reviewA similar analysis will be done at the end of
cohort 2combining cohor 1 and 2 data to decide the d(s3¢o be tested in cohort Fhis will be
decided by the funding sponsor and Emnimcipal Investigatorfollowing review of the data by the
SDRT and scientific evaluation.

The doses used in all cohorts will not exceed the maximum acceptable doses predefined for this
study (800 mg for OZ439 and 1440 mg for PQP) as determined in previous safewffioitaty
and phase 2 studies.

4.2 STUDY ENDPOINTS

4.2.1 PRIMARY ENDPOINT

e ThePK/PD relationship between 0Z439 and PQP plasma concentrations and blood stage
asexual parasitaemia will be determined by:
o Effect of 02439 on Eaxand EGo of PQP
o Effect of PQP on kaxand EGo of 0Z439

e The safety and tolerability of a single combined dose of 0Z439 and PQP will be evaluated
by the incidence, severity and relationship of observed andegeiftedAESs up to trial
Day 422 after the co-administration of single doses of 0Z439 and PQP to subjects
inoculated with IBSM.

4.2.2 SECONDARY ENDPOINTS
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e Estimation of 0Z439 and PQP PK parametgrso trial Day 422 after cecadministration
of single doses using narompartmentaiethods: AUG 168h, AUClast, AUCo-inf, Cmax tmax
t1/2, tiag, Ciesn, CL/F, VZ/F and Ainf.

e The effect of cemdministered single oral doses of 0OZ439 and PQP on clearance of
P. falciparumblood stage parasitém the blood of inoculated subjects as measured by
gPCRup to trial Day 422 after ceadministration of 0Z439 and PQP. Parasite clearance
will be assessed by the following parameters:

o Parasite clearance hdife (Pt ).

o Paradie reduction ratio (PRR)

o Percentage of subjects with recrudescence of parasitatafirredas>5 000 blood
stage parasites/mL and af@d increase within 48 hours, or-oecurrence of
malaria symptoms with a malaria clinical score.>6)

4.2.3 EXPLORATORY ENDPOINTS

e |dentification of immune checkpoint molecules.

e The level of expression of complement regulatory proteins (CD35, CD55 and CD59) and
phosphatidylserine on RBC.

e The levelof complement activating antibodies and gitosphatidylserinantibodies.
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5 STUDY ENROLLMENT AND WITHDRAWAL

5.1 SUBJECT INCLUSION CRTERIA
Subjects eligible for inclusion in this study must fudfil of the following criteria:
Demography

1. Adult (male andemal@ subjects between 18 and 55 years of age inclusive, who do not live
alone (from inoculation day until at least the end of fhamet® treatment) and will be
contactable and available for the duration of the trial and contactable up to 2 weeks following
the End of Study visit (approximate8/5weeks).

2. Body weight minimum 50 kg, body mass index between 18 and 32 kigktusive.
Health status

3. Certified as healthy by a comprehensive clinical assest (detailed medical history,
complete physicatxaminatiorand special investigations

4. Vital signs after 5 minutes resting in supine position:

e 90 mmHg < systolic blood pressure (SBP) < 140 mmHg,
e 40 mmHg < diastolic blood pressure (DBP) <90 mmHg,
e 40 bpm < heart rate (HR) < 100 bpm.

5. Must have QTcF <450 ms, QTcB <450 ms for male subjects, QTcF <470 ms, QTcB <470 ms
for female subjects and PR interval <210 msat screening@nd at pranoculation orinoculation
day.

6. Heterosexualwomen of childbearing potential should be surgically sterile or using an
inser@ble, injectable, transdermal or combination oral contraceptive approved by the TGA
combined with a barrier contraceptive for the duration of the study, and have negative results
on aurine pregnancy test done befoioculation Abstinent, heterosexual rfeale subjects
must agree to start a double method if they start a sexual relationship during the study.
Adequate contraception does not apply to subjects of childbearing potential with same sex
partners (abstinence from penilaginal intercourse), whenighis their preferred and usual
lifestyle. Female subjects with same sex partners must not be plannimgp fertilisation
within the required contraception period.

Women of norchildbearing potential who will not require contraception during the study are
defined as: posmhenopausal (spontaneous amenorrhoea for > 12 months, or spontaneous
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amenorrhoea for-62 months and follicletimulating hormone (FSH) > 40 IU/mL; either
should be together with the absence of oral contraceptive use for > 12 months).

Male subjects participating must agree to use a dehdnieer method of contraception
including condom plus diaphragm or condom plus intrauterine device or condostaiiles
oral/transdermal/injectable hormonal contraceptive by the female pérmerthe time of
informed consenthrough to90 daysafter the last dose @Z439 and PQPAbstinent male
subjects must agree to start a dotlderier method if they begin saal relationships during
the study and up to 90 days after the last dose of study drug.

Male subjects with female partners that are surgically stenlenale subjects who have
undergone sterilisation and have had testing to confirm the success efittsasbn may also
be included.

Regulations
7. Having given written informed consent prior to undertaking any stall#ged procedure.

8. Must be willing and able to communicate and participate in the whole study.

5.2 SUBJECT EXCLUSION CRTERIA
Subijects fulilling any of the following criteria will not be eligible for inclusion in this study:
Medical history and clinical status

1. Haematology, clinical chemistry, coagulation or urinalysis results at screening or on
admission prior tdnoculation orlMP administration that are outside of Sporapproved
clinically acceptable laboratory ranges documeniedthe laboratory manuabr are
considered clinically relevant.

2. Any history of malaria or participation in a previous malaria challenge study.

3. Must ot have travelled to or lived (>2 weeks) in a malamalemic region during the past
12 months or planned travel to a malagraemic region during the course of the study (for
endemic regions sekttps://map.ox.ac.uk/countyrofiles/#!). Bali is not cosidered a
malariaendemic region.

4. Participation in any investigational product study within the 12 weeks precédifg
administration

5. Has evidence of increased cardiovasculseabe risk (defined as >10%y®&ar risk for those
greater than 35 years of @gas determined by the Australian Absolute Cardiovascular
Disease Risk Calculatohttp://www.cvdcheck.org.a)). Risk factors include sex, age,
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10.

11.

12.

13.

systolic blood pressure (mm/Hg), smoking status, total and HDlesteool (mmol/L), and
reported diabetes status.

Symptomatic postural hypotension at screemingwoconsecutive readingsrespective of

the decrease in blood pressure, or asymptomatic postural hypotension defined as a decrease
in systolic blood pressure >20 mmHg within 2-3 minutes when changing from supine to
standing position.

History of splenectomy.

History or presencefaliagnosed (by an allergist/immunologist) or treated (by a physician)
food or known drug allergies (including but not limited to allergy to any of the antimalarial
rescue medications to be used in the study), or history of anaphylaxis or other senggce alle
reactions. Note. Subjects with seasonal allergies/hay fever, house dust mite or allergy to
animals that are untreated and asymptomatic at the time of dosing can be enrolled in the
study

History of convulsion (including intravenous drug or vaceamguced episodes) Note. A
medical history of a single febrile convulsion during childhood is not an exclusion criterion.

Presence of current or suspected serious chronic diseases such as cardiac or autoimmune
disease (HIV or other immurgeficiencies), insim-dependent and nensulin dependent
diabetes (excluding glucose intolerance if exclusion criterion 4 is met), progressive
neurological disease, severe malnutrition, acute or progressive hepatic disease, acute or
progressive renal disease, porphyria,rigsis, rheumatoid arthritigsthma, epilepsy, or
obsessiveeompulsive disorder.

History of malignancy of any organ system (other than localised basal cell carcinoma of the
skin orin situ cervical cancer), treated or untreated, within 5 years of sciggeeigardless
of whether there is evidence of local recurrence or metastases.

Subjects with history of schizophrenia;fgmlar disease, or other severe (disabling) chronic
psychiatric diagnosis including depression or receiving psychiatric drugs or wiedmas
hospitalised within the past 5 years prior to enrolment for psychiatric illness, history of
suicide attempt, or confinement for danger to self or others.

History of serious psychiatric condition that may affect participation in the study or preclude

compliance with the protocol, including but not limited to past or present psychoses,

disorders requiring lithium, a history of attempted or planned suicide, more than one

previous episode of major depression, any previous single episode of major dapressio
lasting for or requiring treatment for more than 6 months, or any episode of major depression
during the 5 years preceding screening.
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14.

15.

16.

17.

18.

19.

20.
21.
22.

23.

24.

25.

The Beck Depression Inventory (Appendix will be used as an objective tool for the
assessment of depression at saregenn addition to the conditions listed above, subjects
with a score of 20 or more on the Beck Depression Inventory and/or a response of 1, 2 or 3
for item 9 of this inventory (related to suicidal ideation) will not be eligible for participation.
These abjects will be referred to a general practitioner or medical specialist as appropriate.
Subjects with a Beck score of 17 to 19 may be enrolled at the discretionlo¥distigator

if they do not have a history of the psychiatric conditions mentionekiisrctiterion and

their mental state is not considered to pose additional risk to the health of the subject or to
the execution of the study and interpretation of the data gathered.

History of recurrent headache (e.g. tengige, cluster or migraine) wita frequencyf >2
episodeper month on averagend/orsevere enough to require medical therapy.

Presence of acute infectious disease or fever (e.g. sublingual temperature >38.5°C) within
the 5 days prior to inoculation with malaria parasites.

Evidence of acute illness within the 4 weeks prior to screening thatvwbstigatordeems
may compromise subject safety.

Significant intercurrent disease of any type, in particular liver, renal, cardiac, pulmonary,
neurologic, rheumatologic, or autoimmaidisease by history, physical examination, and/or
laboratory studies including urinalysis.

Subiject has a clinically significant disease or any condition or disease that might affect drug
absorption, distribution or excretion (e.g. gastrectomy, diarrhoea)

Blood donation of any volume within 1 month before inclusion, or participation in any
research study involving blood sampling (more than 450 mL/unit of blood), or blood
donation to Australian Red Cross Blood Service (Blood Service) or other blood bk du
the 8 weeks prior to the treatment drug dose in the study.

Subject unwilling to defer blood donations to the Blood Service for at least 6 months.
Medical requirement for intravenous immunoglobulin or blood transfusions.
Subject who has ever receivetllaod transfusion.

History or presence of alcohol abuse (alcohol consumption more thafutitg4 standard
drinksper day) or drug habituation, or any prior intravenous usage of an illicit substance.

Tobacco use of more than 5 cigarettes or equivakenday, and unable to stop smoking for
the duration of the clinical unit confinement.

Female subject who is breastfeeding.
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Interfering substances

26.

27.

28.

29.

30.

31.

32.

33.

Any vaccination within the last 28 days.

Any corticosteroids, aninflammatory drugs, immunomodulators anti@goagulants. Any
subject currently receiving or having previously received immunosuppressive therapy
(including systemic steroids, adrenocorticotrophic hormone or inhaled steroids) at a dose or
duration associated with hypothalanrpituitary-adrenal axisuppression (e.g. 1 mg/kg/day
prednisone, chronic use of inhaled high potency corticosteroids such as budesonide 800
ng/day or fluticasone 750 pg, or equivalent).

Any recent (<6 weeks) or current systemic therapy with an antibiotic or drug with potential
antimalarial activity (e.g. chloroquine, piperaquine phosphate, benzodiazepine, flunarizine,
fluoxetine, tetracycline, azithromycin, clindamycin, doxycycline etc.).

Ingestion of any poppy seeds within the 24 hours prior to the screening blood testgsubject
will be advised by phone not to consume any poppy seeds in this time period).

Excessive consumption of beverages or food containing xanthine bases including Red Bull,
chocolate, coffee etc. (more than 400 mg caffeine per day, equivalent to more tipsnod
coffee per day).

Unwillingness to abstain from consumption of grapefruit or Seville oranges from inoculation
day until end othe study

Unwillingness to abstain from consumption of quinine containing foods/beverages such as
tonic water and lemon bitter, from inoculation day until endR@mef treatment.

Use of prescription drugs or ngmescription drugs or herbal supplements (such as St John’s
Wort), within 14 days or 5 halfves (whichever is longer) prior to the malaria intation.
As an exception, ibuprofen (preferred) may lsedi at doses of up to 1.2 g/day
paracetamol at doses of up tg/day after discussion with thevestigator Limited use of
other nonrprescription medications or dietary supplements, not believedféct subject
safety or the overall results of the study, may be permitted on dgasese basis following
approval by the Sponsor in consultation with theestigator Subjects are requested to
refrain from taking norapproved concomitant medicat®rfrom recruitment until the
conclusion of the study.

General conditions

34.

Any subject who, in the judgment of thevestigator is likely to be norcompliant during
the study, or is unable to cooperate because of a language problem or poor mental
development.
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35. Any subject in the exclusion period of a previous study according to applicable regulations.

36. Any subject who is the Principdhvestigatoror any subinvestigatoy research assistant,
pharmacist, study coordinator, or other staff thereof,ctlyenvolved in conducting the
study.

37. Any subject without a good peripheral venous access.
Biological status

38. Positive result on any of the following tests: hepatitis B surface antigen (HBs Ag), anti
hepatitis B core antibodies (atiBc Ab), antihepatits C virus (antHCV) antibodies, arti
human immunodeficiency virus 1 and 2 antibodies {Hifiti1 and antiHIV2 Ab).

39. Positive urine drug test. Any drug listed in Section 7.2.1 in the urine drug screen unless there
is an explanation acceptable to thgestgator(e.g., the subject has stated in advance that
they consumed a prescription or owee-counter product which contained the detected
drug) and/or the subject has a negative urine drug screen on retest by the pathology
laboratory. Any subject testinggitive for acetaminophen (paracetamol) at screening may
still be eligible for study participation, at thevestigatots discretion.

40. Positive alcohol breath test.
Specific to the study
41. Cardiac/QT risk:

e Family history of sudden death or of congenital gnglation of the QTc interval or known
congenital prolongation of the QTc interval or any clinical condition known to prolong the
QTc interval.

e History of symptomatic cardiac arrhythmias or with clinically relevant bradycardia.

e Electrolyte disturbances, genularly hypokalaemia, hypocalcaemia, or hypomagnesaemia.

e ECG abnormalities in the standard-l#2d ECG (at screeningr at preinoculation on
inoculation day which in the opinion of thénvestigatoris clinically relevant or will
interfere with the ECG@nalyses.

42. Known hypersensitivity to artesunate or any of its excipients, artemether or other artemisinin
derivatives, piperaquine phosphate, proguanil/atovaquone, primaquine, -or 4
aminoquinolines.

Healthy subjects who do ndalfil all the inclusioncritena, and/or fulfil any of the exclusion
criteria should not be enrolled into the study without exception. In case of doulstydiségator

is to confer with the medical monitor for agreeméMaivers for inclusion of volunteers that are
not meeting all egibility criteria will not be granted
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Subjectswho are excluded from participation on study days for any of the abovereasonsmay be
eligible to participate ona pctponed schedule, if the Investigatorconsiders this appropriate.

5.3 CONTRACEPTION

Male and femalesubjects who are sexually active must use, with their partner, 2 approved methods
of highly effective contraception from the time of informed consent until 90 afgs the last

dose 0f0Z439 and PQP.

Two or more of the following methods arecaptable and must include at least 1 barrier method:

e Surgical sterilisation (vasecton(gnale), tubal ligation (femalg)

e Placement of an intrauterine device or intrauterine system

e Hormonal contraception (implantable, patch, oral, injectable)

e Barrier nethods (this must be a condom or their partner’s use of an occlusive cap
[diaphragm or cervical/vault caps] with spermicidal foam/gel/film/cream/suppository)

Alternatively, true abstinence is acceptable when it is in line with the subject’s preferred and usual
lifestyle. If a subject is usually not sexually active but becomes active, they, with their partner,
must comply with the contraceptive requirements detailed above.

Adequate contraception does not apply to subjects of childbearing potential withesapagtners
(abstinence from penileaginal intercourse), when this is their preferred and usual lifestyle.
Female subjects with same sex partners must not be plammwigo fertilisation within the
required contraception period.

Women of norchildbeaing potential who will not require contraception during the study are
defined as: posmenopausal (spontaneous amenorrhoea for > 12 months, or spontaneous
amenorrhoedor 6-12 months and follicketimulating hormone (FSH) > 40 IU/mL; either should

be tog¢her with the absence of oral contraceptive use for > 12 months) or permanently sterilised

(e.g. hysterectomy, bilateral salpingectomy).

Adequate contraceptiois also not required fomale subjectswith female partners that are
permanently sterilisedr male subjects who have undergone sterilisation and have had testing to
confirm the success of the sterilisation.

5.4 STRATEGIES FOR RECRUMENT AND RETENTION

Up to 24 subjects are planned to be enrolled in the study. It is estimated that approxirbately
subjects may need to be screened to complete enrolireemtreserve subjects will be required at
each inoculation day to ensure 8 subjects are dosed for each cohort.
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Subjects will be recruited from the QIMR Berghofer Human Research Ethics CommitteR (QIM
Berghofer HREC) approved database of healthy subjects maintainedPbgr@, or by a general

or study specific advertisement via print, radio or poster media to students of Queensland
universities or to the general community, as approved by the QIMRh&8ergHREC. No
restrictions will apply for ethnic or racial categories; the expected population may include all
Australian racial categories.

Subjects who complete the study up to B&y2/EOS will be paidb3,865compensation for their
participation. Sulgcts who withdraw or are withdrawn from the study will be compensated on a
fractional basis for their involvement unless they are withdrawn as a consequence of their
misconduct. Reserve subjects who do not participate in the study will b&liidompenation

(per inoculation day) for the inconvenience associated with their attendance for screening and for
their attendance on the inoculation day, in case they are required to partiégiatgeers who

fail screening due to an underlying medical conditpeviously unknown tothem will be
reimburse $75 for their time, and provide with the appropriate referrals for guidance and
counselling fortheir condition.

38



0Z439 and PQP Protocol Version4.0
QP17C19 27 August2018

5.5 SUBJECT WITHDRAWAL OR TERMINATION

5.51 REASONS FOR WITHDRAVWAL OR TERMINATION

Subjects are free to withdraw from the study at any time. A subject may be considered withdrawn
if he/she states an intention to withdraw, fails to return for scheduled protocol visits for any reason,
or becomes lost to followip. Subjects may also be wditawn by thénvestigator Possible reasons

for withdrawal by thelnvestigatorinclude the occurrence oh&AE, failure by the subject to
comply with the requirements of the protocol, or for any other reason dhvhstigators
discretion.

|5.5.2 HANDLIN G OF SUBJECT WITHDRAVALS OR TERMINATION

If a subject is withdrawn from the study, the funding Sponsor will be informed immediately. If
there is a medical reason for withdrawal, the subject will remain under the supervision of the
Principal Investigatountl satisfactory health has returned.

Thelnvestigatomwill make every effort to determine the primary reason for a subject’s withdrawal

from the study and record this information in the electronic case report form (eCRF). For subjects
who are lost to folle-up, thelnvestigatomwill demonstrate due diligence by documenting all steps
taken to contact the subject (e.g. dates of phone calls, registered letter, home visit, etc.) in the
source documents. If earlier withdrawal from further study procedures ptoeisubject will be

asked to complete the antimalarial rescue treatment. The subjects will also be asked to complete
the early termination evaluation as described in Section 7.3.5.

If the subject is withdrawn from the study procedures or fellpwfor ary reason, with the
subject’s permission, medical care will be provided for any SAEs that occurred during
participation in the study until the symptoms of any SAEs are resolved and the subject’s condition
becomes stable. Folloup for AEs is described in Ston 8.3.

If a subject is withdrawn due to a study dimegated AE or due to termination of the study, the
earlytermination subject will not be replaced. If a subject does not complete the study for reasons
other than safety, the early termination subject may placed after mutual agreement between

the funding Sponsor and thevestigator The decision regarding the replacement of subjects will

be documented.

5.6 PREMATURE TERMINATION OR SUSPENSION OF BUDY

The Sponsor, Principalnvestigator QIMR Berghofer HREC and Regulatory Authorities
independently reserve the right to discontinue the study at any time for safety or other reasons.
This will be done in consultation with the Sponsor where practical. In the event of premature trial
termination or suspension, trebovementioned parties will be notified in writing by the
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terminator/suspender stating the reasons for early termination or suspension (with the exception of
the Sponsor’s responsibility for notifying the Regulatory Authorities). After such a decision, the
Sponsor and the Principatvestigatorwill ensure that adequate consideration is given to the
protection of the subjects’ interests and safety. The Investigatormust review all subjects as soon

as practical and complete all required records.

In additin to the classic assessment of SAEs and the occurrence/severity of other AEs by the
Sponsor and thivestigator after exploring potential confounding factors, the following criteria
should be considered as guidance for the decision to stop inoculatiothef subjects:

e A subject experiences an SAE that is related to the inoculum.

e There is insufficient response @439 and PQP.

e Thelnvestigatorand Sponsor may decide to stop inoculation based on other safety signals
not described in the above critri

6 STUDY AGENT

6.1 STUDY AGENT(S) AND GONTROL DESCRIPTION

16.1.1 ACQUISITION

Challenge Agent(hereafter referred to as inoculum)

P. falciparum3D7

The P. falciparum 3D7 master cell bankMCB) was produced from a person with O Rin(
Negative blood who was infected with the parasite by mosquito bite. TheMBCB was
cryopreserved, aliquoted into cryovials and stored in liquid nitrogen under controlled conditions.
Refer to theP. falciparum3D7 Investigatois Brochure for more details [35]. A 3D7 MCB
cryovialswill be retrieved from storage, thawed, ars#d to aseptically prepare the 3D7 inoculum

at QGen.

Study Drug
0z439

0Z439 granulest a-tocopherol polyethylene glycol 1000 succinate (TPGS) granules for oral
suspensiof200 mg and 400 mg strengths of 0Z439) will be provided in aluminium saEbets
grade sucrose will be provided byRharm pharmacyThe drug producwvill be shipped either
directly to QPharm, or via Pharmaceutical Packaging Professionals Pty Ltd (Victoria, Australia).
Import will be facilitated by MMV and the TGA will be notifie using theClinical Trial
Notification (CTN) scheme.
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Piperaquine phosphate (PQP)

Piperaquine phosphatd60 mgwill be providedfrom a stock at PharmaceuticBackaging
Professionals Pty Ltd arshipped directly to Pharm

Antimalarial Rescue Medications

Riame® andPrimacid™ (if required)

Riame® and Primacif will be acquired by @harm, labelled according to identity, brand or
source, and batch number. The supplies will be inedghpropriate locked storage conditions at Q
Pharm until required. The contents of the labelliedrug to be administered to teabjectswill

be in accordance with all applicable regulatory requirements. The inoculum Btréafc{parum
3D7) usedn the challenge model has been proven to be sensitive to the rescue medications.

Artesunate (if required)

If a subject vomits or cannot tolerate oral drugs, then artesunate will be administered intravenously
as described in Section 6.1.5. This drug is the recommended parenteral treatment for malaria in
Australia. Currently, it is a Special Access Scheme damg, has been sourced from Guilin
Pharmaceutical (Shanghai) Co., Ltd. Import was facilitated by MMV. The manufacture of
intravenous (V) artesunate is undertaken in a WHO -Qualified GMP facility
(http://Iwww.mmv.org/access/accgswtfolio/artesuninjectableartesunaté

The rescue drugs, i.e., Ria®etPrimacii™, and artesunate will be inventoried prior to the
beginning of trial enrolment on trial accountability logsregards to condition upon receipt,
including lot numbers. Thinvestigatoror qualified designee will ensure that the received drugs
are the specified formulation. The site pharmacist or qualified designee is responsible for
maintaining an accurate iamtory and accountability record of drug supplies for this trial.

6.1.2 FORMULATION, APPEARANCE, PACKAGING, ANDLABELING

Inoculum

P. falciparum3D7

Each 3D7 inoculum dose will contain parasitised and unparasitised RBCs, resuspended in 0.9%
Sodium Chloride Intravenous Infusion, in a total volume of 2 mL in syringes. The syringes will be
double contained following preparation and labelled in accordaitbeGCP guidelines and the
Access to Unapproved Therapeutic Goe@dinical Trials in Australig44].
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Study Drug
07439

0Z439 is available as 0Z439 + a-tocopherol polyethylene glycol 1000 succinate (TPGS) granules

for oral suspension dosage form. OZ439 granale$ TPGS granules are-packaged in a-2
compartment sealed sachet. The 0Z439 granules and TPGS granules are physically separate
the sachet packaging. Dose strengthid0ffmg andd00 mg OZ439 are available. The 0Z439 and
TPGS granules for oral susgon are mixed with water to form an oral suspension, and sucrose

is added prior to administration to the subject. The sucrose is added to make the oral suspension
palatableReconstitution steps will be described in the Pharmacy Mahlcontents of enlabel

for drug to be administered to the subjects will be in accordance with all applicable regulatory
requirements.

Piperaquine phosphate (PQP)

PQPis formulated as tablets (1&Gy per tablet)PQPwill be labelledaccording to identity, brand
or source, and batch number. The contents of the label for drug to be administered to the subjects
will be in accordance with all applicable regulatory requirements.

Antimalarial Rescue Medications

Riamet®andPrimaciif™ and Artesunate

Riame® tablets(20 mg atemether/120 mg lumefantrinajeyellow, round, flat tablets marked
with N/C and a score line on one side and CG on the other side. Each carton contains 24 tablets.

PrimacirfM tablets (primaquine phosphateye round, flat, orange uncoated table®Bimacirf™
tablets are available in bottles of 28 or 56 tabktsnacirf™ will be labelled according to identity,
brand or source, and batch number. The contents of the lalie¢ tbug to be administered to the
subjecs will be in accordance with all applicable regulatory requirements.

Artesunate fot/V administration is presented as a powder for reconstitution (60 mg artesunic
acid) in a vial.

|6.1.3 PRODUCT STORAGE ANDSTABILITY

Inoculum

P. falciparum3D7

Theinoculumis prepared at €Gen on inoculation day (Day 0). The time between preparation of
the 3D7 inoculum and administration to each subject will be a maximum of 2 hours, during which
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time all inocula will be stored on ice. TheRharm pharmacist will doenent receipt conditions
and time restrictions of use.

Study Drug
0z439

0z439 + TPGS granules for oral suspension drug products should be lsonetnl5-30°C.
Food grade sucrogsto be stored at room temperature.

Piperaquine phosphate (PQP)

PQPtablets ar¢o be storedt 15 to 25C.
Antimalarial Rescue Medications

Riamet®andPrimacirfM

¢ Riamet®is to be stored below 30°C and protected from moisture (dispersible tablets).
e Primadn™ is to be stored below 25°C.
e Artesunate: store in tightly closedntainers, protected from light.

All drugs will be held in appropriate locked storage conditions at the clinical unit until required.

6.1.4 PREPARATION

Inoculum

P. falciparum3D7

The inocula will be prepared asepticallyQ-Gen(QIMR Berghofer), from a frozen cryovial of
the P. falciparum3D7 MCB, by nominated QIMR Berghofer staff members under the guidance
of thelnvestigator The infectedRBCswill be thawed, washed, resuspended in saline, diluted in a
final volume of 2 mL of tnical grade salia, and dispensed into syring@s]. Any remaining
unused infectedRBCswill be discarded as per approved standard operating procedures.

Study Drug
0z439

The 0Z439 and TPGS granules for oral suspension are mixed with water to form an oral
suspensiorandsucrose is added prior to administration to the subject. The sucrose is added to
make the oral suspension palatable. Théd&&vill be drunk and then the cup rinse water will be
used to swallow the PQP tablef&he reconstitution procedure will be descdbe the Pharmacy
Manual.
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Piperaquine phosphate (PQP)

PQPis available as tablets and no preparation is requliieel tablets will be swallowed with the
water that is used to rinse t@Z439suspension cup with.

0Z439 and PQP will be administered at shene tine. Subjects will be fasted forrtburs preand
postdose.

Antimalarial Rescue Medications

Riamet®andPrimacirfM

Riamet®andPrimacirfM are available as tablets and no preparation is required.

6.1.5 DOSING AND ADMINISTRATION
Inoculum

P. falciparum3D7

An inoculum dose, containing an estimated86P viableP. falciparum3D7 parasiténfected
RBCsin a volume of 2 mL, will be administrated intravenously to each subject on Day 0. The
actual number of parasites inoculated will take into accountosgege df viability resulting from
cryopreservation, storage and thawing. On inoculation day, subjects may have food until at least
half an hour prior to inoculation. Subjects will undergo intravenous cannulation with an
appropriate gauge cannula. Placemet patency will be checked by flushing the vein with(®

mL of clinical grade saline. The inoculum will be injected, and the cannula again flushed with 5
10 mL of clinical grade saline. The cannula will then be removed, and haemostasis ensured by use
of an appropriate dressing. All subjects will be inoculated intravenously within 60 minutes of each
other. See Section 6.1.3 for stability informatidn.extra syringe will be prepared to quantify the
parasite count of the inocula by malaria 18S gPCR.

Study Drug

0OZ439and pperaquine phosphate (PQP)

Subijects will be admitted to the clinical unit &ingle dose administration 62439 and PQRB

days after malaria inoculatioor earlier if a subject has amalaria clinical score >@®r at
Investigatos discretion The doses to be administered to subjects in Cohand12areshown in

Tables 1 and 2 respectivelySection 4.1) Subsequent doses for subsequent cohorts will be
determined by the[3RT following safety tolerabilityand PK/PD review.Subjects will be fasted

for >6 hours pre and po£2Z439 and PQRdministration.The OZ439#¥PGS granules will be

mixed with water to form a suspension. Sucrose will be added to the suspension to assist with
palatability. PQP tablets will be administered ietratelyafter the suspension and swallowed
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with the 0Z439 cup rinse watéFhe reconstitution procedure will be described in the Pharmacy
Manual.

Antimalarial Rescue Medications

Riame® andPrimacirfM

All subjects will receive compulsory treatmemith Riamet®on trial Day42+2, or at failure of
0Z439 and PQP to clear parasitaemia, or at evidence of recrudedefived as>5 000 blood

stage parasites/mL and ddd increase within 48 hours, or a malaria clinical score ci6at the
Investigatos digretion Riamet®tablets containing 20 mg artemether and 120 mg lumefantrine
will be administered as 6 doses of 4 tablets (total course of 24 tablets) given over apé@iod
hours (total dose of 480 mg artemether and 2.88 g lumefantrine). Each dddetsfadministered
orally should be taken with food or drinks rich in fat (e.g., milk). Subjects will be reminded of the
potential side effects of Rianfeand given the Consumer Medicine Information for Ridmet
(Appendix 1).

Subjects may also be treatedhwPrimaciri™ at the time of Riamé&ttreatmenif gametocytaemia

is suspected from parasite lifecycle stage ¢/RIOR or by the presence of stable low level
parasitaemia, or at tHavestigatots discretion, to ensure complete clearance of gametocytes. If
needed, subjects will take 6 Prima@rtablets, each containing 13.2 mg primaquine phosphate
equivalent to 7.5 mg primaquine (the total primaquine dose will be 45 mg). Pritdcimoral

use will be takensaa single dose with food. Subjects will be reminded of the potential side effects
of PrimaciriM and given the Consumer Medicine Information for Prim&€iAppendix 1)

IV artesunate may be used as a rescue medidghicgubject vomits or cannot tolerateal drugs.
See artesunate section above.

6.1.6 ROUTE OF ADMINISTRATION

Inoculum

P. falciparum3D7

Intravenous
Study Drug

Artefenomel (0Z439)

Oral administration

Piperaquine phosphate (PQP)
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Oral administration
Antimalarial Rescue Medications

Riamet®andPrimacirfM

Oral administration
Artesunate

If a subject vomits or cannot tolerate oral drugs, then artesunate will be administered intravenously
as described in Section 6.1.5.

6.1.7 STARTING DOSE AND DGSE ESCALATION SCHEDUWE

Dosing with the malarimoculumand rescue drugs is presented in Section 6.1.5. No dose
escalation will be performed.

Study Drug

Dosing with 0Z439 and PQWill be performed as described in section 4.1. The doses of 0Z439
and PQP for subjects enrolled in cohort 1 are showrable 1 of the Protocol Summagubjects

will be randomised to one of the four groups that comprise Cohdittel doses of 0Z439 and
PQP for subjects enrolled in cohort 2 are shown in Table 2 of the Protocol Suntbudujgcts

will be randomised to one of the twgooups that comprise Cohort Phe OZ439 and PQP doses

to be evaluated isubsequent cohortgll be determined at the SDRT meetingsied on theafety
andtolerability data up to Day2+2, and PK/PDanalysisoutcomegbased on PD data up to Day
42+2 and PK data up tbay 35+2) of the drugs given in combinatiam previous Cohort(s).

The doses used in all Cohorts will not exceed 800 mg for OZ439 and 1440 mg for PQP as
determined in previous safety, pilot efficacy and phase 2 studies.

|6.1.8 DOSE ADJUSTMENTS/MODFICATIONS/DELAYS

Not applicable.

|6.1.9 DURATION OF THERAPY

See Seabn 6.1.5for dose information.

|6.1.10 TRACKING OF DOSE

The P. falciparum challenge agent, OZ439 and PQd&hd if requiredPrimacirf™™ will be
administered at the clinical unit the presence of clinical unit staff. Subjects may be administered
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Riamet®on site for nitial dosing followed by maitoring, either in the clinior by phone for 3
days to ensure adherencéRiamet®therapy.

6.2 STUDY AGENT ACCOUNTABILITY PROCEDURES

The QPharm pharmacist or delegate, as nominated by the Prinoigstigatoy is responsible

for maintaining accurate study agent accountability records throughout the study. Study agents
include the challenge agents (0Z439 and PQP), and the rescue medications. Dispensing,
accountability and documentation will be in accordancé WHPharm standard procedures. All
products will be inventoried upon receipt by theP@arm pharmacist. The condition of the
products at the time of receipt by the pharmacist will be documented, as will the time restrictions
of use for the syringes contaig the challenge agengsmd the time restrictions of use for the oral
suspension of 0Z43and TPGS The lot numbers and expiry dates of the inoculum and
antimalarial drugs will be documented. ThePQarm pharmacist or delegate will ensure that the
receive products are the specified formulation.

The storage, handling and the disposal of the challenge agents will be in accordance with approved
proceduresAll dosages prescribed and dispensed to the subjects and all dose changes during the
study must be rexded in the eCRF&ll drug supplies are to be used only in accordance with this
protocol, and not for any other purposd.used medications will be fully documentddised and

unused drug containers must be destroyed at the site once drug accourgdipidityand has been
checked by the Sponsor or its delegate, and written permission for destruction has been obtained
from the Sponsor.

Study products and study accountability logs will be available to the Sponsor or their
representative as part of thtedy monitoring procedures. Upon completion of the study, copies of
all study drug management records will be provided to the Sponsor. Original records will be
maintained at the clinical site with the rest of the study records.

7 STUDY PROCEDURES AND SCHEDULE

7.1 STUDY PROCEDURES/EVAUATIONS

7.1.1 STUDY SPECIFIC PROCBURES

Medical history

Medical history will be elicited at screening as described below.

Past Medical/Surgical History Includes:
History of all known allergies
Current medications, including ovtdre-counter and herbal preparations

47



0Z439 and PQP Protocol Version4.0
QP17C19 27 August2018

History of substance abuse and recreational drug use
History of depression, anxiety, mental illness, emotional problems, use of psychiatric medicati
Surgical procedures and results

Physical examination

Complete Physical Examination Includes:

Weight(Screening only)

Height (Screening only)

Review of systems excluding genitourinary examination and including the following:
Head, neck (including thyroid), ears, eyes, nose and throat
Heart/circulation
Chest
Lungs
Abdomen
Skin
Neurological exam

Abbreviated Physical Examinatioan abbreviated physical examination will be performed at Day
0 (inoculation day) and Day 8 (0Z439/PQP dosing day). The examination will include;
heart/circulation, chest, lungs and abdomen.

SymptomDirected Physical Examinatiomphysical examinations will be symptedirected at
specifiedtime points Body systems will be reviewed only if clinically indicated at the discretion
of thelnvestigator(see Appendi for a list of symptoms and signs of malaria)

Beck Depression Inveoty

All subjects will be required to complete the Beck Depression Inventory at screening. This is a
validated questionnaire used as an objective tool for the assessment of depression (See Appendix
4).

Vital signs/12lead ECG and Safety Laboratory Samgllwed Time Windows

Time point Tolerance window

Vital Signs/ 12Lead Electrocardiogram/Safety Laboratory Sample
In confinement

Predose -0 mintoO h
0-4 hours inclusive after IMP + 10 min
4-12 hours inclusive after IMP + 10 min
16-72 hourgnclusive after IMP + 40 min

Out patient
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72-120 hours inclusive + 120 min
168-EOSinclusive + 48 hours

Vital signs

Vital signs (temperature, heart rate, respiratory rate and blood pressure) will be measured at
screening after the subject has rested in the supine position for at least 5 minutes and in the standing
position within 23 minutes when changing from the sugpio standing position (blood pressure

and heart rate only). At all other tinp®ints, vital signs will be measured after the subject has
rested in the seated position for at least 5 minutes. Tympanic temperature will be taken at the
clinical unit

Thenormal ranges for vitaignsonce on study are:

Parameter Range

Systolic blood pressure 90-140mmHg
Diastolic bloa pressure 50-90 mmHg
Heart rate 50-100 bpm
Temperature 35.037.5°C
Respiratory rate 10-25 breaths/min
Peripheral O2 Saturation >=95%

Electrocardiograms

Triplicate 12lead ECG will be recorded after restimgsupine for at least Binutes The same

body position will be assumed by the subject for each recording. ECG tracings will be retained
and labelled as per standard procedures at the &Rlthe mean of the three values will be
recorded in the eCRFAny clinically, significant indings will be discussed with the Medical
Monitor and Sponsor and documented as adverse events. The Investigator will sign and date each
ECG as evidence of their review.

The normalECG rangesonce on study are:

Parameter Range

PR interval <=t0 210 ms

QRS >50 to < =t0120 ms
QT interval >200 to < 500
QTcB/QTcF Males: < 450 msec
QTcB/QTcF Females <470 msec

Blood sampling
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Main Study Blood will be collected for clinical labatory evaluations including haematology,
biochemistry serologypregnancy testingndor FSH testindseeSection 7.2.1). Blood samples
will also be collected to monitor malaria parasitaemia and to quantify plasmaatrcgntrations
for PK analysis (seection 7.2.2).

Optional exploratorgomponentsBlood will be collectedo characterise specific cell subsets with

an aim to identifyimmuneregulatory pathways initiated during malaria infection that can be
targeted for clinical advantage. Blood samples will also be collected to investigate early changes
to RBCthat leads to malaria induced anaemia.

The estimated blood volume requiredlioth the main study and optional exploratory components
is listed in AppendiX. The total volume of blood drawn from each subject will not exceed 450
mL in any given 3@ay period The total blood volumat day 30for both the main study and
optional exploatory components, will be approximately 4@d. andby EOS at day 45pr both

the main study and optional exploratory components, will be approxin#gsiylL.

This volumeprovides arallowance for unscheduled safety laboratory assessments that may be
required at the discretion of the Princifaestigatoror the Sponsor to ensure subject safety.

Urine sample collection

Urine will be collected for urinalysis and drug screening &®stion 7.2.1).
AE recording
AEs will be recorded as describedSection 8.

Malaria Clinical Score

The following 14 signs/symptoms frequently associated with malaria will be gbgdbeé Study
nurse ordoctorusing a 4point scale (absent; tnild: 1; moderate: 2; severe: 3) and summed to
generate a total Malaria Clinical Score (maximiatal score possible is 42). Individual scores
for each symptom as well dsettotal score will be recorded

Headache Anorexia
Myalgia (muscle ache) Nausea
Arthralgia (joint ache) Vomiting
Fatigue/lethargy Abdominal discomfort
Malaise (general discomfort/uneasiness) Fever
Chills/Shivering/Rigors Tachycardia
Sweating/hot spells Hypotension

Medical Diary
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Provide subjects with diary cards and instragbjects to record symptoms and concomitant
medications during the study.

Temperature Self Recording

Provide subjects with thermometers to record any temperature readings during the study in the
event of symptoms of fevesublingual temperature will haken by subjects at home for practical
reasons.

|7.1.2 STANDARD OF CARE STWDY PROCEDURES

Not applicable.

7.2 LABORATORY PROCEDURE/EVALUATIONS

|7.2.1 CLINICAL LABORATORY EVALUATIONS

Any significant deviations from results obtained during screeningeifbllowed until resolution

or investigated fully, or until the subject is referred to a general practitionetnVéstigatomwill
document the clinical significance of all results falling outside of the normal reference ranges. All
abnormal laboratortest results judged as being clinically significant will be recorde&Ess

The estimated blood volume required for these tests is listed in Apg&ndix

Haematology

Full blood count (FBC) with differential
White blood cell count (WBC)
WBC differential (diff)
A manual blood smear should be reviewed if there are immature/abnormal cells detected
automated differential or if an automated differential was not able to be performed.
Neutrophils (NEUT)
Lymphocytes (LYM)
Monocytes MON)
Eosinophils (EOS)
Basophils (BAS)
Red blood cell count (RBC)
Mean corpuscular volume (MCV)
Haemoglobin (HGB)
Haematocrit (HCT)
Platelet count (PLAT)
Reticulocyte count (RETl)screening and EOS or early termination visit only)
Blood Group and Rh(D) tes{&creening only)
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RBC alloantibodies testing

Blood for RBC alloantibodies testing will be collected at screening Rawg 45+2 or early
termination visit.

G6PD testing

Blood for G6PDtestingwill be collected at screening onl@6PDdeficiency is not an exclusion
criterion but will be determined at screening to ensure the safety of Primacin™.

Coagulatiortesting

Blood forPT, APTT and INR will be collecteat screeningisit.

Biochemistryand CRP biomarker

Sodium (SODIUM) Alkaline phosphatase (ALP)

Potassium (K) Alanine aminotransferase (ALT, SGPT)

Chloride (CL) Aspartate aminotransferase (AST, SGOT

Bicarbonate (BICARB) Calcium corrected

Glucose (GLUC) Phosphate (PHOS)

Urea Lactate dehydrogenase (LDH)

Creatinine (CREAT) Magnesiunm(Screening only)

Urate Cholestero(Screening only)

Albumin (ALB) Triglycerides(Screening only)

Globulin HDL (Screening only)

Total protein Estimated glomerular filtration rate (eGFR

Total bilirubin (BILI) C-Reactive Protein (CRRNot included at
Screening

Direct (conjugated) bilirubin (BILDIR)

Urinalysis

Urine will be tested by dipstick at the clinical unit. If there are any abnormalities considered
clinically significant in blood, leucocytes or protein, the urine will be sentdional laboratory
urinalysis per the clinical ungtandard procedure.

Glucose (GLUC)

Bilirubin (BILI)

Ketone (KETONES)
Specific gravity (SPGRAV)
Blood

pH

Protein (PROT)
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Urobilinogen (UROBIL)

Nitrite

Leukocytes (WBC)

Formal laboratory urinalysigf required)

Urine drug screens and alcohol breath tests

If the results of the urine drug screens or alcohol breath tests are positive, sulbjetds be
enrolled in the clinical study

All subjects will be questioneabout concomitant medications and use of recreational drugs. The
urine drug screen may be repeated if the potential subject denies usage of any of these agents and
the test result is believed to be a false positive.

Subijects testing positive for paracetamol at screening and/or inoculation day may still be eligible
for study participation, at thkvestigators discretion. Subjects requiring paracetamol on a daily

basis would not be eligible to enrol in the study, s udse of any ovethe-counter medication

during the study is restricted and potential subjects should not discontinue their usual medications
in order to participate in the study.

Urine drug screens:

Amphetamines Opiates

Methamphetamines Phencyclidine

Barbiturates Tetrahydrocannabinol (cannabis)
Benzodiazepines Tricyclic antidepressants
Cocaine Acetaminophen (paracetamol)
Methadone

Alcohol breath test

Serology

HIV 1/2 (ant-HIV1 and antiHIV2 Ab)

Hepatitis B (HBs Ag, atHBc (IgG + IgM if IgG is positive)

Hepatitis C (antHCV)

Hepatitis A (antHAV) (IgM) - performedfrom stored sample for testing, #tvestigator’s discretion
Hepatitis E (antHEV) (IgM) - performedfrom stored sample for testing, &tivestigators discretion
EpsteinBarr virus- performedfrom stored sample for testing, &vestigators discretion
Cytomegalovirus performed from stored sample for testing, &tvestigator’s discretion

Safety serum storage

Blood for serum storage as safety retention samailebe collected at times outlined in Section
7.3.
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7.2.2 OTHER ASSAYS OR PROEDURES

The estimated blood volume required for these tests is lis@dpendix2.

PK/PD AllowedTime Windows

Time point | Tolerance window
Pharmacokinetic/pharmacodynamic
In confinement
Predose -60minto0h
0-4 hours inclusive after IMP + 2 min
4-12 hours inclusive after IMP +5 min
16-72 hours inclusive after IMP + 30 min
Out patient
72-120 hours inclusive + 120 min
168EOS + 48 hours

Malaria monitoring

Blood will be collected to monitor parasitaemia usirf@CdR targeting the 18S rRNA gene.
Additional blood (up to approximately 2.5 mL per thpeint) may be collected for parasite
lifecycle stage gRIPCR at thdnvestigatots discretion. This is to evaluate for the presence of
sexual parasite stages (gametocytes) and other parasite lifecycle stages in the blood. This blood
may also be used for research into various aspects of parasite biology e.g. gametocytes, parasite
lifecycle stages,acrudescence, commitment etc. The RIR may target genes including but

not limited to: the female gametocydpecific transcripipfs25 the male gametocyspecific
transcrippfMGET, and the ringstageranscripipfSBR1 as appropriate. The samples rbaytaken

attime pointsindicated by malaria 18S qPC®&, at thelnvestigatots discretion.

Microscopic examination for evidence of parasitaemia or gametocytaemia may be conducted at
theInvestigators discretion.

Malaria monitoring will continue until aninimum of onenegative 18 qPCR is detected post
rescue therapy

PK blood collection and processing

Blood sampling for PK analysis will be performed at scheduled time pfvorts immediately
before dosing with ©OZ43%nd PQP until 816 hours postdose (allowed timewindows as
described aboye

Blood samples will be collected either by direehepuncturer via an indwelling cannula inserted
in a forearm vein. Details of the volume of blood collected are listed in Appendix 2.
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A descriptionof the required lalprocedures will be described in the Laboratory Manual.

The actual sample collection date and time will be entered in the PK blood collection section of
the eCRF. Any sampling problems will be documented in the eCRFs.

Pharmacokinetiandytical methods

Plasma concentrations of 0Z439 and R@Pbe quantified by LC MS/MS in the selected reaction
monitoring mode using heated electrosprayzation in positive ion mode.

0z439: Plasma samplewvill be precipitated with five volume equivalents of a mixture of
acetonitrile/methanol (4/1, v/v) containing the internal standard. After centrifugation, the samples
will be diluted with a mixture of water/acetonitrile (1/1, v/v). An aliquot of 2 uL of the samujbl

be injected onto thEligh-performance liquid chromatograpbystem(HPLC).

PQP Plasma samplewill be precipitated with ten volume equivalents of acetonitrile containing
the internal standard. After centrifugation and dilution with one equivafemater, an aliquot of
25.0 uL of the supernatanill be injected onto the HPLC system.

Optional exploratory components

Blood sampling formmune cell characterisation and complement regulatory prateilysis will

be performed at scheduled time poiris detailed in Section 7.3. The thpeints for the
exploratory componentsrescheduled to coincide with blood collection thpeints of the main
study. If timepoints of the main study change the exploratory study-gioiets will change to
match to ense subject comfort and convenience.

Blood samples will be collected either by direct venepuncture or via an indwelling cannula inserted
in a forearm vein. Details of the volume of blood collected are listed in Appendix 2.

Optional exploratory componerdnalytical methods

Specific cell subsets will be sorted from blood colleaadays O(prior to malaria inoculation)

4, 8(prior to0Z439 and PQP administratipd5and aEOS The host immune response generated

by these sorted cells will be investigatat the DNA, RNA and protein levels with an integrative
high dimensional mukomics strategy. DNA, RNAs, including mRNA, microRNA and lemgn

coding RNA (IncRNA), and proteins will be extracted from the same sample and samples will be
assayed in a higtimensional biology approach. mRNA, miRNAs, and IncRNA will be profiled
using NanoString, RNAseq, and/or whole transcriptome analysis. Comprehensive panels of
molecules involved in T cell activation, function, and exhaustion will be evaluated using multi
parametric flow cytometry. Proteogenomics will also be investigated, whereby data from high
resolution masspectrometers (e.g. QTRAP) will generate fingerprints for peptides which are
mapped against NGS transcriptomic and genomic data
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Expression of compleemt regulatory proteins (CD35, CD55, and CD59) and phosphatidylserine
on RBC will be assessed by flow cytometnydwill be quantified by commercial ELIS&om
bloodsamples collectedn Day O(prior to malaria inoculation), Day §rior to 0Z439 and PQP
administratior), Days 10, 12, 13, 15, 18 and at EOS.

|7.2.3 SPECIMEN PREPARATIONHANDLING, AND STORAGE

Q-Pharm’s standard work instructions will apply to the allowed time windows for study procedures
and sample collection. If the observation time and blood sampling time coincide, for precision of
timing, blood collection will take precedence over other pdoces scheduled at the same time.

Blood will be collected into tubesontaining the appropriate acagulant. Samples will be
processed according to the laboratory requirements.

Biological samples will be retained for the time required for assessmertdlysis, and may then
be discarded. Safety serum samples will be stored indefinitely with the permission of the subjects
for any retrospective safety assessments.

|7.2.4 SPECIMEN SHIPMENT

Samples collected will be shipped to nominated local or intemeltlaboratories for assessment
(Section 1) The site staff will be responsible for shipment of samples to analytical laboratories for
testing. Samples must be packed securely together with completed shipment forms in shipping
containers together with ficient dryice as per Shipper procedures.

7.3 STUDY SCHEDULE

7.3.1 SCREENING

A screening visit will be scheduledter an initial phone interview conducted by clinical unit staff
has occurred to review background information. For the screening visit, potential subjects will be
asked to come to the clinical unit after an overnight fast of >8 hours. During this initial Screening

visit, anlnvestigatomwill discuss the details of the study witie potential subjecand the potential
subjectwill read the Participant Information Sheet and be encouraged to ask questions.

Subjects will be fully informed of the nature of the study at this time, and advised of the
requirement to repeat some screening tests during theXdayDay-1 safety visit (if required)
and/or on inoculation day to determine their continuing eligybiBubjects must confirm that they

will not be living alone froninoculation dayuntil the end of the Riamtreatment.

Individuals willing to be considered for inclusion may sign the Consent Form during the screening
visit, or return to the clinical unafter further consideration. The subject will be given a copy of
the Participant Information Sheet and signed Consent Form for their records. The signed and dated
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originals will be held on file by the clinical unParticipation consent must be obtairfexn all
subjects prior to screening tests.

The consenting process will take place with one of tH&h@m medical staff dnvestigatos and
will include the following

1. Provide the Partipation Information Sheet andeformed Consent Form and give the
subject sufficient time to review the contents.

2. Explain the study via the Participation Information Sheet and gain informed consent from
the subjectif they are willing to consent.

3. Ensure the subjeaeind member of staff taking consent haignedand da¢dthe Informed
Consent Form and received a signed copy.

Once the potential subject has provided written consent to participate, tegyescreening may
be initiated. The screening will be conducted within 4 weeks prior to the inoculation day and will
include:

A screening number will be assigned to each subject.

Elicit a complete medical history and use of medications.

Elicit a social history includingecreationatirug,alcohol and tobacco use.

Perform alcohol breath test.

Perform a drugs of abusersen.

Perform complete physical examination.

Ask subject to complete the Beck Depression Inventory.

Assess the cardiovascular disease risk as per exclusion criterion 4.

. Record vital signs.

10.Obtain a 12ead ECGin triplicate

11.Collect urine for urinalys.

12.Collect blood samples for haematology, biochemistry, RBC alloantibodies, G6PD testing,
and serology (viral hepatitis B and C and HIV).

13.Collect blood for coagulation profile

14.Perform serum B-hCG pregnancy test for all female subjects and follicle stinmgja
hormone testFSH)for postmenopausal females.

15. Verify subject meets inclusion/exclusion criteria.

©oNo A~ E

Subjects who complete all screening procedures and satisfy all entry criteria will be considered
eligible to participate in this study. To be eligibte study entry, laboratory values at screening
must not be outside the range of the normal values at a level deemed to be clinically significant
according to Sponsapproved criteriaFor eligibility parametersa repeat may be requested
exclude laboratory error. Recreening will not be allowed unless timeestigatorconsiders the

cause of the initial precreening failure to be of an acute and completely reversible nature.
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If screening laboratory results are abnormal, e.g. HIV testing, the subject will be referred for
appropriate counselling. If any clinically significant abnormalities are detected during screening,
the subject will be referred for followp tests to a gerarpractitioner or medical specialist as
appropriate.

|7.3.2 ELIGIBILITY CONFIRMATION VISIT
Day -3 to Day-1 safety visit

Subjects (includingpproximatelyd reserve subjectas mentioned in Section 3.4ill report to
theclinical unitbetween Day3 to Day-1 for the following baseline assessments, unless screening
laboratory assessments were conducted within this period, in which case repeat sampling will not
be required.

This visit will include:

1. Collect blood samples for haematolodyochemistry(including CRP biomarke} and
serum B-hCG pregnancy test for all female subjects
2. Collect urine for urinalysis.

The timing of these assessments is to ensure that results are available for revidwiastiyator
prior to inoculation onnoculation day Subjects with clinically significant laboratory findings at
this stage will not be eligible for inoculation.

Malaria inoculation day (Day 0)

Each subject (andpproximately reservesubjects) will report to thelinical uniton the morning

of Day 0. Thelnvestigatorwill review the subjects’ screening and eligibility confirmation visit
results prior to their enrolment into the stualyd subsequent inoculatiofhe Investigatorwill
emphasis¢he requirement to retuto the dinical unitfor malaria drug treatmeafter the malaria
inoculation ancconfirmthat they will not be living alone from Day 0 until the end of the study by
checking housemates contact details recorded at screening visit.

On admission to thelinical uni, subjects will be required to undertake further procedures to
determine whether they remain eligible to be enrolled. A reserve subject may be asked to replace
a subject who does not continue to meet eligibility. These reserves will be compensated for the
study visit even if not inoculated, as described in the Participant Information and Consent Form.

The procedures that will be undertaken prior to inoculatioay Oinclude:

1. Verify that all applicable eligibility criteria have been met.

2. Elicit information regardig any new medical conditiondinessesand medication use
since screening.

3. Perform alcohol breath teahd urine drug screen

4. Perform urine B-hCG pregnancy test f{aWOCBPsubjects
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5. Conductabbreviateghysical examinatian
6. Record vital signs.
7. Obtain 12lead ECGn triplicate
8. Cannulate subjects with an indwelling intravenous cannula for the malaria inoculum, and

9.

record which arm is utilised.
Collect blood samples for malaria g°PCR and safety serum storage.

10. Collect optional blood samples for immune cell characterisation and complement

regulatory proteins (if consented separately).

11. Perform Malaria Clinical Score.

Administration of the malaria inoculum:

1.

w

Administer the malaria inoculum of 800 viableP. falciparum 3D7 infected human
RBCsintravenously in the morning (approximately 9:00 AM).

Observe for a minimum of 60 minutes after inoculation to evaluate for immediate adverse
reactions.

Educate subjects on signs and symptoms of malaria (App&ndix

Emphasise to subjects the importance of returning on the nominated day (approximately
Day 8), or as advised by the clinical unit staff, #diP antimalarial treatment.

Provide subjects with diary cards and thermometers to record any temperature readings
during the study in the event of symptoms of fever. Subjects will also record symptoms
and concomitant medications on the diary cards during the study.

RecordAEs and concomitant medications.

Record vital signs prior to leaving the clinical unit (approxieha 60 minutes after
inoculation).

Record malaria clinical score prior to leaving the clinical unit (malaria clinical score
baseline sample; see Section 7.1.1).

17.3.3 FOLLOW-UP

Malaria monitoring via phone (Days 13)

During this period, subjects are e&qbed to be asymptomatic. A daily phone call or text message
will be made to the subjects by clinical unit staff to monitor subjectiestig and to solicit any

AESs.

Daily visits to the clinical unit for malaria monitoring (Day 4 AM until gPCR positive for
malaria)

Follow-up from Day 4 until gPCR becomes positive will be undertaken through daily visits
(approximately 8:00 AM) to the clinical site.
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The following procedures will occur during these tg@si

1. Performsymptomdirected physical examinatiomhen signs or symptoms of malaria are
identified and it is clinically indicated (Append8}.

2. Elicit information regardig any new medical conditionglnessesand medication use

since screening

Record vital signs.

Collect blood sample for malaria 18S gPCR.

5. Collect optional blood samples for immune cell characterisation, Déf ebnsented
separately).

6. Record malaria clinical score.

7. RecordAEs and use of concomitant medications.

8. Check subjectiiaries.

W

Day when gPCR msitive until treatment day (Day 8)

Follow-up from the day that malaria 18S qPCR becomes positive until treatment day will be
undertaken through twice daily (AM & PM) visits to the clinical site separated by approximately
12 hous (i.e. 06:06- 11:00 and 18:00 23:00). The following procedures will occur during these
visits:

1. Performsymptomdirected physical examination

Elicit information regardig any new medical conditionslnessesand medication use
since screening

Record vital signs.

Collect blood sample for malaria 18S gPCR.

Record malaria clinical score.

RecordAEs and use of concomitant medications.

Check subject diaries.

no

No s

In-patient observation andIMP antimalarial treatment phase (Day8-Day 11) Subjects wil
be admitted to the clinical unit f@i2 hoursonthe morningof Day8 (or earlier if a subject has a
malaria clinical score >@®r at Investigat@ discretiop for 0Z439 and PQP treatment and
monitoring of clinical symptoms of malaria.

Admission
The following procedures will occur at admisstortheclinical unit:

1. Performabbreviateghysical examinatian
2. Perform alcohol breath teshd drug screen
3. Elicit information regarding any new mediaanditions or illnesses.
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Record vital signs.

Obtainl2-lead ECGn triplicate

Collect urine for urinalysis.

Perform urine B-hCG pregnancy test flWOCBPsubjects

Cannulate subjects with an indwelling intravenous cannula.

Collect blood samples féraematology, biochemist(including CRPbiomarke}, malaria
18S gPCR (parasite clearance baseline sample), and PK analysis (measur@#dd3Qof
and PQRevels; PK baseline sample).

NOTE: As these test results may not be available before the drug admtionms the results of
this time point will be used for future interpretation of study results.
10.Collect optional blood samplefor immune cell characterisation and complement

regulatory proteingif consented separately)

11.Record malaria clinical score.
12.Record AEs and use of concomitant medications.

Treatment and observation

The following procedures will occur during treatment and observation:

1.

9.

Administer the appropriate doses of 0Z439 and PQP to fasdao(irs)subjectsunder
direct observatiomasdescribed in (Section 6.1.5)

. Follow up subjects as-patients for 72 hours taonitor safety and tolerabilityf the treatment

and adequate clinical response.

Performsymptomdirected physical examinatiomhen signs or symptoms of malaria are
identifiedand it is clinically indicated.

Obtainl2-lead ECG intriplicateat 4, 6, 8, 1224and72 (D4)hours post0Z439 and PQP
administration

Record vital signs 3 times a day whilst confined.

Record malaria clinical score 3 times a day whilst confined.

Collect blood samples for malaria 18S gPCR following treatmeit4t8, 12, 16, 20, 24,
30, 36,42,48, 60, and 72 hours pedZ439 and PQP administratias per allowed time
windows

Collect blood samples for PK analysis@¥439andPQPat0.5, 1,23, 4, 5, 6, 8, 12, 16,
24, 48, and 72 hours pe®Z439 and PQRdministration as per allowed time windows
Collect optional blood samplesfor complement regulatory proteinéf consented
separatelyat approximately 48ourspostOZ439 and PQP treatment.

10.RecordAEs and use of concomitant medications.

Prior to exit from the clinical unit
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Subjects will be allowed to leave the clinical unit 72 hquostOZ439 and PQRreatment at the
Investigatots discretion.
The following procedres will occur prior to discharge from the clinical unit:

1. Performsymptomdirected physical examinatiat Investigators discretion

2. Record vital signs.

3. Collect blood samples for haematology, biochemigingluding CRP biomarke}, PK
analysisandmalaria 18S qPCR-72hourspostOZ439 and PQIosing.

4. Obtain 12lead ECG in triplicate

5. RecordAEs and use of concomitant medications.

Out-patient monitoring post-0Z439 and PQPtreatment (Day 12 up to Day42+2)

Follow-up at either AM (approximately 08:00) or AM and PM (if necessary, approximately 12
hours apart) will be undertaken on an-patient basis through visits pesinfinement for clinical
evaluation and blood sampling.

The following procedures will takplace during these visits:

1. Elicit information regarding any new medical conditions or illnesses.

2. Collect a blood sample for malaria 18S gPi@Rhe morning andn the eveningon days
12 and 13 and thethree times weeklgr atinvestigatos discretiorbased orparasitaemia
until Day42+2.

3. Collect blood samples for parasite lifecycle stage-#R at thénvestigatots discretion
(Section 7.2.2).

4. Collect blood samples for PK analysis of 0Z439 and PQP #2,9858:48, 24(0t48,
33648, 504t48, 672+48 and84(+48 hoursafterOZ439 and PQP administration.

5. Collect blood samples for haematology and biochem(gtgjuding CRPbiomarkej and
urine for urinalysisat 336t48, 504t48 and 672t48 hours postOZ439 and PQP
administratioror at thelnvestigators discretion.

6. Collect optional blood samples for complement regulatory prot¢ihnsconsented
separatelypt 96+2, 120+48, 168t48, 240t48 hourspostOZ439 and PQP

7. Collect optional blood samples fanmune cell characterisatidif consented separately)
at 168t48 hourgpost0zZ439 and BP.

8. Performsymptomdirected physical examinatiomhen signs or symptoms of malaria are
identified and it is clinically indicated.

9. Record vital signs.

10.Record malaria clinical score if vital signs are abnormal or dnthestigatois discretion.

11.RecordAEs and use of concomitant medications.

12.Check subject diaries.

Rescue treatment withRiamet®
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All subjects will receive a standard course of therapy Riimet® (artemethdumefantrine)on
trial Day42+2 or earlier in the event of failure of cleararmeecrudescence of parasitaeroraat
Investigators discretion based on subject safety.

- Failure of clearancelefined adailure to clear parasitaemia by at leastfdld at 72 hours
postIMP administration

- Recrudescence: defined a$ 000 blood stage parasites/mL and a 2-fold parasitaemia
increase within 48 hours, or-pecurrence of malaria symptoms with a mialalinical
score >6)

Subjects may take the doses at the clinical aniit home, as determined by tlmwestigator
Subjects will receive a phone call or text message from clinical unit staff to check on symptoms
and ensure compliance and completion of treatment following the doses taken dtiaawen™

may also be administered at the time of Ri&htetatment (Se®on 6.1.5).

The following procedures will be performed priolR@mef treatment

1. Elicit information regarding any new medical conditions or illnesses.

2. Perform symptondirected physical examination.

3. Record vital signs.

4. Collect blood samples for haematgl/, biochemistryincluding CRPbiomarkey.

5. Collect blood samples fomalaria 18S gPCR, and parasite lifecycle stgBd-PCR (if
required).

6. Collect blood samples for PK analysis of 0Z439 and RiQRiamet®treatment occuren
trial Day42+2.

7. Record malaria clinical score if vital signs are abnormal or adntrestigatots discretion.
8. RecordAEs and use of concomitant medications.

9. Obtain 12lead ECGn triplicate.

10. Check subject diaries.

Follow-up post rescue treatmenif Riamet® is administeredprior to Day 42+2

For all subjects a followap visit will occur 3days(+2-days)after initiation of Riamet treatment
The following procedures will be performadithis visit.

Perform symptondirected physical examination.

Record vitalsigns.

Collect blood samples for haematology, biochemigtrgluding CRPbiomarkey.

Collect blood formalaria 183JPCR (if the result is positive the subject will be followed up
until a minimum of one negative gPCR is detected).

Hwn e

7.3.4 END OF STUDYVISIT (EOS)

63



0Z439 and PQP Protocol Version4.0
QP17C19 27 August2018

The following procedures will be performeat the EOS visitafter completion ofRiamef
treatmen{Day 45+2):

Elicit information regarding any new medical conditions or illnesses.

Performfull physical examination.

Record vital signs.

Collect blood samples for haematology, biochemi@trgiuding CRPbiomarkey,

Collect blood formalaria 18gPCR(if the result is positive the subject will be followed up

until a minimum ofonenegative gPCHs detected).

Collect blood fomparasite lifecycle staggRT-PCR (if required).

Collect urine for urinalysis

Record malaria clinical scare

Collect blood samples for RBC alloantibodissrologyand safety serum storage (2 serum

samples).

10. Collectoptional blood samplg®r immune cell characterisati@nd complement regulatory
proteins(if consented separately).

11. PerformserumB-hCG pregnancy test flWOCBPsubjects

12.RecordAEs and use afoncomitant medications.

13.Obtain 12lead ECGn triplicate.

a s ownhpRE
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See Section 8.3 for followp procedures for ongoing AES/SAES.

7.3.5 EARLY TERMINATION VISIT

If withdrawal occurs at any stage of the study, the subject will be askedmplete an EOS
evaluation.In addition, subjects are informed d the essential requirement to complete the
antimalarial drug treatment for their safety, via the Participant Information Sheet.

Participation in an early termination evaluation by eadbjes is voluntary. Procedures during
the early termination visit are the same as for the £2a2/EOS visit (Section 7.3.4).

7.3.6 UNSCHEDULED VISIT

Unscheduled visits for malaria 18S gPCR or safety monitoring may be required at the
Investigatots discretion based on parasitaemia, clinical symptoms or laboratory results. Subjects
will be contacted by phone to arrange these visits. Where possible, visits will be arranged at a time
that is both convenient for the subject and meets any clinical urgencyteamided by the
Investigator Unscheduled visits will be documented in the source documents and eCRF.

7.3.7 SCHEDULE OF EVENTS ABLE
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The Schedule of Events Table summarises the procedures to be conducted as per this protocol
during screening, confinemennd postconfinement. Section 7.1 and 7.2 provide detailed
information on the procedures.

An experienced nurse will be in attendance at the clinicalwim#n subjects are esite and the
Investigatowill be available within approximately 30 minutes call back if required.

In the schedule of events, evaluation may be in the morning, between 6:00 AM to 11:00 AM, and
in the afternoon, between 6:00 PM to 11:00 PM, therefore separated by approximéealysl 2

Some safety and laboratory evaluation days may vary £2 days based on qPCR counts and clinical
unit visits at thénvestigators discretion.
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Procedure Screening Eligibility Malaria Post Malaria 0Z439 and PQP | Out-patient Rescue EOS visit
D-28 to D1 visit? inoculation inoculation | monitoring® | treatment and monitoring treatment D45+2
D-3to D1 day phone D4 to D7 clinical unit D12 to D42+2 | with Riamet®
DO contact confinement D42+2
D1 to D3 D8 to D11 or earlier if
required
Informed consent & BDI X
Medical history eligibility & X X
prior medications
Drug & alcohol screen X X X
Full physical examination X X
Abbreviated physical examinatig X X'
Symp.tom.dlrected physical X X X X
examinatiof
Vital sign assessment X X X X X X X
ECG X X X X X
Urinalysis X X XK X X
Haematology & biochemistry X X X X X X
Coagulation profilé X
G6PD testing X
RBC alloantibody X X
Serology X X
SerumB-hCG pregnancy test Xd X X
Urine B-hCG pregnancy test X X
Safety serum storage X X
AEs & concomitant medications X X X X X X X
Malaria clinical score X X X X! X X
Malarlfa 18S gPCR blood X X X xm X X
sampling
Parasite lifecycle stage qRACR X X X
blood sampling
0Z439 and PQP concentration
. X X Xs
blood sampling
Phone call or text message X"
Malaria inoculum X9
02439 and PQRreatment X
Riamef treatmerit X
Primacin™ treatment' X
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Immune cell characterisation X0 XP Xd X X
(optional)
Complement regulatory proteing X0 Xd X X
(optional)

PQP: piperaquine phosphate©S: End of StudyBDI: Beck Depression InventoryfeCG: electrocardiogramG6PD: glucoseé-
phosphate dehydrogenase, RBC: red blood cell, PK: pharmacokinetic, PD: pharmacodynamic, qPCR: quantitative polymerase chain
reaction, qRTPCR: reverse transcription gPCR

& An additional safety visit will occur between Day and Day-1 to collect samples for haematology, biochemistry and urinalysis,
unless screening laboratory assessments were conducted within this period.

b Daily visits until gJPCR positive, and then twice daily visits u@#439 and PQP treatment.

¢ Symptomdirectedphysical examinatio® will be performedonly if clinically indicated at the discretion of tHevestigator(see
Appendix3 for a list of symptoms and signs of maldria

d performfollicle stimulating hormone test (pestenopausal females) at screening.

®To be performed at screening visit

"May be performed at tHavestigators discretion, most probably pre and post administration of rescue medidatimeasur¢he level

of gametocytaemia.

9 Cannulate subjects with an indwelling intravenous cannulghimalaria inoculum, and record which arm is utilisédnnulate
subjects with an indwelling intravenous cannula for the malaria inoculum, and record which arm is utilised. Administiridne ma
inoculum of ~2 800 viable P. falciparum 3D7 infected human RBCs intravenously in the morning (approximately 9:00 AM). Observe
for a minimum of 60 minutes after inoculation to evaluate for immediate adverse reactions. Educate subjects on signe@sdo$ymp
malaria (Appendix 3). Emphasise to subjects the impoeaf returning on the nominated day (approximately Day 8), or as advised by
the clinical unit staff, for IMP antimalarial treatment. Provide subjects with diary cards and thermometers to recorgermayurem
readings during the study in the event ahgyoms of fever. Subjects will also record symptoms and concomitant medications on the
diary cards during the study

hRiamef treatment will occur on Da§2+2, or earlierif there is failure of clearanaifined adailure to clear parasitaemia by at least
10-fold at 72 hours podtMP administratioror recrudescence of parasitaerfdafined as=5 000 blood stage parasites/mL and a 2-fold
increase within 48 hours, or a malaria clinical score o6t thelnvestigatots discretion.

' Primacin™ treatment if required (Section 6.1.5)

IECG to be performeinh triplicateat4, 6, 8, 12, 24 and 72 hoyrsstOZ439 and PQP dosingnd prior to Riamet treatmeat at the
Investigatots discretion
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K At the time of @mission to clinical unit only.

'Only if vital signs are abnormal, or at thvestigators discretion.

M 18s malariao beperformed Day 12am& pm), Day 13(amé& pm) then 3x per week until EO& Investigators discretion

"Phone call for 3 days to ensure adherend®iamef treatment

°Blood collection preénoculation

PBlood collection Day 4 visit

9Blood collectionpre0Z439 and PQP dosing

" Abbreviated physical examinatigune OZ439 and PQP dosing

$Blood collection for 0Z439 and PQP PK at Day22If Riamef treatmenbccurs prior to Day 422 the PK collection will continue
as per scheduled tirmoints
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7.4 JUSTIFICATION FOR SESITIVE PROCEDURES

Not applicable.

7.5 CONCOMITANT MEDICATIONS, TREATMENTS, ANDPROCEDURES

Concomitant medications, treatments and procedures are those occurring from malaria inoculation
until the end of the study (last visit). Those occurring prior to inoculation are classified as prior
medications, treatments and procedures. Medications takbim 28 days before the malaria
inoculation will be recorded as prior medication. Prior and concomitant medications, treatments
and procedures permitted in this study are outlined in the inclusion/exclusion criteria (Section 5.1
and 5.2).

On inoculationday, subjects will be questioned in relation to relevant aspects of compliance with
the study protocol, including drug intake since their screening visit. Details of all other drugs taken
(prescription and ovethe-counter, systemic and topical adminisiva) will be recorded at this

time and appropriate action taken. Theestigatomay permit the use of ibuprofen up to 1.2 g/day

or paracetamol up to 4 g/day, for treatment of headache or other pain if retjuidfenis the
preferred treatment foreadache or pain. To minimise the risk of liver enzyme elevation
paracetamol is to be avoided if possible, however paracetamol may be required by some subjects
and as such is not a prohibited substan®ey medication taken from inoculation day to the end

of the study (last visit), for treatment of a medical conditiomrABris to be recorded in the
concomitant medication pages in the eCRF. The exact dose and timing of each dose should be
recorded.

7.5.1 PRECAUTIONARY MEDICATIONS, TREATMENTS, AND PROCEDURES

Not applicable.

7.6 PROHIBITED MEDICATIONS, TREATMENTS, ANDPROCEDURES

Subjects will be informed and reminded of the following restrictions during recruitment, the
informed consent process, and during screening and other assessments:

e Subjects should not consume grapefruit or Seville oranges from inoculation day until the end
of thestudy

e Subjects should not consume quinine containing foods/beverages such as tonic water, lemon
bitter, from inoculation day until the emd the Riamet treatment.

e Subjects should not eat any poppy seeds in the 24 hours before the followifmpititse
screening, inoculation day, and day of admission for 0Z439 and PQP treatment.
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e Subjects should not eat or drink any food or beverages that contain alcohol (e.g. beer, wine,
and mixed drinks) during confinement at the clinical unit and also 24 hours prior to each
alcohol breath test. Subjects should not drink more than 2 standakd ganday from 24
hours before inoculation until the end of the Ridietatment.

e Subjects should not consume beverages that contain xanthine bases (e.g. Red Bull, coffee)
during confinement at the clinical unit. Subjects should not consume more thamgiO0
caffeine per day, equivalent to more than 4 cups of coffee, from inoculation until the end of
the Riamét treatment.

e Subjects should not use tobacco during confinement at the clinical unit. Subjects should not
smoke more than 5 cigarettes or equivaleet day from inoculation until the end of the
Riamef treatment.

7.7 PROPHYLACTIC MEDICATIONS, TREATMENTS, AND PROCEDURES

Not applicable.

7.8 RESCUE MEDICATIONS,TREATMENTS, AND PROEDURES

The rescue medications used in this study are RfamdtPrimacin™ (if required). See details in
Section 6If a subject vomits or cannot tolerate oral drugs, then artesunate will be administered
intravenously as described in Section 6.1.5.

7.9 SUBJECT ACCESS TO SODY AGENT AT STUDY CLOSURE

Not applicable.

8 ASSESSMENT OF SAFETY

8.1 SPECIFICATION OF SAETY PARAMETERS

Safety of a single combined dose of 0Z439 and PQP will be evaluated by the incidence, severity
and relationship of observed and selorted AE’s, AESI'sand SAE’s. Other safety parameters
monitored during this study include physical examination, vital signs, clinical biochemistry,
haematology, urinalysisriplicate ECG, serology, RBC alloantibody testing, and malaria clinical
score. See Sections 7.1 and 7.2 for details of these procedures. All safety parameters will be
recorded in the eCRISafety monitoring will be specified in a safety management plan.

|8.1.1 DEFINITION OF AES (AE)

An AE isdefined as any untoward medical occurremee, anyunfavourableand unintended sign
(includingan abnormal laboratory findinggymptom or disease that occurs subjectduring the
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course of the studgnd which does not nesasily have a causal relationship with this treatment
(i.e., whetheor not considered drugelated)

A treatmertemergentAE (TEAE) is an event that emerges following treatment with the
investigational medicinal products (IMR3Z439 and PQR having been absent pieatment, or
worsens relative to the pteeatment state.

AEs include but are not limited to

e A new symptom, sign or medical condition.

e A disease or medical condition detected or diagnosed during the course of the study even
though it may have been present prior to the start of the study.

e An exacerbation of a prexisting medical condition or disease.

e An increase in frequency or intensity of a 4erdsting episodic disease or medical
condition.

e Continuous persistent diseasespmptoms present at study start that worsen following the
start of the study.

e An abnormal assessment (e.g. change on physical examination, ECG findings) if it
represents a clinically significant finding that was not present at study start or worsened
during the course of the study.

e An abnormal laboratory test result if it represents a clinically significant finding,
symptomatic or not, which was not present at study start or worsened during the course of
the study or led to dose reduction, interruptionpermanent discontinuation of study
treatment.

Borderline abnormal laboratory findings and other objective assessments should NOT be routinely
captured and reported as AEs, as they will be collected and analysed separately. However,
abnormal laboratory fitings or other objective measurements that meet the following criteria
should be captured and reported in the AE section of the eCRF:

e the result meets the criteria for reporting as an SAE

e the test result is associated with accompanying symptoms, and/or

e itrequires additional diagnostic testing or medical/surgical intervention, and/or

e itleads to a change in trial dosing, or discontinuation from the trial, significant additional
concomitant drug treatment, or other therapy, and/or

e it is considered by thinvestigatoror Sponsor to be clinically significant or represent a
clinically significant change from baseline.

Merely repeating an abnormal test, in the absence of any of the above conditions, does not
constitute an AE. Any abnormal test result that iseined to be an error does not require
reporting as an AE.
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Surgical procedures themselves are not AESs; they are therapeutic measures for conditions which
may, or may not, be AEs.

Certain information, although not considered an AE, must be recorded, reported, and followed up
as indicated for an SAE (see Section 8.4.2 Serious AE Reporting). This includes:

e Pregnancy exposure to an IMP. If a pregnancy is confirmed, use of the IMP must be
discontinued immediately. Information about pregnancy exposure includes the entire course
of pregnancy and delivery, and perinatal and neonatal outcomes, even if there are no
abnormal findings. Both maternal and paternal exposures are considered other reportable
information. For exposure involving the female partner of a male subject, the necessary
information must be collected from the subject, while respecting the confidentiality of the
partner.

e Lactation exposure to an IMP with or without an AE.
e Overdose of an IMP as specified in this protocol with or without an AE.

e Inadvertent or accidental exposure to an IMP with or without an AE

8.1.2 DEFINITION OF SERIOW AES (SAE)

A seriousAE (SAE) is defined as an AE whidhlfils at least one of the following criteria:

Results in death.
Is life-threatening

o The term "lifethreatening” in the definition of "serious" refers to an event in which
the subject was at immediate risk of death at the time of the event; it doefenot r
to an event which hypothetically might have caused death if it was more severe.

Requires inpatient hospitalisation or prolongs existing hospitalisation, unless this is for:

o Elective or preplanned treatment or standard monitoring for a-existing
condition that is unrelated to the study and has not worsened since the start of the
study.

o Cosmetic surgery, or for social reasons, or respite care in the absence of any
deterioration in the subject’s general condition.

Results in persistent or significadisability/incapacity.
Is a congenital abnormality or birth defect.

Is considered medically important

o Medical and scientific judgement should be exercised in deciding whether other
AEs are to be considered serious, such as important medical events tinat inay
immediately lifethreatening but may jeopardise the subject or may require
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intervention to prevent one of the other outcomes listed in the definition above.
Examples of such events are: intensive treatment in an emergency room or at home
for allergc bronchospasm; blood dyscrasias; convulsions that do not result in
hospitalisation; development of drug dependency or drug abuse.

Constitutes a possible Hy’s Law case

o Hy’s Law case is defined as a subject with any value of alanineor aspartate

aminotrangerasegreater than ZULN together with an increase in total bilirubin
to a value greater than 2 xULN and not associated to an alkaline phosphatase value
greater than 2 xULN (FDA Guidance on Drug Induced Liver Injury: Premarketing
Clinical Evaluationf2009]).

A Suspected Unexpected Serious Adverse Reaction (SUSAR)any SAE where a causal
relationship with thenalariainoculum(3D7) or the IMPs ©0Z439and PQPRis at least a reasonable
possibility,andthe event is not listed in thB(s) and/or Summarof Product Characteristics.

|8.1.3 DEFINITION OF AES OF SPECIAL INTERES (AESI)

An AESI (serious or nosserious) is one of scientific and medical concern specific to the sponsor’s

product or programme, for which ongoing monitoring and rapid communication by the
Investigatorto the sponsor could tapropriate Such an event might require tluer investigation

in order to characterise and understand it. Depending on the nature of the event, rapid
communication by the trial sponsor to other parties (e.g., regulators) might also be warranted
(CIOMS VI, ICH E2F, 2010Q)Any abnormalities listed bew should be reported as AESI:

Hepatic:

e anyALT or AST abovéxULN

e an elevation in bilirubin 2xULN

e any AST or ALT above 2xULN and (TBL > 1.5x ULN or INR > 1.4)

e any AST or ALT above 2xULN with the appearance of fatigue, nawsaafing, right upper
guadrant pain or tenderness, fever, rash and/or eosinophilia (eosinophil percent or count above
the ULN)

Cardiac:
e QTcB or QTcF at any time >480s®c,
e bundle branch block (except right bundle branch block that was present prior to IMP
administration)
e any arrhythmiagexcept:
e sinus bradycardia that is
- clinically asymptomatic, and
- not associated with any other relevant ECG abnormalities
e sinus tachycardia that is
— clinically asymptomatic, and
- associated with a body temperature >3€0and
- not associated with any other relevant ECG abnormalities
e respiratory sinus arrhythmia,
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e wandering atrial pacemaker,

e isolated, single premature atrial/ventricular complex (i.e. no bigeminy, trigeminy,
couplets, triplets or salvos) that does not occur n@e bnce in a particular ECG
tracing.

Haematological:

e HB drop >2.0 g/dL from baseline prior to inoculation
e Absoluteneutrophil count 800/pl.

e Platelet count £5,000 mm3

Dermatological:*

Clinical signs of possible cutaneous adverse reactions such as:
e dermatitis,

e rash,

erythematous rash,

macular rash,

papular rash,

maculopapular rash,

pruritic rash,

pustular rash,

e vesicular rash

* if one of these cutaneous reaction is observed and when feasible, pictures of the lesions should
be obtained

|8.2 CLASSIFICATION OF ANAE

|8.2.1 SEVERITY OF EVENT

In addition to determining whether an AE fulfils the criteria for a SAE or not, the severity of AEs
experienced by study subjects will be graded according to the Common Terminology Criteria for
AEs v4.03published 14 June 2010 (CTCAE v4.03). This guidance provides a common language
to describe levels of severity, to analyse and interpret data, to scale the aggregate AE score, and to
articulate the clinical significance of all AEs.

The severity of AEs wilbe graded as follows:

Grade 1: Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only;
intervention not indicated.

Grade 2: Moderate; minimal, local or rmvasive intervention indicated; limiting aggpropriate
instrumental actiwies of daily living.

Grade 3: Severe or medically significant but not immediatelythifeatening; hospitalisation or
prolongation of hospitalisation indicated; disabling; limiting selfe activities of daily living.
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Grade 4: Lifethreatening consequoees; urgent intervention indicated.
Grade 5: Death related to AE.

A mild, moderate, or severe AE may or may not be serious (see Section 8.1.2). These terms are
used to describe the intensity of a specific event. Medical judgment should be used ehya case
case basis.

Seriousness, rather than severity assessment, determines the regulatory reporting obligations.

For guidance for assigning severity of the malaria, the purgesigned malaria clinical score will
be used (Section 7.1.1).

|8.2.2 RELATIONSHIP TO STUDY AGENT

The Investigatorwill decide if AEs are related to any of the study agents or procedures. Where
possible, a distinction should be made between events considered related to the malaria challenge
agent the IMPs rescue treatment®y otherprotocolkmandated procedures. The assessment of
causality will be made using the following definitions:

Unrelated

This category is applicable to those AEs which are judged to be clearly and incontrovertibly due
to extraneous causes (disease, environment, etc.) and do not meet the criteria for the relationship
listed under unlikely, possible or probable.

Unlikely

In general, this category is applicable to an AE which meets the following criteria (must have the
first two):

1. It doesnot follow a reasonable temporal sequence from administration of any of the study
agents.

2. It may readily have been produckd the subject’s clinical state, environment or toxic
factors, or other modes of therapy administered to the subject.

3. It does not follow a known pattern of response to the study agents.

4. It does not reappear or worsen when any of the study agentsaatmir@stered.

Possible

This category applies to those AEs in which the connection with any of the study agents appears
unlikely but cannot be ruled out with certainty. An AE may be considered possible if or when
(must have the first two):
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1. It follows a reasonable temporal sequence from administration of any of the study
agents.
2. It may have been produced by the subject’s clinical state, environment or toxic factors,
or other modes of therapy administered to the subject.
3. It follows a known pattern of respse to any of the study agents.
Probable

This category applies to those AEs which are considered, with a high degree of certainty, to be
related to the study agents. An AE may be considered probable if (must have the first three):

1. It follows a reasondb temporal sequence from administration of any of the study
agents.

2. It cannot be reasonably explained by the known characteristics of the subject’s clinical
state, environment or toxic factors, or other modes of therapy administered to the
subject.

3. It disappears or decreases on cessation or reduction in dose.

»

It follows a known pattern of response to any of the study agents.
5. It reappears on radministration.

8.2.3 EXPECTEDNESS

An AE is regarded as amnexpected evernt its nature or severity is natonsistent with the
applicable reference safety informatidBg or approved manufacturer’s prescribing information

for marketed drugs). Events that add significant information on the specificity, severity or
frequency of previously described reactiong, @so regarded as unexpected.

Expected AEs from the malaria infectiare listed in Appendix @nd theB for the 3D7inoculum
[35]. Expected AEs from the antimalarial drugs used are listed @Z4891B [38] andthe EMA
European Public Assessment Reptot PQP Riamef Consumer Medicine Information,
Primacin™ Consumer Medicine Information, andartesunate WB Public Assessment Report
2011(see Appeadix 1).
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8.3 TIME PERIOD AND FREQUENCY FOR EVENT ASSISSMENT AND
FOLLOW-UP

All AEs must be documented and followed up by ltheestigatountil:

» the event is resolved, or
« no further medically relevant information in relation to the event can be expected, and
« the Investigatorconsiders it justifiable to terminate the follayp.

Events that are unresolved at the time of the subject’s last follow-up visit should continue to be
followed up by thdnvestigatorfor as long as medically indicated. The Sponsor retains the right
to request additional information for any subject with ongoing AE(S)/SAE(s) at the end of the
study, if judged necessary.

All AEs should be treated appropesy. Thelnvestigatorwill decide upon the appropriate action
to be taken in response to an AE, which may include one or more of the following:

* No action taken (i.e. further observation only).

* Dosing with the IMP is withheld and the subject withdrawn from the study.

* Administration of a concomitant medication.

* Hospitalisation or prolongation of current hospitalisation (event to be reported as an SAE).

* Other.

In a case of occurrence of SAEs, regardless of whether or not it is judged to be clzajéarge
antimalarial drugrelated, the subject will receive appropriate care under clinical supervision until
all the symptoms of the SAEs have diminished or resolved and the subject’s condition improved.

For ongoing AEs, care will be provided for aripd of time as specified in the clinical site work
instruction protocols. However, if the nature of the ongoing AE is determined hysigator

as not being inoculusror antimalarial drugassociated, the subject will be advised to visit his/her
own general practitioner for further clinical care that he might require.

8.4 REPORTING PROCEDURES

|8.4.l AE REPORTING

It is thelnvestigatots responsibility to document and report all AEs occurring in the study whether
spontaneously reported by the subject, observed byinestigator (either directly or by
laboratory or other assessments), or elicited by general questioning. The pebedrgation for
collection of AEs extends from the time of inoculation up to the end of the study; these AEs must
be recordean specific AE pages of the eCREvents reported prior to this will be recorded as
medical history, unless the symptoms worsernguthe study.

The following information should be recorded for all AEs:

77



0Z439 and PQP Protocol Version4.0
QP17C19 27 August2018

e Description of the AE.

e Dates and times of onset and resolution of the event.

e Duration of the event in hours.

e The time of onset relative tmoculum, or the 0Z439 and PQP treatmeamd/or the
antimalarial rescue drugs

e Seriousness of the AE (SAE or not).

e Severity of the event.

e Action taken in response to the event (including treatment required).

e Outcome of the event.

e Relationship of the event to the study agents or procedures (causality assessment),
including inoculum IMPs, rescue medication, or any other treatment or procedure
conducted during the study.

e Changes in the severity of an AE will be documented to alksessment of the duration
of the event at each level of severity.

e AEs worsening in severity will be considered unresolved and those reducing in severity
will be considered resolving.

e AEs characterised as intermittent requilgcumentatiorof onset and dation at each
episode.

e Only one AE is reported if there is a variation in intensity (with highest intensity for final
CSR Tables): the description will also report the various severities over time,

e If the AE resolves and then reoccur at a later date:ttheEs are reported

e All malariaspecific AEs will be tabulated and results graded according to a purpose
designed malaria clinical score table (Section 7.1.1).
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8.4.2 SERIOUSAE REPORTING

The Investigatorwill take immediate appropriate action in response to SAEs to ensure subject
safety and in an attempt to identify the causes of the eventinVastigatorwill notify Prime
Vigilance, of any SAE within24 hoursof becoming aware of the event. The nogfion should

be in writing by email or fax, and documented on a standard SAE reporting form.

SeriousAE Reporting:

Prime Vigilance

Email: MMV @primevigilance.com
Fax: +44 800 471 5694

Medical Director

Stephan Chalon, MD, PhD

Medicines for Malaria/enture

Route de Prd3ois 20

1215 Geneva 15

Switzerland

Email: chalons@mmv.orBepresentative

Medical Monitor

Dr. med Michael Marx MD
Medical Director

ICON Clinical Research

Internal Tel: 7123 1568
ExternalTel : +49 6103 904 1568
Mobile : (+49) 172 677 7401

Email:STUDY-MA-DL-30370010Blinded@iconplc.com

The Investigatorwill complete a followup SAE report within 14 days of the SAE, unless no
further information is available in which case the foHapireport will be provideds soon as new
information becomes available. The follayp SAE report will be sent to tteame recigntsas

the initial report as described abo@ther supporting documents may be requested by these parties
and will be provided by thinvestigatoror adelegate as soon as possible.

Any SAE that meets the criteria of a SUSAR (Section 8.1.2) will be reported to the TGA by the
local sponsor CNS in accordance with the Sponsor’s reporting procedures.
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|8.4.3 UNANTICIPATED PROBLEM REPORTING

Not applicable.

‘8.4.4 AES OF SPECIAL INTERES (AESI)

All AESIs, including those that do not meet the definition of an SAE, must be notified to the
Pharmacovigilance provider (Prime vigilance) within 24 hours ofritaestigatobecoming

aware of the occurrence of the AEShe notification should be in writing by email or fax

(Prime vigilance contact details mentioned above in 8.4.2 section) and documented on a standard
AESI reporting form. Within 1 business day of receipt of any safety reports (initial or fafjow
repors), Prime vigilance will notify the medical monitor (with the Sponsor medical monitor in
copy), the sponsor and th®BT of the event and its followp and will include all available
information.

The notification of followup information will follow the sme procedure and timelines as the

initial report.

|8.4.5 REPORTING OF PREGNARY

Pregnancyn a female subject dn a male subject’s female partner during the study should be
reported and followed as described beneath. Pregnancy does not consititasasuch and the
pregnancyutcome will not be recorded in the eCRF unless it is considered toAfe. an

TheInvestigatormust notifyPrimeVigilance, in an expedited mannef any pregnancy occurring
from the date of informed consent signature @tiilays after administration 2439 and PQP

The same process as described for AEs and AESI as desoriection 8.4.2hould be followed.

In all cases, the pregnancy mum& followed until birth of the child, and the outcome of the
pregnancy and birth reported as above by complatiagappropriate sectioof the Pregnancy
Report Form used for the initial notification. The timelines of the outcome reporting vary as
follows:

e Normal outcomes should be reported within 45 days of birth/delivery
e Abnormal outcomes should be reported in an expedited manner as described in
Section8.4.2.

An additional SAE Report form must be completed if the subject or subject’s partner sustains a
serious even®A ParentChild/Foetus Report (PCFR) must be compléftetie child/foetussustain
an event.

8.5 STUDY HALTING RULES

See Section 5.5.
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8.6 SAFETY OVERSIGHT

Safety oversight will be undertaken by the Princilpalestigatorand theMedical Monitor who

will serve as an independent expert to advise on clinical safety specifically in the situation where
expert external advice is required regarding the need for administration of alternative/rescue
antimalarial treatment in the circumstance dicptimal response.

The PRT will be responsible for decisions related to the safety of subjects and the continuation
of the study. The role and composition of tieRT is outlined in the study specifiORT Charter.

The PRT will be composed of the Prin@pinvestigator Medical Monitor, and a physician with
expertise in clinical trials or infectious diseases. TBRS will review the clinical and laboratory
safety data as well as the recorded AEs and SAEs. DRl Snakes recommendations to the
Sponsor. Thse recommendations are approved by tB&RS Chair who signs a letter of
recommendation that is sent to the Princlpaéstigatorand the Sponsor.

A review by the ®RT of data from each cohort will be conducted prior to dosing the subsequent
cohort.Safetyandtolerability data up to Dag2+2, and PK/PDanalysis outcomes (based on PD
data up to Dayi2+2 and PK data up to Da35+2) from all subjects who receivetdeatment with
0z439 and PQRvill be required for the reviewA similar analysis will be done at the end of
cohort 2 combining cohatl and 2 data to decide the ds¢o be tested in cohort Zhis will be
decided by the funding sponsor and Bniecipal Investigatorfollowing review of the data by the
SDRT and scientific evaluation.

Additionally, the ®RT may meet to assess any events that trigger the stopping rules or as needed
to provide a recommendation and findings to QIMR Berghofer HREC and the Principal
Investigator in accordance with the approve®BT Charter.

Whether at a scheduled or unscheduled meeting, BiRTSwill consider safety signals to
determine whether or not they can recommend that the study continue.

The PRT will also review the safety and tolerabilitatd from the study after completion of the
last cohort.

9 CLINI CAL MONITORING

It will be the Sponsor’s responsibility to ensure that the study is monitored in accordance with the
requirements of GCP. The conduct of the study will be reviewed internathelgfinical unit (Q

Pharm) in accordance with their standard procedures and work instructions, and GCP guidelines.
The study will be monitored according to the S@Pthe monitoring CRO appointed this task by

the Sponsoand all protocol deviations wibhe reported to the Sponsor. Protocol deviations that
impactsubject safety or data integrityill also be reported to the QIMR Berghofer HREC.
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During the study, appointed study monito(@) behalf of the Sponsor) will visit the site to check
completenes of subject records, accuracy of eCRF entries, adherence to the protocol and to GCP,
progress of enrolment, and to ensure that study agents were stored, dispensed, and accounted for
according to specifications. Key study personnel are required to baldedib assist the study
monitor during these visits.

The Investigatorwill be required to give the monitor access to all relevant source documents to
confirm their consistency with the eCRF entries. The Spon#larequire full verification for the
presence of informed consent, adherence to the inclusion/exclusion criteria, documentation of
SAEs, and the recording of data that is used for all primary and safety variables. Additional checks
of the consistency ahe source data with the eCRFs will be performed according to the study
specific monitoring plan. No information in source documents about the identity of the subjects
will be disclosed.

10 STATISTICAL CONSIDER ATIONS

10.1 STATISTICAL ANALYSIS PLAN

The following sections describe the statistical analysis as it is foreseen when the study is being
planned. A detailed Statistical Analysis Plan (SAP) will be finalised and approved prior to database
lock and will provide details of all analyses to be perfed as well as the format of listings and
tables to be provided for completion of the Clinical Study Report (CSR). Any deviations from the
SAP will be described and justified in the final CSR.

For the safety primary endpoint, we hypothesise that inaoglatith ~2 800 viableP. falciparum
3D7 parasiténfected RBCs and treating with 0Z439 and PQP on trial Day 8 will be safe and will
result in no SAEsandwill not cause severe malaria symptoms.

This study is nopowered to compare IMP dodast rather to answer the primary objectives.
10.2 ANALYSIS DATASETS

The safety analysis dataset will include all subjects who receive the malaria inoculum. This
population will be used to analyse all safety data as well as demographic and baseline data.

The populatio(s) used for analysis of PK, P&nd PK/PD analysiwill be defined in the SAP.

10.3 DESCRIPTION OF STATSTICAL METHODS

10.31GENERAL APPROACH
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This is an adaptivelose finding study usinghe IBSM model to characterise th&®K/PD
relationshipbetween 0Z439 and PQP for the treatment of eBrlfalciparum blood stage
infection.

Continuous data will be summarised using descriptive statistics (mean and standard deviation, or
median and interquartile range). Categorical data will lesegted usinghe number ) and
percentage%) (using the number of subjects without missing data in the calculation).

|10.3.2ANALYSIS OF THE PRIMARY EFFICACY ENDPOINT(S)

A modelbased analysis is foreseancharacterise the PK/PD relationship between QZ439 and
PQP plasma concentrations and blood stage asexual parasitaemia. For assessing the contribution
of each compound and their interaction effect, data of this combination therapy study, will be
pooled with data from previous human challenge monotherapy studies for each compound, i.e.
QP12C01 (0Z439) and QP13CO05 (Piperaquine).

The final PK/PD model will descriltbe time courses of plasma concentrations and of the parasite
countsby anonlinear mixed effets NLME) modelling approachThe change in parasite count
will be modelled as the joint effects of parasite growth and drug concentration

The model will be developed in step wise manner. First, a joint PK model for 0Z439 and
piperaquine will be estabhgd potentially taking PK drudrug interaction into account. Second,

the PD model will be developed using individual PK parameters as regressors. The effect of each
compound on parasite clearance is described by a sigmaiganh&del or related modelsahtake

into account time delays of the drug action if appropriBi®.interactions between 0Z439 and

PQP will be described using the Geadd?D Interaction (GPDI) model®D interaction scenarios

to be tested with the GLDI model include a change in eagisdECso, Emax or EGsoand Enax

caused by the other drug.

Graphical displays will be given, where appropriate. Details of the modelling analysis will be
described in the modelling analysis plan (MAP).

|10.33ANALYSIS OF THE SECONDARY ENDPOINT(S)
Thesecondary endpoints are PD and PK parameters.

PK parameters

Estimation of 0Z439 and PQP PK parameters over 28 days aféeinaimistration of single doses
using norcompartmental methods:

The following pharmacokinetic parameters will be determum@dg norcompartmental methad
from plasma concentratietme data from all cohort&UCo.168n, AUCiast, AUCo-inf, Cmax, tmax ti/2,
tiag, Ci68n, CL/F, VZ/F and Aint. These data will be summarized descriptively by treatment and dose.
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For calculation of dscriptive statistics of blood concentrations, values below the LLOQ will be
set to zero.

Pharmacokinetic parameters will be determinsitigSTATA® (version14.0 or highey.
PD parameters

Parasite Reduction Ratio (PRR). The PRR of asexual parasites will be based on the decay of
parasitaemia after drug treatment determined by malaria 18S qRERRR for asexual parasites

will be estimated using the slope of the optimal fit of thelingar relationship of the parastaia
decay[45]. The optimal fit can be derived using summarised replicate parasitaemia data, which
have been cleaned by dealing with potential outliers, values below the limit of detection and non
detecable values (ND). The optimal fit of the ldgear parasitaemiay-time relationship is
determined by using left and right censoring to systematically remove the potential lag phase and
tail phase of the parasitaemia decay. The decay rate, estimatesl dlggh coefficient from the
log-linear decay regression of gPCR data, will be calculated for each subject. The overall cohort
dose specific PRR will be estimated with its 95% CI by calculating the weighted average slope
estimate and corresponding standamar (SE) using an inversariance method. Only subjects
who have optimal regression models with appropriate fit contribute toward thepeséc PRR.
Details are presented in the SAP.

Parasite clearance haHlife (t v2). The Pty will be derivedfrom theoptimal decay rate. Details
regarding the calculation will be in the SAP.

Percentage of subjects with recrudescence of parasitaemiBhe percentage of subjects with
recrudescencef parasitaemi#ollowing treatment with 0Z439 and PQRFhiswill be determined
by the number of subjects who experieneerudescence which definedas>5 000 blood stage
parasites/mL and a-ld parasitaemia increase within 48 hours, eoceurrence of malaria
symptoms with a malaria clinical score >8his will be determined by parasite lifecycle gRT
PCR.

10.34SAFETY ANALYSES
The overall number and percentage of subjects with at least one AE (and SAE) will be tabulated

over the entire study period. All AE data will be summarisgdooled treatment group and study
period, i.e. Day 0 to Day 8 (inoculum), Day 8 after dosing or earlier to Da® @22439 and

PQP) and Day2+2 after dosing (Rescue treatment) to (EOS visit).

Treatment emergent AE’s will also be summarised with frequency counts byMedDRA system

organ class (SOC,; i.e. body system) and preferred term (PT), for each pooled treatment group and
by Study period.

Vital signs, routine safety laboratory data and ECG parameters wilidsented in data listing
and will besummaised descriptivelyoy treatment group and by protocol specified tipoent.
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Where applicableboth absolute values and change from baseline (inoculatihIMPs
administrationpwill be presented and listings of clinically relevant abnormal laboratoujtsesill
be generated.

The safety and tolerability of a single combined dose of 0Z439 and PQP will be evaluated by the
incidence, severity and relationship of observed anersptirted AEsup to trial Day 422.

|10.3.5ADHERENCE AND RETENTON ANALYSES

Not applicable.

| 10.36 BASELINE DESCRIPTIVESTATISTICS

Demographic data will be summarised by descriptive statistics and will include total number of
observations (n), mean, standard deviation (SD) and range for continuous variables and number
and percentages with characteristics for dichotomous variables.

The subject disposition will be summarised. Study completion, study withdrawals, exclusions and
violations will be summarised and the reasons for withdrawal, exclusions and violations will be
listed.

Medical history, current medical conditions, previous andcomitant medications, results of
laboratory screening tests, drug and alcohol screening tests and any other relevant baseline
information will be listed by subject and cohort.

10.37PLANNED INTERIM ANALYSES

110.37.1 SAFETY REVIEW

A review of the safety and tolerability data from the preceding cohort will be conducted by the
SDRT prior to inoculation of the next coho&ll safety and tolerabilitgata up to and including
Day 35+2will be required for each review.

See Sectin 5.5 for study stopping rules.

110.37.2 EFFICACY AND PK REVIEW

A review of the parasitaemia datand PK data analysisfrom the preceding cohort will be
conducted by the3RT prior to inoculation of the next cohort. All data up to and including Day
42+2 will be required for each reviewA review of thePK/PD analysis based on PD data up to
Day42+2 and PK data up to Da3st 2 postdose from the preceding cohort(s) will be conducted
by the RT prior to inoculation of the next cohort.

| 10.38ADDITIONAL SUB-GROUP ANALYSES
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Not applicable.

|10.3.9MULTIPLE COMPARISONMULTIPLICITY

Not applicable.

|10.3.1O TABULATION OF INDIVI DUAL RESPONSE DATA

All individual subject data will be lted by measure and time point.

| 10.311 EXPLORATORY ANALYSES
No formal statistical analyses are planned for exploratory endpoints.
10.4 SAMPLE SIZE

A total of up to24 healthy subjects will be enrolled in the study (o 3cohorts of 8 subjects
each). Subjects will be malaria naive healthy male or female adults, aged betviEeyea8s old,
who meet all of the inclusion criteria and none of the exclusion criteria.

In each cohort, if more than 2 discontinuations due tegadety related reasons occur; additional
subjects may be recruited to replace the discontinued subjects on agreement with the study sponsor.

Historically, 8 participants in a dose has proven to be sufficient to characterise the effect of a drug
on malarigparasite kinetics following induction of IBSM of healthy subjects.

10.5 MEASURES TO MINIMIZE BIAS

10.51ENROLLMENT/ RANDOMIZATION/ MASKING PROCEDURES

Randomisation will be performéddr subjects irall cohorts The 8 subjectsf all cohortswill be
randomised to one of the dose grodigs each cohort(see Table 1 and 2Section 4.) after
inoculation day but prior to Day. 8

The randomisation schedule will be generated by a statistician using a validated systpy.
of the randomisation schedule will be sent to the clinical unit pharmacisfiaiél unit project
manager.

|10.5.2EVALUATION OF SUCCES OF BLINDING

Not applicable.

|10.5.38REAKING THE STUDY BLIND/SUBJECT CODE

Not applicable.
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11 SOURCE DOCUMENTS AND ACCESS TO SOURCE
DATA/DOCUMENTS

Thelnvestigatomwill maintain source documents for each subject in the study. Information entered
into eCRFs will be traceable to these source documents in the subject's fllev@stegatormust

certify that the datantered into the eCRFs are complete and accurate. After database lock, the
Investigatowill retain copies of the subject data for archiving at the investigational site.

Upon request, thmvestigato(s)/institution(s) will permit direct access to soudaga/documents

for trial-related monitoring, audits, Ethics Committee review, and regulatory inspection(s) by the
Sponsor (or their appropriately qualified delegate) and Regulatory Authorities. Direct access
includes examination, analysis, verification amgbroduction of records and reports that are
important to the evaluation of the trial.

12 QUALITY ASSURANCE AN D QUALITY CONTROL

Data management, including the development and management of a secure database, will be
performed in accordance with regulatoeguirementsCNSwill review the data entered into the
eCRFs by clinical unit staff for completeness and accuracy. A formal querying process will be
followed whereby the data management team will request the clinical site staff to clarify any
apparent epneous entries or inconsistencies and will request additional information from the
clinical site as required.

Medical history/current medical conditioasd AEs will be coded using the Medical dictionary
for regulatory activities (MedDRA) terminology (\&on 20.1 or highel). Prior and concomitant
medicationsareto becoded using th&VHO-DDE dictionary (March 2014 or later).

After all data have been captured and reviewed, all queries have been resolved with the site and
any protocol norcompliances that gre identified during the data management processes have
been confirmed by the site, the database will be declared to be complete and accurate, it will be
locked and made available for data analysis. Any changes to the database after that time may only
bemade by the data manager, in consultation with the Sponsor and in accordance with documented
database unlock and relock procedures.

Clinical monitoring will be conducted as described in Section 9.

Audits may be carried out by Sponsor quality assuranceegeprtatives, local authorities or
authorities to whom information on this study has been submitted. All documents pertinent to this
study must be made available for such inspections after adequate notice of intention to audit.

13 ETHICS/PROTECTION OF HUMAN SUBJECTS
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13.1 ETHICAL STANDARD

The study will be conducted in accordance with the protocol approved by the QIMR Berghofer
HREC, the principles of the Declaration of Helsinki (Recommendations guiding Medical Doctors
in Biomedical Research Involving Human Participants, Fortaleza, Braz®)2 the NHMRC
National Statement on Ethical Conduct in Human Research (2007, updated May48)Hs)d

the Note for Guidance on Good Clinical Practiee Annotated with TGA Comments
(CPMP/ICH/135/95), as adopted by#ustralian Therapeutic Goods Administrati@uly 2000)

[47].

Thelnvestigatowill minimise any discomfort experienced by subjects during the study. The only
invasive procedures will be the intravenous inoculation of the malaria inoculum and the blood
collection by cannulation/venepunatuiThe maximum amount of bload be collected from an
individual in the study would be up to approximaté®p mL (Appendix 2)

Blood Volume Time-frame mL_(approximately)
Main study Screening to Day 30 239
Optional components Screening to Day 30 173
Total Screening to Day 30 412
Main study Screening to Day 45 (EOS) | 297
Optional components Screening to Day 45 (EOS) | 201
Total Screening to Day 45 (EOS) | 497

The total volume of blood drawn from each subject will not exceed 450 mL in any3fieay
period. This volume includes allowance for unscheduled safety and gPCR assessments that may
be required at the discretion of the Princilpadestigatoror the Sponsor to ensure subject safety.
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13.2 ETHICAL REVIEW

The protocol ParticipantinformationSheets and informed consent forms will be reviewed by the
QIMR Berghofer HREC, and no study activities will be initiated prior to approval frorQ tkR
BerghoferHREC. All amendments and addenda to the protocol and consent forms will similarly
be submitted to the QIMR Berghofer HREC for approval prior to their implementation.

Changes to the final study protocol can only be made with the prior consent of the Principal
Investigator the Sponsor and ti@IMR BerghoferHREC. All such changes muse lattached to,

or incorporated into, the final protocol, and communicated to all relevant membefB ludré)

staff and, if appropriate, to study subjects. All deviations from this study protocol will be included
in the trial master file and included in tB&R. An assessment of the significance of each protocol
deviation will be given in the CSR. All deviations/amendments will be reported to Sponsor and
the QIMRBerghoferProject Manager. The different types of amendments are discussed below.

Non-substantibamendment

Administrative or logistical minor changes require a-sabstantial amendment. Such changes
include but are not limited to changes in study staff or contact details (e.g., Sponsor instead of
CRO monitors) or minor changes in the packagindabelling of study drug. An amendment
deemed to be nesubstantial must have no ethical implications.

The implementation of a nesubstantial amendment may be done without notification to the
QIMR BerghofeHREC. It does not require their approval or éodigned by thénvestigator The
QIMR BerghoferHREC will be notified of these nesubstantial changes in the next submission
round, with the annual study report or study close out rewbith ever will be submittefirst to
QIMR BerghoferHREC.

Substantial amendment

Significant changes require a substantial amendment. Significant changes include but are not
limited to: new data affecting the safety of subjects, change of the objectives/endpoints of the
study, eligibility criteria, dose regimestudy assessments/procedures, treatment or study duration,
with or without the need to modify the Participant Information Sheet and Informed Consent.

Substantial amendments are to be approved b@HR BerghofetHREC. The implementation
of a substantishmendment can only occur after formal approval byQhHdR BerghoferHREC
and must be signed by thevestigator

Urgent amendment

An urgent amendment might become necessary to preserve the safety of the subjects included in
the study. The requirementsrfapproval should in no way prevent any immediate action being
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taken by thdnvestigatoror the Sponsor in the best interests of the subjects. Therefore, if deemed
necessary, almvestigatorcan implement an immediate change to the protocol for safesgnea

This means that, exceptionally, the implementation of urgent amendments will occur before
submission to and approval by t@¢VR BerghofetHREC.

In such cases, thimvestigatormust notify the Sponsor within 24 hours. A related substantial
amendmentill be written within 10 working days and submitted to @i&IR BerghoferHREC,
together with a description of the steps that have already been taken in regard to implementation
of this amendment.

HREC approval of future research

In the event that therfAcipal Investigatoror the Sponsor want to perform testing on the samples
that is not described in the protocol, additio@dMR BerghoferHREC approval will be sought.
This may be done if a subject has consented to blood storage for use in futuhréSeetion
13.3.1)

13.3 INFORMED CONSENT PRQ@ESS

|13.3.1CONSENT/ASSENT AND OHER INFORMATIONAL DOCUMENTS
|PROVIDED TO SUBJECTS

The Participant Information Sheet and informed Consent Form describes in detail the study agents,
study procedures, and risks. Subjects will also receive an Informed Consent for Blood Storage and
an option to grant permission to be contacted about futudy g1volvement.

Details regarding the optional study components will be provided in a separate Participant
Information Sheet and subjects agreeing to participate in these components will provide specific
written consent for thisSubjects will also recee an Informed Consent for Blood Storage and an
option to grant permission to be contacted about future study involveRefasal to participate

in the optional study components will not jeopardise a subjects’ participation in the main study.

Subjects Wl also receive the product insert for artesunate, and the Consumer Medicine
Information for Riamétand Primacif (if required; Appendix 1). Subjects may also receive the
Consumer Medicine Information for any other registered antimalarial agents iretitdteat these

are required.

|13.3.2CONSENT PROCEDURES WD DOCUMENTATION

During the initial screening visit/recruitment, potential subjects will read the Participant
Information Sheet. Thivestigatoror clinical unit staff will explain the study viagHParticipant
Information Sheet and the potential subjects will be encouraged to ask questions. Individuals
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willing to be considered for inclusion in the study will sign and date the informed Consent Form
in the presence of dnvestigator Subjects will ke given a copy of their signed informed Consent
Form. Once the subject has consented to the study, thegeaeific screening activities may
commence. See Section 7.3.1 for further details.

13.4 SUBJECT AND DATA CON-IDENTIALITY

Subjects will banformed that their data will be held on file byfharm and that these data may
be viewed by staff of eharm (including, where necessary, staff é?arm other than the named
Investigatos).

Upon request, thimvestigato(s)/institution(s) will permidirect access to data and documents for
trial-related monitoring, audits, Ethics Committee review, and regulatory inspection(s) by the
Sponsor (or their appropriately qualified delegates) and Regulatory Authorities (see Section 11).

Subijects will also beaformed that a report of the study will be submitted to the Sponsor and may
also be submitted to government agencies and perhaps for publication, but that they will only be
identified in such reports by their study identification number, and their gemtkerage. The
Investigatorundertakes to hold all personal information in confidence.

Subijects will be informed that samples collected for the purposes described in the protocol will be
sent to Sponsor’s nominated national or international laboratory for assessment.

|13.4.1RESEARCH USE OF STORD HUMAN SAMPLES, SPECIMENSOR DATA

Samples and data collected during this study will be used to achieve the study objectives.

Samples and data will be stored according {Blf@arm and QIMR Berghofer SOPs, and access
will be limited to authorised personnel. Biological samples will be retained for the time required
to complete analysis, and may then be discarded.

13.5 FUTURE USE OFSTORED SPECIMENS

As part of the study, safety serum samples will be stored indefiniteWPdia@m/QIMR Berghofer

for retrospective safety assessments that may later be indiGatiejgcts consent to this storage

and the use of the sample for safety assessments, when they sign the informed Consent Form for
the study.

For all other samples, consent must be obtained from the subjects to store and use their samples
for future reseah. Consentwill be obtainedvia the Informed Consent for Blood Storage that
subjects receive during recruitment/screening. Subjects can decide if they want their samples to be
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used for future research or have their samples destroyed at the EOS. A subject’s decision can be
changed at any time prior to the EOS by notifying the study doctors or nurses in writing. However,

if a subject has consented to future use and some of their blood has already been used for research
purposes, the information from thateasch may still be used.

Any future research using the stored samples that is beyond the current study will be reviewed by
the QIMR Berghofer HREC (Section 13.2). All samples will be stored at QIMR Berghofer in
accordance with the laboratory SOPs. Timgestigatorwill ensure that confidentiality will be
maintained continuously in all future research that involves use of these samples. The vials
containing the samples of the consented subjects will be coded and the identifying information
will not be releaed to any unauthorised third party. The subjects can also choose (via the Informed
Consent for Blood Storage Form) for the samples to Babedled with only the study number,
malaria strain and visit. No genetic testing will be performed on the staragles without
obtaining consent from the subjects. The stored samples will not be sold or used directly for
production of any commercial product. There are no benefits to subjects in the collection, storage
and subsequent research use of their samplggrRReabout future research done with subject
samples will NOT be kept in their health records, but a subject’s samples may be kept with the

study records or in other secure areas.

14 DATA HANDLING AND RE CORD KEEPING

14.1 DATA COLLECTION AND MANAGEMENT RESPONSIBILITIES

Each subject will have a clinical file (source data) and case report form (CRF, for protocol specific
data) into which relevant data will be recorded. All recording will be done only in black ink.
Corrections will only be made by drawirgsingle line through the incorrect entry, writing the
correction in the nearest practicable space,ianidlling and dating the correction. Correction
fluids are not allowed.

A log of names, signatures and initials of all staff authorised to enter data into a subject’s Clinic

File and CRF will be kept. Upon completion of each study visit, all CRFs will be reviewed
internally by the clinic for omissions or apparent errors sb ttiese can be corrected without
delay. Any corrections made after the review and signature of the Prihoweatigatorwill be
noted in the audit trail and will required reauthorisation (electronic sign off) by the Principal
Investigator

14.2 STUDY RECORDS RETENTION

All source data, clinical records and laboratory data relating to the study will be retained in the
archive of the clinical unifQ-Pharm) for a minimum of 15 years after the completion of the study.
Data will be available for retrospectiveview or audit by arrangement with the Chief Executive
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Officer of the clinical unit. Written agreement from the Sponsor must precede destruction of the
same.

14.3 PROTOCOL DEVIATIONS

Protocol Deviation: arotocol deviation is any departure or chamgent, and addition to, the study
design or procedures defined in the protocol that has received approval by the competent
authorities and favourable opinion from the ethics committees.

Important Protocol Deviation: an important protocol deviation (sometieferred to as a
violation) is a protocol deviation that has or has the potential to affect the rights, safety-or well
being of the trial subjects and may impact the integrity (completeness, accuracy and reliability) of
the data to a degree that the dataadt usable.

NTF: a noteto file is a record that documents in detail actions taken, important decisions made or
explains a sequence of events where no other detailed record exists to enable the conduct of the
trial to be reconstructed.

All protocol devidions will be documented in the trial master file and included in the CSR. An
assessment of the significance of each protocol deviation will be discussed in the CSR.

All NTFs, protocol deviations and important protocol deviations are to be viewed byirtlhg&
Investigatodelegate (QIMRBerghoferProjectManager) and signed by tharipal Investigatar

All NTFs, protocol deviations and important protocol deviatismisbe assessed and significance
assigned at the end of each cohort by the SDRT.team

All, important protocol deviationwill be reportedby the clinical siteo the Sponsor anat the
Sponsors request the QIMR Berghofer HRE@s early as possible, bwithin 7 days. A protocol
violation report form provided by QIMR Berghofer will besed for this purpose

All protocol deviations will be reportdaly the clinical sit¢éo theQIMR Berghofer PMas early as
possiblebut within 7days andto the Sponsorat the end of each cohoA. protocol deviation
report form provided by QIMR Berghofaiill be used for this purpose

Protocol deviation logwill be submittedy the clinical site¢o the Sponsor and QIMR Berghofer
HREC via inclusion with the annual report.

14.4 PUBLICATION AND DATA SHARING POLICY

The data management, statistical and nasdwriting team appointed by the Sponsor will
collaborate to provide a detailed CSR upon conclusion of the study. This will include appendices
of all tables and listings generated during the analyses of data. The tables and listings will be

93



0Z439 and PQP Protocol Version4.0
QP17C19 27 August2018

provided byCNS. The Sponsor undertakes to ensure that all safety observations made during the
conduct of the trial are documented in this report.

Publication and reporting of results and outcomes of this trial will be accurate and honest,
undertaken with integrity andansparency and in accordance with the relevant clauses outlined in
the QIMR Berghofer Policy on Criteria for Authorst#8]. QIMR Berghofer and the Principal
Investigabr have a responsibility to ensure that results of scientific interest arising from the clinical
trials are appropriately published and disseminated. Publication of results will be subjected to fair
peerreview. Authorship will be given to all persons pding significant input into the
conception, design, and execution or reporting of the research according to the QIMR Berghofer
Policy on Criteria of Authorship. No person who is an author, consistent with this definition, will
be excluded as an author mout his/her permission in writing. Authorship will be discussed
between researchers prior to study commencement (or as soon as possible thereafter) and reviewed
whenever there are changes in participation. Acknowledgment will be given to collaborating
ingtitutions and hospitals and other individuals and organisations providing finance or facilities.
All conflicts arisingfrom disputes about authorship will be reviewed by the QIMR Berghofer
Director.

In any press releases, publications or presentations, MMV's financial contribution to the study and
its participation in the collaboration shall be expressly acknowledg®MR Berghofer agrees

that MMV will be entitled to access all the-akentified clincal trial data upon completion of the

trial. Data will not be released publicly until the manuscript is accepted for publication. In the case
of no publication, information will only be released to the public and media in accordance with
the QIMR BerghofeCorporate Media Strategy Polipd®]. However, thénvestigatorundertakes

not to make any publication or release pertaining to the study and/or results of the study without
the Sponer’s prior written consent, being understood that the Sponsor will not unreasonably
withhold its approvalThe Sponsor has the right to publish the results of the study at any time.

Thelnvestigatorshall not use the name(s) of the Sponsor and/or of dogees in advertising or
promotional material or publication without the prior written consent of the Sponsor. The Sponsor
shall not use the name(s) of tinwestigatorand/or the collaborators in advertising or promotional
material or publication withoutaving received his/her and/or their prior written consent(s).

MMV or the local sponsowill ensure that the key design elements of this protocol are posted in
a publicly accessible database such as Australian New Zealand Clinical Trials Registry (ANZCTR)
or Clinicaltrials.gov. In addition, upon study completion and finalisation of the study réport
results of this trial will be either submitted for publication in an open access journal and/or posted
in a publicly accessible database of clinical trégults.
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15 STUDY ADMINISTRATION

15.1 STUDY LEADERSHIP

See Section 1 for key roles.
15.2 LIABILITY/INDEMNITY/ INSURANCE

The study Sponsor will ensure sufficient insurance is available to enable it to indemnify and hold
the Investigato(s) and relevant staff as well as any hospital, institution, Ethics Committee or the
like, harmless from any claims for damages for unexpected injuries, including death, that may be
caused by the subject’s participation in the study but only to the extent that the claim is not caused

by the fault or negligence of the subjectdnwestigato(s). The Sponsor adheres to the guidelines

of Medicines Australia for injury resulting from participation in a company sponsored trial,
including the provision of ‘“No-fault clinical trial insurance’.

16 CONFLICT OF INTEREST POLICY

No conflicts of interest are applicable in this study.
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APPENDIX

Appendix 1: Product information and consumer medicine information
Riamef

e Product Information (TGA, updated August 2016)
e Consumer Medicine Information (TGA, updated Decenfdr5)

Primacin™

e Product Information (TGA, updated February 2017)
e Consumer Medicine Information (TGA, updated February 2017)

Artesunate

e WHO Public Assessment Report (2011)
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Volume per
No. sanples Total volume per
Procedure Sample sample . .
per subject subject (mL)
(mL)
Haematology 2 7 14
(including
G6PD) 4 2 8
Biochemistry
/biomarker(may > 6 30
include
Laboratory Inc 8.5 3 255
Safety Serology CRB
Assessment | Coagulation 57 1 57
profile
Safetyserum 5 5 10
storage
RBC
alloantibody 4 2 8
Bioanalysis PK analysis 4 21 84
Cannulation Discard 2 19 38
Malaria 18S
| gPCR 2 36 72
Malaria
Monitoring Parasite
lifecycle stage 2 2 4
gRT-PCR
Main study total (mL) ~297
ImmuneCell 53 2 106
Characterisatio
Exploratory 26 3 78
(optional)
Complement
Regulatory 2 8 16
Proteins
Additional optional exploratory totdimL) ~203
Main study and exploratory components(mL) ~497
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This table is indicative and may vary based on gPCR levels and safety-tgll@amples.
Additional blood samples may be taken for unscheduled safety and gPCR assessments as required
by theInvestigatoy provided the total volume taken during the studysdoet exceed 450 mL

during any period of 30 consecutive days.

102



0Z439 and PQP Protocol Version4.0
QP17C19 27 August2018

Appendix 3: Symptoms and signs of malaria

Following challenge via the intravenous malaria parasite inoculation and during tuhalshge
period, the following signs and symptoms of malavithbe monitored:

Signs of malaria

e Fever (oral temperature of >38°C)
e Chills/shivering/rigors

e Tachycardia

e Hypotension

Symptoms of malaria

e Headache

e Myalgia (muscle ache)

e Arthralgia (joint ache)

e Fatigue/lethargy

e Malaise (general discomfort/uneasiness)
e Sweating/hot spells

e Anorexia

e Nausea

e Vomiting

e Abdominal discomfort
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Appendix 4: Beck Depression Inventory
Appendix 5: Version History
Version Date Author(s)/Reviewer(s) Revisions
1.01.1 29.1.18 Rebecca Webster Minor typographical updates
1.1:2.0 19.3.18 Rebecca Webster See table below
2.03.0 30.4.18 Rebecca Webster See table below
3.04.0 20.8.18 Rebecca Webster See table below

Summary of Changes to QP17C10/ersion 1.1to 2.0)

Protocol Section(s)| Change Rationale
Abbreviations e Added 2additional e Missing from initial
abbreviations protocol
Protocol Summary | ¢  Added optional exploratory | e Additional scientific
and Objectives and objectives and endpoints exploratory objectives have
Purpose been added to the protocol
These are optional studie
and participants that choos
to participate will sign a
separate consent form
Key Roles e An additional independent | e The sponsor requested an
medical monitor has been additional medical monitor
added to the trial key roles | e A specific person from the
e Data management, site local sponsor has been
monitoring and regulatory identified to perform this
function personnel has been role
added tdhe trial key roles
4.1 e Added additional text e Additional scientific
regarding the exploratory exploratory objectives have
study components been added to the protocol
These are optional studies
and participants that choos
to participate will sign a
separate consent form
6.1.1 e Change of sucrose provider | ¢ Updated to highlipt that
from MMV to Q-Pharm sucrose will be provided by
the phase 1 site pharmacy
7.1.1 e Added additional text to e Clarification and
further explain; completeness of protocol
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ECG procedural requirement
exploratory study blood
sampling

medical diary cards and
temperature seffecording

71.2.2

Added details about;
PK blood collection and
processing

optional exploratory
components

optional exploratory
components

Clarification and
completeness of protocol
and updated information
regarding thexdditional
exploratory objectives

7.3 Study Schedule

Added blood collection for
optional exploratory
components at each relevan
time-point

Added a subject diary card
check at all relevant time
points

Updated with information
related to the additional
exploratory objectives

7.3.7

Updated schedule of events

Clarification of schedule of
participant activities in line
with above described text

13.1

Updated study total blood
volume to include exploratory
components blood volume

Updated with information
related to the additional
exploratory objectives

14.3

Added text about reporting o
protocol deviations and
violations

Clarification of reporting
obligations

Appendix 2

Updated total blood volume

Updated due to additional
blood volume being
requiredfor exploratory
optional components
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Protocol Change Rationale
Section(s)
Protocol Added criteria for IMP e Criteria for IMP and rescue
Summary, administration (malaria medication administration
4.1, clinical score >6) and based on a
6.1.5 definition ofrecrudescence a clinical/biological response
7.3.3 a criterion for rescue was deemed necessary
medication administration rather than just a defined
(defined as >5 000 blood time-point for these
stage parasites/mL and a 2 activities
fold increase within 48 hours
or a malaria clinical score >6
Key Roles An additional ceinvestigator
has been added to the trial k
roles
2.3 IMP Added vasovagal, orthostatiq¢ ¢ Additional risks were
risks hypotension and atrial identified
fibrillation to the risks section
5.1 Change from 50 to 40 mmHg e More appropriate criteria
Inclusion < diastolic blood pressure
criteria Added male subjects with
female partners that are
surgically sterile, or male
subjects who have undergon
sterilisation and have had
testing to confirm the succes
of the sterilisation may also
be included.
5.2 Change Participation in any | ¢ More appropriate criteria
Exclusion investigational product study
criteria within the 12 weeks precedir]

the study to Participation in
any investigational product
study within the 12 weeks
preceding IMP
administration.

Clarification that
Symptomatigostural
hypotension at screening,
irrespective of the decrease
blood pressure, or

asymptomatic postural
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hypotension defined as a
decrease in systolic blood
pressure >20 mmHg within 2-
3 minutes when changing
from supine to standing
position, could beapeated if
abnormal

Clarification and separation ¢
severe allergic reaction,
anaphylaxis and convulsions

7.1.1

Stated that the mean of the
three ECGs would be
recorded

Clarification of protocol

7.2.1

Added MCV to haematology
Added coagulation testing

Missed in previous protoco

7.3.2

Updated schedule of events
CRP will be included in all
biochemistry except screenir
Urine for urinalysis will be
collected at EOS
Coagulation added to table g
events

Clarification of schedulef
participant activities

7.3.3

An additional malaria PCR
time point added

Required to collect blood
for PRR every 6 hours afte
initial administration of
IMP

8.1.3

Changed ALT or AST above
3x ULN to 5x ULN

QTcB or QTcF prolongation
from baseline clafication of
parameter

Clarification of
haematological AESI

Clarification and
specification of appropriate
AESI’s for malaria
challenge studies

131
Appendix 2

Updated blood volume

Updated since added

coagulation profile
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Protocol Change Rationale

Section(s)

Protocol Added planned dose regime Cohort 2 doses selected

Summary, for Cohort 2 post SDRT after SDRT review.

4.1, meeting and scientific data

evaluation

Protocol Updated trial day naming Study Day numbers were

Summary, convention updated as per studiesign

4.1, schemeand study flowchart]

7.3.3 for consistency.

8.6,

10.3

7.3.3 Added ECG assessment to Provide additional safety

time of rescue treatment data prior to rescue
administration treatment

5.2 Updated citrus consumption Consumption of these

till the EOS rather than end ¢ substancesouldinterfere

Riamet treatment with PK analysis. PK
samples may still be
collected post Riamet
administration

7.6 Updated alcohol grams into Updated to be consistent

units and standard drinks with the eCRF
(Australian)

8.4.5 Updated pregnancy wording WOCBP can be included ir
this studyas per inclusion
criteria under the condition
of usage of highly effective
method ofbirth controland
therefore this section
needed to be revised

10.5 Changed randomisation to Logistically this provides

ocaur afterinoculation but more time for the clinical
prior to Day 8. site to preparéor dosing.

7.1.1 Added‘on study IBSM Provide additional

specific rangesfor ECGsand information and alignment
vital signs with eCRFguidelines

7.3.2 Changed symptom directed Provide additional safety

7.3.3 physical examination to a assessment qlarticipants

compulsory abbreviated
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physical examinatioprior to prior to inoculum and drug
inoculum and drug dosing dosing
7.3.3 e Added text regarding To ensure safety
assessments to be performe assessments which are
if participants are required to be performed a
administered antimalarial the end of rescue treatmen
rescue treatment prior the are captured in the protoco
(Day 42 scheduled time if participants are provided
point antimalarial rescue therapy
prior to the scheduled time
point.
721 e Defined CRP as a biomarker CRP is a biomarker and ng
7.3 a biochemistry safety
assessment
7.2.2 e Added the following wording Provide clarification on
7.3.3 to applicablgorotocolsections number of negative gPCR
“Malaria monitoring will required after rescue
continue until a minimum of therapy to consigr a subjec
one negative 18S gPCR is successfully rescued
detected post rescue therapy
7.3.4 e Changed capturing afarial To provide additional safet
clinical score to benandatory information
at EOS
7.3.7 e Updated SoE table To be consistenwith text in

Added abbreviated physical exal
Added rescue treatment column

the protocol
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