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INTRODUCTION

1. The Department of Defence’s written submission (the Defence submission) to the Foreign
Affairs, Defence and Trade References Committee Inquiry into the use of Quinoline antimalarial
drugs Mefloquine and Tafenoquine in the Australian Defence Force (the Inquiry) provided a
comprehensive overview of Defence’s efforts to protect its personnel against malaria, the
antimalarial medications it has used, the antimalarial drug studies conducted in the late 1990s and
early 2000s, and how Defence has responded to health concerns raised by a number of individuals
in recent years.

2. Since Defence’s submission was made, there have been significant developments in relation
to the registration of tafenoquine. In addition, the Committee has now heard from a large number of
other organisations and individuals in the course of the Inquiry, both in the form of written
submissions and at public hearings. Evidence has been provided by experts in this field and those
who believe they have been affected by the use of these medications. Much of the evidence
submitted is complex and at times may appear contradictory.

3. This supplementary submission seeks to further inform the Committee in an effort to reduce
some of this complexity and provide clarity on these issues. It provides: an update on the successful
registration of tafenoquine in Australia and the US; a general overview of why and how the studies
were conducted; a response to criticisms of the conduct of the studies, including the issue of
informed consent; an overview of how antimalarials are used outside of the studies; more
information on the side effects of antimalarials and the difficulties in diagnosing and treating those
who believe they are affected; and further detail on the assistance being provided to current and
former serving members.

4, It should be stated from the outset that it is not, and never has been, Defence’s position to
discredit individuals or de-value the experience of our members, past and present. It is also not
Defence’s intent to attack specific claims. Significant time has passed since the issues at the centre
of this Inquiry occurred—namely, the studies conducted by the former Army Malaria Institute
(AMI), now the Australian Defence Force Malaria and Infectious Disease Institute (ADFMIDI),
involving the antimalarial drugs mefloquine and tafenoquine. This passage of time may affect the
accuracy of the some of the evidence.

5. It is also Defence’s position that the privacy of Australian Defence Force (ADF) members,
both current and former, is to be respected. This is true even when Defence has evidence in personal
medical records contrary to the information provided by some individuals to the

Committee. Defence is committed to ensuring that all individuals are treated with respect and
dignity throughout the Inquiry process, and concern for their health remains a priority.
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TAFENOQUINE REGISTRATION

6. Since Defence’s initial submission, tafenoquine has been registered by the United States
(US) Food and Drug Administration (FDA) for use both as a single-dose for radical cure of
liver-stage infections (prevention of relapse, or eradication) and for prevention of malaria in adults.
This decision was applauded by infectious disease experts as “...one of the most significant
advances in malaria treatment in the last 60 years". The Australian Therapeutic Goods
Administration (TGA) has also recently approved tafenoquine for registration for both of these uses.

7. Details of the FDA and TGA registration outcomes and the assistance provided by Defence
to these processes are provided below.

FDA Registration

8. Two separate entities have developed tafenoquine for registration in the US for two separate
uses. The pharmaceutical company GlaxoSmithKline Pharmaceuticals (GSK) in association with
the not-for-profit organisation Medicines for Malaria Venture (MMV) and the US Army’s

Walter Reed Army Institute of Research (WRAIR) has developed a formulation of tafenoquine for
use as a radical cure for vivax malaria under the trade name Krintafel™. Another pharmaceutical
company, 60° Pharmaceuticals (60P), also in association with the US Army, has developed a
formulation of tafenoquine for prevention of malaria under the trade name Arakoda™.

9. On 12 July 2018 the FDA Anti-infective Drugs Advisory Committee voted to recommend
approval of single-dose tafenoquine (Krintafel™) in patients 16 years and over for radical cure of
liver-stage infections. The vote on the evidence for efficacy was unanimous (13 to zero), while the
evidence for safety was 12 to one. The Committee specifically looked at the issue of neurotoxicity,
and concluded that tafenoquine was "not associated with any drug-related neurobehavioral or
histopathology findings..."2. Tafenoquine was subsequently registered for this use on 20 July 2018.
A copy of the Product Information is at Annex A.

10. On 26 July 2018 the FDA Advisory Committee voted to recommend tafenoquine for the
prevention of malaria in adults for up to six months. On this occasion, voting was 11 to two in
favour in regards to efficacy and nine to four in favour on safety. On 8 August 2018, tafenoquine
was registered by the FDA for prevention of malaria in people 18 years and older. A copy of the
Product Information for this medication is at Annex B. In contrast to mefloquine, which should not
be used if individuals have a history of any of a broad range of psychiatric conditions, the only
situations where tafenoquine should not be used are in those individuals with a history of psychotic
disorder or who have current psychotic symptoms.

TGA Registration

11.  Tafenoquine has also been undergoing consideration under the regulatory processes of the
TGA. At its meeting on 2 August 2018, the TGA Advisory Committee on Medicines considered
that tafenoquine had a positive risk-benefit profile for the prevention of malaria in adults.

professor Ric Price, Professor of Tropical Medicine, Oxford University. Quoted in Mundasad S. New drug for
recurring malaria. BBC News, 23 July 2018. Available at: https://www.bbc.com/news/health-44801139

2 Walker M. FDA panel backs tafenoquine for ‘radical cure’ of malaria. Medpage Today website, available at
https://www.medpagetoday.com/infectiousdisease/generalinfectiousdisease/74008
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12. On 13 September 2018, the TGA approved the registration of tafenoquine, both for radical
cure, under the Australian trade name Kozenis™, and for prevention, under the trade name
Kodatef™. Both Kozenis™ and Kodatef™ are now on the Australian Register of Therapeutic
Goods (ARTG).

ADF Assistance

13.  The FDA conducted an audit of Defence’s tafenoquine studies, including the tafenoquine
eradication study (designated as ‘Study 049”) and the tafenoquine prevention study (‘Study 033’),
at ADFMIDI over the period 27 May to 1 June 2018%. The FDA auditor confirmed compliance with
the approved protocols and conformity with the Declaration of Helsinki (1996) and International
Conference of Harmonisation Guidelines for Good Clinical Practice (ICHGCP).

14, No major findings were recorded from the audit. Two minor findings were identified —
the failure of a treating medical facility to formally notify the then AMI of a case of malaria
(Study 049), and a variation in the window for final telephone follow-up (Study 033).

15.  The first issue related to a failure of the treating hospital to follow Defence reporting policy
at the time, which required that case details be reported to AMI to be included in the ADF Malaria
Register. This did not prevent either the diagnosis of malaria or appropriate treatment being given.
The member was fully aware of the diagnosis, had responded to treatment, and had subsequently
submitted a claim for malaria with the Department of Veteran’s Affairs (DVA) that has been
accepted.

16.  The second issue related to an extension beyond the protocol window for the final study
telephone follow-up. The protocol required follow-up to be at the 26 week mark, but there were
several instances where this did not occur for up to two months following that date. It was noted
that many soldiers of this era did not have ready access to Defence computers or to mobile phones
and therefore had been difficult to contact. The variance demonstrated the diligence of researchers
in continuing to conduct telephone follow-up until all study participants could be contacted, even
when outside the stated time limits of the protocol. It was acknowledged that this was indicative of
the study team personnel doing all possible to ensure the ongoing welfare of the study participants.

17. Both issues were formally addressed with the FDA auditor at the out brief conducted on
1 June 2018, at which a representative of the TGA was also present. The audit was conducted as
part of the FDA consideration for the registration of tafenoquine for both radical cure and
prevention uses. It represents a thorough, independent validation of all aspects of the conduct of
the studies.

18. It should be noted that Defence carefully respected the privacy of the study participants
during this process and ensured that confidentiality was not breached. The audit was done in
accordance with the confidentiality requirements outlined in the information sheet and consent
forms for the studies.*

19.  The pivotal contribution of the ADF to the registration of tafenoquine has been recognised
by those involved in this process. Defence has been advised that the use of the syllable *koda’ in
the trade names Arakoda ™ and Kodatef™ reflects the famous Kokoda Trail campaign of

World War Two in recognition of this contribution. Defence would like to thank all of the
participants, study team, and others involved in these studies for their individual contributions to
making sure that the generations to follow have access to this life protecting and saving antimalarial
medication.

® The tafenoquine treatment study was designated as “Study 046’
* The information sheets/consent forms are at Annexes G and H of Defence’s submission to the Senate Inquiry
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THE ANTIMALARIAL STUDIES

20.  As previously stated, the matters under inquiry by the Senate Committee are complex,
particularly given the events in question occurred over 16 years ago. A number of matters have
been raised in relation to the studies, particularly in the public hearings, that indicate a degree of
confusion as to why and how the studies were conducted. While some of these matters were dealt
with in the initial Defence submission, more information and clarification is provided below.

Reasons for the Studies

21.  Some individuals who have made submissions to this Inquiry have shared their opinion that
the ADF did not have a valid reason to conduct these antimalarial studies using ADF members. This
is strongly disputed by Defence.

22. Malaria is no longer present in Australia and therefore ADF members have no natural
immunity to the disease. Experience has shown that malaria is not just a theoretical risk to the ADF,
with the disease having actually stopped combat operations in 1918, 1943 and 1968. This is why it
is imperative that ADF personnel are adequately protected when they deploy to malarious areas.

23. Medications need to be studied in the population in which they will be used. Importantly,
ADF members are exposed to a far higher risk of malaria when deployed than recreational travellers
to the same countries as they largely operate outside urban environments. It is crucial to understand
how malaria prevention strategies, including antimalarial medications, work under real life field
conditions. Such understanding enables appropriate force protection countermeasures to be
developed and implemented.

24. The Defence submission attempted to describe why particular antimalarial studies were
undertaken by the ADF. The driving reason was to protect ADF personnel from the threat of a
deadly disease in a region where malaria was endemic and antimalarial drug resistance was
problematic. Defence was acutely aware that there were only two effective preventive antimalarials
on the ARTG at the time of the studies, and that in the initial stages of Australia’s involvement in
the International Force East Timor (INTERFET), soldiers who were taking the first-line medication,
doxycycline, were being diagnosed with malaria.

25.  The first case of malaria diagnosed in an Australian Army soldier in Timor-Leste was in
the first month of deployment in 1999, and a further 63 cases were recorded during INTERFET?.
A further 212 developed malaria after returning to Australia following the standard eradication
regimen of doxycycline and primaquine. While this was thought to be a compliance problem
(doxycycline needs to be taken daily, which is difficult in a deployed setting, and missed doses
can result in a loss of protection), the possibility existed of the development of resistance to
doxycycline. The use of an alternative medication was therefore considered.

26. At that time tafenoquine, a new medication that had already been tested in over a thousand
people, was already being studied in Bougainville for eradication of malaria and compared with
primaquine, which was the standard eradication medication. This study, referred to throughout this
submission as the tafenoquine eradication study, was being done because there had been cases of
relapsing malaria in recent deployments, and, again, it was not known whether it was a compliance
problem with primaquine (a 14 day course) or the malaria parasite developing resistance to it.
Tafenoquine, given as a three day course, was already showing great promise as an antimalarial,
both in terms of its efficacy (i.e. protection against malaria) and its safety profile. These studies
were then continued in Timor-Leste.

® Kitchener S, Auliff A, Rieckmann K. Malaria in the Australian Defence Force during and after participation in the
International Force in East Timor (INTERFET). Med J Aust. 2000 Dec 4-18;173(11-12):583-5
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27. Due to the favourable experience with tafenoquine, it was then considered for study in the
ADF as a preventive medication. The main benefit it offered over doxycycline was that it was taken
once a week, thus compliance was easier and missing a dose on a particular day was unlikely to
alter its effectiveness. The opportunity was presented to test it in a randomised, controlled,
‘double-blind’ study. This means that neither soldiers or researchers knew which medication was
being taken until it was ‘unblinded’ at the end of the study or when a participant developed side
effects. The value of a double-blind study is that it eliminates any bias in outcomes. Often these
types of studies use a placebo as a comparator but this was not ethical in this situation as soldiers
needed to be protected against malaria. Thus mefloquine, the only weekly antimalarial registered
for prevention of malaria, was used as the comparator. This study is referred to throughout this
submission as the tafenoquine prevention study.

28.  The study was a success with no diagnoses of malaria occurring for either group during
deployment, which was quite different from the early experience when using doxycycline. The
tafenoquine prevention study was only ever intended to be of limited duration — the six month
deployment of a battalion group to Timor-Leste. However, given the issues with doxycycline, it was
considered prudent to reconsider whether a weekly antimalarial should continue to be preferentially
used. Tafenoquine was still under development and was not yet registered, therefore could not be
considered, but this was not the case for mefloquine.

29.  Atthis time mefloguine was known to be effective against malaria, had been registered in
Australia for over ten years, was recommended for use in NHMRC guidelines, was commonly used
by civilian travellers, could be taken once a week, and was the antimalarial of choice for other
militaries. Nevertheless, instead of changing the policy immediately, a decision was made to adopt
the more cautious approach of undertaking a post-marketing clinical study comparing mefloquine to
doxycycline under field conditions.® The advantage of this approach was that Defence was able to
control, closely monitor and document the use of mefloquine and compare it with doxycycline, both
in terms of efficacy and tolerability (side effects). This field study, referred to as the mefloquine
versus doxycycline study, was conducted during the next two battalion rotations into Timor-Leste:
4RAR and 2RAR.

30.  Only one case of malaria occurred in Timor-Leste during this study in a soldier who had
started on mefloquine but had been switched to doxycycline and had been unable to take it on a
daily basis. Overall, the study found that mefloquine was generally well tolerated but that there was
no real difference between the efficacy of the two medications if attention was paid to compliance.
Doxycycline, being an antibiotic, also had the advantage of providing some protection against other
insect borne diseases, such as typhus and leptospirosis. On this basis, Defence saw no compelling
reason to change its policy.

® As mentioned in the Defence submission, the need for such a study had been identified in a recent Cochrane Review -
Croft AM, Garner P. Mefloquine for preventing malaria in non-immune adult travellers. Cochrane Database Syst Rev.
2000;(4):CD000138
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Mefloquine and tafenoquine use

31. The Committee has requested further clarification regarding who was provided mefloguine
or tafenoquine during Timor-Leste deployments’, including how many soldiers from the

131 Locating Battery, Royal Australian Artillery received mefloquine when they deployed to
Timor-Leste in 2000%. The Committee has also requested clarification as to whether all those
deploying to Timor-Leste were given mefloquine, and who was given tafenoquine®.

32.  Table 1 provides an overview of how many individuals took these medications in the
various studies, what unit or Battalion Group the participants came from, and the approximate dates
of the studies. It does not include every single unit that made up the deploying Battalion Group.

The eradication and treatment studies included personnel from a large number of units in addition to
those listed.

Study Medication No. of Location Dates Unit (or

participants Battalion Group)
Tafenoquine for | Tafenoquine | 1017 (378/639) | Bougainville/ | February 1999 | 3 RAR, 5/7 RAR,
eradication10 Primaquine 464 Timor-Leste | to April 2000 | others
Tafenoquine Tafenoquine 492 Timor-Leste | October 2000 | 1 RAR
prevention1l Mefloquine 162 to April 2001
Mefloquine vs Mefloquine 1157 Timor-Leste | Apr - Oct 4 RAR;
doxycycline Doxycycline 388 2001; 2 RAR
prevention?2 Oct 2001 to

Apr 2002

Tafenoquine for | Tafenoquine 31 Australia Between 2000 | Various
the treatment of and 2001
malarial3

Table 1: ADF antimalarial studies 1999 to 2002

7 Senate Foreign Affairs, Defence and Trade References Committee. Use of the Quinoline antimalarial drugs
Mefloquine and Tafenoquine in the ADF - 30/31 August - Q4 - Mefloquine and Tafenoquine figures

® Senate Foreign Affairs, Defence and Trade References Committee. Use of the Quinoline antimalarial drugs
Mefloquine and Tafenoquine in the ADF - 30/31 August - Q1 - 131 Locating Battery

® Senate Foreign Affairs, Defence and Trade References Committee. Use of the Quinoline antimalarial drugs
Mefloquine and Tafenoquine in the ADF - 30/31 August - Q5 - Timor

9 Elmes N, Nasveld P, Kitchener S, et al. The efficacy and tolerability of three different regimens of tafenoquine versus
primaquine for post-exposure prophylaxis of Plasmodium vivax malaria in the Southwest Pacific. Trans R Soc Trop
Med Hyg. 2008 Nov;102(11):1095-101.

! Nasveld P, Edstein M, Reid M, et al. Randomized, double-blind study of the safety, tolerability, and efficacy of
tafenoquine versus mefloquine for malaria prophylaxis in nonimmune subjects. Antimicrob Agents Chemother. 2010
Feb;54(2):792-8.

12 Kitchener S, Nasveld P, Gregory R, et al. Mefloquine and doxycycline malaria prophylaxis in Australian soldiers in
East Timor. Med J Aust 2005; 182 (4): 168-171.

3 Kitchener S, Nasveld P, Edstein M. Tafenoquine for the treatment of recurrent Plasmodium vivax malaria. Am J Trop
Med Hyg. 2007 Mar;76(3):494-6.
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33. No individual was given tafenoquine outside of these studies; however, a number of
individuals were prescribed mefloquine, either because they could not tolerate the first-line
medication, doxycycline, or, in the case of some personnel who deployed with the 1RAR Battalion
Group but who were not participants in the studies, to simplify health surveillance activities by
aligning dosage requirements with the rest of the group. In these latter circumstances it was an
individual choice as to whether they wished to take doxycycline or mefloquine. The exact number
of individuals who were prescribed mefloquine during Timor-Leste deployments outside of the
studies is unknown as Defence did not have a complete electronic dispensing record until 2001
(more information is provided on this in paragraph 98).

34, It is understood the 131 Locating Battery, Royal Australian Artillery, deployed with the

1% Royal Australian Regiment (1RAR) Battalion Group to Timor-Leste in 2000. The tafenoquine
prevention study drew participants from the 1RAR battalion group but the study nominal roll does
not include any members of the 131 Locating Battery. As this unit was based in Enoggera near
Brisbane, it is likely that these individuals did not arrive in Townsville until after the study
recruitment period. In 2001, 18 members of 131 Locating Battery, Royal Australian Artillery,
deployed with the 4 RAR Battalion Group to Timor-Leste and participated in the mefloguine versus
doxycycline comparison study. Of these, 16 members took mefloquine and two took doxycycline.

The ‘100 Club’

35. The Committee has heard several individuals refer to being in the 100 Club’ and has
requested more information on these matters'*. Approximately 100 individuals were selected at the
beginning of the tafenoquine prevention study for additional testing and assessment pre-, during and
post-deployment®. The designation of “the 100 Club’ was not given by researchers but was a self-
assigned colloquial term or nickname for this sub-group. For scheduling reasons the sub-group was
predominantly from 1RAR Bravo Company.

36.  The extra follow up included eye and lung function tests that were done before (within three
weeks) and after (within four weeks) deployment, and the taking of an additional 20mls of blood
over and above that taken for every other study participant.

37. Eye function testing involved an ophthalmologist conducting a “slit lamp’ examination.
This involves examining the eye through a device that stabilises the head and provides
magnification and illumination to view the surface of the eye, eyelids, cornea, retina and associated
structures. The volunteers also had standardised assessments of vision and colour perception.

38. Lung function testing included assessing the diffusion capacity of the lungs to carbon
monoxide (DLCO). This involves a non-invasive ‘single-breath’ technique where the volunteer
exhales through plastic tubing and then breathes in a breath of a gas mixture (carbon monoxide and
an inert tracer gas), holding their breath then exhaling as a sample of the expired gases is analysed
by the DLCO machine. This took approximately five minutes and was repeated three times.

The volunteers also had a chest X-ray and a standard lung test (spirometry) to exclude pre-existing
abnormalities.

39.  The additional 20ml blood sample was used to measure methaemoglobin levels in the
blood. Methaemoglobin is a variation in the oxygen carrying haemoglobin protein in the blood.
Increased levels can impair the blood’s oxygen carrying capacity and certain drugs are known to
increase blood methaemoglobin.

14 Senate Foreign Affairs, Defence and Trade References Committee. Use of the Quinoline antimalarial drugs
Mefloquine and Tafenoquine in the ADF - 30/31 August - Q6 - 100 club'

1> This information formed part of the information sheet/consent form which was provided at Annex G of Defence’s
submission to the Senate Inquiry
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40. If a significant anomaly was identified in tests the participants were appropriately
investigated and followed up until resolution, as was the case for all participants. An important
finding in this subgroup were the changes on the surface of the eye (cornea) called vortex
keratopathy found in a number of those who had taken tafenoquine. These changes did not affect
vision and would probably not have been found if the additional eye examination had not occurred.
This reflects the high level of care afforded to the participants of the studies. All of these volunteers
were subsequently followed up by an ophthalmologist until the changes had fully resolved and all
resolved within six months of return to Australia.

41. This sub-group were given the same antimalarials (either mefloquine or tafenoquine) as all
other study participants and, apart from the additional testing, were managed, monitored and
followed up in exactly the same way. This included specific follow-up for up to 12 months and the
provision of a study card that advised them and their medical practitioner of what to do and who to
contact if they were to develop fever in the six months after the study. As well as the specific
follow-up conducted as part of the studies, standard post-deployment assessments were provided for
all personnel who participated in these studies, including a return to Australia medical and
psychological screen (RtAPS). Three months after return, they also had a comprehensive medical
assessment and a post-operational psychology screen (POPS).

42.  While serving all participants continued to be monitored through Annual Health
Assessments (AHA), which were standard practice for the ADF until 2011 when the new
evidence-based Periodic Health Examination schedule was implemented. The AHA involved
the member being asked a comprehensive set of questions regarding symptoms across all areas
of the body. If any symptoms were reported, the individuals were referred for medical officer
review and managed accordingly.

Information provided to study participants

43.  The Committee has heard from several individuals that they were not provided sufficient
information or were lied to regarding the drugs they were being given and their side effects,
including that they were not told that tafenoquine was not yet a registered medication. The
implication is that they were therefore unable to provide informed consent. Defence strongly refutes
this allegation.

44.  All participants were verbally advised that tafenoquine was a drug under development.

For the tafenoquine prevention study, the combined information sheet and consent form indicates
that tafenoquine is a “new drug” that “has not been registered in Australia” and is “still defined as
an ‘experimental’ compound”®. Participants of this study were also advised that the study was
double-blinded and that they would not know which drug they were on while the studies were being
conducted.

45, Participants were not misled regarding side effects; they were briefed in accordance with
information known at that time. The briefings included discussion of known potential adverse
events and, in relation to mefloquine, included information on the reports of psychiatric events.
This was based on the information known at that time, which indicated that such events occurred
in 1 in 10000 individuals. It was also reinforced that those with a history of psychiatric conditions,
anxiety, depression and epilepsy should not volunteer for the study.

16 See Annex G of Defence’s submission to the Senate Inquiry
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46. In regard to tafenoquine, the known potential adverse events at that time were related to
drug intolerance (symptoms such as vomiting, nausea and diarrhoea) and were drawn from the
preceding tafenoquine clinical studies. No specific mention of neuropsychiatric adverse effects or
past history was made in relation to tafenoquine as these had not been reported, however for the
prevention study these elements were emphasised because the study was double-blinded and
participants could be receiving mefloquine. These discussions were reflected in the consent forms
for the studies.

Deployment of those not participating in the studies

47. During the public hearings the Committee has engaged in discussion regarding the numbers
of individuals who did not participate in the studies but still deployed, particularly in the context of
the tafenoquine prevention study.

48. The Inspector General ADF (IGADF) Inquiry into the conduct of the studies and the
testimony of Lieutenant General Caligari'’ both indicated that over 400 individuals on the 1 RAR
Battalion Group deployment did not participate in the study. This demonstrates that it was not
mandatory to be on the study in order to deploy. No evidence has been presented that anyone was
stopped from deploying because they refused to participate in the studies.

49, The overall number of personnel who declined to participate across all studies is difficult to
ascertain as there was no requirement in the study protocols to record reasons why members were
not specifically recruited. This was in part intended to ensure that members did not have to disclose
to their colleagues the reasons why they may not be study participants. In addition to not
consenting, study exclusion criteria included blood test results, past medical conditions, and
availability in location to undertake the loading dose under observation.

50. For the tafenoquine prevention study, 95 personnel were recorded as being unwilling or
unable to enrol and another 24 were excluded as they were found unsuitable on screening. Of these,
40 were Privates or Lance Corporals, 27 were Corporals, 27 were Senior Non Commissioned
officers, and 25 were officers up to the rank of Major.

51. Those deploying who were not on the studies were still required to take an antimalarial, and
this was either doxycycline or mefloquine (see paragraph 33 for more information on this).

The use of a loading dose

52.  The Committee has requested additional information on the use of a loading dose for those
taking mefloquine or tafenoquine (for prevention) as part of the studies'®. Taking a three day
loading dose at the start of a course of mefloquine when used for prevention is standard Defence
practice. A three day loading dose was also used for those taking tafenoquine during the studies.

17 Senate Foreign Affairs, Defence and Trade References Committee. Use of the quinolone antimalarial drugs
mefloquine and tafenoquine in the Australian Defence Force. Townsville Public Hearing, 31 August 2018, p 22

¥ Senate Foreign Affairs, Defence and Trade References Committee. Use of the Quinoline antimalarial drugs
Mefloquine and Tafenoquine in the ADF - 30/31 August - Q7 - 'loading doses'
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53. Mefloquine and tafenoquine both have a long half-life and therefore it can take several
weeks for sustained protective levels of the drug to be reached. This is a problem when preparing
forces for deployment at short notice as it could mean that soldiers are unprotected for periods
during the initial deployment period. A loading dose prior to deployment achieves protective levels
more quickly. Mefloquine loading doses of 250mg daily for three consecutive days have been
shown to result in steady state blood concentrations in three days as compared with seven to 10
weeks when weekly dosing is used™®. Taking a loading dose before deployment also allows any side
effects to be identified before deployment and for the medication to be stopped if necessary

54.  Aloading dose prior to travel or deployment has long been recommended in the literature.
While not specifically mentioned for this purpose in the Lariam™ Product Information for
Australia®, it is recommended in that of other countries such as New Zealand®'. A loading dose of
tafenoquine when used for prevention of malaria is recommended in the newly published Product
Information.

55.  The importance of a loading dose of mefloquine in an operational setting had been well
demonstrated in other militaries by the early 2000s. A deployment of US Marines to Somalia in
1993 experienced high rates of malaria in those who changed from doxycycline to mefloquine
without loading doses?. The paper detailing this experience concluded that military personnel and
other travellers to highly malarious areas who are taking mefloquine for prevention should either
take several weekly pre-travel doses or employ a loading dose. The loading dose regimen was
subsequently trialled in US Marines in a non-endemic area and found to be effective and tolerable®®,

56. In May 2000, the UK forces rapidly deployed two battalions to Sierra Leone, and could not
achieve sufficient pre-exposure dosing due to time and supply difficulties. At that time, the UK did
not advocate a loading regimen. A large number of falciparum malaria cases resulted*.

57.  The failure to provide Australian soldiers deploying into Timor-Leste with a loading dose of
mefloquine would have ignored the real-life experience gained by both the USA and UK forces and
placed ADF members at unnecessary risk of malaria. Defence therefore ensured that all those who
received mefloquine were given a loading dose before deployment. This remains standard practice.

Medical Officer role in the tafenoquine eradication study

58.  Some individuals have claimed that they did not see a doctor before participating in the
tafenoquine eradication studies. It was a study requirement for all individuals to be briefed and
consented by a doctor. If this didn’t occur then the individual was not considered for the study. It is
possible that the medications themselves were handed out by other health staff as this was common
practice on deployments (see paragraphs 103 to 106).

9 Roche. Product and Consumer Medicine Information Licence, Lariam ®, Mefloquine Hydrochloride (Australia).
 The Lariam™ Product Information in Australia does recommend a loading dose for treatment with mefloquine.
Roche. Product and Consumer Medicine Information Licence, Lariam ®, Mefloquine Hydrochloride (Australia) (see
Annex B to Defence’s submission).

2 See New Zealand PI for Lariam™ on the New Zealand Medicines and Medical Devices Safety Authority website:
http://www.medsafe.govt.nz/profs/datasheet/l/lariamtab.pdf

22 Wallace MR, Sharp TW, Smoak B, Iriye C, et al Malaria Among United States Troops in Somalia. Am J Med 1996:
100: 49-55

% Boudreau E, Schuster B, Sanchez J, et al. Tolerability of prophylactic Lariam regimens. Trop Med Parasitol 1993;
44 257-265

# Tuck J, Andrew Green A, Roberts K. Falciparum malaria: an outbreak in a military population on an operational
deployment. Military Medicine 168: 8: 639-642
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Reporting of side effects

59. The Committee heard testimony from several individuals that they had reported side effects
during the studies but were ignored, and/or that they were told to remain on their medication
regardless.

60.  Side effects could be reported by members in two ways — either to the study team doctors
through the structured interviews conducted at programmed intervals during the study, or by
reporting to their supporting health element. If reported by the former, individuals were referred to
the supporting health element for review. The health provider would then consider the start and
finish dates of symptoms, the relationship to times of dosing, and whether the member and/or health
provider believed that the symptoms were related to the drug or another cause. Examples of the
latter could be vertigo associated with motion sickness from travelling in the back of a closed
Armoured Personnel Carrier, or sleeping problems due to the proximity of aircraft operations.

If symptoms were severe and thought to be associated with the antimalarial medication being taken,
or if requested by the individual, the medication was ceased and an alternative provided.

61.  All adverse events reported by study participants were recorded contemporaneously by two
methods. The first was in the study Case Record Form, which was used to collect data for the study.
The second was by a form known as the ‘PM105’, which was where all health treatment data on
individuals was recorded at that time. These were later filed in individuals’ medical documents.

Recording of Study Information

62. It was implied by several individuals that study documentation had been removed from their
medical record.

63.  The study Case Record Form documents, where study related data was recorded, did not
form part of the normal health record and were never included in the medical records. However, as
indicated above, clinically relevant information was generated from the studies including test results
and PM105s. These were subsequently placed on both the Unit Medical Record (UMR) and later
Central Medical Records (CMR) of participants in accordance with Defence practice at the time.
Transfer of clinical information recorded on deployment occurred via this process irrespective of
whether a member was a study participant or not. It is acknowledged that, as the health records
were paper based at this time, the potential existed for pages to be lost and not filed in the UMR or
CMR. It is likely that this occurred in some cases.

64.  Where participants were seen through routine health support elements such as the Unit
Regimental Aid Post (RAP), the documentation was added to the member’s UMR and CMR and
copies of notes were also made available to AMI.

65. Since 2016, when a serving member has requested and been provided with their study
documentation, this additional information has been added to the Defence electronic Health
System (DeHS).
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Availability of Study Protocols

66.  There was some confusion at the Brisbane public hearing regarding the availability of the
tafenoquine prevention study (referred to as “Study 033’) protocol®. This protocol is not
commercial-in-confidence as was indicated in evidence but was marked ‘in-confidence’ at the time
it was submitted to the relevant Ethics Committee. The original and amended protocols for this
study, as well as a plethora of related documentation, were released on 10 January 2017 under the
Freedom of Information Act 1982%°. These documents are attached to this submission (Annex C).

67. It should be noted that the protocol was modified over time, and that each modification
was subsequently provided to the Ethics Committee for clearance as is standard practice.
Modifications to protocols are not unusual in the evolution of clinical studies.

68.  Study protocols for other studies are available upon request.

Notification letters following the tafenoquine prevention study

69.  The Committee heard that a number of individuals received contradictory letters following
the tafenoquine prevention study. This has been confirmed and was due to a clerical error. In
accordance with the study protocols, researchers wrote to all participants once the data was
‘unblinded’ (i.e. it became apparent which medication people were on) advising them which of the
medications they had been taking. Unfortunately, all participants originally received a letter stating
that they had been taking mefloquine. This was corrected with subsequent correspondence where
appropriate. Additional letters were provided to participants who had taken tafenoquine to advise
then of the finding of vortex keratopathy in some participants who had taken tafenoquine, and that
the condition was benign and resolved completely after tafenoquine was stopped.

% Senate Foreign Affairs, Defence and Trade References Committee. Use of the quinolone antimalarial drugs
mefloquine and tafenoquine in the Australian Defence Force. Brisbane Public Hearing, 30 August 2018, p 23
® FOI 180/15/16
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ETHICAL CONDUCT OF STUDIES AND INFORMED CONSENT

70.  Several written and verbal submissions, including those of the Quinoline Veterans and
Families Association?’” and the Quinism Foundation®®, have implied that there was scientific and/or
criminal misconduct by the researchers involved in the antimalarial studies. Many former serving
members have claimed that they were used as ‘guinea pigs’ in the studies. There have also been
allegations that the motivation for undertaking the tafenoquine studies was a financial one and that
there has been collusion with pharmaceutical companies. The question of whether it is possible to
give informed consent in a military context at all has also been raised.

71.  Asdetailed in Defence’s submission, the study research methodology was sound, consistent
with international guidelines, and ethical, having been scrutinised, cleared and later audited by the
extant Defence Human Research Ethics Committee. This includes the requirements put in place to
ensure informed consent. The papers produced from these studies were extensively peer reviewed
and published in leading scientific journals. The studies have also been independently reviewed by
an IGADF Inquiry (see paragraphs 84 to 88 for more detail) and, more recently, an FDA audit (see
paragraphs 13 to 17). These activities represent independent assurance of the validity and ethical
good standing of the studies. Defence therefore denies any allegations that the studies were
conducted in an inappropriate or unethical manner.

72. Some of the issues around the conduct of the studies are addressed in more detail below.

Informed Consent

73.  The Committee has heard opinions that informed consent is incompatible with military
service due to the hierarchical nature of the military. It has therefore been implied that undertaking
clinical studies on military personnel is inappropriate in all circumstances.

74.  The ADF strongly supports an individual’s right to either participate in research or decline
to do so. While ADF members are required to follow lawful orders, their participation in research
and in their own health care cannot be forced. Their best interests are taken into account by
researchers and protected by an independent Ethics Committee.

75. The current Departments of Defence and Veterans® Affairs Human Research Ethics
Committee (DDVA HREC), like its predecessors, is a properly constituted and registered ethics
committee. Its membership includes a lawyer, lay people, a pastoral care member, a civilian clinical
care provider and others with experience in the types of research being considered by the
Committee. The DDVA HREC also includes a Defence health graduate and a contemporary
veteran. The members are personally appointed to each category of membership and are not
representatives of Defence or DVA. A significant number of the members are from outside of
Defence.

76.  As detailed in the Defence submission, the National Statement on Ethical Conduct in
Human Research recognises military personnel as a potentially vulnerable population with respect
to volunteering and consenting to participation in research®. The DDVA HREC is acutely aware of
this and is very stringent in its review of research proposals to ensure that there is no coercion, real
or perceived, in the recruitment of participants from the ADF. For example, research in new
military recruits, who may perceive that their participation is expected, is rarely approved.

27 Submission 16 to the Senate Inquiry - The Australian Quinoline Veterans and Families Association

%8 Submission 17 to the Senate Inquiry - The Quinism Foundation

% National Health and Medical Research Council. National Statement on Ethical Conduct in Human Research (2007)
(Updated 2018). Chapter 4.3: People in dependent or unequal relationships. Available at:
https://www.nhmrc.gov.au/ files nhmrc/file/publications/national-statement-2018.pdf
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77. The DDVA HREC also ensures that the information provided to prospective participants
emphasises that participation is voluntary, that there is always an option to withdraw from
participation at any time, and that there will be no detriment to the individual should they choose
not to participate or to withdraw. Minutes of the Ethics Committee meetings relating to the ADF
antimalarial studies released under the Freedom of Information Act 1982 demonstrate the
Committee’s requirements for amendments to the submitted information sheet and consent form to
ensure these provisions were included.

78. Recruitment through the chain of command is not permitted and prospective participants
must be given adequate time and opportunity to ask questions and consider their participation.
The DDVA HREC monitors all approved research to ensure the research is being conducted in
accordance with the approved provisions.

79. It is a similar situation in the provision of health care and force health preparation more
generally. Prior to entry into the ADF, applicants are advised of medical requirements, such as
blood tests and vaccinations, so that they are appropriately informed and can decide whether or not
they want to proceed. If they choose not to undergo these requirements, they have the option of
withdrawing their application.

80. In service, ADF members may decline a particular health intervention. Those who decline
vaccination or any other treatment that is deemed necessary for them to safely deploy or work will
not be forced to undertake this treatment; however, there may be consequent implications for their
employment or deployment. For example, a member may not be permitted to deploy on operations
if they have not been fully prepared from the health perspective. This is a duty of care and safety
issue: it would not be appropriate to allow members to deploy if they are not adequately protected
against known and preventable infectious disease risks.

81. If a member declines a particular treatment then their medical employment classification
may be reviewed and employment restrictions applied to ensure they are not put at undue risk in the
military environment. At all stages, the members are informed of what is required, why and of the
risks that might be associated with their decision. It is acknowledged that some ADF members may
just comply with medical requirements because they believe that is what is expected. However, if a
member genuinely does not want to undergo a particular intervention, they are afforded their basic
rights and not forced to do so. They are counselled about the risks, benefits and potential
consequences, and are given the opportunity to make an informed decision.

82. It is important to note that the routine vaccinations and other preventative medications
provided in the ADF are usually mainstream countermeasures approved for use in Australia and
used widely in the civilian community. Clinical treatment is provided in accordance with best
practice clinical guidelines. Any medicine or treatment that is still deemed experimental or is not
approved for routine use in Australia is managed through a formal informed consent process.

For example, a cancer patient whose specialist offers them a place in a clinical treatment trial will
be counselled to ensure that they make their own decision once they fully understand the risks and
benefits. Highly specialised vaccines or medicines that may need to be used as countermeasures
against particular threats, such as nuclear, biochemical or exotic infectious diseases threats (such as
Ebola), are only administered after the provision of fully informed written consent.

83.  Any potential constraints that might be put on clinical research due to concerns about
informed consent must be balanced against the considerable direct benefits that have been

obtained by participants in clinical studies of novel drugs to treat a variety of medical conditions.
While some research may not infer direct benefit to the individual, everyone has the right to choose
whether or not to participate for their own future benefit, or the benefit of others.
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The Inspector General ADF (IGADF) Inquiry

84. Several submissions to the Inquiry have expressed dissatisfaction with the conduct,
outcomes and neutrality of the IGADF Inquiry conducted in 2016%°. More clarification on the
nature of the Inquiry and its independence is provided below.

85.  The Inquiry was conducted by Brigadier Andrew Dunn CSC, at the direction of the
then-IGADF (Mr Geoff Earley) following a complaint from Major Stuart McCarthy.

Brigadier Dunn is a highly experienced and qualified legal officer with over 35 years’ experience in
the ADF. He served in the permanent Army (ARA) from 1982-2011, deployed on operations on
five occasions, including a six-month deployment to Timor-Leste in 2000, and now serves in the
Army Reserves. He has held many appointments in the ADF, including the Director of Army Legal
Services and the Director of Military Justice (Administrative and Discipline Law), and is a former
Deputy Inspector-General of the Australian Defence Force. Brigadier Dunn has conducted, assisted,
or reviewed many administrative inquiries including Boards of Inquiry.

86. An important contextual point is that the IGADF antimalarial drug study inquiry examined
whether the 2000 to 2002 antimalarial drug studies were conducted ethically and in accordance with
national guidelines. The principal focus of the Inquiry was to determine whether relevant processes
and national guidelines existing at the time for the conduct of clinical studies had been observed,
including an examination of the issues of voluntary participation and informed consent. The Inquiry
did not examine the general use of mefloguine or tafenoquine by Defence members, or the side
effects that may be caused by those antimalarial drugs, as these were medical issues which fell
outside IGADF's military justice jurisdiction. Therefore, expert medical opinion on this issue was
not required.

87.  The Inquiry also examined whether Major McCarthy had been threatened with disciplinary
action for expressing concern about individuals allegedly affected by mefloguine. Finally, the
Inquiry examined whether a named Defence health officer had become aware of neurotoxic adverse
side effects of mefloquine and had failed to disclose this to senior Defence officials.

88.  The Inquiry procedure for gathering relevant evidence included obtaining information from
witnesses, including witnesses identified by Major McCarthy and also expert witnesses. The Inquiry
procedure also included an extensive review of the study documentation, and the collection of
supporting and reference documents. These documents included national guidelines, protocols,
policy and procedures relating to the conduct of research studies, and the Human Research Ethics
Committee approvals relating to the studies. The IGADF Inquiry found that the studies had been
conducted ethically, according to relevant regulations and that no violation of military law had
occurred.

Claims that soldiers were used as ‘guinea pigs’

89. The highly emotive and misleading term “‘guinea pig’ is variously defined as anything from
“a subject of research, experimentation, or testing”** to a description of someone where
“...something is tested on them that has not been tested on people before” 2. While the first
definition obviously applies to the participants in these or any other studies, the second definition
does not apply.

%0 Inspector General ADF. Inquiry Report into issues concerning antimalarial trials of the drug mefloquine between
2000 and 2002 involving Australian Defence members deploying to East Timor. 2016, paragraphs 158, 170, 233.
Available at http://www.defence.gov.au/Publications/COI/Docs/COI-AntiMalarial Trials.pdf

#1 Merriam-Webster Dictionary (online)

% Collins English Dictionary (online)
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90. At the time of the studies, mefloquine was already registered and had been used widely in
both military and civilian populations. While tafenoquine had not been registered, it had previously
been used in large numbers of people in clinical studies. In addition, participants provided informed
consent, participation was voluntary, and the drugs were administered in accordance with Ethics
Committee approved study protocols and/or through permission from the TGA.

91.  All study participants were monitored much more intensely and carefully than was usual for
deployed ADF personnel who were given antimalarials to protect against malaria in accordance
with extant policy. As the Committee heard in Brisbane, in the case of mefloquine this was perhaps
an overly cautious but entirely appropriate approach given that Defence had limited experience with
this medication at that time**,

Alleged collusion with pharmaceutical companies

92. It has been alleged that the pharmaceutical companies involved in the development of
tafenoquine, and perhaps also ADF officials, stand to make millions of dollars from the registration
of tafenoquine. This is strongly denied. No ADF official has a financial interest in tafenoquine or
any other antimalarial. In addition, as noted in the Defence submission, antimalarial medications are
not regarded as very profitable and rely on entities such as the US Army and not-for-profit
organisations such as the Medicines for Malaria Venture (MMV) to advocate for their registration.

93.  Although it is not possible to be certain of the total investment required for the development
of tafenoquine, it is likely to be in excess of US$1 billion. It is understood that GSK has spent in
excess of $100m on the recent FDA registration process alone. Some of these costs will be
recouped under a system known as a Priority Review VVoucher. This is a means by which the

US Government subsidises drugs that do not have viable commercial markets but are needed for
important niche markets (these are known as ‘orphan drugs’). As the first company to obtain
registration for tafenoquine, GSK received a voucher under this system thought to be valued at an
estimated US$100m.

94, It is estimated that the global roll out of tafenoquine, which has yet to occur, will in fact cost
more than US$100m and it is likely that it will require continued subsidy, as is the case for many of
the current antimalarial drugs, because it will largely be used in developing countries. The US
military also continues to invest a great deal of money in tafenoquine because it is required for force
health protection.

% Senate Foreign Affairs, Defence and Trade References Committee. Use of the quinolone antimalarial drugs
mefloquine and tafenoquine in the Australian Defence Force. Brishane Public Hearing, 30 August 2018 p 24
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GENERAL USE OF ANTIMALARIALS BY DEFENCE

95.  Several questions have arisen in the course of the Inquiry as to how Defence has used, and
continues to use, preventive antimalarial medications for ADF members on deployments outside of
the specific studies detailed in Table 1, including how many individuals have been prescribed
mefloquine in these situations. It is reiterated that no individuals have been given tafenoquine
outside of the studies.

Prescription of mefloquine outside of the studies

96.  Since January 2001, 666 personnel have been prescribed mefloquine outside of the

ADF Malaria and Infectious Disease studies. Table 2 provides a year by year break down of these
prescriptions. The figures in the early years of this table include those deploying to Timor-Leste
who were given mefloquine outside of the antimalarial studies.

2001 2002 2003 2004 2005 2006 2007 2008 2009
94 77 69 67 73 53 28 32 29
2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018%
25 26 13 20 35 15 5 2 3
Table 2: Number of ADF members who were prescribed outside of the antimalarial studies from 01
January 2001

97. From the early 1990s to 2006, mefloquine was used by Defence as its second line preventive
antimalarial; that is in circumstances where individuals were unable to tolerate doxycycline or for
whom it was unsuitable. Intolerance to doxycycline is a common event and a second line
antimalarial prevention drug is required particularly for those with severe gastrointestinal symptoms
or photosensitivity (intolerance to sunlight), which can be especially problematic in tropical
environments. As it was mandatory to be on a preventive antimalarial for force protection reasons,
mefloquine was at that time the only choice for those deploying who could not tolerate
doxycycline®. Therefore, as the Committee has heard, a small number of individuals in earlier
deployments were prescribed mefloquine.

98.  Asdescribed in paragraph 33, the exact number of individuals who were prescribed
mefloquine outside of the studies prior to January 2001 is not known as Defence did not have a
complete electronic dispensing record until this date. The only way to establish this number would
be to review the hard copy medical documents of ADF members who deployed into malarious areas
before this time.

Choice of antimalarials

99.  The Committee has specifically questioned why some members involved in the studies were
given doxycycline rather than mefloquine on subsequent deployments*®. This is because,
notwithstanding the fact that the studies were successful and that most users tolerated mefloguine or
even preferred it (94 per cent of soldiers taking mefloguine at the end of their deployments
indicated they would use it again), doxycycline remained the preferred (first-line) medication for
prevention of malaria. Tafenoquine was not an option as it was not registered at the time.

* To 31 August 2018
* This changed in 2006 when atovaquone/proguanil was officially adopted in policy as the second line antimalarial.
* |bid, p 22
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100. The Committee has also heard opinions from individuals that atovaquone/proguanil, more
commonly known by its trade name Malarone™, could have been used as an alternative to
doxycycline rather than conducting the mefloquine and tafenoquine studies. It has also been implied
that the then AMI staff recommended against the adoption of Malarone™ due to cost®’.

101. Atovaquone/proguanil was tested for use in prevention of malaria in ADF personnel in
Bougainville during the late 1990s, however it was not registered for use in Australia for
prevention until late 2001, by which time the Timor-Leste studies were well underway. In addition,
atovaquone/proguanil, like doxycycline, requires a daily dose, and therefore has similar compliance
issues.

102. Interms of the financial aspects, the quoted paper did comment on the significantly
increased cost of atovaquone/proguanil compared with doxycycline as a factor to be considered®.
This was in the context of determining whether a substantially increased cost could be justified
given that the two drugs have similar levels of efficacy in preventing falciparum malaria, that
doxycycline was reasonably well tolerated, and that it offered additional benefits in protecting
against other tropical diseases. It was subsequently determined that there was no compelling reason
to switch from doxycycline to atovaquone/proguanil for first line prevention of malaria.

Supply of antimalarials on operations

103. The Committee has heard varying accounts regarding how antimalarials were provided on
deployment, both in general and during the studies. The requirement to take antimalarial
medications on operations is part of an overall force protection plan. It is detailed either in a stand-
alone Health Support Plan or, in the case of large Operations, in an annex to the overall Operations
Order. These force protection measures are not optional. It is standard practice for a medical officer
to produce a prescription for the medication required by each individual. Dispensing of the
medication for the initial period of an operation is usually conducted at the supporting health centre
pharmacy. Depending on the nature and length of the deployment, members may be provided with
enough medication to last the entire period, however, this is often not the case for longer
deployments for logistical reasons.

104. For prolonged operations medications, including antimalarials, are usually supplied to the
supporting health element and distributed by health personnel, including medics, during the
deployment. Due to the requirement for doxycycline to be taken with food and at the same time
each day, it has sometimes been distributed by embedded health personnel in bowls placed on tables
at meal times. This also helps maintain access to medications for those who find themselves in an
unplanned location without their antimalarial medication.

105. Distribution of medications to those participating in the studies followed these general
guidelines. Due to the high level of scrutiny involved with conducting the studies, it is understood
that often the antimalarial medications were given out weekly by medics ‘on parade’ to ensure
compliance, rather than each individual being given a longer term supply of the medication.

106. If members are changed from one medication to another during a deployment due to side-
effects or intolerance to the initial medication, it is standard practice for this to be prescribed by a

%" For example Submission 17 to the Inquiry by the Quinism Foundation.

%8 This was a double-blinded pre-registration study of atovaquone/proguanil to determine its tolerability and efficacy in
a deployed military population (Elmes N, Bennett S, Nasveld, P. Malaria in the Australian Defence Force: the
Bougainville experience. ADF Health, 2004, 5 (2). pp. 69-72)

¥ Elmes N, Bennett S, Nasveld, P. Malaria in the Australian Defence Force: the Bougainville experience. ADF Health,
2004, 5 (2). pp. 69-72.

20
September 2018



Use of the Quinoline anti-malarial drugs Mefloquine and Tafenoquine in the Australian Defence Force
Submission 1 - Supplementary Submission 1

medical officer and for a note to be placed in the member’s medical record. The required
medications would then be dispensed from the supporting health element.

Duration of mefloquine use for prevention of malaria

107. The Committee has heard concerns from veterans that the use of mefloquine for prolonged
periods (greater than three months) contradicts the advice of the manufacturers. Drug registration
bodies initially license drugs based on the studies presented to them and most antimalarial drug
studies are conducted for less than six months for logistical reasons. The Product Information for
mefloquine now states that “This drug has been administered for longer than 1 year. If the drug is to
be administered for a prolonged period, periodic evaluations including liver function tests should be
performed.”*® The United States Centers for Disease Control and Prevention (CDC) places no
recommended time limits on the duration of use of mefloquine for the prevention of malaria®’.

108. Mefloquine had been successfully used for long periods in Africa by the US Peace Corps
prior to the Timor-Leste studies with no evidence of long term health effects*’. Long term follow-
up of the US Peace Corps, a majority of whom took mefloquine, showed no serious adverse effects
attributable to the medication after more than 10 years®.

“0 Roche. Product and Consumer Medicine Information Licence, Lariam ®, Mefloquine Hydrochloride (Australia).

! See CDC Fact Sheet at: https://www.cdc.gov/malaria/resources/pdf/fsp/drugs/mefloquine.pdf

| obel HO, Campbell CC, Hightower AH, et al. Long-term malaria prophylaxis with weekly mefloquine. The Lancet.
1993 Apr 3;341(8849):848-51

* Tan KR, Henderson SJ, Williamson J, et al. Long term health outcomes among Returned Peace Corps Volunteers
after malaria prophylaxis, 1995-2014. Travel medicine and infectious disease. 2017 May 1;17:50-5.
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SIDE EFFECTS, DIAGNOSIS AND TREATMENT

109.  Over the course of this Inquiry, the Committee has heard much about the short and
perceived long term side effects of mefloquine and tafenoquine from those who took the
medications. Many tragic accounts have been heard from former ADF members who are suffering
from a variety of long term health, including mental health, problems. This is of great concern to
Defence and is why Defence continues to encourage any individual or their family to seek care -
whatever the cause - whether it be from ADF health facilities or from DVA or the Veterans and
Veterans Families Counselling Service (VVCS).

110. In light of this, the Committee has asked for more information about the process of making
a diagnosis in those who have long term symptoms they believe may be related to these
medications™.

Short term effects — vivid dreams

111.  Asreported to the Committee by many individuals, mefloquine has been shown to cause
vivid dreams in some people. This is generally regarded as a mild event without long term
consequences, and is not in itself regarded as a reason to cease the medication.

112.  Dreaming, including having vivid dreams, is a common event. It occurs predominantly in
Rapid Eye Movement (REM) sleep, and tends to increase in duration as the night goes on.

People are most likely to remember the last dream that they have in the sleep cycle. The last dream
in the sleep cycle is often also the longest and most vivid.

113. Many medications are known to cause vivid dreams, including blood pressure medications,
beta blockers, some medications for Parkinson’s disease, some medications for smoking cessation,
and antidepressants. Vivid dreams can also be more common in individuals who have disrupted
sleep, anxiety, stress, and changes to sleep schedule (changes to time zones and shift work), many
of which can occur on deployments.

114.  Vivid dreams have been reported when using tafenoquine but at similar rates to those taking
a placebo in non-deployed subjects. The rates in the ADF studies were higher and this implies that
deployment related factors may have been involved.

115. It should be noted that some soldiers describe “doxy dreams” despite this not being noted in
the Product Information for doxycycline. These are much more likely to be related to deployment
related factors rather than the medication itself, as it is not described as a common effect in general
population studies.

Long term effects

116.  While the Committee has heard from a large number of individuals who have serious long
term health effects, what has not been clearly established is the cause of these health problems.
Indeed, while Defence has never denied that long term problems have been attributed to the use of
mefloquine, the evidence would suggest that this is rare. There is no compelling evidence that
tafenoquine causes long term effects; however advocates have suggested that it may do based on
findings in earlier medications from the same class of drugs - a form of “‘guilt by association’.
There are many possible causes for the symptoms that those who have presented to the Inquiry are

* Senate Foreign Affairs, Defence and Trade References Committee. Use of the quinolone antimalarial drugs
mefloquine and tafenoquine in the Australian Defence Force. Brishane Public Hearing, 30 August 2018 p 24
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experiencing; however, the evidence suggests that it is far more likely that they are related to
exposure to traumatic events than the use of antimalarials.

Trauma related symptoms

117. Inits submission to the FDA, GSK made specific note of the late reports of neuropsychiatric
symptoms in ADF personnel, which were made more than 15 years after the studies and at a rate
higher than during the studies themselves®. It noted that these reports were not medically
confirmed, but were at a higher rate than those seen in non-military populations. The submission
noted that data limitations and factors such as recruitment, selection and recall bias made it
impossible to make a connection between the mild to moderate side-effects reported at the time of
the studies, and the permanent and serious health effects being reported many years later.

The observation was made that “(T)the majority of soldiers making reports were exposed to triggers
for post-traumatic stress syndrome, the symptoms of which are similar to those included in the
(later) reports”“® and that “...it is possible that deployed ADF soldiers represented a higher risk
population” than the other populations studied. This does not mean that the neuropsychiatric
symptoms reported were causally related to the drug, only that they were reported at higher rates
than other populations that took this drug.

118. Like the GSK submission, the submission by 60P noted that the ADF tafenoquine
prevention study group had a unique psychiatric adverse event profile compared to all other
tafenoquine prevention studies*’. In attempting to explain this discrepancy, the submission
references a number of studies that have shown that deployment is itself a risk factor for
neuropsychiatric events, dating back to at least the US Civil War. In almost all of these studies, a
suitable control population is unavailable. It notes that recent studies that do report on comparisons
between deployed and non-deployed personnel, or between pre- and post-deployment mental health
status, strongly support a negative effect of deployment on mental health. Their conclusion was
that, due to this background level of outcomes, attribution of these symptoms to tafenoquine was
“...not plausible™®®,

119. As mentioned in Defence’s submission, the deployment to Timor-Leste was not a benign
environment and was declared as warlike service by the Australian Government. A comprehensive
study of personnel who deployed to Timor-Leste was conducted in 2007*°. The study estimated that
7.2 per cent of personnel who deployed to Timor-Leste self-reported symptoms of PTSD, and that
6.9 per cent had a high level of psychological stress in the long term. This was based on data
gathered seven to nine years after deployment. In the study a number of specific traumatic
exposures were reported by deployed ADF personnel including:

a. danger of being injured or killed (reported by 71 per cent of ADF members)
b. witness to human degradation and misery on a large scale (58 per cent)
C. seeing dead bodies (49 per cent) or handling dead bodies (28 per cent)

* The GSK briefing to the FDA is available at:
https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Anti-
InfectiveDrugsAdvisoryCommittee/UCM612875.pdf

“® Ibid p 26

*" The 60P briefing to the FDA is included in Submission 9 to this Inquiry and is available at:
https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Anti-
InfectiveDrugsAdvisoryCommittee/UCM614202.pdf

“® Ibid p 124

* Waller M, Treloar SA, Sim MR, McFarlane AC, McGuire ACL, Bleier J, Dobson AJ. Traumatic events, other
operational stressors and physical and mental health reported by Australian Defence Force personnel following
peacekeeping and war-like deployments BMC Psychiatry201212:88
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fear of exposure to a toxic agent, contagious disease, or injury (31 per cent)
hearing of a close friend or co-worker injured or killed (30 per cent)
being present when a close friend or co-worker was injured or killed (13 per cent)

Q —~ o o

: other stressors, including threat of danger (67 per cent) and health concerns (52 per cent)

120. If you were to extrapolate these figures to those who took mefloquine or tafenoquine as part
of the antimalarial studies (2859), it could be expected that over 200 personnel in this group may
have had symptoms of PTSD at the time of the 2007 study, and just under 200 would have had a
high level of psychological stress in the long term. The prevalence of PTSD in military cohorts has
also been shown to increase over time therefore these rates could be even higher amongst this
group®®. Such evidence makes it very difficult to ascribe a specific, non-trauma related cause to
those who are now experiencing symptoms of mental health conditions.

121. A newly published study that examined nearly 20,000 US veterans from South-West Asian
deployments (Irag and Afghanistan) between 2001and 2008 supports the premise that long term
adverse effects are more likely to be related to deployment experiences than antimalarials>".

The study demonstrated no significant mental health adverse outcomes related to antimalarial
medications when combat exposure was taken into account®. The deployed veterans group was
compared against a non-deployed group who had also taken antimalarial medications.

No significant associations were found between mefloguine use and mental health and physical
health outcomes. The study outcomes concluded that combat and deployment experiences are
potent factors associated with mental health outcomes, independently of other recognised hazards
such as medication side effects. Although the findings suggested that veterans’ mental health
morbidity is not a result of mefloquine or other preventive medications, the researchers
acknowledged that further research is warranted.

Acquired Brain Injury

122.  Several individuals have postulated that mefloguine and tafenoquine have a neurotoxic
effect (i.e. that it damages the brain) and can cause an acquired brain injury. The term ‘acquired
brain injury” (ABI) is a generic term that covers any brain injury that occurs after birth. Causes
include traumatic brain injury or concussion, stroke, drugs, alcohol, degenerative brain conditions
such as Alzheimer’s Disease, and poisons. As the Committee has heard, the hypothesis that
mefloquine and tafenoquine cause ABI is not backed by definitive evidence™.

*® For example, in a more recent study of individuals who had transitioned from ADF service between 2010 and 2015,
24.9 per cent were estimated to meet diagnostic criteria for PTSD. Van Hooff M, Lawrence-Wood E, Hodson S, Sadler
N, Benassi H, Hansen C, Grace B, Avery J, Searle A, lannos M, Abraham M, Baur J, McFarlane A. Mental Health
Prevalence, Mental Health and Wellbeing Transition Study, The Departments of Defence and Veterans’ Affairs,
Canberra. 2018

>! Schneiderman Al, Cypel YS, Dursa EK, Bossarte RM. Associations between Use of Antimalarial Medications and
Health among U.S. Veterans of the Wars in Iraq and Afghanistan. Am. J. Trop. Med. Hyg., 99(3), 2018, pp. 638-648
°2 Combat exposure was measured by the use of three survey questions: “Did you ever feel that you were in great
danger of being killed?”; “Did you see anyone wounded, killed or dead?”; “Were you engaged in direct combat where
you discharged your weapon?”

>3 For an independent analysis of this hypothesis see Submission 15 by Associate Professor Karunajeewa, pp. 6-8.
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123. Diagnosing an ABI can be difficult as there are many causes and many similarities between
its symptoms and those of mental health conditions. As Mr Stuart McCarthy said in his evidence to
the Committee ABI is “...a diagnosis of exclusion, which can be very difficult and very
challenging” **. A diagnosis of exclusion involves the elimination of other reasonable possibilities.
It generally occurs when scientific knowledge is scarce, or where the means to verify a diagnosis by
objective means is absent. Several of the individuals who have provided evidence to the Inquiry
have revealed that they already have diagnoses made by specialists according to established criteria.
While individuals may disagree with their diagnosis this does not justify its dismissal in the search
for an alternative and controversial one that is not backed by scientific evidence. As discussed in
Defence’s submission, another explanation could be that an alternative diagnosis or explanation of
their condition that may be less stigmatising and easier for them and others to accept.

124.  As detailed in Defence’s submission, in August 2017 the independent Repatriation Medical
Authority (RMA) found that there was insufficient sound medical-scientific evidence to determine
that exposure to mefloquine, tafenoquine or primaquine causes chronic brain injury.

On 17 September 2018 the Specialist Medical Review Council (SMRC) released the outcomes of
its review into this matter and upheld the decision of RMA not to create Statement of Principles
(SOPs) for chemically-acquired brain injury related to mefloquine or tafenoquine®. In its
determination the Council stated that it “...was not satisfied on the balance of probabilities that
“chemically-acquired brain injury caused by mefloquine, tafenoquine or primaquine” is a particular
kind of injury or disease within the meaning of the VEA”. These two findings confirm that the link
between mefloguine and tafenoquine and ABI has not been identified.

Diagnosing and treating symptoms thought to be related to antimalarials

125. The approach to diagnosing symptoms that develop while taking a medication is relatively
straight forward. The doctor takes a detailed history of the type of symptoms experienced, when
they occurred, and what other factors may be involved. If the symptoms are thought to be related
to a medication it is stopped to assesses whether the symptoms resolve. This is also true for
mefloquine and tafenoquine. While persistence of symptoms after taking mefloquine has been
reported, in the vast majority of cases symptoms cease when the medication is stopped.

126.  An independent review of the published literature on the neuropsychiatric effects of
mefloquine concluded that there is no specific way to diagnose whether long term symptoms are
related to mefloquine®®. The independent review also concluded that there is no specific treatment
for perceived long term effects of mefloquine except to treat the symptoms, which can resemble
those of other health conditions®’.

% Senate Foreign Affairs, Defence and Trade References Committee. Use of the quinolone antimalarial drugs
mefloquine and tafenoquine in the Australian Defence Force. Brisbane Public Hearing, 30 August 2018, p 8

% Specialist Medical Review Council. Re: Decision of the Repatriation Medical Authority not to make Statements of
Principles for “chemically-acquired brain injury caused by meflogquine, tafenoquine or primaquine”. Request for
Review Declaration No. 34. Commonwealth of Australia Gazette. 17 September 2018

*® McFarlane AC. Neuropsychiatric effects of Mefloquine: Literature Review for Joint Health Command. 2016. A copy
of the review was provided at Annex K of Defence’s submission to the Inquiry and is available at:
http://www.defence.gov.au/Health/HealthPortal/Malaria/Documents/L iterature%20Review.pdf

" McFarlane AC. Neuropsychiatric effects of Mefloquine: Literature Review for Joint Health Command. 2016.
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127. Defence notes than several individuals who have provided information to the Inquiry are
seeking specialist review, treatment and rehabilitation. There are no medical specialists that
specifically specialise in the diagnosis and treatment of long term symptoms believed to be related
to having taken mefloquine. This is understandably difficult for individuals to accept, but
reassuringly, the cause of the symptoms does not necessarily determine therapy, and they can still
seek and be provided assistance for their current health problems based on the symptoms they are
experiencing.

128.  On this basis, Defence developed and released clinical guidelines for Defence general
practitioners (GPs) for the management of members who are concerned about mefloquine in 2016°%.
This has been promulgated throughout Defence, is available on the ADF Malaria webpage, and has
been shared with DVA, who further promulgated it to civilian GPs. These guidelines emphasise that
individuals who are concerned should be treated with respect, even if it is unlikely that their
symptoms have been caused by mefloquine. The steps in management are as follows:

a. Document all symptoms.

b Examine the patient, including specific neurological testing.

C. Assess the patient with readily available psychological screens, if relevant.

d Arrange further diagnostic investigations or specialist referral as appropriate (based on

symptoms). If the individual has neurological symptoms, consider referral to a neurologist,
and/or a neuropsychologist, including a request to undertake baseline neuropsychological
function. Individuals presenting with mental health symptoms should be referred to a
psychiatrist, preferably a psychiatrist with experience in military mental health.

e. Assess and document risk (to self or others).

f. Explore useful treatments. Treatment options will depend on the symptoms being
experienced and whether a condition can be diagnosed.

129. The guidelines note that, where a clinical diagnosis is made, evidence based treatment for
the condition should be provided but that no specific treatment has been proposed for mefloquine-
related neuropsychiatric problems except to cease the medication. They also advise that treatment
with medications (pharmacotherapy) or psychotherapy should be withheld until a disorder is
diagnosed, however treatment of specific symptoms causing significant distress should be
considered even without a diagnosis.

130. The fact is that, even if a causal link between the use of these medications and the current
symptoms that individuals are experiencing could be established, this is unlikely to alter the
individual’s treatment or management program. Defence’s advice to all those who believe they are
having long term symptoms relating to the use of either of these medications, or indeed symptoms
of any kind, is to see their treating doctor and discuss it with them, utilising these guidelines as
appropriate.

*8 See Annex M to Defence’s submission to the Inquiry
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Other considerations

131.  There is no doubt that many of those who have made a submission to the Inquiry
believe that their symptoms have been caused by these medications and this is not in dispute.
As Professor Brown stated in his testimony to the Brisbane public hearing:

...it is a fact that some people believe their long-term symptoms are related to ingestion of
mefloquine. And it is a fact that the majority of experts in the field do not believe there is an
evidence based basis to make this assertion at this stage™.

132. These two conflicting facts have created a hostile public discourse and made it extremely
difficult for Defence and DVA to provide assistance to those in need. Some veterans’ fixation on a
mistaken understanding of the cause of their mental health problems has inhibited them from
accepting the medical help that is available. Many of those providing evidence to the Inquiry have
stated that they have been diagnosed with PTSD but are frustrated that treatment does not seem to
be working. The failure of some people diagnosed with PTSD to improve is a known problem, but
it does not necessarily mean that the diagnosis is wrong. The public discourse has also perhaps
adversely influenced other veterans who had not previously thought that their long term mental
health problems were due to antimalarial drugs taken 20 years ago.

133.  One of the more troubling aspects for Defence is that individuals with diagnosed mental
health conditions are perhaps being further harmed by the mistaken public commentary surrounding
these drugs. There is emerging research that suggests that those who transition from Defence
experience high rates of mental health problems®. While some of this is related to specific
traumatic events experienced while serving in the military, another factor may be that they have left
the security and support of the Defence environment and, in effect, their ADF “family’. The false
narrative repeated by many advocates around Defence’s use of mefloquine and tafenoquine is that
this family ‘betrayed’ them — by allegedly experimenting on them without consent or even
‘poisoning’ them. This could have further negative impacts on their health and make it even more
difficult for Defence and DVA to engage and help these people.

%% Senate Foreign Affairs, Defence and Trade References Committee. Use of the quinolone antimalarial drugs
mefloquine and tafenoquine in the Australian Defence Force. Brisbane Public Hearing, 30 August 2018, p 47

% v/an Hooff M, Lawrence-Wood E, Hodson S, Sadler N, Benassi H, Hansen C, Grace B, Avery J, Searle A, lannos M,
Abraham M, Baur J, McFarlane A. Mental Health Prevalence, Mental Health and Wellbeing Transition Study, The
Departments of Defence and Veterans® Affairs, Canberra. 2018
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ASSISTANCE TO CURRENT AND FORMER SERVING
MEMBERS

134. The Committee has heard from several individuals of their opinion that Defence and DVA
have failed to provide assistance to those who believe they have been affected by antimalarial
medications. The Committee has also heard that Defence has failed to acknowledge the concerns of
these individuals and has expressed some confusion over the apology issued by the Surgeon
General Australian Defence Force (SGADF) in 2016.

135. Both Defence and DV A have offered multiple opportunities to communicate with concerned
current and former serving members, and provided specific avenues for them to access assistance
and/or information. From Defence’s perspective this has included: participating in various forums
including DVA outreach activities; the creation of comprehensive webpages; establishment of a
dedicated contact email address; publication of a number of internal Defence communications; and
development of management guidelines for GPs. All outreach activities have been carefully
calibrated to ensure those with concerns can access information that might assist them to seek
support while not causing undue alarm to others.

136. More clarification on some of the specific aspects raised in the Inquiry are provided below.

Provision of information by Defence

137.  Several former serving members have been critical of Defence’s provision of study records
and the assistance provided to them by Defence.

138. Defence has now responded to well over four hundred requests for information and/or study
records from current and former serving members. The study records themselves were stored in
paper form and held at ADFMIDI and had to be located, scanned, and reviewed by a medical
officer before release. In order to ensure that former serving members have all the information they
require, Defence often has to request the member’s medical documents from Defence Archives, a
process that itself can take several weeks. The medical officer then prepares a covering letter for the
documents, which provides additional information and clarification regarding what the records
show. Each letter is then personally reviewed and signed by the SGADF to ensure that all possible
assistance is being provided.

139. The above process is time consuming and it is acknowledged that there were delays in
providing information in the first few months of the process being established due to the large
volume of initial requests. This backlog has now been addressed, in part because all study records
have now been professionally digitised.

140. Some individuals who have been provided a response express dissatisfaction regarding the
information they have received. If this is the case, every possible effort is made to understand their
concerns and provide them further clarification. A small number have specifically asked Defence to
provide treatment or referral to a specialist. Defence cannot provide this service for former serving
members, however information is provided on how to seek assistance through DVA.

141.  As detailed in the Defence submission, a large number (approximately 25 per cent) of
concerned individuals who have emailed the Defence adf.malaria@defence.gov.au mailbox in
search of their study records or confirmation of study participation were not in a study.
Despite Defence’s best efforts to provide proof of this fact, some individuals remain frustrated
and have accused Defence of lying or “covering up” information.
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142.  Anexample of this is the concern expressed by the parents of Jacqueline Davies at the
Townsville public hearing®. The SGADF met Mrs Davies at the Townsville Forum in March 2016
and offered to assist her in obtaining her daughter’s health information. Numerous email exchanges
occurred over the following months, during which it was confirmed through documentation that
Jacqueline was not on any of the antimalarial studies, had in fact taken doxycycline during her
deployment, and that there was no evidence that she had ever taken mefloquine while serving in
the ADF.

Apology by SGADF

143.  Discussion occurred at the Inquiry’s Townsville public hearing as to whether Defence has
acknowledged that mefloquine has been shown to have long term effects and whether an apology
provided by the SGADF was related to this acknowledgement®. Defence has acknowledged since
at least the March 2016 Townsville forum that, as shown in the international literature, mefloguine
can cause long term health effects in a small number of individuals. However, neither Defence nor
SGADF has issued a blanket formal apology for its use of mefloquine and tafenoquine, as there is
no evidence that this use has been either unethical or inappropriate.

144. A limited apology was provided in the United Kingdom (UK) during their House of
Commons Defence Committee Inquiry into the use of mefloquine®. During testimony, the then
Minister for Defence Personnel, Welfare and Veterans apologised to those former or current UK
service personnel who were given mefloquine without having a face to face consultation and risk
assessment with a doctor. There is no evidence that this was the case in Australia, either in the
studies or for those who received mefloquine outside of the studies.

145.  The SGADF has made two apologies to individuals where review of medical records have
revealed errors in medical management. The case discussed at the Townsville public hearing related
to an apology issued in July 2016 to a former member who was given mefloquine despite having a
recorded history of a mental health condition. As indicated in the letter, as well as seeing a study
doctor as part of the informed consent process, the individual also saw a separate medical officer to
undergo a pre-deployment medical, who noted that he would be taking mefloquine. The fact that the
former member had a past history of mental health problems should have resulted in him being
excluded from the studies but this did not occur. The former member commenced on the trial but
mefloquine was ceased after about a week due to reported sleep disturbances and he was switched
to doxycycline.

146.  An apology was issued relating to the failure to exclude the former member from the study.
The letter provided an opinion that this may have occurred due to the fact that the study doctors
may not have had full access to his hard copy medical record. It was noted that this would not
happen today as Defence introduced an electronic Health System in 2014 making it easier for health
providers to access documentation®. The letter also noted that it was not possible to determine
whether the former member’s subsequent health problems were exacerbated by mefloquine from
the information available.

81 Senate Foreign Affairs, Defence and Trade References Committee. Use of the quinolone antimalarial drugs
meflogquine and tafenoquine in the Australian Defence Force. Townsville Public Hearing, 30 August 2018, pp 1-7

62 Senate Foreign Affairs, Defence and Trade References Committee. Use of the quinolone antimalarial drugs
mefloquine and tafenoquine in the Australian Defence Force. Townsville Public Hearing, 31 August 2018, p 23

% House of Commons Defence Committee. An Acceptable risk? The use of Lariam for military personnel. Fourth
Report of Session 2015 — 2016, 10 May 2016, p 30

® Note that the Defence eHealth System (DeHS) is a closed system and is not related to the national My Health Record.
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Outreach

147. Defence and DVA have considered whether further individual outreach to all those who
participated in the antimalarial studies is warranted. Given that the vast majority of the individuals
who participated in the studies are unlikely to have ongoing health problems, it was determined by
both departments that contacting this majority would cause more harm than good, in that it may
cause unnecessary worry to individuals who have no reason to be concerned. In other words if
individuals do not know they have a problem, they do not need to be contacted; if they do believe
that they have a problem that needs addressing, there are ways to seek support. This is why the
focus of both Defence and DVA has been on providing pathways to access support for those
concerned.

148. Individual follow-up is also likely to be a very resource intensive process, not least because
of the difficulty associated with contacting former serving members who transitioned from Defence
up to 18 years ago. It also risks diverting resources away from other programs supporting the health
of current and former serving members.

149. Defence is in full agreement with the Committee that all possible assistance needs to
continue to be provided to veterans, regardless of the possible cause of their symptoms.
Defence continues to work closely with DVA to ensure ongoing access to care and information.
It is appropriate that DV A takes the lead in this process, as the vast majority of those who were
participants in the studies are no longer serving in the ADF®.

150. Defence will support DVA in their upcoming mefloquine and tafenoquine consultation
forums. The purpose of the two hour forum is to provide an opportunity to hear from current and
former serving members and outline the treatments, services and supports available. This will help
DVA and Defence to continue to understand the needs of those who have concerns about these
medications and to direct them quickly to available treatment options.

151. DVA has also created a dedicated phone line — 1800 MEFLOQUINE (1800 633 567) - for
veterans with enquiries about the upcoming consultation forums and other available support.

® For those who took mefloquine or tafenoquine in these studies, only approximately 14 per cent and five per cent
respectively are still serving in some capacity.
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CONCLUSION

152.  This supplementary submission is offered in an attempt to clarify what is a difficult and
complex issue. As evidence has emerged, there appear to be three key themes or areas of concern:
the conduct of the studies and, to a lesser extent, Defence’s more general use of mefloquine; the
question of whether mefloquine and tafenoquine cause long term effects, and particularly ABI; and
the need for Defence and DVA to continue to provide support to those having long term health
problems, regardless of the cause.

153.  Defence stands by the integrity of its approach to the use of antimalarials, including in the
conduct of studies involving these medications. Defence’s use of antimalarials has been consistent
with, and sometimes more conservative than, that of other militaries. Its research has been
conducted in accordance with international and national guidelines, under the supervision of a
properly constituted Ethics Committee. The studies have been independently validated by the
IGADF and a US FDA audit.

154.  While it has long been acknowledged that mefloquine can cause long term health effects in a
small number of individuals, independent medical authorities such as RMA and SMRC have
determined that there is insufficient evidence that a causal link exists between antimalarial use and
ABI to warrant a separate SOP®. In addition, a large study in the US Army found no significant
associations between mefloquine use and mental health and physical health outcomes, and
concluded that combat and deployment experiences are more likely to be the cause of adverse
outcomes. In regards to tafenoquine, both the FDA and TGA were satisfied that the medication
meets the appropriate safety requirements to be registered for general use.

155.  Finally the most important aspect of this issue remains the health and welfare of current and
former serving members. The simple message that Defence has promulgated throughout is that
assistance is readily available to all those who have concerns about their health, regardless of the
cause. For serving members, this is through their local Joint Health Command on-base health
facility. For veterans, options include their regular GP, via the DVA mefloguine hotline or through
accessing non-liability healthcare and VVCS.

156. Defence has been transparent and proactive throughout the public campaign relating to the
use of mefloquine and tafenoquine. It has used best endeavours to provide concerned individuals
with the information and assistance they require. Unfortunately despite these best efforts the
information that has been provided, much of which has been validated by independent experts, has
often been met with disbelief and mistrust, particularly from former serving members. This in turn
appears to be having an adverse effect on the health of many of the individuals who were involved
in the studies.

157.  Defence again thanks the Committee for the opportunity to clarify its position and looks
forward to answering any other questions that the Committee has on these matters.

% The two antimalarials are listed as potential causal factors in the SOPs for 16 conditions (15 for mefloquine and six
for tafenoquine).

31
September 2018



Use of the Quinoline anti-malarial drugs Mefloquine and Tafenoquine in the Australian Defence Force
Submission 1 - Supplementary Submission 1

ANNEXES

Annex A — Product Information for Krintafel™
Annex B — Product Information for Arakoda™

Annex C —-Tafenoquine prevention study (Study 033) - Study Protocol Released under FOI
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e Dbreastfeeding by a lactating woman when the infant is found to be G6PD deficient or if the
G6PD status of the infant is unknown [see Use in Specific Populations (8.2)].

e patients with known hypersensitivity to tafenoquine, other 8-aminoquinolines, or any
component of KRINTAFEL [see Warnings and Precautions (5.5)].

5 WARNINGS AND PRECAUTIONS
5.1 Hemolytic Anemia

Due to the risk of hemolytic anemia in patients with G6PD deficiency, G6PD testing must be
performed before prescribing KRINTAFEL [see Dosage and Administration (2.1)]. Due to the
limitations of G6PD tests, physicians need to be aware of residual risk of hemolysis and adequate
medical support and follow-up to manage hemolytic risk should be available. Treatment with
KRINTAFEL is contraindicated in patients with G6PD deficiency or unknown G6PD status [see
Contraindications (4)]. Patients were excluded from clinical trials of KRINTAFEL if they had a
G6PD enzyme activity level <70% of the site median value for G6PD normal activity [see
Clinical Studies (14)]. In clinical trials, declines in hemoglobin levels were reported in some
G6PD-normal patients [see Adverse Reactions (6.1)]. Monitor patients for clinical signs or
symptoms of hemolysis. Advise patients to seek medical attention if signs of hemolysis occur.

5.2 G6PD Deficiency in Pregnancy or Lactation

Potential Harm to the Fetus

The use of KRINTAFEL during pregnancy may cause hemolytic anemia in a G6PD-deficient
fetus. Even if a pregnant woman has normal levels of G6PD, the fetus could be G6PD deficient.
Advise females of reproductive potential that treatment with KRINTAFEL during pregnancy is
not recommended and to avoid pregnancy or use effective contraception for 3 months after the
dose of KRINTAFEL [see Use in Specific Populations (8.1, 8.3)].

Potential Harm to the Breastfeeding Infant

A G6PD-deficient infant may be at risk for hemolytic anemia from exposure to KRINTAFEL
through breast milk. Infant G6PD status should be checked before breastfeeding begins.
KRINTAFEL is contraindicated in breastfeeding women when the infant is found to be G6PD
deficient or the G6PD status of the infant is unknown [see Contraindications (4)]. Advise the
woman with a G6PD-deficient infant or if the G6PD status of the infant is unknown not to
breastfeed for 3 months after the dose of KRINTAFEL [see Use in Specific Populations (8.2)].

5.3 Methemoglobinemia

Asymptomatic elevations in methemoglobin have been observed in the clinical trials of
KRINTAFEL [see Adverse Reactions (6.1)]. Institute appropriate therapy if signs or symptoms
of methemoglobinemia occur. Carefully monitor individuals with nicotinamide adenine
dinucleotide (NADH)-dependent methemoglobin reductase deficiency. Advise patients to seek
medical attention if signs of methemoglobinemia occur.
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54 Psychiatric Effects

Psychiatric adverse reactions including anxiety (<1%), abnormal dreams (<1%), and insomnia
(3%) have been reported in clinical trials of KRINTAFEL [see Adverse Reactions (6.1)]. Two
cases of depression and 2 cases of psychosis have occurred primarily in patients with a history of
psychiatric disorders following receipt of single doses of tafenoquine that were higher than the
approved 300-mg dose (350 mg to 600 mg). Safety and effectiveness of KRINTAFEL have not
been established at doses or regimens other than the approved regimen: use of KRINTAFEL at
doses or regimens other than a 300-mg single dose is not approved by FDA.

The benefit of treatment with KRINTAFEL must be weighed against the potential risk for
psychiatric adverse reactions in patients with a history of psychiatric illness. Due to the long
half-life of KRINTAFEL (approximately 15 days), signs or symptoms of psychiatric adverse
reactions that may occur could be delayed in onset and/or duration [see Clinical Pharmacology

(12.3)].
5.5 Hypersensitivity Reactions

Serious hypersensitivity reactions (e.g., angioedema, urticaria) have been observed with
administration of KRINTAFEL [see Adverse Reactions (6.1)]. Institute appropriate therapy if
hypersensitivity reactions occur. Do not re-administer KRINTAFEL. KRINTAFEL is
contraindicated in patients who develop hypersensitivity to tafenoquine or any component of
KRINTAFEL or other 8-aminoquinolines [see Contraindications (4)].

Due to the long half-life of KRINTAFEL (approximately 15 days), signs or symptoms of
hypersensitivity adverse reactions that may occur could be delayed in onset and/or duration [see
Clinical Pharmacology (12.3)]. Advise patients to seek medical attention if signs of
hypersensitivity occur.

6 ADVERSE REACTIONS

The following clinically significant adverse reactions have been observed with KRINTAFEL and
are discussed in detail in the Warnings and Precautions section:

e Hemolytic anemia [see Warnings and Precautions (5.1)]

e Methemoglobinemia [see Warnings and Precautions (5.3)]

e Psychiatric effects [see Warnings and Precautions (5.4)]

e Hypersensitivity reactions [see Warnings and Precautions (5.5)]
6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared with rates in the clinical
trials of another drug and may not reflect the rates observed in practice.
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7 DRUG INTERACTIONS

7.1 Effect of KRINTAFEL on Organic Cation Transporter-2 (OCT2) and Multidrug
and Toxin Extrusion (MATE) Substrates

The effect of coadministration of tafenoquine on the pharmacokinetics of OCT2 and MATE
substrates in humans is unknown. However, in vitro observations suggest the potential for
increased concentrations of these substrates [see Clinical Pharmacology (12.3)] which may
increase the risk of toxicity of these drugs.

Avoid coadministration of KRINTAFEL with OCT2 and MATE substrates (e.g., dofetilide,
metformin). If coadministration cannot be avoided, monitor for drug-related toxicities and
consider dosage reduction if needed based on approved product labeling of the coadministered
drug.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Risk Summary

The use of KRINTAFEL during pregnancy may cause hemolytic anemia in a fetus who is G6PD
deficient. Treatment with KRINTAFEL during pregnancy is not recommended [see Warnings
and Precautions (5.2)]. Available data with use of KRINTAFEL in pregnant women are
insufficient to establish a drug-associated risk of major birth defects, miscarriage, or adverse
maternal or fetal outcomes. In animal studies, there were increased abortions, with and without
maternal toxicity, when KRINTAFEL was given orally to pregnant rabbits at and above doses
equivalent to about 0.4 times the clinical exposure based on body surface area comparisons. No
fetotoxicity was observed at doses equivalent to the clinical exposure (based on body surface
area comparisons) in a similar study in rats.

The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%,
respectively.

Clinical Considerations

Disease-Associated Maternal and/or Embryo/Fetal Risk: Malaria during pregnancy increases the
risk for adverse pregnancy outcomes, including maternal anemia, prematurity, spontaneous
abortion, and stillbirth.

Data
Animal Data: Tafenoquine resulted in dose-related abortions when given orally to pregnant

rabbits during organogenesis (Gestation Days 6 to 18) at doses of 7 mg/kg (about 0.4 times the
clinical exposure based on body surface area comparisons) and above. Doses higher than 7
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mg/kg were also associated with maternal toxicity (mortality and reduced body weight gain). In a
similar study in rats, doses of 3, 10, or 30 mg/kg/day resulted in maternal toxicity (enlarged
spleen, reduced body weight, and reduced food intake) but no fetotoxicity at the high dose
(equivalent to the clinical exposure based on body surface area comparisons). There was no
evidence of malformations in either species. In a pre- and postnatal development study in rats,
tafenoquine administered throughout pregnancy and lactation produced maternal toxicity and a
reversible decrease in offspring body weight gain and decrease in motor activity at 18
mg/kg/day, which is equivalent to about 0.6 times the clinical dose based on body surface area
comparisons.

8.2 Lactation

Risk Summary

A breastfed infant with G6PD deficiency is at risk for hemolytic anemia from exposure to
KRINTAFEL. Infant G6PD status should be checked before breastfeeding begins. KRINTAFEL
is contraindicated in breastfeeding women when the infant is found to be G6PD deficient or the
G6PD status of the infant is unknown [see Contraindications (4), Clinical Considerations].

There is no information regarding the presence of KRINTAFEL in human milk, the effects of the
drug on the breastfed infant, or the effects of the drug on milk production. In a breastfed infant
with normal G6PD, the developmental and health benefits of breastfeeding should be considered
along with the mother’s clinical need for KRINTAFEL and any potential effects on the breastfed
infant from KRINTAFEL or from the underlying maternal condition.

Clinical Considerations

Check the infant’s G6PD status before maternal breastfeeding commences. If an infant is G6PD
deficient, exposure to KRINTAFEL during breastfeeding may result in hemolytic anemia in the
infant; therefore, advise the woman with an infant who has G6PD deficiency or whose G6PD
status is unknown, not to breastfeed for 3 months after the dose of KRINTAFEL.

8.3 Females and Males of Reproductive Potential

Pregnancy Testing

Verify the pregnancy status in females of reproductive potential prior to initiating treatment with
KRINTAFEL [see Warnings and Precautions, (5.2), Use in Specific Populations (8.1)].

Contraception

KRINTAFEL may cause hemolytic anemia in a G6PD-deficient fetus [see Warnings and
Precautions (5.2), Use in Specific Populations (8.1)]. Advise females of reproductive potential
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that treatment with KRINTAFEL during pregnancy is not recommended and to avoid pregnancy
or use effective contraception for 3 months after the dose of KRINTAFEL.

8.4 Pediatric Use

The safety and effectiveness of KRINTAFEL have been established in pediatric patients aged 16
years and older. Use of KRINTAFEL in these pediatric patients is supported by evidence from
adequate and well-controlled studies of KRINTAFEL [see Clinical Studies (14)].

Safety and effectiveness of KRINTAFEL in pediatric patients younger than 16 years have not
been established.

8.5 Geriatric Use

Clinical trials of KRINTAFEL did not include sufficient numbers of patients aged 65 years and
older to determine whether they respond differently from younger patients. Other reported
clinical experience has not identified differences in responses between the elderly and younger
patients [see Clinical Pharmacology (12.3)].

8.6 Renal Impairment

The pharmacokinetics of KRINTAFEL have not been studied in patients with renal impairment.
If KRINTAFEL is administered to such patients, monitoring for adverse reactions associated
with KRINTAFEL is needed [see Warnings and Precautions (5), Adverse Reactions (6)].

8.7 Hepatic Impairment

The pharmacokinetics of KRINTAFEL have not been studied in patients with hepatic
impairment. If KRINTAFEL is administered to such patients, monitoring for adverse reactions
associated with KRINTAFEL is needed [see Warnings and Precautions (5), Adverse Reactions
(6)].

10 OVERDOSAGE

Hemoglobin decline and methemoglobinemia may be encountered in an overdose with
KRINTAFEL. Treatment of overdosage consists of institution of appropriate symptomatic and/or
supportive therapy.

11 DESCRIPTION

KRINTAFEL contains tafenoquine succinate, an antimalarial agent for oral administration. The
chemical name of tafenoquine succinate is (+) 8-[(4-amino-1-methylbutyl)amino]-2,6-

dimethoxy-4-methyl-5-[3-(trifluoromethyl)phenoxy]quinoline succinate. The molecular formula
of tafenoquine succinate is C,,H,; F;N;05 ¢ C,H.O,. and its molecular mass is 581.6 as the

succinate salt (463.5 as free base). The structural formula is shown below.
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(approximately 1,000 calories with 15% protein, 25% carbohydrate, and 60% fat) compared with
the fasted state.

Distribution

Protein binding of tafenoquine is >99.5%. The apparent oral volume of distribution is ~1,600 L.
Following single- and multiple-oral-dose administration, tafenoquine whole blood concentrations
were on average 67% higher than corresponding plasma values.

Elimination

The apparent oral clearance of tafenoquine is approximately 3 L/h. The average terminal half-life
is approximately 15 days.

Metabolism: Tafenoquine undergoes slow metabolism. Unchanged tafenoquine represented the
only notable drug-related component in human plasma after a single oral dose of tafenoquine.

Excretion: The full excretion profile of tafenoquine in humans is unknown. Over a 6-day
collection period, renal elimination of unchanged tafenoquine was low.

Specific Populations

Pharmacokinetics of tafenoquine were not significantly impacted by age, sex, ethnicity, and body
weight. The effect of renal or hepatic impairment on tafenoquine pharmacokinetics is unknown.

Drug Interaction Studies

Clinical Studies: No clinically significant effects on tafenoquine pharmacokinetics were
observed following coadministration with chloroquine, dihydroartemisinin-piperaquine, or
artemether-lumefantrine in healthy subjects.

No clinically significant effects on the pharmacokinetics of dihydroartemisinin, piperaquine,
artemether, lumefantrine, or substrates of cytochrome P450 isoenzymes (CYP)1A2 (caffeine),
CYP2D6 (desipramine), CYP2C8 (chloroquine), CYP2C9 (flurbiprofen), or CYP3A4
(midazolam, chloroquine) were observed following coadministration of tafenoquine in healthy
subjects.

In Vitro Studies Where Drug Interaction Potential Was Not Further Evaluated Clinically:
Tafenoquine inhibited metformin transport via human OCT2, MATE-1, and MATE2-K
transporters. Clinical drug interaction studies with tafenoquine and OCT2 and MATE substrates
have not been conducted [see Drug Interactions (7)].

The effect of tafenoquine on substrates of P-glycoprotein (P-gp), breast cancer resistance protein
(BCRP), and organic anion transporting polypeptides 1B1/1B3 (OATP1B1/OATP1B3) is
unknown.
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12.4  Microbiology
Mechanism of Action

Tafenoquine, an 8-aminoquinoline antimalarial, is active against the liver stages including the
hypnozoite (dormant stage) of P. vivax. In addition to its effect on the parasite, tafenoquine
causes red blood cell shrinkage in vitro. The molecular target of tafenoquine is not known.

Antimicrobial Activity

Tafenoquine is active against pre-erythrocytic (liver) and erythrocytic (asexual) forms as well as
gametocytes of P. vivax. The activity of tafenoquine against the pre-erythrocytic liver stages of
the parasite prevents the development of the erythrocytic forms of the parasite, which are
responsible for relapses in P. vivax malaria [see Clinical Studies (14)].

Resistance

A potential for development of resistance of Plasmodium species to tafenoquine was not
evaluated.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis

Two-year oral carcinogenicity studies were conducted in rats and mice. Renal cell adenomas and
carcinomas were increased in male rats at doses of 1 mg/kg/day and above (3 times the clinical
exposure based on AUC comparisons). Tafenoquine was not carcinogenic in mice. Given the
single-dose administration of KRINTAFEL, these findings may not represent a carcinogenicity
risk to humans.

Mutagenesis

Tafenoquine did not cause mutations or chromosomal damage in 2 definitive in vitro tests
(bacterial mutation assay and mouse lymphoma L.5178Y cell assay) or in an in vivo oral rat
micronucleus test.

Impairment of Fertility

In a rat fertility study, tafenoquine was given orally at 1.5, 5, and 15 mg/kg/day (up to about 0.5
times the human dose based on body surface area comparisons) to males for at least 67 days,
including 29 days prior to mating, and to females from 15 days prior to mating through early
pregnancy. Tafenoquine resulted in reduced number of viable fetuses, implantation sites, and
corpora lutea at 15 mg/kg in the presence of maternal toxicity (mortality, piloerection, rough
coat, and reduced body weight).
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14 CLINICAL STUDIES

Trial 1 (NCT01376167) was a double-blind, controlled clinical trial of 522 adults positive for P.
vivax across 3 regions (Asia, Africa, and Latin America). All patients received chloroquine
phosphate (600-mg free base on Days 1 and 2 with 300-mg free base on Day 3) to treat the acute
infection in addition to either a one-time dose of KRINTAFEL (two 150-mg tablets) on Day 1 or
Day 2 (n = 260), an active control (n = 129), or placebo (n = 133) in a 2:1:1 fashion. Patients
included in the trial had a mean age of 35 (range: 16 to 79 years), were 75% male and from the
following regions: 70% Latin America (Brazil and Peru), 19% SE Asia (Thailand, Cambodia,
and the Philippines), and 11% Africa (Ethiopia).

Patients were considered recurrence-free at 6 months if they demonstrated initial parasite
clearance, took no anti-malarial medications, and were confirmed parasite-free at the 6-month
final assessment (i.e., absence of relapse or new infection).

Due to the risk of hemolytic anemia, patients were excluded from the trial if they had a G6PD
enzyme activity level <70% of the site median value for G6PD normals (8.2 IU/gHb). In this
trial, the minimum G6PD enzyme level of any subject was 5.4 IU/gHb. Patients with severe
malaria were excluded from the trial.

The recurrence-free efficacy rates at 6 months among the tafenoquine and placebo groups are
presented in Table 2. The risk of recurrence for KRINTAFEL plus chloroquine was reduced by
76% compared with placebo plus chloroquine.

Table 2. Recurrence-Free Efficacy Rates of KRINTAFEL in Patients with P. Vivax at 6
Months — Trial 1?

Tafenoquine/ Placebo/
Chloroquine Chloroquine
(n = 260) (n=133)
Recurrence-free efficacy 155 (60%) 35 (26%)
Recurrence 85 (33%) 88 (66%)
Missing/indeterminate outcome 20 (8%) 10 (8%)
ORP (95% CI) 0.24 (0.15, 0.38)
P value <0.001

# All randomized patients were treated and had a positive parasite smear for P. vivax at baseline.

® Odds ratio of the risk of recurrence of tafenoquine plus chloroquine versus placebo plus
chloroquine using logistic regression model with treatment and region as covariates. Subjects
who did not demonstrate initial clearance, took a concomitant medication with anti-malarial
activity, or who had a missing Day 180 assessment were considered ‘missing/indeterminate’
and were counted as recurrences in the analysis.

In Trial 2 (NCTO01376167), a dose-ranging trial with a study design similar to Trial 1, 57 and 54
subjects were randomized to tafenoquine 300-mg single dose plus chloroquine (same dose as in
Trial 1) and placebo plus chloroquine groups, respectively. Tafenoquine plus chloroquine
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demonstrated a statistically significantly higher rate of recurrence-free efficacy at 6 months
compared with the placebo plus chloroquine control group (84% versus 39%, with a difference
of 45% and 95% CI [29%, 61%]).

16 HOW SUPPLIED/STORAGE AND HANDLING

How Supplied

KRINTAFEL tablets contain 150 mg of tafenoquine (equivalent to 188.2 mg tafenoquine
succinate) and are pink, film-coated, capsule-shaped. and debossed with ‘GS J11° on one side.
KRINTAFEL is supplied as follows:

e Bottle of 30 tablets with child-resistant closure (NDC 0173-0889-13). Bottles contain a
desiccant. Once opened, use within 3 months.

e Unit Dose Pack of 2 tablets in a bottle with child-resistant closure (NDC 0173-0889-39).
Bottles contain a desiccant.

Storage

Store at 20°C to 25°C (68°F to 77°F). Temperature excursions are permitted to 15°C to 30°C
(59°F to 86°F) [see USP Controlled Room Temperature].

Store in the original package to protect from moisture. Keep the bottle tightly closed and do not
remove the desiccant.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).

G6PD Testing and Hemolytic Anemia

Inform patients of the need for testing for G6PD deficiency before starting KRINTAFEL. Advise
patients of the symptoms of hemolytic anemia and instruct them to seek medical advice promptly
if such symptoms occur. Patients should contact their healthcare provider if they develop dark
lips or urine as these may be signs of hemolysis or methemoglobinemia [see Warnings and
Precautions (5.1)].

Important Administration Instructions

Advise patients to take KRINTAFEL with food to increase absorption [see Dosage and
Administration (2)].

Advise patients to swallow the tablet whole and not to break, crush, or chew it.

Potential Harm to the Fetus

Advise females of reproductive potential of the potential risk of KRINTAFEL to a fetus and to
inform their healthcare provider of a known or suspected pregnancy [see Warnings and
Precautions (5.2), Use in Specific Populations 8.1)].
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PHARMACIST—DETACH HERE AND GIVE PATIENT INFORMATION TO PATIENT
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PATIENT INFORMATION
KRINTAFEL (KRIN-TAH-FELL)
(tafenoquine)
tablets, for oral use

What is KRINTAFEL?

KRINTAFEL is a prescription medicine used to treat malaria caused by a parasite called
Plasmodium vivax in patients aged 16 years and older who are also receiving a medicine to treat
acute Plasmodium vivax malaria such as chloroquine.

Malaria is a serious disease of the blood that is spread by infected mosquitos. KRINTAFEL does
not work for all types of malaria.

It is not known if KRINTAFEL is safe and effective in children younger than 16 years.

Do not use KRINTAFEL if you:

have a blood problem called glucose-6-phosphate dehydrogenase (G6PD) deficiency (sometimes
known as favism) or you have not been tested for GBPD deficiency. KRINTAFEL can cause a
breakdown of red blood cells (hemolysis) in people with GBPD deficiency. Your healthcare provider
will test you for GBPD deficiency before you start taking KRINTAFEL.

are breastfeeding a child known to have G6PD deficiency or breastfeeding a child that has not
been tested for GE6PD deficiency.

are allergic to tafenoquine or any of the ingredients in KRINTAFEL or if you have had an allergic
reaction to similar medicines containing 8-aminoquinolines. See the end of this Patient Information
leaflet for a complete list of ingredients in KRINTAFEL.

Before taking KRINTAFEL, tell your healthcare provider about all of your medical conditions,
including if you:

have or have had mental health problems.

are pregnant or plan to become pregnant. KRINTAFEL can harm an unborn baby who has G6PD

deficiency.

are breastfeeding or plan to breastfeed. It is not known if KRINTAFEL passes into breast milk.

o See “Do not use KRINTAFEL if you:”

o Your healthcare provider should check your child for GBPD deficiency before you start
breastfeeding.

o If you know your child has G6PD deficiency, do not breastfeed while taking KRINTAFEL and
for 3 months after your last dose of KRINTAFEL.

Tell your healthcare provider about all the medicines you take, including prescription and over-the-

counter medicines, vitamins, and herbal supplements. KRINTAFEL and other medicines may affect

each other causing side effects.
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Page 16




Use of the Quinoline anti-malarial drugs Mefloquine and Tafenoquine in the Australian Defence Force

Submission 1 - Supplementary Submission 1

How should | take KRINTAFEL?

Your healthcare provider will test you for G6PD deficiency before you start taking KRINTAFEL.
KRINTAFEL is given as 2 tablets that you take together as a single dose.

You will take KRINTAFEL on the first or second day of your treatment with the antimalarial

medicine you have been prescribed.
Take KRINTAFEL with food to make sure the right amount of medicine is absorbed into your body.
Swallow KRINTAFEL tablets whole. Do not break, crush, or chew the tablets.

If you vomit within 1 hour of taking KRINTAFEL, call your healthcare provider as you may need to
take a second dose of KRINTAFEL.
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What are the possible side effects of KRINTAFEL?

KRINTAFEL can cause serious side effects, including:

o Breakdown of red blood cells (hemolytic anemia). Contact your healthcare provider if you
develop signs of hemolytic anemia, which include darkening of the lips or urine, dizziness,
confusion, feeling tired, light-headedness, or shortness of breath.

e Hemolytic anemia in an unborn baby who has G6PD deficiency.

o Females who are able to become pregnant should avoid pregnancy or use effective birth
control (contraception) for 3 months after the dose of KRINTAFEL. Talk with your healthcare
provider about birth control methods that might be right for you.

o Your healthcare provider will do a pregnancy test before you start taking KRINTAFEL. Tell your
healthcare provider right away if you become pregnant or think you might be pregnant during
treatment with KRINTAFEL.

o Decrease of oxygen in your blood caused by a certain type of abnormal red blood cell
(methemoglobinemia). Get medical help right away if you have darkening of the urine, nail beds,
lips, or the inside of your mouth.

e Allergic (hypersensitivity) reactions. Serious allergic reactions can happen after you take
KRINTAFEL. Allergic reactions can sometimes happen hours or days after you take a dose of
KRINTAFEL. Tell your healthcare provider or get emergency help right away if you have any signs
or symptoms of an allergic reaction including:

o swelling of your face, lips, tongue, or throat o fainting, dizziness, feeling lightheaded
o itching o rash
o trouble breathing o hives

Other side effects of KRINTAFEL include mental health (psychiatric) symptoms. KRINTAFEL can
cause new psychiatric symptoms including anxiety, abnormal dreams, and trouble sleeping (insomnia),
or make the symptoms you already have worse. Contact your healthcare provider right away if you
have new or worsening psychiatric symptoms.

The most common side effects of KRINTAFEL include: dizziness, nausea, vomiting, headache, and
changes in laboratory tests for hemoglobin.

These are not all the possible side effects of KRINTAFEL.

Call your doctor for medical advice about side effects. You may report side effects to FDA at 1-800-
FDA-1088.

Keep KRINTAFEL and all medicines out of the reach of children.
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General information about the safe and effective use of KRINTAFEL.
Medicines are sometimes prescribed for purposes other than those listed in a Patient Information
leaflet.

Do not use KRINTAFEL for a condition for which it was not prescribed. Do not give KRINTAFEL to
other people even if they have the same symptoms that you have. It may harm them.

You can ask your pharmacist or healthcare provider for information about KRINTAFEL that is written
for health professionals.

What are the ingredients in KRINTAFEL?

Active Ingredient: tafenoquine.
Inactive Ingredients: magnesium stearate, mannitol, and microcrystalline cellulose.

5

GlaxoSmithKline, Research Triangle Park, NC 27709

Trademark is owned by or licensed to the GSK group of companies.
©2018 GSK group of companies or its licensor.

KFL:1PIL

For more information, call GlaxoSmithKline (GSK) at 1-888-825-5249.

This Patient Information has been approved by the U.S. Food and Drug Administration. Approved: July 2018
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

ARAKODA is indicated for the prophylaxis of malaria in patients aged 18 years and older.
2 DOSAGE AND ADMINISTRATION

2.1 Tests to be Performed Prior to ARAKODA Dose Initiation

All patients must be tested for glucose-6-phosphate dehydrogenase (G6PD) deficiency prior to
prescribing ARAKODA [see Contraindications (4), Warnings and Precautions (5.1)].

Pregnancy testing is recommended for females of reproductive potential prior to initiating
treatment with ARAKODA [see Use in Specific Populations (8.1 and 8.3)].

2.2 Recommended Dosage and Administration Instructions

The recommended dosage of ARAKODA is described in Table 1 below. ARAKODA can be
administered for up to 6 months of continuous dosing.

Table 1: Recommended Dosage of ARAKODA in Patients (18 Years of Age and Older)

Regimen Name Timing Dosage

Loading regimen For each of the 3 days before 200 mg (2 of the 100 mg tablets)
travel to a malarious area once daily for 3 days

Maintenance regimen | While in the malarious area 200 mg (2 of the 100 mg tablets)

once weekly — start 7 days after the
last loading regimen dose

Terminal prophylaxis |In the week following exit from 200 mg (2 of the 100 mg tablets)
regimen the malarious area taken one time, 7 days after the last
maintenance dose

e Administer ARAKODA with food. [see Clinical Pharmacology (12.3)].
e Swallow the tablet whole. Do not break, crush or chew the tablets.

e Complete the full course of ARAKODA including the loading dose and the terminal dose.

Reference ID: 4303405 Page 2



Use of the Quinoline anti-malarial drugs Mefloquine and Tafenoquine in the Australian Defence Force
Submission 1 - Supplementary Submission 1

Table 2: How to Replace Missed Doses of ARAKODA

Dose(s) Missed How to Replace Missed Dose(s):

1 Loading dose 1 dose of 200 mg (2 of the 100 mg tablets) so that a
total of 3 daily loading doses have been taken. Begin
maintenance dose 1 week after the last loading dose.

2 Loading doses 2 doses of 200 mg (2 of the 100 mg tablets) on 2
consecutive days so that a total of 3 daily loading doses
have been taken. Begin maintenance dose 1 week after
the last loading dose.

1 Maintenance (weekly) 1 dose of 200 mg (2 of the 100 mg tablets) on any day
dose up to the time of the next scheduled weekly dose.

2 Maintenance (weekly) 1 dose of 200 mg (2 of the 100 mg tablets) on any day
doses up to the time of the next scheduled weekly dose.

3 or more Maintenance 2 doses of 200 mg (2 of the 100 mg tablets), taken as
(weekly) doses 200 mg (2 of the 100 mg tablets) once daily for 2 days

up to the time of the next weekly dose.

Terminal prophylaxis dose 1 dose of 200 mg (2 of the 100 mg tablets) as soon as
remembered.

3 DOSAGE FORMS AND STRENGTHS

ARAKODA tablets are dark pink, film-coated, capsule-shaped tablets debossed with ‘TQ100’ on
one side containing 100 mg of tafenoquine.

4 CONTRAINDICATIONS

ARAKODA is contraindicated in:

e patients with G6PD deficiency or unknown G6PD status due to the risk of hemolytic anemia
[see Warnings and Precautions (5.2)].

e breastfeeding by a lactating woman when the infant is found to be G6PD deficient or if the
G6PD status of the infant is unknown [see Warnings and Precautions (5.3), Use in Specific
Populations (8.2)].

e patients with a history of psychotic disorders or current psychotic symptoms (i.e.,

hallucinations, delusions, and/or grossly disorganized behavior) [see Warnings and
Precautions (5.4)]

e patients with known hypersensitivity reactions to tafenoquine, other 8-aminoquinolines, or
any component of ARAKODA [see Warnings and Precautions (5.5)].

Page 3 of 19
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5  WARNINGS AND PRECAUTIONS
5.1. Hemolytic Anemia

Due to the risk of hemolytic anemia in patients with G6PD deficiency, G6PD testing must be
performed before prescribing ARAKODA [see Contraindications (4)]. Due to the limitations
with G6PD tests, physicians need to be aware of residual risk of hemolysis and adequate medical
support and follow-up to manage hemolytic risk should be available. Treatment with
ARAKODA is contraindicated in patients with G6PD deficiency or unknown G6PD status [See
Contraindications (4)]. In clinical trials, declines in hemoglobin levels were reported in some
G6PD-normal patients [see Adverse Reactions (6.1)]. Monitor patients for clinical signs or
symptoms of hemolysis [see Warnings and Precautions (5.6)]. Advise patients to discontinue
ARAKODA and seek medical attention if signs of hemolysis occur.

5.2 G6PD Deficiency in Pregnancy and Lactation

Potential Harm to the Fetus

The use of ARAKODA during pregnancy may cause hemolytic anemia in a G6PD-deficient
fetus. Even if a pregnant woman has normal levels of G6PD, the fetus could be G6PD deficient.
Advise females of reproductive potential that treatment with ARAKODA during pregnancy is
not recommended and to avoid pregnancy or use effective contraception during treatment and for
3 months after the last dose of ARAKODA. If a pregnancy is detected during ARAKODA use,
discontinue ARAKODA as soon as possible and switch to an alternative prophylactic drug for
malaria during pregnancy [see Use in Specific Populations (8.1 and 8.3)].

Potential Harm to the Breastfeeding Infant

A G6PD-deficient infant may be at risk for hemolytic anemia from exposure to ARAKODA
through breast milk. Infant G6PD status should be checked before breastfeeding begins.
ARAKODA is contraindicated in breastfeeding women when the infant is found to be G6PD
deficient or the G6PD status of the infant is unknown [see Contraindications (4)]. Advise the
woman with a G6PD-deficient infant or if the GO6PD status of the infant is unknown not to
breastfeed during treatment with ARAKODA and for 3 months after the final dose [see Use in
Specific Populations (8.2)].

5.3  Methemoglobinemia

Asymptomatic elevations in methemoglobin have been observed in the clinical trials of
ARAKODA [see Adverse Reactions (6.1)]. Institute appropriate therapy if signs or symptoms of
methemoglobinemia occur [see Warnings and Precautions (5.6)]. Carefully monitor individuals
with nicotinamide adenine dinucleotide (NADH)-dependent methemoglobin reductase
deficiency. Advise patients to discontinue ARAKODA and seek medical attention if signs of
methemoglobinemia occur.

5.4 Psychiatric Effects

In patients receiving ARAKODA in clinical trials, psychiatric adverse reactions included sleep
disturbances (2.5%), depression/depressed mood (0.3%), and anxiety (0.2%) [see Adverse

Reference ID: 4303405 Page 4



Use of the Quinoline anti-malarial drugs Mefloquine and Tafenoquine in the Australian Defence Force
Submission 1 - Supplementary Submission 1

Reactions (6.1)]. ARAKODA was discontinued in a subject with an adverse reaction of suicide
attempt (0.1%). Subjects with a history of psychiatric disorders were excluded from three of five
ARAKODA trials in which mefloquine was included as a comparator.

Psychosis was reported in three patients with a history of psychosis or schizophrenia who
received tafenoquine doses (350 mg to 500 mg single dose, or 400 mg daily for 3 days) different
from the approved ARAKODA regimen. Safety and effectiveness of ARAKODA have not been
established at doses or regimens other than the approved regimen; use of ARAKODA at doses or
regimens other than a 200-mg weekly dose is not approved by FDA.

ARAKODA is contraindicated in patients with a history of psychotic disorders or current
psychotic symptoms [see Contraindication (4)]. If psychotic symptoms (hallucinations,
delusions, or grossly disorganized thinking or behavior) occur, consider discontinuation of
ARAKODA and prompt evaluation by a mental health professional as soon as possible. Other
psychiatric symptoms, such as changes in mood, anxiety, insomnia, and nightmares, should be
promptly evaluated by a medical professional if they are moderate and last more than three days
or are severe [see Warnings and Precautions (5.6)].

5.5  Hypersensitivity Reactions

Serious hypersensitivity reactions (e.g., angioedema and urticaria) have been observed with
administration of tafenoquine. Hypersensitivity reactions have been reported in clinical trials of
ARAKODA [see Adverse Reactions (6.1)]. Discontinue prophylaxis with ARAKODA and
institute appropriate therapy if hypersensitivity reactions occur [See Warnings and Precautions
(5.6)]. ARAKODA is contraindicated in patients who develop hypersensitivity to tafenoquine or
any component of ARAKODA or other 8-aminoquinolines [See Contraindications (4)].

5.6 Delayed Adverse Reactions, Including Hemolytic Anemia, Methemoglobinemia,
Psychiatric Effects, and Hypersensitivity Reactions

Adverse reactions including hemolytic anemia, methemoglobinemia, psychiatric effects, and
hypersensitivity reactions were reported with the use of ARAKODA or tafenoquine in clinical
trials [see Warnings and Precautions (5.1, 5.3, 5.4, 5.5)]. Due to the long half-life of
ARAKODA (approximately 17 days), psychiatric effects, hemolytic anemia,
methemoglobinemia, and signs or symptoms of hypersensitivity reactions that may occur could
be delayed in onset and/or duration. Advise patients to seek medical attention if signs of
hypersensitivity occur [see Clinical Pharmacology (12.3)].

6 ADVERSE REACTIONS

The following clinically significant adverse reactions observed with ARAKODA are discussed
in detail in the Warnings and Precautions section:

e Hemolytic Anemia [see Warnings and Precautions (5.2)]
e Methemoglobinemia [see Warnings and Precautions (5.3)]

e Psychiatric Effects [see Warnings and Precautions (5.4)]

Page 5
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e Hypersensitivity Reactions [see Warnings and Precautions (5.5)]
6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared with rates in the clinical
trials of another drug and may not reflect the rates observed in practice.

The safety of tafenoquine was studied in clinical trials at various doses and regimens in 3,184
subjects. The recommended ARAKODA regimen was evaluated in 825 subjects in 5 controlled
clinical trials (Trials 1, Trial 2, Trial 3, Trial 4 and Trial 5). The mean duration of exposure to
ARAKODA in these five clinical trials was 21 weeks (range 10-29 weeks). Trial 1, 2 and 4 were
conducted in healthy semi-immune volunteers in Ghana or Kenya and were placebo-controlled; a
mefloquine arm was included in Trials 2 and 4 as a benchmark. Trial 3, an active comparator
(mefloquine) controlled trial was conducted in healthy soldiers deployed in East Timor (Timor
Leste). A placebo-controlled Trial 5 was conducted in healthy volunteers in the United States
and United Kingdom. The mean age of the subjects included in the five trials was 29 years
(range 17 to 69 years); 84% were male.

Adverse Reactions Reported with ARAKODA in Trial 3 and Pooled Trials 1, 2.4, and 5

Adverse reactions occurring in >1% of subjects in the ARAKODA group in the placebo-
controlled pooled Trials 1, 2, 3, and 4 are presented in Table 3.
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Laboratory Abnormalities

Methemoglobinemia: Asymptomatic methemoglobin elevations were observed in 13% of
subjects receiving ARAKODA.

Hemoglobin decrease: Hemoglobin decreases of > 3 g/dL were observed in 2.3% of subjects
receiving ARAKODA.

Adverse Reactions Reported in < 1% of Subjects Receiving ARAKODA in Trials 1 to 5

The following selected adverse reactions were reported in subjects receiving ARAKODA in
Trials 1 to 5 at a rate of less than 1%.

Blood and lymphatic system disorders: hemolytic anemia, anemia, thrombocytopenia
Ear and labyrinth disorders: hyperacusis, Meniere’s disease

Eye disorders: night blindness, photophobia, blurred vision, visual acuity reduced, visual
impairment, vitreous floaters

Hepatobiliary disorders: hyperbilirubinemia, jaundice cholestatic
Immune system disorders: hypersensitivity

Investigations: blood bilirubin increased, blood creatinine increased, glomerular filtration rate
decreased

Nervous system disorders: amnesia, coordination abnormal, hyperesthesia, hypoesthesia,
somnolence, syncope, tremor, visual field defect

Psychiatric disorders: agitation, neurosis
Skin and subcutaneous tissue disorders: urticaria.
7 DRUG INTERACTIONS

7.1 Effect of ARAKODA on Organic Cation Transporter-2 (OCT2) and Multidrug and
Toxin Extrusion (MATE) Substrates

The effect of coadministration of tafenoquine on the pharmacokinetics of OCT2 and MATE
substrates in humans is unknown. However, in vitro observations suggest the potential for
increased concentrations of these substrates [see Clinical Pharmacology (12.3)] which may
increase the risk of toxicity of these drugs.

Avoid coadministration of ARAKODA with OCT2 and MATE substrates (e.g., dofetilide,
metformin). If coadministration cannot be avoided, monitor for drug-related toxicities and
consider dosage reduction if needed based on approved product labeling of the coadministered
drug.
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8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

The use of ARAKODA during pregnancy may cause hemolytic anemia in a fetus who is G6PD-
deficient. Treatment with ARAKODA during pregnancy is not recommended. If a pregnancy is
detected during ARAKODA use, discontinue ARAKODA as soon as possible and switch to an
alternative prophylactic drug for malaria during pregnancy [see Warnings and Precautions
(5.2)]. Available data with use of ARAKODA in pregnant women are insufficient to establish a
drug-associated risk of major birth defects, miscarriage or adverse maternal or fetal outcomes. In
animal studies, there were increased abortions, with and without maternal toxicity when
tafenoquine was given orally to pregnant rabbits at and above doses equivalent to about 0.4 times
the clinical exposure based on body surface area comparisons. No fetotoxicity was observed at
doses about 1.5 times the clinical exposure (based on body surface area comparisons) in a similar
study in rats.

The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%,
respectively.

Clinical Considerations

Disease-Associated Maternal and/or Embryo/Fetal Risk:

Malaria during pregnancy increases the risk for adverse pregnancy outcomes, including maternal
anemia, prematurity, spontaneous abortion and stillbirth.

Data

Animal Data:

Tafenoquine resulted in dose-related abortions when given orally to pregnant rabbits during
organogenesis (Gestation Days 6 to 18), at doses of 7 mg/kg (about 0.4 times the clinical
exposure based on body surface area comparisons) and above. Doses higher than 7 mg/kg were
also associated with maternal toxicity (mortality and reduced body weight gain). In a similar
study in rats, doses of 3, 10, or 30 mg/kg/day resulted in maternal toxicity (enlarged spleen,
reduced body weight and reduced food intake) but no fetotoxicity at the high dose (about 1.5
times the clinical exposure based on body surface area comparisons). There was no evidence of
malformations in either species. In a pre- and postnatal development study in rats, tafenoquine
administered throughout pregnancy and lactation produced maternal toxicity and a reversible
decrease in offspring body weight gain and decrease in motor activity at 18 mg/kg/day, which is
equivalent to about 0.6 times the clinical dose based on body surface area comparisons.
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8.2 Lactation

Risk Summary
A breastfed infant with G6PD deficiency is at risk for hemolytic anemia from exposure to

ARAKODA. Infant G6PD status should be checked before breastfeeding begins. ARAKODA is
contraindicated in breastfeeding women when the infant is found to be G6PD deficient or the
G6PD status of the infant is unknown [see Contraindications (4) and Clinical Considerations].

There is no information regarding the presence of ARAKODA in human milk, the effects of the
drug on the breastfed infant, or the effects of the drug on milk production. In a breastfed infant
with normal G6PD, the developmental and health benefits of breastfeeding should be considered
along with the mother’s clinical need for ARAKODA and any potential effects on the breastfed
infant from ARAKODA or from the underlying maternal condition.

Clinical Considerations

Check the infant’s G6PD status before maternal breastfeeding commences. If an infant is G6PD-
deficient, exposure to ARAKODA during breastfeeding may result in hemolytic anemia in the
infant; therefore, advise the woman with an infant who has G6PD deficiency or whose G6PD
status is unknown, not to breastfeed during treatment with ARAKODA and for 3 months after
the final dose of ARAKODA.

8.3 Females and Males of Reproductive Potential

Pregnancy Testing

Verify the pregnancy status in females of reproductive potential prior to initiating treatment with
ARAKODA. [see Dosage and Administration (2.2), Warnings and Precautions, (5.2), and Use
in Specific Populations (8.1)].

Contraception
ARAKODA may cause hemolytic anemia in a G6PD-deficient fetus [see Warnings and

Precautions (5.2), Use in Specific Populations (8.1)]. Advise females of reproductive potential
that treatment with ARAKODA during pregnancy is not recommended and to avoid pregnancy
or use effective contraception for 3 months after the final dose of ARAKODA.

8.4 Pediatric Use
Safety and effectiveness of ARAKODA in pediatric patients have not been established.
8.5 Geriatric Use

Clinical trials of ARAKODA did not include sufficient numbers of patients aged 65 years and
older to determine whether they respond differently from younger patients. Other reported
clinical experience has not identified differences in responses between the elderly and younger
patients [see Clinical Pharmacology (12.3)].
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cellulose. The tablet film coating inactive ingredients include: hypromellose, iron oxide red,
macrogol/polyethylene glycol and titanium dioxide.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Tafenoquine is an 8-aminoquinoline antimalarial drug [see Microbiology (12.4)].
12.2 Pharmacodynamics

Cardiac Electrophysiology

The effect of tafenoquine on the QT interval was evaluated in a study of healthy adult subjects.
In this study, subjects received once daily 400 mg (2 times the approved recommended dosage)
doses of tafenoquine for 3 days. The results suggest that the mean increase in the QTcF interval
for tafenoquine is less than 20 msec.

12.3 Pharmacokinetics

Absorption

A food effect study was not conducted with the 100 mg ARAKODA tablet. In majority of the
clinical trials, tafenoquine was administered under fed conditions. Table 4 provides the
pharmacokinetics of tafenoquine following single dose administration of 200 mg ARAKODA
(two 100-mg ARAKODA tablets) in 65 healthy adult subjects under fed conditions. In this study,
ARAKODA was administered with a high-calorie, high-fat meal (approximately 1000 calories
with 19% protein, 31% carbohydrate, and 50% fat).

Table 4. Mean (% CV) Pharmacokinetic Parameters of Tafenoquine Following Single Oral
Administration of Two 100-mg ARAKODA Tablets Under Fed Conditions in Healthy
Adult Subjects (N=65)

Parameter Value

Cinax 147 ng/mL (20.7%)*

Tmax 14 hr (6 -72 hr)b

AUCins 70 hr*mcg/mL (24.6%)™©
2 Coefficient of Variance (CV)
®Median and (Range)

¢ Plasma tafenoquine AUC;,r increased by 41% when tafenoquine was administered as an investigational capsule
formulation with a high-calorie, high-fat meal compared with the fasted state.
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Following administration of a single dose of tafenoquine orally under fasted conditions in
healthy adult subjects, AUC and Cmax increased dose proportionally over the dose range from
100 mg to 400 mg. When healthy adult subjects received once-weekly administrations of 200 mg
tafenoquine orally for ten weeks without a loading dose under fasting conditions, the mean
plasma accumulation ratio of tafenoquine was approximately 4.4.

Distribution

Tafenoquine is greater than 99.5% bound to protein in humans. The apparent volume of
distribution of tafenoquine in healthy adult subjects is 2470 L [Inter-Individual Variability (IIV):
24.1 %].

Elimination

The apparent oral clearance of tafenoquine is approximately 4.2 L/hr (ITV: 23.6 %) in healthy
adult subjects. The mean terminal half-life following administration of ARAKODA is
approximately 16.5 days (range: 10.8 days to 27.3 days) in healthy adult subjects.

Metabolism

Negligible metabolism of tafenoquine was observed in vitro in human liver microsomes and
hepatocytes. Following administration of tafenoquine orally, once daily for three days to healthy
adult subjects, unchanged tafenoquine represented the only notable drug-related component in
plasma at approximately 3 days following the first dose of tafenoquine.

Excretion
The full excretion profile of tafenoquine in humans is unknown.

Specific Populations

The pharmacokinetics of tafenoquine were not significantly impacted by age, sex, ethnicity, and
body weight. The effect of renal or hepatic impairment on tafenoquine pharmacokinetics is
unknown.

Drug Interaction Studies

Clinical Studies

No clinically significant effects on the pharmacokinetics of substrates of cytochrome P450
isoenzymes (CYP)1A2 (caffeine), CYP2D6 (desipramine), CYP2C9 (flurbiprofen), or CYP3A4
(midazolam) were observed following coadministration with tafenoquine in healthy adult
subjects.

In Vitro Studies Where Drug Interaction Potential Was Not Further Evaluated Clinically

Tafenoquine inhibited metformin transport via human OCT2, MATE1 and MATE2-K
transporters [see Drug Interactions (7)].
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Tafenoquine is not an inhibitor of human breast cancer resistance protein (BCRP), P-
glycoprotein (P-gp), Organic anion transporter 1/3 (OAT1 or OAT3), Organic anion transporting
polypeptide 1B1/1B3 (OATP1B1 or OATP1B3) mediated transport at clinically relevant
concentrations. Tafenoquine is also not a substrate of human OATP1B1 or OATP1B3 at
clinically relevant concentrations. It is inconclusive as to whether tafenoquine is a substrate of P-
gp and/or BCRP mediated transport.

12.4 Microbiology

Mechanism of Action

Tafenoquine, an 8-aminoquinoline antimalarial, is active against all the stages of Plasmodium
species that include the hypnozoite (dormant stage) in the liver. Studies in vitro with the
erythrocytic forms of Plasmodium falciparum suggest that tafenoquine may exert its effect by
inhibiting hematin polymerization and inducing apoptotic like death of the parasite. In addition
to its effect on the parasite, tafenoquine causes red blood cell shrinkage in vitro. The molecular
target of tafenoquine is not known.

Antimicrobial activity

Tafenoquine is active against pre-erythrocytic (liver) and erythrocytic (asexual) forms as well as
gametocytes of Plasmodium species that include P. falciparum and P. vivax. The activity of
tafenoquine against the pre-erythrocytic liver stages of the parasite, prevents the development of
the erythrocytic forms of the parasite [see Clinical Studies (14)].

Resistance
A potential for development of resistance of Plasmodium species to tafenoquine was not
evaluated.

Studies with the erythrocytic forms of P. falciparum strains/isolates suggest a potential for cross-
resistance with primaquine, an 8-aminoquinoline. Clinical relevance of such findings is not
known.

13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis

Two-year oral carcinogenicity studies were conducted in rats and mice. Renal cell adenomas and
carcinomas were increased in male rats at doses 1 mg/kg/day and above (0.5 times the clinical
exposure based on AUC comparisons). Tafenoquine was not carcinogenic in mice. The relevance
of these findings to a carcinogenic risk in humans is unclear.

Mutagenesis
Tafenoquine did not cause mutations or chromosomal damage in 2 definitive in vitro tests

(bacterial mutation assay and mouse lymphoma L5178Y cell assay) or in an in vivo oral rat
micronucleus test.
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Impairment of Fertility

In a rat fertility study, tafenoquine was given orally at 1.5, 5, and 15 mg/kg/day (up to about 0.5
times the human dose based on body surface area comparisons) to males for at least 67 days,
including 29 days prior to mating, and to females from 15 days prior to mating through early
pregnancy. Tafenoquine resulted in reduced number of viable fetuses, implantation sites, and
corpora lutea at 15 mg/kg in the presence of maternal toxicity (mortality, piloerection, rough
coat, and reduced body weight).

14 CLINICAL STUDIES

Clinical Trials 1,2, and 3

Three double-blind, randomized, controlled studies have been performed to evaluate the efficacy
of ARAKODA.

Trial 1 (NCT #02491606) was a Phase IIb, placebo-controlled study conducted in Kenya, an area
of holoendemic P. falciparum malaria. After taking a three-day presumptive course of
halofantrine to eliminate any existing parasitemia, subjects were randomized into one of four
groups (placebo and three different ARAKODA dosing groups; one group received 200 mg once
daily for 3 days, then a maintenance regimen of weekly dose of 200 mg for 10-15 weeks). Sixty-
one percent of subjects were male. The mean age was 32.4 years (range 17-55). Subjects were
evaluated for parasitemia by weekly blood smears. Protective efficacy at 15 weeks was defined
based on the reduced incidence of parasitemia during the prophylaxis phase relative to placebo.
The results in the intention-to-treat population, which included all subjects who received three
doses of halofantrine and were randomized, are shown in Table 5 below.

Table 5: Incidence of Parasitemia and Protective Efficacy of ARAKODA at 15 weeks for

Trial 1

Placebo ARAKODA!
Number of subjects 62 61
Subjects free of parasitemia 5 (8.1%) 46 (75.4)
Subjects with parasitemia 54 (87.1%) 7 (11.5%)
Subjects with missing data 3 (4.8%) 8 (13.1%)
Protective efficacy — 73.3%
[98.3% CI]2 [54.0%, 84.5%]

1200 mg once daily for 3 days, then 200 mg weekly for 10-15 weeks

2 Protective efficacy is reduced incidence of parasitemia relative to placebo (0: no protection; 1: full protection); CI:
confidence interval. Bonferroni adjustment was used for multiple comparisons. Missing outcome was considered a
failure due to parasitemia for this analysis.

Trial 2 (NCT #02488902) was a comparison of tafenoquine to placebo for prophylaxis in healthy
semi-immune residents of a malarious region in Ghana. After treating existing parasitemia with
quinine/doxycycline/primaquine, subjects were randomized into prophylactic groups including
ARAKODA and placebo. Patients were administered a loading regimen of daily drug or placebo
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for 3 days followed by a maintenance regimen of weekly drug or placebo for 12 weeks. For the
ARAKODA and placebo groups, males were 65% of the total population. The mean age was
38.4 years and 53.5 years for males and females, respectively, as women in reproductive ages
were excluded from the study. The mean weight was 55.4 kg and 47.5 kg for males and females,
respectively. Subjects were evaluated for parasitemia by weekly blood smears. Parasitemia
required a blood smear positive for asexual stage of P. falciparum. The incidence of parasitemia
at week 12 for all randomized subjects who received at least one dose of ARAKODA or placebo
is presented in Table 6 below.

Table 6: Incidence of Parasitemia and Protective Efficacy of ARAKODA at Week 12 for

Trial 2

Placebo ARAKODA
Number of subjects 94 93
Subjects free of parasitemia 6 (6.4%) 68 (73.1%)
Subjects with parasitemia 86 (91.5%) 12 (12.9%)
Subjects with missing data 2 (2.1%) 13 (14.0%)
Protective efficacy — 71.3%
[98.75% CI]? [55.8%, 81.4%]

1200 mg once daily for 3 days, then 200 mg weekly for 12 weeks

2 Protective efficacy is reduced incidence of parasitemia relative to placebo; CI: confidence interval. Bonferroni
adjustment was used for multiple comparisons. Missing outcome was considered a failure due to parasitemia for this
analysis.

Trial 3 compared ARAKODA with mefloquine for the prophylaxis of both P. falciparum and P.
vivax malaria in healthy non-immune soldiers deployed to East Timor (now Timor-Leste). No
subject developed malaria during the 26-week prophylactic phase. Subjects were exposed to P.
vivax and there is a high likelihood that the study subjects were also exposed to P. falciparum.
Since the precise degree of exposure to malaria in study subjects is unknown, this study provides
only supportive evidence of efficacy.

Clinical Trial 7

In a randomized, double-blind, placebo-controlled trial (Trial 7) in healthy, non-immune
volunteers, ARAKODA was shown to have prophylactic activity directed against blood-stage P.
falciparum parasites. Twelve subjects received ARAKODA (200 mg once daily for 3 days, then
200 mg on 10 day) and 4 subjects received placebo. On Day 13, subjects were inoculated with
erythrocytes containing viable P. falciparum parasites. Fifteen subjects (93.8%) were of white
race. The mean age was 27.5 years (range 20-42). The mean body weight was 72.3 kg (range 56-
97.7). The efficacy endpoint was parasitemia by Day 34; parasitemia was based on detection of
P. falciparum 18S ribosomal DNA by real time polymerase chain reaction assay (PCR). There
was a statistically significant difference in malaria incidence between the two groups; 4/4
(100%) subjects in the placebo group had detectable parasites from Day 17 compared to 0/12
(0%) subjects on ARAKODA were PCR negative at all visits (p<0.0005).
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16 HOW SUPPLIED/STORAGE AND HANDLING

How Supplied

ARAKODA tablets contain 100 mg of tafenoquine (equivalent to 125.5 mg of tafenoquine
succinate) and are dark pink, film-coated, capsule-shaped, and debossed with ‘TQ100’ on one
side.

ARAKODA tablets are packed in polyamide aluminum and PVC formable laminate backed
blisters with a peelable polyethylene terephthalate aluminum foil cover. Each blister card
contains 8 tablets. Each carton contains 16 tablets (2 blister cards) (NDC 71475-257-01).

Storage

Store at 20°C to 25°C (68°F to 77°F). Temperature excursions are permitted to 15°C to 30°C
(59°F to 86°F) [see USP Controlled Room Temperature]. Protect from moisture. Dispense only
in the original carton.

17 PATIENT COUNSELING INFORMATION

Advise the patient to read the FDA-approved patient labeling (Medication Guide).

G6PD Testing and Hemolytic Anemia

Inform patients of the need for testing for G6PD deficiency before starting ARAKODA. Advise
patients on the symptoms of hemolytic anemia and instruct them to seek medical advice
promptly if such symptoms occur. Patients should contact their health care provider if they have
darker lips or urine as these may be signs of hemolysis or methemoglobinemia [see Warnings
and Precautions (5.1)].

Important Administration Instructions
e Aduvise patients to take ARAKODA with food.

e Advise patients to swallow the tablet whole and not to break, crush or chew it.

e Advise patients to complete the full course of ARAKODA including the loading dose,
maintenance dose and terminal dose.

Potential Harm to the Fetus

Advise females of reproductive potential of the potential risk of ARAKODA to a fetus and to
inform their healthcare provider of a known or suspected pregnancy [see Warnings and
Precautions (5.2) and Use in Specific Populations 8.1)].

Advise females of reproductive potential to avoid pregnancy or use effective contraception
during treatment with ARAKODA and for 3 months after the final dose [see Use in Specific
Populations (8.3)].

Page 18

Reference ID: 4303405



Use of the Quinoline anti-malarial drugs Mefloquine and Tafenoquine in the Australian Defence Force
Submission 1 - Supplementary Submission 1

Lactation

Advise women with a G6PD-deficient infant, or if they do not know the G6PD status of their
infant, not to breastfeed during treatment with ARAKODA and for 3 months after the final dose
[see Contraindication (4), Warnings and Precautions (5.2), Use in Specific Populations (8.2)].

Methemoglobinemia

Inform patients that methemoglobinemia has occurred with ARAKODA. Advise patients on the
symptoms of methemoglobinemia and instruct them to seek medical advice promptly if such
symptoms occur [See Warnings and Precautions (5.3)].

Psychiatric Symptoms

Advise patients who experience hallucinations, delusions, or confused thinking while taking
ARAKODA to seek medical attention as soon as possible. Other psychiatric symptoms, such as
changes in mood, anxiety, insomnia, and nightmares, should be promptly evaluated by a medical
professional if they last more than three days or severe [see Warnings and Precautions (5.4)].

Hypersensitivity Reactions

Inform patients that hypersensitivity reactions have occurred with ARAKODA. Advise patients
on the symptoms of hypersensitivity reactions and instruct them to seek medical advice promptly
if such symptoms occur [see Warnings and Precautions (5.5)].

Manufactured For:

60 Degrees Pharmaceuticals LLC,

1025 Connecticut Avenue NW, Suite 1000,
Washington DC 20036

1217a
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MEDICATION GUIDE
ARAKODA (AIR-uh-KOH-duh)
(tafenoquine)
tablets, for oral use

What is the most important information | should know about ARAKODA?

ARAKODA can cause serious side effects including:

e Breakdown of red blood cells (hemolytic anemia). See “Do not take ARAKODA if you:”

ARAKODA can cause a breakdown of red blood cells (hemolysis) in people with glucose-6-phosphate
dehydrogenase (G6PD) deficiency. Your healthcare provider will test you for G6PD deficiency before you start
taking ARAKODA. Signs of hemolytic anemia may not happen right away (delayed reaction).Tell your healthcare
provider or get emergency medical help right away if you develop signs of hemolytic anemia which include
darkening of the urine, dizziness, confusion, feeling tired, light-headedness, or shortness of breath, pale skin or
yellowing of the skin and whites of the eyes.

e Decrease of oxygen in your blood caused by a certain type of abnormal red blood cell
(methemoglobinemia). Signs and symptoms of methemoglobinemia may not happen right away (delayed
reaction). Get medical help right away if you have bluish coloring of the lips or skin, headache, fatigue, shortness of
breath, or lack of energy.

e Mental health (psychiatric) symptoms. See “Do not take ARAKODA if you:”

Sleep problems, depression, anxiety and psychosis have happened while taking ARAKODA. Psychiatric symptoms
may not happen right away (delayed reaction). Get emergency medical help right away if you develop
hallucinations (seeing or hearing things that are really not there), delusions (false or strange thoughts or beliefs), or
if you get confused or have problems thinking while taking ARAKODA. Call your healthcare provider if you develop
changes in your mood, anxiety, trouble sleeping (insomnia), or nightmares for 3 days or longer while taking
ARAKODA.

e ARAKODA can have other serious side effects. See “What are the possible side effects of ARAKODA?”

What is ARAKODA?

e ARAKODA is a prescription medicine used to help prevent malaria in people 18 years of age and older.
e Malaria is a serious disease of the blood that is spread by infected mosquitos.

e Itis not known if ARAKODA is safe and effective in children.

Do not take ARAKODA if you:

e have G6PD deficiency.

e are breastfeeding a child known to have G6PD deficiency or breastfeeding a child that has not been tested for
G6PD deficiency.

e have a history of psychotic disorders, or you currently have psychotic symptoms including hallucinations (seeing or
hearing things that are not really there), delusions (false or strange thoughts or beliefs), or disorganized thinking or
behavior.

e are allergic to tafenoquine, other 8-aminoquinolines, or any of the ingredients in ARAKODA.. See the end of this
Medication Guide for a complete list of ingredients in ARAKODA.

Before taking ARAKODA, tell your health care provider about all your medical conditions, including if you:

e have nicotinamide adenine dinucleotide (NADH) reductase deficiency. People with NADH reductase deficiency
have a higher risk for methemoglobinemia if they take ARAKODA.

e have or have had mental health problems.

e are pregnant or plan to become pregnant. ARAKODA can harm an unborn baby who has G6PD deficiency.

0 You should not become pregnant during treatment with ARAKODA.

o Females who are able to become pregnant should use effective birth control (contraception) during treatment
with ARAKODA. Talk with your healthcare provider about birth control methods that may be right for you.

0 Your healthcare provider may suggest you take a pregnancy test before you start taking ARAKODA. Tell your
healthcare provider right away if you become pregnant or think you might be pregnant during treatment with
ARAKODA.

e are breastfeeding or plan to breastfeed. It is not known if ARAKODA passes into breast milk. See “Do not take

ARAKODA if you:”

0 Your healthcare provider should check your child for G6PD deficiency before you start breastfeeding.

o If you know your child has G6PD deficiency, do not breastfeed during treatment with ARAKODA and for 3
months after your last dose of ARAKODA.

Tell your healthcare provider about all the medicines you take, including prescription and over-the-counter medicines,
vitamins, and herbal supplements. ARAKODA and other medicines may affect each other causing side effects.

How should | take ARAKODA?

e Take ARAKODA exactly as your healthcare provider tells you to take it.

e ARAKODA is given as 2 tablets that you will take together as a single dose. Each ARAKODA tablet has 100 mg of
tafenoquine.

e You will start taking ARAKODA 3 days before you travel to a malaria area.
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0 Take 2 tablets, 1 time each day for 3 days.

e You will continue to take ARAKODA while you are in the malaria area.

0 Take 2 tablets, 1 time each week.

0 Start taking this dose of ARAKODA 7 days after the last dose of ARAKODA that you took before your travel
to the malaria area.

e You will take your last dose of ARAKODA after you leave the malaria area.

0 Take 2 tablets.

0 Take this dose of ARAKODA 7 days after the last dose of ARAKODA that you took while you were in the
malaria area.

e Take ARAKODA tablets whole. Do not break, crush, or chew the tablets before swallowing.

e Take ARAKODA with food.

e |tisimportant that you take the full course of treatment with ARAKODA. Do not stop taking ARAKODA
without first talking to your healthcare provider because the medicine may not work as well to prevent malaria.

e If you miss 1 or 2 daily doses of ARAKODA before your travel to the malaria area:

o0 1ldaily dose: take 2 tablets (missed dose), and then continue to take your daily dose of ARAKODA until you
have taken a total of 3 daily doses before your travel to the malaria area. Start taking your weekly doses or
ARAKODA 1 week after your last daily dose.

0 2daily doses: take 2 tablets (missed dose), 1 time each day for 2 days in a row (consecutive days) so that
you have taken a total of 3 daily doses before your travel to the malaria area. Start taking your weekly doses of
ARAKODA 1 week after your last daily dose.

e If you miss any weekly doses of ARAKODA while you are in the malaria area:

0 1 weekly dose: take 2 tablets, 1 time on any day up to the time of your next scheduled weekly dose.

0 2 weekly doses: take 2 tablets, 1 time on any day before your next scheduled weekly dose.

0 3ormore weekly doses: take 2 tablets, 1 time each day for 2 days up to the time of your next scheduled
weekly dose.

e If you miss taking your last dose of ARAKODA 7 days after the last dose of ARAKODA you took while you were in
the malaria area, take this last dose of ARAKODA as soon as you remember.

What are the possible side effects of ARAKODA?

ARAKODA may cause serious side effects, including:

e See “What is the most important information | should know about ARAKODA?”

e Allergic (hypersensitivity) reactions. See “Do not take ARAKODA if you:”
Allergic reactions can happen after you take ARAKODA. Signs and symptoms of an allergic reaction may not
happen right away (delayed reaction). Get medical help right away if you have any signs or symptoms of an allergic
reaction including:

o swelling of the face, lips, tongue or throat o fainting and feeling lightheaded
o itching 0 rash

o trouble breathing or wheezing 0 hives

0 vomiting

The most common side effects of ARAKODA include: diarrhea, headache, back pain, nausea, vomiting, dizziness,
increased liver enzyme levels in your blood, motion sickness, insomnia, depression, abnormal dreams and anxiety.
Other side effects of ARAKODA include eye problems. Some people who take ARAKODA can have a problem with
the cornea of the eye called vortex keratopathy. This problem can be seen during an eye exam. Vortex keratopathy
does not cause vision problems and will usually go away after you stop taking ARAKODA.

These are not all the possible side effects of ARAKODA.

Call your doctor for medical advice about side effects. You may report side effects to FDA at 1-800-FDA-1088.

You may also report side effects to Sixty Degrees Pharmaceuticals, LLC at 1-888-834-0225.

How should | store ARAKODA?

e Store ARAKODA at room temperature between 68°F to 77°F (20°C to 25°C).
e Protect tablets from moisture.

Keep ARAKODA and all medicines out of the reach of children.

General information about the safe and effective use of ARAKODA.

Medicines are sometimes prescribed for purposes other than those listed in a Medication Guide. Do not use ARAKODA
for a condition for which it was not prescribed. Do not give ARAKODA to other people, even if they have the same
symptoms that you have. It may harm them.

You can ask your pharmacist or healthcare provider for information about ARAKODA that is written for health
professionals.

What are the ingredients in ARAKODA?

Active ingredient: tafenoquine succinate

Inactive ingredients: microcrystalline cellulose, mannitol, and magnesium stearate. The tablet film-coating contains
the following inactive ingredients: hypromellose, iron oxide red, titanium dioxide, and macrogol/polyethylene glycol.
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Study SB252263/033

Title:

A randomized, double-blind, comparative study to evaluate the safety, tolerability and
effectiveness of 1afenoquine and mefloquine for the prophylaxis of malaria in non-
immune Australian soldiers deployed to East Timor

Investigator(s):

The Principal Investigator was Lt Col Peter Nasveld. Co-investigators were Lt Col
Leonard Brennan and Lt Col Michael Edstein. All investigators were from the Australian
Armmy Malaria Institute, based in Brisbane, Australia.

Study center{s):

The study was carried out at the Lavarack Barracks, Townsville, Australia and in East
Timor (at 7 sites in the Bobonaro District and in the capitol Dili)

Publication(s):
Presented at ASTMH, Denver, November 2002,

Abstract published: AM. J. TROP. MED. HYG. 2002;67(2 SUPPL.):255-256 Abs No
326.

Study Period:

The first dose of prophylactic medication was taken on 5 October 2000 and the last dose
of prophylactic medication was taken on 29 April 2001. The first dose of eradication
medication was taken on 31 March 2001 and the last dose of eradication medication was
taken on 17 May 2001. '

Phase of Development:

Phase 111
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Objectives:

The primary study objective was to compare the safety and tolerability of tafenoquine and
mefloquine during a 6 month period of treatment.

The secondary study objectives were

e to assess the effectiveness of tafenoquine and mefloquine for chemoprophylaxis of P.
JSalciparum and F. vivax,

e to assess the effectiveness of tafenoquine and primaquine in preventing post-
exposure malaria,

® to characterise the population pharmacokinetics of tafenoquine and evaluate the
effects of various subject characteristics on tafenoquine pharmacokinetics and

¢ 1o monitor for phospholipidosis, or effects of phospholipidosis, in man.

Methodology:

The study was divided into two phases. The first phase (*prophylactic phase’) consisted
of a 26 week (1 4 weeks) period where subjects received prophylactic study medication
(tafenoquine or mefloquine in a ratio of 3:1). This phase was randomised, double-blind
and double-dummy and compared the safety, tolerability and effectiveness of weekly
regimens of the two drugs for the prophylaxis of malaria. It took place during a military
deployment of the Australian Defence Force (ADF) to East Timor. Subjects who met the
eligibility criteria were randomised to receive a loading dose of either tafenoquine

200 mg or mefloquine 250 mg per day for three days, followed by study treatment
{tafenoquine 200 mg or mefloquine 250mg) once a week throughout the period of
deployment.

Those subjects who completed the prophylactic phase entered a 24-week ‘relapse follow-
up phase’. At the end of the deployment, once the subjects had. returned to barracks in
Townsville, Australia, they received a 14 day double-blinded eradication regimen. Those
who took mefloquine during the prophylactic phase received primaquine 15mg bd, whilst
those who had taken tafenoquine received placebo capsules twice daily during this
period. The ‘relapse follow-up phase’ took place in Australia, after subjects had returned
to their normal duties. This phase was designed to monitor the effectiveness of
tafenoquine and primaquine in preventing post-exposure relapse of malaria. Subjects
were followed up over 12 weeks (for safety) invelving 2 visits, followed by a further 12
weeks (for malaria relapse) involving 2 further visits or contact by telephone.

Number of subjects:

It was planned that 632 subjects would be randomised in a 3:1 ratio; i.e. 474 subjects in
the tafenoquine group and 158 subjects in the mefloquine group.
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Diagnosis and main criteria for inclusion:

Subjects were to be healthy, as defined by Medical Class 1 or 2 { Australian Army
standard), of either sex and aged between 18 and 535 years inclusive.

Subjects with demonstrated G6PD deficiency, a history of allergy or intolerance to study
medication, a history of psychiatric disorders and/or seizures, or a history of drug or
alcohol abuse were to be excluded. In addition subjects with clinically significant medical
history, concurrent conditions, or laboratory test results were also to be excluded.

Treatment administration:

Subjects received a loading dose of either tafenoquine 200 mg or mefloquine 250 mg per
day for three days, followed by study treatment (tafenoquine 200 mg or mefloguine
250mg) once a week throughout the period of deployment.

At the end of the prophylactic phase, subjects received twice daily primaquine 15mg, or
twice daily placebo, for 14 days. Those who took mefloquine during the prophylactic
phase received primaquine, whilst those who had taken tafenoquine received placebo this
period.

Batch nos: N99354 (tafenoquine); NOO061(talenoquine-placebo); N00O212 (mefloquine);
N99330 (mefloquine-placebo); N00223, N00228 (primaquine); N0O0061 (primaquine-
placebo),

Criteria for evaluation:
Efficacy

The primary efficacy variable was prophylactic outcome (success/failure) during the
prophylactic phase, up to and including the first day of eradication medication.

The subjects were monitored for any clinical signs and symptoms of malaria at each visit.
In addition, blood smears were (aken at baseline and at each visit during the prophylaxis
phase. During the relapse follow-up phase subjects were to report any clinical signs or
symptoms of malaria, at which time a blood smear was to be taken.

Prophylaxis success/failure were defined as follows:

Prophylactic Success: No clinical malania (single positive smear with concurrent clinical
signs and symptoms consistent with malaria infection) during prophylactic study drug
administration up to and including the day of the [irst dose of eradication medication.

Prophylactic Failure: Clinical malaria {single positive smear with concurrent clinical
signs and symptoms consistent with malaria infection) during prophylactic study drug
administration up to and including the day of the [irst dose of eradication medication.
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The secondary efficacy variables analysed were:

e number of subjects experiencing clinical malaria at any time dunng the study
(prophylactic phase plus 6 months relapse follow-up phase);

e number of subjects with a single positive smear (with or without clinical
signs/symptoms) during prophylactic study drug administration,;

s time to clinical malaria {all species} at any time during the study (prophylactic phase
plus 6 months relapse follow-up phase);

e time to single positive smear (all species) with or without clinical signs/symptoms
during prophylactic study drug administration.

Planned analyses invelving occurrence of clinical malaria and a single positive smear (F.
falciparum only and P. vivax only ) were not performed as there were no subjects with
clinical malaria or a positive smear during prophylactic treatment.

Malaria prevalence at the time of the study was estimated by performing a cross-sectional
survey and an entomology study. Published data sources were used to support this
evidence.

Safety

Adverse events were collected at each visit during the prophylactic phase and the relapse
follow-up phase. Blood was taken for haematology and clinical chemistry analysis at
baseline, at each visit during the prophylactic phase and at the 12 week visit of the relapse
follow-up phase.

In order to assess any phospholipidosis effects, more detailed safety assessments were
carried out in a sub-group of approximately 100 subjects. These examinations included
ophthalmic examination, Jung function assessment, electron microscopy of peripheral
blood lymphocytes and methaemoglobin assessment. ECGs were also performed to
assess any effect on QTc interval.

As a result of laboratory findings in this study and across the tafenoquine program, a
long-term renal follow-up was conducted in a cohort of subjects with serum creatinine
concentrations 20.02mmol/L above baseline at the end of the end of the prophylactic
phase and/or at follow-up.

Pharmacokinetics

Blood samples for assessment of plasma drug levels were collected at day 2 and weeks 4,
8, 16 and 26 of the prophylactic phase. Any subject diagnosed with clinical malana
during the prophylactic phase would have two additional samples taken: one at the time
of diagnosis and the second after 12 weeks of follow-up.

The pharmacokinetics results from this study will be pooled with those from ather phase
I1I studies, and will be reported separately.
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Statistical methods:

Principal Analysis (Per Protocol Population): Treatment groups were compared for
prophylactic outcome by calculating the difference in the proportion of prophylactic
failures (tafenoquine-mefloquine) with a 95% confidence interval (CI). The CI was
calculated for the difference in two binomial proportions using standard normal
approximation theory. A conclusion of non-inferiority of tafenoquine was to be drawn if
the upper limit of the CI was no more than 10%. As many subjects did not stay with the
company to which they had originally been allocated, the analysis siratified by Company
was not performed. The pnmary analysis was based on all species of malaria
parasitaemia.

Confirmatory Analyses: These were carned out using (i) the intent-to-treat (ITT)
population and {ii} a worst case analysis in which subjects withdrawing during the
prophylactic phase were included as failures. A planned covariate analysis to investigate
the effect of weight was not performed because there were insufficient failures in this
study.

Analysis of Secondary Efficacy Variables: For secondary variables involving numbers
of subjects, treatment differences in proportions with 95% Cls were calculated: for time
10 event variables, Kaplan-Meier curves were produced showing cumulative survival
rates.

Summary:

Subject disposition and demographic data

Population Treatment group

Tafenoquine  Mefloguine Total
200mg. 250mg
Screened 663
Randomised 492 162 654
Safety population 492 162 654
Intent-to-treat population 492 162 654
Per protocol population 462 153 615

The number of withdrawals was low in both treatment groups {<5%). There were no
withdrawals due to prophylaxis failure during the prophylactic phase. The proportion of
subjects withdrawn due to adverse events was similar in both treatment groups (2.4-
2.5%).

As expected from this military population, the majority of subjects were young white
males. The majonity of subjects in the study were male; 478/492 (97.2%) in the
tafenogquine group and 154/163 (95.1%) in the mefloquine group. The mean age was 25.4
yrs in the tafenoquine group and 26.0 years in the meflequine group. The overall age rage
was 18-51 years. The majority of subjects (>98%) were white, with <1% subjects in each
group of Australian aboriginal or Pacific island origin.
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The demographic characteristics of the per protocol population were similar to the overall
population. The sub-group of subjects selected for additional safety assessments consisted
of 98 subjects; 77 in the tafenoquine group and 21 in the mefloquine group. The mean
age for this group was slightly lower (23yrs) than the overall population and all these
subjects were male.

Overall, 2.5-3% of subjects had a history of malaria, with 0.6-1.8% reporting an attack in
the last 6 months, As expected, the mean duration of deployment was 26-27 weeks. Some
subjects left East Timor temporarily for Relief out of Country Leave (ROCL), so the
mean time spent in east Timor was just under 26 weeks.

All subjects were to receive ivermectin as standard pre-deployment to prevent lymphatic
filariasis. Ivermectin was also given post-deployment, as well as albendazole (standard
post-deployment anti-helminthic treatment). Apart {rom this, the most commeon
medications taken during the study were paracetamol and codeine.

. In the prophylactic phase, >98% of subjects were compliant with study medication;
99 8% in the tafenoquine group and 98.8% in the mefloguine group. The majority of
subjects ( 334/492 (67.9%) in the tafenoquine group and 107/162 (66%) in the
mefloquine group) took their last dose on the day they lefi East Timor. Most of the
remaining subjects (142/492 (28.9%) in the tafenoquine group and 49.162 (30.2%}) in the
mefloquine group) took their last dose within 3 days of leaving east Timor. Following the
prophylactic phase, >96% of subjects in both treatment groups were compliant with
eradication medication.

Efficacy

Primary Endpoint: The principal efficacy analysis was based on the per protocol
population and the ITT population was used to confinm the findings of the principal
analysis.

No subjects in either treatment group developed malaria during the prophylactic phase of
the study, as shown below:

Population Per protocol population Intent to treat population

Tafenoquine  Mefloguine  Tafenoquine  Mefloquine

N=462 N=153 N=490 N=161
Prophylactic success (tolal) 462 (100%) 153 {100%) 490 (100%) 161 {100%)
Prophylactic success (known) 462 (100%) 153 {100%)  473(96.5%) 157 (97.5%)
Prophylactic success {assumed) 0 0 17 (3.5%) 4 (2.5%})
Prophylactic failure 0 0 0 0

Assumed success = no malaria during parficipation in the study for subjects withdrawn during prophylaciic phase

A worst case analysis was performed assuming that all subjects who withdrew from the
study were failures. In this analysis, the prophylactic success rate was >96% in both
treatment groups, with no difference between the groups.
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Secondary Endpoint: Prophylactic outcome for each treatment group during prophylactic
treatment plus relapse follow-up phases is summarised below:

Population Per protocol population Intant to treat population

Tafenoquine Mefloquine + Tafenoquine Mefloquine +
+ Placebo Primaquine + Placebo Primaguine

N=462 N=153 N=490 N=161
Prophylactic success (total} 458 (99.1%) 152 (99.3%) 486(99.2%) 160 (99.4%)
Prophylactic success (known) 458 (99.1%} 152{99.3%) 469(957%) 156 (96.9%)
Prophylactic success (assumed) 0 0 17 (3.5%) 4 {2.5%)
Prophylactic failure 4 (0.9%) 1(0.7%) 4 (0.8%) 1(0.6%)
Treatment difference
{tafenoquine-mefloguine) 0.21 0.20
95% Cl -1.32,1.74 -1.26, 1.65

In the per protocol population, there were 4/462 (0.9%) subjects who developed malaria
in the tafenoquine group and 1/153 (0.7%) subjects who developed malaria in the
mefloquine group. All were cases of P. vivax malaria occurring during the relapse follow-
up phase. There were no differences between the groups and there were no reports of
mixed species malaria infections. Similar results are seen for the intent to reat
population.

All the subjects who developed malaria were positive for P. vivax during the relapse
follow-up phase. The four tafenoquine subjects all received their last dose of study
medication on leaving the endemic area. The mefloquine subject received their last dose
of study medication 3 days before leaving the endemic area.

Evidence of malaria prevalence during the study period is given below:

1. A cross-sectional survey was conducted in the indigenous population, in seven
separate sites in the Bobonaro district close 10 where study subjects were deploved.
Results showed that malaria (P.falciparum and P.vivax) was prevalent in 6 of the 7
sites studied during both phases of the survey.

2. Data has been published from previous ADF deployments. Troops were routinely
given doxycycline or mefloquine during deployment and treated with primaquine as
terminal prophylaxis. Six months after 5500 ADF troops had returned to Australia,
267 malaria infections had been reported (5%). One third of infections were first
reporied during deployment (mostly P falciparum) while two thirds were P.vivax
infections which became symptomatic after return to Australia. More recent data
suggests that malaria continues to be a problem for Australian troops stationed in
East Timor.

3. Mosquitoes were collected during their night biting phase from ADF installations
and from local bodies of water. In fact {due to resource constraints) only 5% ol the
planned mosquito collection was performed. Of 277 Anopheles barbirostris collected
(known to be a malaria vector), 1 was found to be positive for both P falciparum and
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P.vivax sporozoites. The low mosquito collection rate means that it is not possible to
estimate the level of transmission from these data.

4. Weekly WHO epidemiological butletins detail reports of malaria cases from 13
districts of East Timor. Data from bulletins from week 41 2000 to week 17 2001 (the
period of the study) show that across East Timor, there was a gradual increase in
cases from 598 in w41/2000 to 3063 cases in w16/2001.

5. In this study a small number of subjecis in each treatment group developed post-
exposure P.vivax malaria between 7-24 weeks after retumning from the endemic area.
While it is impossible to calculate a malaria attack rate from this information, it does
indicate that the study population was exposed to malara parasites.

This evidence suggests that troops in this study were exposed to malaria and protected by
tafenoquine and mefloquine.

Safety

The most commonly reporied adverse events during the prophylactic phase (occurring in
>10% subjects in either treatment group) are shown below. The majonty of events were
of mild or moderate intensity and occurred for the first time within the first 8 weeks of
the study.

Adverse Event Treatment group
Tafenoquine Mefloquine
N=492 N=162
At least one adverse event 454 (92.3%) 143 (88.3%)
Gastroenteritis 182 (37 .0%) 51 (31.5%)
Injury 178 (36.2%) 49 (30.2%)
Upper respiratory tract infection 101 (20.5%) 32 (19.8%)
Diarrhoea 77 (16.7%) 30 (18.5%)
Back pain 74 (15.0%) 26 (16.0%)
Rash 70 (14.2%) 21 (13.0%)
Headache 61(12.4%) 20 (12.3%)
Arthralgia 55 (11.2%) 18 (11.1%)

In general the incidence and nature of adverse events during the prophylactic phase was
similar across the two treatment groups. The most common adverse events were
gastroenteritis and injury. The incidence of injury is consistent with that expected in a
study in active service military personnel.

During the relapse follow-up phase, 203/492 (41.3%) subjects in the tafenoquine group
and 53/162 (32.7%) subjects in the mefloquine group reported an adverse event. With the
exception of eye abnormalities (see below), no individual event occurred in more than
210% subjects in either treatment group. The most common events were upper
respiratory infection and injury. All other events occurred in <3% subjects in either
treatment group.
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A total of 66 subjects (13.4%) in the tafenoquine group and 19 (11.7%) in the mefloquine
group had adverse events in the prophylactic phase with a suspected/probable relationship
to study treatment. The most commonly reported events were nausea and vertigo. No
other event occurred in >2% of subjects in either treatment group.

CNS/Psychiatric Events

During the prophylactic phase, a total of 111/492 (22.6%) subjects in the tafenoquine
group and 39/162 (24.1%) subjects in the mefloquine group reported CNS/psychiatric
adverse events. The most common events in the (afenoquine and mefloquine groups
respectively were headache (12.4%, 12.3%), vertigo (4.5%, 4.9%) and somnolence
(2.4%, 3.7%). No other event occurred in >2% subjects in either treatment group and
there were no marked differences in the incidence or nature of events between the
treatment groups.

During the relapse follow-up phase, a total of 36/492 subjects (7.3%) in the tafenoquine
group and 12/162 (7.4%) in the mefloquine group reported CNS/psychiatric adverse
gvents. The nature of the adverse events was similar to those reported in the prophylactic
phase and there were no notable difference between the treatment groups.

Serfous Adverse Events and Withdrawals

A total of 23 subjects experienced serious adverse events during the prophylactic phase:
18/492 (3.7%) subjects in the tafenoquine group and 5/162 (3,1%) subjects in the
mefloquine group. In addition, 10 subjects experienced serious adverse events during the
relapse follow-up phase; 8/492 (1.6%) subjects in the tafenoquine/placebo group and
2/162 (1.2%) subjects in the mefloquine/primaquine group. In 7 subjects {(all in the
tafenoquine group) the serious adverse events had a suspecied relationship to study
treatment. These were 5 subjects with eye abnormalities and 2 subjects with
gastrointestinal symptoms: 1 with abdominal pain and | with abdominal pain and
diarthoea. There were no deaths reported during the prophylactic phase or duning relapse
follow-up phase.

A total of 14 subjects withdrew during the prophylactic phase; 11/492 (2.2%) in the
tafenoquine group and 3/162 (1.9%) in the mefloguine group. Most of the events leading
to withdrawal were injuries or arthralgia, none of which was reported as related to study
treatment. Three subjects, all in the tafenoquine group, had events reported with a
suspected relationship to study treatment: abdominal pain, depression and hyperaesthesia.

Phospholipidosis Assessments

Ophthalmic Assessments: A total of 74 tafenoquine subjects and 21 mefloguine subject
sunder went ophthalmic examination at baseline, including visual acuity and field tests,
colour vision tests and physical examination. No subjects had an clinically significant
abnormalities at baseline, At the end of prophylaxis visit, comneal deposits (vortex
keratopathy) or suspected corneal deposits were reported in 69/74 (93.2%) of subjects in
the tafenoquine group and 0/21 subjects in the mefloguine group. Due to this unexpected
finding, more detailed examinations were carried out than had been planned in the
protocol, including detailed retinal and corneal examination and photography. Some of
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these examinations were conducted with the knowledge that the subject had comeal
deposits and were therefore unblinded.

in visual field tests {Amster Grid and Humphrey Perimetry}, visual acuity (Saellen) or

|
|
| There were no notable changes from baseiine or differences between the treatment groups
colour vision (Ishihara, SPP2 plates, FM 100 test).

Subjects with corneal deposits were followed up beyond the scheduled 3-month follow-
up visit during the relapse follow-up period. Results are shown below:

End of 3 Months* 6 Months* 1 year
| Prophylaxis
| No. of subjects with 69774 (93.2%) 32774{43.2%) 6/74 (B.1%) 0
i vortex keratopathy
No. subjects with vortex 37/69(53.6%) 63/89{91.3%) 69/69 {100%)
| keratopathy resolved
o . * Timings are approximale

At each follow-up comeal deposits were noted to have improved, with all subjects having
resolved within 1 year of stopping study medication.

Fundoscopy examination revealed abnormalities {€.g. granularity/pigmentation of retinaj
pigment epithelium, hard drusen) in 27/69 (39.1%) of taferoquine subjects and 4/17
(23.5%) of mefloquine subjects. However it should be noted that the examiners were
aware of corneal deposits (if present) while conducting this examination. Fundus
fluoroscein angiograms (FFA) were performed in 14 lafenoquine subjects and 1
mefloquine subject in whom possible retinal findings had been observed; of these 4/14
{28.6%) subjects in the tafenoquine group and 1/1 (100%} subject in the mefloquine
group were considered 1o have abnormal [indings.

As a result of these findings, an expert ophthalmology board were asked to review the
data from this study. They concluded that the corneal changes were benign, fully
reversible and similar to those seen with other drugs, such as chloroquine. The expert

'3 . ophthalmology advisory board advised that vision had not been affected in any of these
subjects. Lack of baseline retinal photography data meant that the relevance of the retinal
findings (observed on fundoscopy and fundus fluoroscein angiograms) could not be
ascertained. They noted that the results observed could reflect normal variability and the
subjective nature of the examinations. They did not consider that the FFA results
provided evidence of a drug effect.

Lung Function tests: Diffusion capacity of the lungs to carbon monoxide (DLCO) and
forced expiratory volume (FEV) was measured in 77 tafenoquine subjects and 21
mefloquine subjects. There were no differences between the treatment groups in the
change in percent predicted DLCO or FEV, from baseline.

Electron microscopy of peripheral blood lymphocytes: no clinically significant
changes in blood lymphocytes were observed in either treatment group.
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Methemoglobin assessments: Methemoglobin was measured at baseline, at the end of
the prophylactic phase and at the 3-month follow-up visit. At the end of the prophylactic
phase, the mean increase from baseline in methaemoglobin was larger in the tafenoquine
group (1.8%) than in the mefloguine group (0.1%). At the end of the 3 month follow-up,
however, the increase from baseline was small and similar in both treatment groups
(0.1-0.2%).

ECG Data

ECGs were performed at baseline and at end of the prophylactic phase in 77 tafenoquine
subjects and 21 mefloquine subjects. In the tafenoquine group, mean QTc interval
showed a small reduction (-4.5msec) from baseline whereas mean QTc¢ interval showed a
smal] increase {1.6msec) from baseline in the mefloquine group. These changes were not
considered to be clinically relevant.

{aboratory Data

At the end of the prophylactic phase there were generally onty small changes from
baseline in laboratory test results and few marked differences between the treatment
groups. The change from baseline at each visit (mean increase and number of subjects
with a significant increase (F2)) in creatinine and bilirubin was slightly larger in the
tafenoquine than in the mefloquine group. There was also a more noticeable decrease
from baseline in hematocrit values in the tafenoquine group compared to the mefloquine
group. Conversely, the increase from baseline in platelets at each visit was larger in the
mefloquine than in the tafenoquine group.

Only a smali number of subjects (~5) had haematology assessments performed at follow-
up, so it is not possible to draw any conclusions from this data. The differences between
the treatment groups for biochemistry parameters had mostly resolved at follow-up.

For all laboratory parameters, <5% of subjects in either group had post-treatment results
flagged as clinically significant (F3).

Leong-term renal follow-up: In total, there were 246 subjects with an increased serum
creatinine concentration at end of prophylaxis and/or follow-up. Twenty-nine of these
were subsequently been discharged from the ADF, though none for renally related
medical conditions. In total, 186 subjects were contacted and 1 83 subjects consented to
take part in the follow-up. Of these, 147 subjects were from the tafenoquine treatment
group and 36 subjects were from the mefloquine treatment group. The demographics of
this group were very similar to the overall study population.

A total of 173/183 (95%) subjects had normal renal function tests at their first or second
follow-up visit; 140/147 (95.2%) subjects in the tafenoquine group and 30/33 (91.7%)
subjects in the mefloquine group.

Overall, 10 subjects were referred for follow-up with a renal consultant for the reasons
described below:
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‘ Treatment Group
| Tafenoquine Mefloquine
| N=147 N=36
| Referred for renal follow-up 7 (4.8%) 3(8.3%)
|
| Creatinine above upper limit of normal 0 1(2.8%)

Creatinine >0.03mmol/L above baseline 2 (1.4%}) 1(2.8%)

Clinically significant urinalysis result 5(3.4%) 2(5.6%)

All 10 subjects were confirmed by the renal physician as having no signs of chronic renal
damage. This follow-up did not demonstrate any evidence of long-term renal damage in
healthy subjects who had received tafenoquine for 6 months.

Conclusions:

s Tafenoquine at a weekly dose of 200mg was well tolerated amongst subjects in a
military deployment.

e The incidence and nature of adverse events was similar between the two treatment
groups. The most common adverse events were gastroenteritis and injury.

e Tafenoquine was associated with the development of vortex keratopathy (linked to
phospholipidosis) in 69/74 (93.2%) subjects tested {compared to no mefloquine
subjects). This effect was berugn and reversible, with resolution in >90% subjects at
6 months and complete resolution in all subject by 1 year post-treatment.

» No significant changes were seen in most laboratory parameters during the study.
Increases in methemoglobin in the tafenoquine were small. Renal follow-up
confirmed a lack of long-term renal effects of tafenoquine.

e Both talenoquine and mefloguine were highly effective in preventing malaria, with
no subjects developing parasitemia during the prophylactic phase. During the relapse
follow-up phase, <1% of subjects in either treatment group developed P.vivax

1 . malaria.
Date of Report:

December 2004
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The populstion pharmacokinetics of were siudied tn Avstrallap soldiers taking tafenoquine for
malurin) prophytaxiz The suhjects (476 males and 14 fexnales) received a loading dose of 200 mg tafrnoquine
base dally for 3 duys, followed by a weekly dose of 200 mg tafenovuine for 6 months. Blood samples were
collected from cach swbject afler the last loading dose and then at weeks 4, 8, and 16 Plasme tafenoquine

- concentrations were determined by Lguld chromptograpby-iandem mass spectromeiry. Population modeling

) was performed with NONMEM, using & one-comparéent model. Typlcal values of the first-order absorption
rate constant (K,), clearance (CL/F), and volume of distribution (F7F) were 0243 b, 0,056 litere/b/kg, and
23.7 Litetw/kg, respecitvely. The intersubiect variability (coefficient of varistion) in CL/F and V/F was I6% and
22%, respectively. The interoccaston vaxiabitity in CL/F was 18%, and the mean elimination balf-lle was 12.7
dayi. A posittve Hoear association between weight and both CL/F and F/F was found, but this hed nsufficient
impael to wurrant dosege adjustments. Model rcbustness was assessed by a nonparametric bootstrap (200
samples). A degenerate visaal predictive check indicated that the raw dats mirrored the postdose concendrs-
llon-time profiles simulated (n = 1,000) from the final model. Individual pharmacokinetic estimates for
tafenoquine did not prediet the prophylactic owicolne with the drag for four sobjects who relapsed with
Piasmodizme vivax malaria, as they had similar pearmacokinetics to those who were free of malaria infection.
No sbvions pattern existed between the plasma tafemoqunine concentration and the pharmacokinetic parameter
values for sabjects with snd witheot drog-assocleied moderate or severe adverse evenis. This validated
population phermacokinetic model sattatactorily describes the disposition amd vartability of tafenoguine nsed
for Jong-term melaria prophylaxis In @ large cobort of soldlers o military deplayment.

Talenoquine, a synthetic analog, of primaquine, is a new volume of disuibuton =nd a low cdlearance, but data on the

f-amincquinoline antimalarial drug being codeveloped by
-GlaxoSmithKline Pharmaceuticals and the Walter Reed Army
Institute of Research (1). Clinkeal (rials have shown tafeno-
quine 1o be an effective antimaelerial agent that has been gen-
eraily well tolerated, with tranxient gasirointestinal discomfort
4). To date, it has been evalvated in more than 2,000 subjects
in six phase H clinical studies Sincé tafénoquine acts on all
malaria stages, it has potential in the chemoprophylanis of
malaria, o radical cure/eelapss prevention of Plasmodiurm
vivax infections, and as a transmission-blacking agept (game-
tocytocdal activity).

The pbarmacokinetics of tafenoquine in bumans have been
derived from studies after oral administration, as no parenteral
formulation exists. Tafenoquine is slowly absorbed following
oral administration, with maximom plasma concentralions ob-
served a1 about 12-h postdase in Fasted subjects (1). Plasma
fenoquine concentration-Uime data bave been described by a
onc-compartment model with first-order absorplion and elim-
ination (1, ). The elimination half-life of (afenoquine i about
2 weeks, It is extenaively distributed to tissues, with & large

i “xing the most commonly reported adverse event (8, 10, 11, 13,
[
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metabalism of tafenoquine in humans are limited. Although
anmimal studies bave chown that absorbed lafenoquine secreted
via the bile i found predominantly in the form of metabolites,
which acoounied for the majority of the drug-releted material
eliminated in the urime and feces, unchanged @fencquine was
the only drug-related component detected in human plasma by
high-performance liquid chromatography-mass spectrometry
(HPLLC-MS) and HFLC with fluorcscence detection (Glako-
SmithKline Pharmscenticals, unpuhlished data).

Tafenioquine iz highly effective in preventing malaria infec-
tions following a weekly dose of either 200 mg or 400 mg Tor 13
weeks (13) or 400 mg monthly for 6 months (15). In developing
the dosage regimen for malaria prophylaxis, e phase IT1 study
was conducted to assess the safery, tolerability, and effective-
ness Of tAfenoquine in Australian soldiers deployed for 6
months oo peecekecping duties (o an area where malaria is
endemic. The full clinical results of that study will be published
elsewhere. The soldiers were on a weekly regimen of 200 mg of
tafenoquine, and blpod samples were collected on four occa-
sions for drug enalysis. No malaria infections oopurred during
the prophylactic phase, but four soldiers were diagnosed with
F. vivax infection after retwrning to Ausiralia,

The primary aim of the present study was 10 use these dara
to develop a population pharmacokinetic model for tafeno-
quine and to astimate the disposition of this drug in the target
population of soldiers on military deployment. Secondary aims
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were (0 determine whether individusl pharmacokinetic esti-
mates for tafenoquime would predict prophiyluctic curomcs
and to investigate if thore was amy relatonship between taf-
enoquine concentrations and drug-associsted adverse events.

MATERIALS AND METHODS

Sty dealgn and swbjects. The clinical trial wes dexignod »s & prospocive,
rapdomized, doable-blind comparative stady of the bsty, wiembdity, and of-
fectenst of tafentquing and cwfiomuing in Australinn soldicrs oo weekly
malgrin prophylasis. The sobjects were doployed on peacckeeping dhuties to East
Timor for 6 peanths. They all were judged v be bealthy by & complate mestioal
history, physical cxamination, end normal hematological and biochemical valoes.
They had to be ghucose 6 phosphate detwdrogenase pormal and witling and shle
10 give wiitlen informed consent mnd comply with the itudy protocol. Females
were carloded H they were pregnamt, Lactating, o unwilliing/unsble > comply
with ravoguited contreccptive methods. The smdy protoon] reeed priat wit-
&0 appeoval by e Australien Deftnce Hyman Research Prhics Commines md
the US Army Human Subject Hescareh Reviow Bomrd.

rmdu‘hgrd-n. Following & Loading dose segimen of 200 mg

base daily for toret comcoytive: duya, the subjods then reasived an

mﬂynMMﬂ:@mﬂmmMﬁ

An opupe Swedish Ovange dze 1 hurd gebuin capenke (Capropel)

cmuﬁn.&guimuhenzmmqmmnum)wuwduﬂswm.

Sabjects were directed t6 wive thelr taiznoquine with food (hreakfng or dinner)

at the same time ssch vk Dompt administration was obacaved snd recorged
o omch gulbresct.

Faarmacekinetic samplbog. The sampling design was guided by the resulrs
from o previoos amaller rhudy of Thai sobdiers (2) std also by logicfical S of
the fiekd operetions, Blood samples were collected at preraadoonised times witer
e ladt Joading dose and then o prerandomired times  weils 4, 8, ond 16.
Sampics were pollected on predetormined days efier Goaing on eack of the
usepment wecs, The predetermined daye included day 1 (parly potdose;
absarption phase), days 3 and 5 {72 fo 120 h povidose), and duy 7 (predoss;
trough phate), For example, on week 4, one group of saldiers {shout 125 gub-
jeets} was bled oo day 1, oac group was bled on day 3, one group was hled on day
5, and cae group was bled on day 7. Thexeafier, the groups of soldiers were bled
in a cyction] fasbivn such ibaL in the eod of the stady each groop had been bied
on at least one oncasicon oo days 1, 3, §, aad 7. However, the mmple fior dary 2 of
the study (1 to 12 b, pest-Basl foading dose) was eollecicd fonn the sudy
aufffects

Blond (T ml) we drawn by imtn EDTA tubes and transponad on
it bricks ¢ the ficld labor story witkin 3 h of collscrion, Whole-hlood smples
et eitrifuged at ~1,200 = g for 15 min (Sigms, Quaptom, Australt), snd
platmas wore separated and moyed n Gquid tirogen (<4 weald) md then air

treighted oo dry ice t0 Quintiles Limited (Edmburgh, United Eingdam) for
- qmge al N’leﬂan&lysk.hhoqnmnmmaundermmmlh.

dnmgemﬁﬁm

Hmdmmmmwmm
mined uxicg a validsted BFLE method with a triple-quadtupole mass spectrom-
cior- Bricly, plarsta (008 ol) was spiked with [H,'*NJmienoquice as a stablc-
isotope-dabeled internal standard, snd the protein wes precipimted with
méthanol, fallowed by centrifogition apd thea infection of 4 pl of the superm-
B fuid oo & rovened-phase HPLC column (-un-Giameter partices; Gen-
asin Gy caluma; 30 rom & 2.2-ma0 internal dinmeter) bold at 40°C. The moblis
phaes was metharml-1 mM amhoskim sttt malfer, pkl 25 (70:30 [volived]),
pumped at 1 mimin apd split approximacly 110 4 inm the TurbolanSprey
intertace of & PE-Sciex AF1 3000 LEMS/MS eyrtem (Applicd Biovystoms) op-
aridod @ positre-ion maltiple-reaction morimoring mode. A chromamgraphie
eyele time of 13 min was used, with the paaks helng cluted st 0.4 min. The
wultiple-reattion momiloring trapsitions movitored were 464 to 379 mi for
wdrpoquine and 469 o 379 mir for stable-isctope-lsheled Infenoquine. Lintar
FEEpOMSE) QD an eiptofimeraal smdard peak aren rutios wem obstrwed for af-
ER0qUinG conaentiations renging from 5 t 500 nganl, using & weigblbed {LC?)
mmmu.mm&mwummw
sion (cocflcient of varietion [CV%)) of «<5.8% and an fnteracsy impraciaon of
<139, with = inscruracy of 1.5 to 4.4%. ﬂehulmldmed&e
meahod was 5 op/ml

Popalstion pkarmsigaetic modalieg, The prpulaiion pharmacokinetios of
ufenodquthe were: dettimined in double procision by ualng NONMEN (versioo
3, Yol L1; Globoinmx L1.C, Hencwer, MD) ia confunction with a G77 compiler.
A ovib-companment moded with first-arder abaorption and climinarion was fitted
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1o ibe dals, wing frm-order conditiona] estimation with misraction. An buitial
snalysis wis. contlucied by permiting HONMEM to egfimate whe base model
paramettrs (e, fio covaristes). The ftusnce of mean-ceptered conlinuow
varishies, ie., age, current woight, and extimaicd crestinine dearance (Cley [bF
the Cockoraft-Ganll rethod]), aud the catagorical variables, Le., 82X or tridents
of phospholipidosis, was asseased by adding 1bese (o the base mode in turn
and noting the change in the objoctive fanetion valuc (OFV). The indoawn
of 3 covariate improved the fit of the data to the model if there wat a decrease
in the OFV, The difforence between a pair of OFV valuss whep a covarinie
was inciuded (Iall model} and then excluded (reduced model) was tesicd for
slgmﬁmw {o = .01}, using the chi-square statistic with 1 degree of freedom
(K 1an = G5)

The inmrmdiwidus varlsbilty (ITV) wes modtled, asaming s log-normal
distribwthon, ws follows:

CL/Fy = CLIF - glnecr * Ko
ViFy = WIF - g'o * Euwd
K, K, ek 5
winre CLIF;, ViF,, and Kg répresent the rue but unknown valoes of e
parametess fnr the fh subjact on the jth aocation about the typical respective

populstion valucs CLF, VIF, and K. The paramsters 1y o 5, Ty 20d g, are
random varisbies disributed with moans of 0 snd respoctive variances of w?q

Wy and &'z, K (kepga) &6 & random yeriable representing the variability of s

liwoyhumﬁmﬁcmmmnhcqndﬂlmtm‘ﬁum
being defined 3 provi & a dos= 01 sequential dmes B d by a1 leam ane
obeepvation (o ihis study, there wese (ypleally four occasinns), The interoocation
variability (IOV) was asamod m be sampled from » normal distribugion having
# mean of § and a variance Of %7, In modeting the IOV, it was wsumed that the
wariingtd of cach pa were sampled from the mme distrlbation. The
resihit] unexplained varishiliry (RUFY) emomg observed pvom tafenognine
comcrntmtions end those predicted by dwe final paopulation mode] weres estimated
by i combired proponionnl plus additive error moded, 1 BIowe Cy = C, 1
1:,,)+e,,mc,hﬂnnhnmmedmmmtnnmmzﬁnnbjm
Comgy B e plasma tafenoquine concoattithm predicted by (e pharmacoi-
netic moded, and £, aad e; 5 ant rendomly distributed varkables hoviog medn
walucs of O and virkances af 0,7 s o, regpectly.

mmmmwﬂmmummdm

diagnnstie plots, of observed conceniration verstin popalation model predicted

comcentration md scpaneis plots of weighted residual vemno model-predicied
concentration, clapsed time, subjoct identification, and sareened covariates: (3).
A dogensrate vigual predictive check was perforined by sinoulating friom the fngl
model 1,000 concentrations wt each of 44 sampling times ofup to 200 § postdoae,
ot weck 1 {ufter the thind bouding dose), and then at weels 4, 8 and 16 during
maistemance doging, The S0th peroentile concettration (an an estimator of the
population-predisted concentration) and the Sth mnd 95th percentile comtentra-
thons were: racencd by ActivePerd (v.5 8.4; ActiveState) and then plotred npgainst
clapsod time for cach of the sbove {our sampling windows. Observed tafeno-
quine concentratom were superimposed oo the plots. Model robustoess was
micaned by a nonperametric bootstrp, with replecemens, of 200 NONMER
rans of the foal moded, onmparing the hootstrepped median puameter values
wnd the percemile bogistrap $0% confldence intereals (4, 5) with the repedive
walies extimated in the fioal model

Adverse preaty, severity ratheg, and smoclation with drug. AS et of the

clircal phorse. TI trial, acverss cvents were elicited by an mvestiguior esking (e
subject 2 nonloading question, such s “Do you feel difierently m any way since
martiog the pew treamen 7 A piysician ssscmed the level of rehbonzhip of any
advesan ovent an the best of the subjeot'y respoose. and any taomprwal manciation
and/or ko sdverse respomies o the drug The pirysician graded the sewmrity
of sdverae events 44 followt: mBd, nol affecting daily activien, moderaiz, crusing
Lome nterfy with daily activities; severe, dally duties conld not be com-
picted. ATiribution or relationthip w laferoquine was fudged by the: physicien
be nor relotcd, untiknly 0 be e, napecied (reasonsble mrobahditg) 1w e
rclaied, or probably related

RESULTS

Populstion chamcteristics. The study population cobsisted
of 476 males and 14 females, with 2 mean (£ standard devis-
tion [SD}) age of 25.4 + 53 years (range, 18 ta 47 years) and
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TABLE 1. Devclopment of struchutal mode! for pharmanokinetics of mfenoquine

1 CLFwl; VIF=02 K, =4,

2 QLiF=86,- (I + B, -age/254), VIF = B K, = 8, -2
3 CLIF = 0,; VIF = b, - (1 + 4, - age/25.43; K, = 6, -
4 GJF=01‘(1+84'G.¢RH21);W=B;K_=E_:, -4
5 CL/F =6, - FHOS + 8, (1 — PHOS); VIF = b5 K, = 8, 0
6 CLF=6,;,ViF=0,-PHOS + 4,-(1 — PHOS); K, = & -1t
i CLIF=8-mx +0, (I -—wm) MF =K, =y -»
8 CLIF = @,; VIF = By -sex + 0, (1 ~ sex) K, = & —-i2
d CL/F =6, (1+ 0, WIBLY), ¥F =0, (1 +6, WIBDS):K, =6 ~39
10 CLIF = 8, - (WIFFOY°™; BIF = 8, * (WI/H0) %, K, = 8, L

* A0FV. change in OFY from Lt of model 1 (OFY = 22177,

* Rounding erran occurred during frting.

¢ Fipal madel, .

“ HT80.9, body weight (kg) centered om pverage weight (809 hg); ape/25.4, ngt (years) ceotzred oo average ape (254 yeer); Clop /121, Ol (milimin) centered
on mverage Clyg (121 mlmin}; FHOS, phasphollpldats {teaied in 77 sobjects, 1 = phosphalipidosh present, (| = phoap Dot prescnt); acx, malc ~ 0 and
Female = J. :

mean (+ SD) pesk tafenoquine oomcentration measured in

samples drawn within 5% of the time of the estimated mean

, q (= SD) weight of 809 + 11.9 kg (range, 50 10 135 kg).
but eight were of Caucasian backgroudd. Of the 490 sub-

jests, 2 subjects provided one blood sample, 3 subjects pro-
vided two biood gamples, 23 gubjeciz provided three blood
samples, and the remaining 462 subjects provided four blood
samples, giving a toial of 1,925 plasma concemtration-time
points available for the pharmacokinetic
Fopulation phermacokinetic modeling. Summary resolts of
the population model-building process are shown in Table 1.
The dats did not support the inclusion of an absorption lag
time in any model Neither age nor O, on CL/F significandy
improved the fit, nor did sex or phospholipidogia a5 indicator
variables. Both age and sex effects on ViF produced small bat
sipnificant decreases in the OFV, of 9 and 12, respoctively. Use
of an allometric siz¢ model scaled to 70 kg for CL/F (power,
0.75) and VIF (power, 1.0) was not sopported (OFY = +37).
Inclusion of cenfered linear weight on both CIJF aod F/F
sipnificanily decrcased the OFY, from 22,177 to 22,138, This
mode] predicted that a 1-kg change in weight from the popu-
lation average value of 80.9 kg would pive a8 commensuraie
change of 0.0167 liters/h {0.38%) in C1/F and a change of 9.7
L ters (0.519%) in V7F. The lincar, positive influence of weight
both CL/F and V/F is shown in Fig. 1a and b, respectively,
Modeling the covariance between @2M and mzpfp reduced
the OFY from 22,265 to 22,248 compared with the correspond-
ing model when w?y » amd wp,> were essumed to be inde-
pendent. Inclugion af the IOV for CL/F reduced the OFV
forther, 1o 22,177, However, whilc the addition of IOV to ViF
further reduced the OFV, the value Ior w?;,, was aspiciously
low and the carrelation coefficient (¢) caloulated from the di-
agonal and off-diagonal elements of the variance matvix {r =
o’ csm pal(eP e - WPex £)"%] was ~1, indirating an inappro-
priaie varience model, The RUV was best modeled by using a
combined proportional and additive model, as seren by an in-
arcase in the OFV and by numerical difficalties when the
additive and proportional models were used separately.
Parameter valucs for the final population modei and the
bootstrap validaticon are shown in Table 2. The estimated time
{Toaax) fr peak copcentration to occur after a dose was 21.4 +
857 b, cakulated from each subject’s conditional estimates of
K, and K, by the standird foniula T,,,,, = (KKK, - )
for a one~compartment extravescular model. The observed
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population T, {21.4 b) for 42 subjects ar weeks 4, 8, and 16
was 321 = 63 ng/ml The observed mean (+ SD) trough taf-
cooquine conceotration drawn within 5% of the target 168-h-
postdose zampling time for 162 subjects at weeks 4, 8, and 16
was 221 + 57 ng/ml. The typical popelation CL/F and VIF

DY ety
N oK WD Y A 1w W

e ¥ ¥ T -r =——

& & MW & 0 W {10 0 130

FIG. 1. Relaticuship of body weight (WT) to individeal estimates
of () CLIF and (b) VIF for afcnoquine.
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TABLE 2. Comparison of parametcr estomaies for the popularion
model with the resulis of 200 bootstrapped -nuns

value
Parameter and mode] ﬁnﬁt’::dd (n = 200)
’ (median (90% CITY
Structura} model” :
CL/F (8,; iterg/h) 3.02 3.01 (2.42-352)
ViF (8 liters) 1,110 1,110 (674-1,382)
K (& b ") 0243 02245 (02120 250)
Weight cenlered on CLAF® 0.448 0.447 (0.249-0816)
Weight ceniered on VIF® 0.713 0.713 (03711 20)
Veriance mrode]
MV o (CV%) 18 18 (16—2[]}
IV, (CV%) pr) 22 (2025
1V, (CV) 7 75 (64-85)
IOV o (CV9) 18 18 {16-20)
RUV (CV%) 59 59 (47-14)
RUV (ngim}) 29 211 (18.7-26.3)

SCLIF = 8, (1 + 0, - WT/BLD); VIF = 6= (1 + ¢ - WIBDI) K, = ¢,
90% coufidence intarval (Sth to 95th percaniles).
Linear coedicient (&,) by weight centered on CLF.
M Linear cocfcient (8,) for weight cintored on ViF,

values for all subjects, with a mean weight of 80.9 kg, were 4.37
liters/h and 1,901 liters, respectively. The typical value of K,
over all subjects was (0,243 b The OV about CL/F, ViF, and
K, was 18%, 22%, and 76%, respectively. The IOV for CL/F
was 18%. Mean values per kg for CI/F and V/F cabeulated
from conditional estimates for each subject were 0.056 + 0,013
literaykg and 23.7 = 4.5 litervky, respectively. The elimina-
tion halflife (1,,), derived from the expression f,, =
(0.693 - VI CL/F) with individual estimates of CL/# and
V/F, was 12.7 2 1.0 days.

Routine disgnostic weighted residuals versus population
madel-predicted values (data not shown) were symmetrically
distributed and were mostly within abont 3 mits of the null
ardinate, indicating a good fit of the model 1o the data. Plots of
weighted residuals versus both subject identification and Gme
(data aot shown) were distribuled symmetrically in 2 band with

" obvious trend and were mostly within approgrmoately 3 writs
“_of the mull ordinate, inditating thal no Lime-related facior
aflected the dats and that mo subject’s data contributed to any
mark;ed deviation from the model The bootstrapped median
parameter values very closely agreed with the respective values
from the final population model (Tahle 2). The degenerate
visual predictive check showed the observed data w be sym-

memically distributed about the 50th percentile profile, wilh
approximately 10% of the dats distributed outside the Sth- 1o
951h-percentile boundaries (Fig. 2a, b, ¢, and d),

Individual pharmecnkinetics of eafenoguine in subjecis with
malaria and with drog-associmied adverse events. The four
subjects who had s relapse after relurning to Ausiralia had e
wean (+ SD) CLAF of 0.060 + 0.014 litersh/kg, a VIFof 232
8.0 liters/kg, end a ¢, of 11.1 *+ 2.3 days caleulmed from
conditional parameter estimates for each individual,

One of more adverse events with a suspected/probable re-
lationship 10 tafenoquine were reporied by 73 subjects. These
were tanked as mild in 67 subjects (91.8%), moderete in 5
subjects (6.8%), end severe in 1 subject (1.4%) and enoom-
passed the following: nansea, abdominal pain, Batulence, vam-
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itng, vertigo, agitation, amnesia, headache, cye ahnormaliry,
reflux, dreaming abnormality, insomnia, somrolence, diarrhea,
hyperesthesia, remor, paranoie, headache, anorexia, depres-
sion, coordination shnommality, appetiie increase, ard thirst,
Tafenoguine was not withdrawa in any of the 67 mild cases, but
it was withdrawn for three subjects who reported either mod-
erale hyperesthesia, abdominal pain, or depression, Assess-
ment for phospholipidosiz was cartied out in & subgroup of 77
subjects becansc tafenoquine has cationic amphiphilic charac-
teristics and, therefore, the potential w cause phospholipid
accurmulation. Table 3 shows advenie eveniz reported in the
five moderale cases dnd one severe case where (alenoquine
was suspected Lo cause the discomfort, ngether wilh individual
egtimates of the pharmacokinetic responses for these subjects.
All moderale adverse events were expenienced 1 10 24 days
alter the initiation of tafenoquine, while the single subject with

Corvantraflon {rywl}
-55§8 588

e e —

0 mumnmmmmmaﬁn

Concantree (ngini}
-B83E280EE
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€ oncemraton (ngim®

G yriraior: (ngrnl}
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G 20 4 20 B 100 13 MO WO B 200
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F1G. 2 Degenerale visual predictive check al the fimal populauan
model for tafenoqnine. Plots are shown for tafenoqume &n
mmmmmmmmmﬂmgmndmo{(a)nmkl
{post-loading dosc), (b) week 4, (¢) week B, and (d) week 16. The

population-predicted profile (50th percentile) is shown by the solid
line, and the 50% prediction intervals estimated from 1,000 simulated
concentrations over 200 b (postdose) are encormpassed by the brokea
[ines in each plot,
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TABLE 3. Ta.l.'moqmm:phmnmkmohcdun[mmsutguﬁampm'nngulmﬂmeadmmcﬁcddmﬁedm
severx {n = 1) or moderaixe (p = 5)

Treatment .
fucats Ciroulative Daodng CLF ViF .
Adwrse ovent (d.,.}-" dose (mg) siopped (ng'r:'l)‘ (titere/hig) (Literskg) (days}
Severc event '
Diarrhea and/or sbdominal pain 2 400 Ko » 0.05% 244 120
Moderaic events
Insomnia 1 200 No ' 0.059 n2 11.3
Hyperesthesia 12 300 Yes =3 0.045 207 131
Abdominal pain b 1,000 Yes 253 0.053 278 151
Depression 24 1,000 Yes por] 0.061 251 120
Vomiting and/or nsusea 3 600 No ns 0.077 261 9.8

* Humber of days fm gtagting dosimg ontl] sdweree event reported.
® Totn] amom? of drug taken before adverse event reparted

‘ Last plasmu tafenoquine concendration befors adwre evend reporied. *, pdvenit event was reportad hefere fmal plasma comple Wit drewn.

" were ellects reporied diarthea and abdominal pain 2 days
commencing lafenogquing treatment

DISCUSSION

This study of the population pharmacokiuetics of tafeno-
quine in 490 Australian soldiers is the largest pndertaken by far
with this promising new oral antimalarial agent Previousty, &
two-stage dose-ranging pharmacokinetic study wes performed
with 48 healthy adult males (Caucasian [pn = 20], African-
American {7 = 12], and Hispanic [n = 16]) (1), while a sub-
sequent population pharmacrkinetic study was reported for
104 Thai soldiers on 2 monthly prophylactic regimen of mf-
enoquine (2). The present findings confirm the ¥nowledge of
tafenoquine disposition in bumans and considerably extend the
pharmacokinetic data t g large population of healthy, Cauca-
sian military pereonnel deployed in field operations.

The spparent V/F was similar to that reported by Edalein of
al. (2), but the systemic CL/F was greater (4.37 liters/b versus
3.20 tterg/h). The derived typical elimination r,,; of 12.7 days
was slightly shorier than the 14 to 16 days reported previously,

at only up to 1 week posidose and therefore the pre-
sumed “terminal” phase may have included some components
of a distiibution phase, but not substantial enough o be sup-
poried by 2 two-compartment model. The mean values for
CL/F and VF obtsined by Brueckner et al (1) for fasted
subyjects of similar average weight to that from this study were
3.7liters'h and 2,558 liters, respectively, which are 30% o 35%
higher than the present typical values. However, in the ourrent
study, the sobjects took tafenoquine with food, which report-
edly can inerease the bioavailability (F) by up o one-third
(R, P, Brueckner, personal communication), which brings the
respective CL/F and V/F velues into closer agreement when
corrected for F, While the extent of tafennquine absorption
may be greater, food could also slow Lhe rate of drug absorp-
tion, as evidenced by the typical K, of 0.243 h™?, compared
with 0.391 h™* and 0.694 h™! reported by Brueckner ¢t al. (1)
and Edstzin et al (2), respectively, As a resalt, the average
Tnax of 214 h was grenter than the 8.6 b to 13.8 b reported
previcusly (1, 2), which es well as the influence of food, may
reflect continuous ebsorption along the intestinal (ract, per-

. I hich may partly reflect the fact that the last samples were
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haps due in part {0 microprecipitation and redissolution of
tafexoquine, which is only slightly water soluble (1), Unpub-
lished data on file ((YlaxoSmilhKline) for heslthy volonieers
showed mean (CV%) T, values of 18.6 b (84%) and 263 b
(126%) under fisted conditions and when administered with a
standard high-fat meal, respectively, indicating that the T,
and iy varlability were increased by food. Nonetheless, it
should be remembered that T, is a model-dependent param-
eter in that the true valoe is likely w be overestimaied when a
ope-compeartment model is used compared with that for a
two-compartment model. 1n agreement with previous reports
(1, 2), there wes marked IV in the T, refecting the con-
siderable variability in both K, and K, with the latter being

esumated from condidonal estimates of PIF and CL/F for each

subject.

The variability in CL/F and ViF was ; ot excesiive, al 18% to
22%, most likely reflecting the uniformity of the military sab-
jects, The variance model supported estimation of the IOV in
CL{F but not that in V/F or K. While Edstein et al. (Z) used a
proportional {exponential) mode! for RUV, preseatly a com-
bined additive-proportional RUVY mode] was supported, which
is the preferred model wherever possible, especially where the
tange of copceptration data is as wide as in this study. There
Wwak a positive linear association betwesn weight and both CL/F
and VIF, but attempis m model these parameters uging an
allometric size mode] scaled to 70 kg were oot supported by the
data, most likely because of the reasonably narrow range of
body weights. Althouph heavier sobjects tended to bave a
slightly greater CLIF and FjF, this would not bave amy major
implications for changes in the way that tafenoquine would be
presciibed, at least on 1he basis ¢f the pharmacokinetic data
alone. Using the present steady-siate plasma (afentquine con-
cenirations ag the appropriate clinical target, a 20-kg change in
weight would require changes in the loading dose and main-
tenance dose of only about 10% and 7.5%, respectivaty. Tn.
published datn (GlaxoSmithKline) indicated that a consider-
able fraction of a tafenoquine dose may be excreted
unchanged, while the clinical data from the trial of which the
present stedy was a part showed (hat mean szrum creatinine
concentrations increased 121 mmolliter from beseline until
thc end of the propbylaxis. However, estimated creatinine
clearance explained an insignificant amount of the variability
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about CL/F, Age explained a small yet significant amount of
the varisbility in bofl V/F and CL/F but was positively corre-
lated with weight und thus was not considered fuxther.

In assesxing performance, mode] robustness wes evalualed

- vie a nonparametric boowtrap, which indicated that randomly

selected combinations of data gave very similar resubts to those
obtaiped with the original data set. Jn addition, » degenerate
visual predictive check showed that the raw data obtained after
the third split loading dose and at week 4, B, and 16 during
mainienance doging mirrored the awresponding profiles ob-
tained from simylations using point ¢sdmates of the final
moxdel parameter values, This convenicnt approach has been
shown elsewhere (16) to give a good approximation of the full
posierior predictive check, in which the simulations sre per-
formed using posterior distributions of the parameter valnes
{6}, which are difficult to calculate from the NONMEM out-
put. The prediciive check showed, firstly, thai the structural
maodel was satigfactory by the symmetrical distribution of the

'y data about the S0th percentile profile and, secondly, that

-t variance model was approprise, with about 10% of the raw

data lying cutside the Sth and 95th pe eotiles.

The prophylactic eficacy of tafepoquine is determined by its
ability to prevent parasitemia from developing, which is asso-
ciated with the susceptibility of malaria parasites to tefeno-
quine concentrations achieved in the targe1l population. Taf-
enoquine bas both causal prophylacric activity sgainst the
hepatic stages of the parasite and suppressive activity, which
cmdxutnatbcmﬂhmwhcmsuoiﬂmepamtcu) In the
present stady, no subject developed parasitemia during the 6
months of prophylaxis, but four had a relapse of P. vivar in-
fection after requming 0 Australia. In contrast, one subject in
a population of 104 Thai sokliers on 400 mg wfenoquine
monthly for 6 months developed vivax malaria during prophy-
laxis (15). At the time of diagnosis, the Thai soldier had a
plasma wfenoquine concenmation of 40 ng/ml, which was >5-
fold lower than the mean steady-state Lrough tafenoquine con-
ventration of 221 ngim] presently recorded. Six Australian sol
diers had mfenoquine concentrations of <100 ng/m] at either
week 4, 8, or 16. Of those, only one subject had consistently

wer tafenoquine concentrations (<120 ng/ml) on the three

* - oczasions sampled and therefore may have had a reduced

margip of sappressive protection against malaria infection.
The Thai soldier who develtoped parasilemia also had consis-
tently lower tafenogquine concentraticns during the prophylac-
tic phase (15). Unlike the Thai soldier, the four Australian
soldiers who retapsed bad comparable tefeaoquing concentra-
tions to subjecis who did not have s recurrence of malaria.
Although the number af subjects who relapsed was amall, the
individua! estimates of the phapmacokinetic respomses for
these subjects did not provide a prediction or correlation with
afenoquine’s prophylectic efficany.

There was no apparent correlation between either the phar-
mecaiinetic paramater values predicted for individua!l subjects
or the Jast tafenoquine conceutration measured in subjecs
reporting moderate ar severe adverse evenix These findings
sugpested that plasma tafenoquine concenirations are not the
primary predictor of tafenoquine tolerability. This lack of an
association between plasma drug concentrations and adverse
events hes also been se¢n with another antimalarial agent,
mefloquine, which shares similar pharmacokinetic properties
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with tafenoquine (12} in that both are lipophilic, are slowly
absorbed from the gasurointestinal tract, are_extensively boamd
to tissues, and bave elimination #,, values of about 2 weeka {1,
2,9 14)

In conclusion, the pharmacokinetic properties of tafeno-
quine determined in this study support a weekly dosing regi-
men for prolonged periods. Although body weight influenced
CL/F and V/F, it waa not considered to have sofficient impact
to warrant changing the maintenance or loading dose for any
individual from sach a population. Nonetheless, dase changes
may be warranted for other patients who are markedly over-
weight or underweight compared with this hamogenons group
of soldiers. Any dosing requirements for markedly overweight
subjects mey need special consideration, as reviewed recently
{7). Tafenoquine was generally well tolerated. Individual pbar-
macokinetic parameter estimates for subjects with malaria did
not predict praphylactic oulcomes, and plasma concenlirations
at sieady slate did not appear in be relaled Lo the occurrence
of adverse event. Since thic population was a homogenous
group of healthy Australian soldiers of predominantly Cauce-
sian background, sdditional phanmecokinetic studies may be
required for other populations.
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216-00 A randomized, double - blind, comparative study 1o evaluaie the safety,
tolerability and effectiveness of tafenoquine and mefloquine for the prophylaxis
of malaria in non-imune Aunstralian soldiers deployed to East Timor.

Scientific article published in “Antimicrobial Agents and Chemotherapy™ Feb 2010. /
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This study represents the first phase 111 trial of the safety, tolerabilily, and effectiveness of tafenoguine
for malaria prophylaxis. In a randomized (3:1), double-blinded study, Australian soldiers reccived weekly
malaria prophylaxis with 200 mg tafenoquine (492 subjects) or 250 mg mefloguine (162 subjects) for 6
months on a peacekeeping deployment to East Timor. After returning (o Australia, talenoguine-receiving
subjects received a placebo and mefloquine-receiving subjects received 30 mg primaquine daity for 14 days.
There were no clinically significant differences between hematological and bischemical parameters of the
treatment groups. Treatment-related adverse events for the two groups were similar (1afenoquine, 13.4%;
mefloquine, 11,7%}. Three subjects on tafenoquine (0.6%} and none on mefloquine discontinued prophy-
laxis becanse of possible drug-related adverse events. No diagnoses of malaria ocenrred for either group
during deployment, but 4 cases (0.9%) and 1 case (0.7%) of Plasmedium vivax infection occurred among the
tafencquine and mefloquine groups, respectively, up to 20 weeks after discontinuation of medication. In
a subset of subjects recruited for detailed safety assessments, treatment-related mild vortex keratopathy
was detccted in 93% (69 of 74) of tafemoquine subjects but none of the 21 mefloguine subjects. The vortex
keratopathy was not associated with any efect oh visal acuity and was fully resolved in all subjects by 1
year. Tafenoguine appears to be safe and well tolerated as malaria prophylaxis. Although the volunteers’
pretisc exposure to malaria could not be proven in this siudy, tafenoquine appears to be a highly

efficacious drug for malaria prophylaxis.

The continuing spread of multidrug-resistant Plasmodium
species and concerns about adverse efects associated with
antimalarial drugs has made the prevention of malaria prob-
lematic for nonimmune subjects, such as lourists and soldiers
who travel to malaria endemic areas. No antimalarial drug is
completely cffective in preventing malania (1(H; however, an
ideal prophylactic drug would be bighly efective against ail
malaria-indueing species, very well tolerated, and taken infre-
quently io enhance compliance (21). Carrently, mefloguine,
doxycycling, and atovaquone-proguanil are recommended for
malaria prophylaxis (5, 23). These drugs are highly eflective in
preventing malana but have shortcomings that limét their ef-
fectiveness, such as adverse eflects, expense, and the difficulry
of monitoring daily compliance within deployved mititary pop-
ulations, Furthermore, none of these recommended drugs pre-
vents the development and relapse of Plasmoddium vivar and P.
ovale dormant liver stages (hypnozoites).

* Corresponding author, Mailing address: Centre for Military and
Veterans' Healih, Mayne Medical School, Univers.hy of Queensland,
Herston, QLD, Australia 4006, Phone: 61-7-33464876. Fax: 61-7-
33464878, E-mail, P.Nagveld@ug.edu.au,

t For a list of Taferoquine Study Team members, sec the Ac-
knowledgments,

¥ Published ahead of print on 7 December 2009,
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Tafenoquine, a long-acting 8-aminoquinoline, is currently
being codeveloped by GlaxoSmithKline (GSK) Research &
[Development Limited and the Walier Reed Army Institule of
Researeh as a replacement for primagueine and for the preven-
tion of malaria, Like primaquine, tafenoguine produces hemo-
lysis in glucose-6-phosphaie dehydrogenase (G6PD)-deficient
recipients (21). Tafenoquine acts on all stages of the malaria
parasite, with the potential to proteet against all species of
malaria parasites. Previous studies with a challenge model (4)
and of indigenous populations in arcas in which malaria 15
endemic have shown that tafenoquine was highly eficacious in
preventing P. faiciparusr malaria and well 1olerated (9, 13, 21).
Talenoguine was also shown 1o be efficacious in prevenling
both P. falciparum and P. vivar malaria for up 10 6 months in
That soldiers (22}

This first phasc I study of tafenoguing fur malaria prophy-
laxis was a randomized, double-blind, active controlled study
carricd om with healthy Avstralian soldiers deployed 1w Last
Timor as part of a United Nations (UN) peacckeeping mission.
The primary study cbjective was to compare 1he safety and
tolerability of tafenoquine with those of mefoquine in malaria
prophylaxis for 6 months. A subset of 98 subjccts underwent
extra safety assessments to investigate the possible effects of
phospholipidosis, methemoglobin, and cardiac safcty. Since a
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Prophylaciic Relapse folfow-up
Screening phase Eradicarion phase

e mnths ﬁ- e A O —

Weekly dosing. Visits a1 2 & 12 woeks.
Vixils at weeks 4, 8. 16 Telephone follow-up at
& 26 weeks 18 & 24

T hyr 1T T

Phospholipidosis
assessmends. metl 3b measurement
F1G. 1. Drug adminisiration and safety analysis schedule fuc
tafenoquine and mefloguine, metlh, methemoglobin,

placeho arm to document exposure was not possible, the key
secondary objective was 1o assess the efficacy of talenoquine in
preventing P. fafcipgrim and P. vivar malaria during and fol-
lowing deployment.

{This study was presented in part at the 51st Annual Meeting
of the American Society of Tropical Medicine and Hygiene,
Denver, CO, November 2062}

MATERIALS AND METHODS

Study site and subjpecis, The subjects were Australian soldiers dephayea on UN
peacckeeping duties 1o East Timor from Ocigber 2000 1o April 2001, The
soldiers were deployed o the Bobonare District, on the western horder +f Cast
Timor. The stody included male and female subjects whe were booween |18 and
S5 vears of age. judged 10 be healthy by & medical history and physical exami-
nesion with normal hemnarological and biochemical values, (6P normal, and
willing and able to give written infurmed comsent and comply with the study
pruotecel. Females were vacluded if they were pregnant, lactating, or unwilling!
unable 10 comply with recagnized contracepiive methods. Subjcets with a history
uf psychiairic disonders andior seizures were also excloded. A subjects gave
wrinen infurned consent, and the study protocol was approved by the Austrahan
Defence Human Rescarch Fihics Commitice {ADHREC protocol nu. 21004
and the 115, Army Human Subject Rescarch Review Board,

Stedy design and drug sdministration. This comparative, randomized, dou-
ble-hiind. active controlled study had 4 phuses: sereening, loading, prophylactic
phise. und relaps: follow-up (Fig. 13 Folliwwing 4 loading-Ouse regimen of 200
my tafenoquine or 250 me mefloquine daly for 3 consecutive days, the subjects
then received an oral weekly mainienance dose of 200 mg tafenoguine or 250 mg
mefloquine [or 26 = 4 weeks, respectively. Subjects wese directed to take their
study medication at the same time each weck with food (breakfast/dinner) to
enhance drug hioavailability. Upen ther reluen to Australia, subjects com-
menced a hypnooite eradication regimen, receiving primaguing 15 mg twice 4
dav (for the mefloguine groop) or matched placeho pwice a day (for 1he tafeno-
quine group} for 14 days. Drog complianee was observed and recorded for cach
subject by using medication logs.

Randomization. A coding mema bleck randomization restem {block size = 8)
1 provade a ¥ ratie of lalenoquine-receiving subpects (o mefloguine-tecgving
subjeets was used (O assign (he subjects to a treatment group, Study drogs were
prepackaged and prelabeled with a unigue study number

Drug sources. Tafenoguine was supplivd by GlaxoSmithKline in an vpague,
hard gelatin capsule (Capsugel), cach containing a 200-mg 1afenoquine basc,
Plagehn tafenoquing capsules were of 1dentical appearance. Mefloquine
(Lariam; 230-mg base 1ablet) was obtained from Hoffman-La Ruche, and
primaquine (15-mg base tablet) was supplied by GlaxoSmithKline. The
matched placebos for mefloguine and primaquine were identical in external
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spprarance to active capsules. All medication was provided in blinded indi-
vidual fuil blister packs and stored hetween 15°C 10 30°C.

Safety and tolevabdlily. Assessment of athverse evenis and sample cotlection for
hematological and blood chemisiry parameters were carzicd out af the loading
stage and then al weeks 4, 8, 16, and 26 during the praphylactic phase and at
weelks 2 aml 12 during the zelapse follow-up phase Adverse event munitoring,
war supplemented by review of subjects’ medical records. For g sobser of 98
subjeets LT om tafenogquing and 21 on mefloquime ), more-detailed sadety assess-
ments were performed. These subjects were isessed for phospholipidasis and its
effects (by ophthalmic assessments, lung tunction tests, and electron miceoseups
of periphersl Bloosd lymphacytes) and methemoplobn asessment and an clec-
tcardrmgram were performaed (o assess OT imterval) a sereening and at ihe
end vl the prophylactic phase, Following the identification ul corne ol deposin at
the end of this study, 8 wider range of ophthalmic assessments wan included at
follow-up.

Disctosure ul adverse cvents wis elicited by the investigator asking the subject
1he nonkading guestion, “Do yuu foel diferently in aoy way since starling the
new freatment?™ A study physician assessed the Iovel of rolationship of any
advernye event on the basis of the subject’s responsc and sny tempural association
andlor known adverse responses o the drug. The physician graded the severity
uf adverse events as mild (net affecting daily activities), moderate (with some
nterferemes in daily activities), and severe {when daily dutics coold no1 be
completed), A causal relationship te the sindy drog was judged by the physician
1w be oot selated, unlikely, suspecied, or prohable.

Efficacy assessment. Thick and thin blood smears were coltected from ull
subjects at sereening, at weeks 4, 8, 16, and 26 during the prophylactic phasy. and
at weeks 2 and 12 during the retapse follow-up phase or it symploms suggestive
of malaria developed. Telephone interviews with all subjects were cateicd out al
weeks 18 and 24 during 1he relapse follow-up phase 1o determing their gencral
health status. The Giemsa stain-treated blood smears were cach reasd twice for
malaria parasites by blinded microscopists a1 2 separate institutions. A blood
stide was considered negative if an examinatian of 200 oil immerskm 1hick fields
{magnification, = 1,180} showed no parasies. Any discrepant linding were 1o
hasve been read by a third blinded cxpen microscopist and were to be used 1o
define a praphylaxs failure f symploms congistent with malana were present.

Statistical analysis. With at least 450 subjeces on tafenoguine and 150 subjects
on mefloquine, the study had 944 power 1o detect a 1% difference in faiture
rates, assuming un underlying failore tate of W0% i cach treaiment group {15).
Safety and relerability anslyses were performed on data from all subjecrs who
took at Jeast one dose of prophylactie stedy medication (1afenoguine or mefla-
quine). Hematological/hlood chemistry values for the two greups were compared
by a paired Student’s £ tost, and $5% confidence itervals (CIny weze calculaled.
The efficacy analysis was pecformed for the per-protocsl population, which was
defined as the subjects whn met the melusion critena, were pmtocol compliant,
and completed the prophylactic and relapse follow-up phases. Proportions were
caamined by using & x° 1est with Yates' correction o1 by Fisher's exact test. No
adjustment was made for multiple tosting.

RESULTS

Subject pupulation. In otal, 663 subjects were screened, and
of these, 9 subjecets failed the inclusion criteria. Of the remain-
ing elipgible subjects, 492 subjects were randomized to receive
tafenoquine, and 162 subjects were randomized 1o receive me-
Aoquine. Thirty-nine subjeets (30 [6.1%] of the 492 tafeno-
quine subjects and 9 [5.6%] of the 162 mefloquine subjects)
violated the protocol or did not complete the study, due to
adverse events or other withdrawal reasons (Fig. 2). There
were ne marked differences between the groups in the propor-
tions of subjects with protocol vielations or withdrawals from
the study (data pot shown). The trecatment groups were well
balanced with respect to baseline demographic characteristics
and history of malaria {Table 1), with the majority of subjects
being white, male, and <35 year of age.

Compliance. As a result of observed therapy, compliance
was high in both treatment groups {100% for the loading dose,
99% for the weekly regimens, and 969 for the follow-up an-
tihypnozoite regimen).
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l 663 subjerts screened i

_._i S-Fatled 1nglasion criteria

l 634 chgible subjects I
[

Randwimizativm
(3 tafenoquine ; 1 mcfloguine)

162 randomized to receive
mefloguine and werc
administered a [vading dosc
of mefloguine followed by
weekly mefloguine

492 randomized 10 regeive
1alenoquing and were
administered a loading dosc
ot tafenoquine followed by
wirckly afcnoguine

4 (2 $%yswopped
dunmyg the trial due
10 adwerse events
=== 4{2.58%Heceved
wiher antimalanal

12 (2. 4% )-stopped
during the trial due 1o
advetse pvemnls

| 1§2 2% )-received other
antimalanial deugs

| £0.2%)-non-conpiiant drugs
O 1. 2%wother 1 {0.6%)-0ther
withdrawal withdrawal

462 [93.9%2) contpleted the trial [ l 153 {94.4%} completed the trial —l

FIG. 2. Flow diagram of subject accountability during the study,

Routine laboratory tests. For muost laboratory varniables, the
proportion of subjects with results that fell outside an extended
normal range during the prophylactic phase was <35% (data
noi shown). In addition, the proportions of subjects with clin-
ically significant changes from baseline values were similar
across the treatment groups for most laboratory parameters.
The paramelers that were exceptions were hematocrit, biliru-
bin. and creatinine.

Decreases in hematocrits were seen in both subjects on
tafenoquine and subjects on meflogquine, with up to 98 (2092)
of the 4492 1afenoquine subjects having a 15% decrease from
the hascline a1 any one visil, compared lo 23 (14.4%) of the
162 mefloguine subjects. However, omly 2 subjects, both on
tufenoquine, had o clinically significant hemalocrt value
{<85% of the lowet limit of normal range ) curing the study, A
higher proportion of tafenoguine subjects was reported to have
an increase in bilirubin (=2 pmol/liter from the baseline) at
any onc visil during the study (i0% of tafenoquine subjects
versus 3.2% of mefloquine subjecis). Of these, only 13 (2.6%)
tzfennguine subjects and 1 {(0.6%) mefloquine subjccl had a
clinically significam bilirubin value (> 130%. of the upper limit
of normal range) at some point during the study. Serum cre-
atinine mcreases (= 125%. baseline value) were seen in both
the tafenoquing and mefloyuine groups, with an increase in
serum crealining in up to [9% of tafenoquine subjects at any
onc visit versus 10% of mefloquine subjects. AL the follow-up.
6 10 8% of subjects in both proups had creatinine values that
were still 25% above the baseline; however, few subjects had
values outside the normal range, and none of these values was
considered clinically significant.
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TABLE 1. Bascline demographic characteristics and previous
malarial histories of subjects on tafenoquine and
mefloquine for malaria prophyiaxis

Walue for subjects whi
recemved:

Characteristic

Tafenuguine Mefoquing
[ = 492} [# = 1h2)
Mo, (%) of subjects
Gender
Male 78 (97.2) 154 {95.1)
Female 14 (2.8) K {49}
Age {yr}
18-25 286 (58.1) 97 (5v9)
2635 178 (36.2) 48 (29.6)
36-43 27 (585} 16 (4.9}
46535 1{1.2) 1 (0.6}
Race
White 484 (Ll.4) L60) (v8.8)
Aboriginal/Torres Strait 4 (0.8) L{06)
Islander
Other 4 (hX} 1 {(1.6)
Previous history of malaria 15 ¢3.m 41(2.5)
Having malaria attacks in 6 mo 9(1.8) 1 ({.6)
prior (0 deployment
Age
Mean (512} 254453} 2600 (6.5)
Range 18-47 18-51
Weight {kg)
Mean {5D) BL9{11.9) RBLI(12.2)
Range M)-135 53-135
Height {em)
Mean (SD) 1778 (7.0 177.1 (6.1
Range 155-148 157-192

Safety evaluation subgroup. The ophthalmic asscssments in
the subgroup of subjecis on tafenoguine and mefloquine are
summarized in Table 2. At the end of prophylaxis, vortex
keratopathy (corneal deposits) was found in 69 (93.29%) of 74

TABLE 2. Ophthaimic assessments of a subgroup of subjects on
Lafenoquine or mefloguine

Activity Sereening Poslirestment assessment

Amsler grid
Humphrey perimetry

Visual field tests  Amaler grid

Yisual acuity Snellen chan Snellen chart

Ishihara test

Standard
pseudoisachromatic
plates part 2

Farnsworth-Munsefl 100

Color vision Ishihara test

hee test
Physical Fundoscopy Fundascopy
examinatitn - Corneal examination  Cornea! examination

Digital retinal phutography

Dvigital corneal photography

Fundus fluorescein
angrogram®

# Small number of subjccts with possible retinal findings only.
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TABLE 3. Adverse cvents eccurring in >5% ol subjects on talenoguine or melloguine {prophylactic phase 3
No. {7} of subjeers by AE severily und freatment group
Adverse vvent Mild Moderate Scvere Tukal
Tulenoguine Mefloquine  Tafenuguine  Meflogune  Tafenoguine  Mefloguine  Tafenoguine  Mefloguine

At least onc AE 431 (88) 140 (80} 144 (349 46 {28) 18 {4) KRS 454 (92) 143 (88}
Giastrointestinal

Castroenteritis 104 {22) 3 (22} LN L] L7411} 6{1} 1] B2 (37 S (32)

Diarrhea 77 (16} K17} 0 2N 1{<1) n TI (1) 30 (19

Nausu 2716} 13 (B) 1{<1% ] { 0 25{h) 13 ()

Abdominal pain 19 (4} 11 (7) {1} 3 1{<1) 1] 24(5) 13 (R)

Vomiting 19 (4} 8(5) 2{<1} 1(<1)) 0 L 21(4) 8 (5)
Musculoskeletal

Injury 149 {30} 44 (28) 45 {9} 4(3) 3{<=1) 2N 178 {36) 49 (3N

Back pain 65 (13) 24 (15) 12(2) 2N 0 0 T4 (15 26 (16)

Arthralgia 52011 17 {11} 9{2) 1{<1) Q 0 55411 18{11)
Respiratory

URTI 97 (AN 19y 6{l 2y 0 0 oL{21) 32{20)

Pharvngitis 24(5 2{0 2(<1}) INES }) 0 {t 25(%) 3(2)
Detmatolngical

Rash o1y 2 {12) 11} 1{=1} 1] { TO{14) 21 {1h

Fungal dermatitis 43 (9 q({5) {1} 0 0 0 44(9) B(3)
Headache {constitulional AE) 59(12) 1%(11) 2i=10} 201 0 0 61 {12} 20012y
Viral infection 23 (5 74} 16(3) 64} 1(<1) 0 39(8) 13({8)

“ In total, there were 492 1afenoguine subjects and 162 mefloguine subjects, AE. adverse gvem: URTT, upper respiratory tract infection.

tafenoguine subjects but was absent i the 21 mefoquine sub-
jeets (Table 2). These changes were not assoctaled with any
visua!l disturbances and there were no differences belween the
groups in visual acuity, Amsler grid score, or Ishihara (color
vision) score. All subjects with vortex keratopathy were fol-
lowed up until resclution, with the incidence reducing to 39%
at 3 months and 10% at 6 months; there was complete reso-
lution by all subjects by 1 year. Based on the initial indings,
fundoscopic examinations were carried out on 86 subjects at
the 3-month posiprophylaxis follow-up. Abnormalities (¢.g.,
granularity/pigmentation of retinal pigment epithelium or hard
drusen) were noted for 27 (39.1%) of 6% 1afenoguine subjects
and 4 (23.5%) of 17 mefloquine subjects. Retinal fAluoroscein
angiograms wcre performed on 14 tafenogquine subjects and
1 mefloguine subject for whom possible retinal findings had
been observed. Of these, 4 (28.65%) tafcnoguine subjects
and 1 {1009} mefloquine subject were considered possibly
abnormal, However, review by an expert ophthalmology re-
view bourd concluded thai the retinal findings may well have
been normal variations and that there was no evidence to
suppor! drug-related visual disturbances. It should be noted
that fundascopic examination of the retina 4l follow-up was
not blinded. because the examination was carried outl with
the knowledge that corneal deposits were present and no
haseline data were available for comparison.

In addition to undergoing phospholipidosis assessmenis, the
safety subgroup also underwent methemoglobin assessment
and electrocardiograms for assessment of QT interval. Mean
methemoglobin levels increased by 1.8% in the tafenogquine
group and by 0.1% in the mefloquine group at the end of
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prophylaxis, bul by week 12 of follow-up, the increase in met-
hemoglobin had resolved. In the tafenoquine group, there was
a small reduction in the mean QT interval (diflerence of
—4.5ms; 95% Cl1, —%.7 10 0.7 ms). whereas a small increase in
the interval was seen in the mefloquine group (differcnce of 1.6
ms; 95% C1, —12.1 10 15.4 ms) at the end of prophylaxis. There
were no subjects for which there was a clinically dangerous
prolongation of the (T interval. None of the safety findings
impacied participants' well-being or was considered clinically
significant.

Tolerability. During the prophylactic phase, 454 (91.9% } of
492 1afenoquine subjects and 143 (88.3%) of 162 meflogquine
subjects reported at least one adverse event. The most com-
mon adverse events (occurring in >5% of subjects) are sum-
marized in Table 3. There was no significant difference be-
tween the 2 lreatment groups in the number or type of adverse
events, with the most common events being gastroenteritis and
injury, which occurred in >30% of subjects in both treatment
groups. The majority of adverse events were mild or moderate
in severity. In total, there were 21 severe adverse events [18
{4% | talenoquine subjects and 3 [2%] mefloquine subjects).
The most common severe events were gastrocnleritis (6 [1.29%]
tafenoguine subjects and 0 mefloguine subjects) and injury (3
[0.6% | tafenoquine subjects and 2 [1.29] mefloquine subjects).
During the relapse follow-up phasc, 203 (41.39) tafenoquinef
placebo subjects and 53 (33.9%) mefloquine/primaguine suh-
jects reported adverse events; however, there was no notable
diflerence between the treatmem groups in the incidence or
nature of events. _

In toral, 64 (13.0%) tafenoquine subjects and 23 (14.2%)
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TABLE 4, Newropsychintric events in subjedts on laleoguine or mefloguinge (prophyluctic phuase ¥

Nou (%) of subjects by Al severity and treatment group

Adverse event Mild Muodcrate Total
Tale nogiine M flouine Talenoyuine MeRoquine Tufenuquine Meflogquine

Yertign 22(5) 7{d) 0 LI} 22(5) 815
Somnolence 12(2) aid) 1 ) 12 (2} 6 {d)
Abnormal dreams T(1) 2(1) ¥} 0 7(h 2ql)
Dizziness 5¢1) 241y 0 1] 5(h 201y
Insomnia 4(<l) 3(2) 1{<1) 0 3¢ 3(2)
Abnormat cevrdination 2 [ﬁf]) 1i<1) 1] 4] 2(<1) L{<1}
Anxiety 2=1) 1} 0 {1 2(<h) 0
Agitation 20y 0 0 1 2f=1} 0
Euphoria (=t} {1 ik ] i) 1
Tremot 2(<1) O 1] 1 2(=1) 0l
[eprossion 0 i+ Ti< 1} | {=11 1(=1) =1
Paronina Li=1) 0 1] 0 1{=1} 1)
Amnesia (1) 0 {1 1} L{=1} 0

¢ In Lotal. there were 492 1afenoguine sabjcets and 162 mefpguine subjects. Thert were nu severe wdverse ovenis {ALSY of this tpe.

mefloguine subjeets reported neuropsychiatric adverse events,
the most common being verligo, dizziness and various sleep dis-
orders (Tahle 4). There was no significant dilference hetween the
treatment groups in the incidence and type of neuropsychiatric
events, and all were reported as mild or moderate.

Fifteen subjects withdrew from the study as a4 result of ad-
verse events (12 {2.4%] tafenoguine subjecls and 3 [1.9%]
mefloquine subjects). Four tafenpquine subjects sustained in-
Juries requiring evacuation from the study arca, while 2 expe-
rienced arthralgia (1 subject on each drug}, Three 1afenoquine
subjects withdrew for possible treatment-related  adverse
events, namely, abdominal pain (severe). depression {moder-
ate), and hyperesthesia (moderate). The incidences of severe
adverse events in the 2 groups were comparable (18 [3.76]
lafenoguing subjects and 5 |3.17% ] mefloguine subjects).

In total, during the prophylactic phase, 66 (13.4%) 1afence-
guine subjects and 19 (11.77% ) meflaguine subjects had adverse
events with a suspected/probable relationship to trealment
{Table 5). There were no significant differences between the
treatment groups in the incidence or nature of treatment-
related adverse events during the prophylactic phase. Only 1
subject on tafenoguine reported a severe adverse event (diar-
rhea and abdominal pain) suspected 1o be related (o treatment.

TABLE 5. Table uf adverse events atiributed as related o study
drug during prophylactic phase in the safety populiation”

No. (G2} of pativats in treatmenl group

Auluerse event Tafenoquine Meflnguine

[m = 492} i — 162)

At least one AE B {13.4) 19(11.7)
Mausea 14 (2.8) 4(2.5)
Vertige 10 (20) 2{L2)
Diarrhea 9(1.8) EXAR)]
Abdominal pain 714} 2(1.2)
Abnormal dreaming 6(1.2} 1{06)
Semnolence 6(1.2) 1{0.6}
Hezadache 36 2{1.2)
Insomnia 3(06) 2(1.2)

7 Evints ocourring in > 15 of subjects are shown. AE, adverse event,
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Efficacy. No symptomatic malarial infcetions oecurred during
the prophylactic phase in either treatment group. Smears ool
lected from symptomatic subjects and during routine screening
for malaria diagnosis were all negative. There were 4 cases (0.9%)
of malarial infection in the tafenoquine group and a single case
{0.7%) in 1be mefloguine group during the relapse follow-up
phase (95% CIL, —1.32 t0 1.74, P = 1.0). All cases corresponded
to P vivaw infection, which occurred between 16 and 20 wegks
following the return from East Timor.,

DISCUSSION

This phase TTI sludy describes the safety and tolerability of
tafenoquine administered for malaria prevention in a nonim-
mune population of predominately young Caucasian males.
Both 1afenoquine and inclloguine were well tolerated. There
were no clinically significant diflerences between hematologi-
cal and blood chemistry results for the 2 treatment groups.

Assessment for phospholipidosis and its elfects in a sub-
group of 98 subjects showed at the end of the prophylactic
phase a high incidence (93.29) of mild vortex keratopathy
{corneal deposits) in the talenoquine group. Based on these
findings, au independent expert ophthalmelogy board was
asked to review the data. It coneluded that the corneal changes
were benign, fully reversible, and similar 10 those seen with
several other drugs, including chloroquine, for which it is not
considered te be a contraindication for continuows wse (1). It
also advised us that vision had not been impaired in any sub-
ject. Alack of kaseline retinal photography data meaut that the
relevance of retinal findings could not be ascertained, but they
reflected normal variability, Further assessment of the eye
changes observed with lafenoguine will need to be undertaken
o determine with certainty the overall significance of the ob-
served changes and 1o clarify the retinal issues raisced during
the review.

As would be gxpecied in a long-term study, the incidenee of
adverse evenls was high, with 92¢ of tafenoquine subjects and
88% ol mefloquine subjects reporling one or more advesse
evenis during the 6 months of prophylaxis. The majority of
these events was mild or moderate in severity, and the events
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were tvpical of the type of events expecied in a population of
soldiers on active duty (e.g., injury or pastroenteritis). The
number of withdrawals from the study was low for a long-term
study, also icflecting the nature of the sludy population. There
were no significant differences in the occurrence of treatmem-
related adverse events, including gastrointestinal and ncuro-
psychiatric disturhances between the 2 treatment groups.

Limited comparative data on the tolerability of tafenoquine
used for prophylaxis are available. In adult black Kenyans, the
incidences of adverse events for subjects on placeho and on
weekly 200 mg 1afenoquine for 13 weeks were similar (21).
Relative to ow findings. the study of the Kenvans reported a
higher incidence of headache (24% versus 12.4%) but lower
incidences of diarrhea (79 versus 15.7%) and rashes (4%
versus 14.2% ) with the same maintenance dose, However, such
comparisens are dificult 10 make when the subject populations
differ so markedly in cthnicily, nutritional status, culture, em-
ployment, and tolerance 1o medicalion,

Mefloguine was well tolerated hy the Awstralian soldicrs.
which is in accordance with the results of olher randomized,
double-hlind studies of military populations (2, 6, 17). No sol-
dicts on mefloguine withdrew from the study due to treaiment-
rctated adverse cvenls. and no more than 2% of the soldicrs on
either tafenoquine or mefloguine experienced drug-associated
neuropsvchiatric  disturbances. Severe newropsychiatric ad-
verse evenls in European travelers on mefloquine have been
reparted (18, 20). but such events were not observed in the
present study. Neuropsychiatric adverse cvents related to me-
floquine use are reporled Lo be more common in females (20),
and the somewhat atypical distribution of participants in this
study should be considered when generalizing these findings,

Without a placcho control, the exposure to malaria experi-
enced hy the Austratian soldiers could not be directly esti-
mated. As an indication of the malaria exposure (hat the sol-
digrs probably ¢ncountered, 2 malaria prevalence surveys were
conducied (January 2001 and April 2001) in 7 East Timorese
villages (abouwt 200 residents in each village), all within 1 km of
where the soldiers were located (3). The surveys showed that
malaria was present in 6 of the 7 locations, with poinl preva-
lence rates ranging from (tvo 35.3% (F. falciparum, U 1o 14.4%;
P vivex, 010 16%). In addition 10 this evidence, several sludies
have confiemed 4 high incidence of malaria in East Timar (8,
11-12, 14, 19). While these studics are not conclusive proof
that subjects in the present study were exposed to malaria, it is
highly likely that the soldiers were expused to both P. falcip-
arum and P. vivaxr malaria. Because no prophylactic failures
occurred during the trcatment phase in East Timor, both
treatments appeared 1o be cffcclive in suppressing malaria
tofections. During the 6-month relapse follow-up period. 4
{0.9%) subjects on 1afenoquine/placebo and 1 (0.75) sub-
ject on mefloguine/primaquine developed P, vivax infec-
tions. These findiogs indicate that tafenoquine and prima-
yuine are equally effective in preventing P. vivar relapse
when primaguine compliance is monitored and confirm the
results of previous studies in Papua New Guinea (16) and
East Timor (7}, Although the relapse rates for primaguine
and tafenoquine appear to be similar, tafenoquine offers a
major advantage in that there is no need to take additional
medication after leaving the endemic area if tafenoquine is
used for prophylaxis.
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[n summary, tafenoquine at 200 mg weekly is safe and
weil toleraled in nonimmune Caucasian subjects following 6
months of prophylaxis. Although mild voriex keratopathy was
scen in the subjects on tafenogquine. this was benign and fully
reversible. The most frequently recorded treatment-related ad-
verse evenls for both tafenoquine and mefloguine were gas-
trointestinal disturbances, and these tended to be mild or mod-
erate. Both wcatments fully suppressed malarial infections
during prophylaxis, and less than 155 of subjects developed
postexposure malaria after either completion of talenoguine
prophylaxis or primaquine treatment. Tafenoguine is an clec-
tive alternative weekly antimalarial that can be used without
the need for further medication after leaving an cndentic arca.
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4.h. Protocol 195/99 - Evaluatlon of Tafenaqume for the prophylaxis of malaria in
non-immune Australian soldiers. This protocol has been resubmitted with the number
216/00. It will be used in the next wet season for a Battalion Group in a double blind
controlled trial using a weekly capsule.

(5) PROTOCOL 216/00 - A RANDOMISED, DOUBLE-BLIND,
COMPARATIVE STUDY TO EVALUATE THE SAFETY, TOLERABILITY
AND EFFECTIVENESS OF TAFENOQUINE AND MEFLOQUINE FOR THE
PROPHYLAXIS OF MALARIA [IN NON-IMMUNE AUSTRALIAN
SOLDIERS DEPLOYED TO EAST TIMOR

Decision:

ADMEC decided that the consent form required to be reworded to include the usual

provision that members can withdraw at any time “without detriment to my career or \/
ongoing medical care.” The correct contact details and address for ADMEC are to be

used on the information sheet. Providing these requirements are met Committee

agreed to approve the protocol.

For action:
Exec Sec

T T

l: S e R R G LR R -'\"":-‘-':- L ;L x*’*“c-a "_“‘h-—*.k AR |
(2) Protocol 216!00 A Randomised, Dmlbl&Blmd Comparative Study To
Evaluate The Safety, Tolerability And Effectiveness Of Tafemoquine And
Mefloquine For The Prophylaxis Of Malaria In Non-Immune Australian
Soldiers Deployed To East Timor.

22. The Committee requests that in future if amendments are extensive, changes be
displayed using strikethrough, to clarify their context. Exec Sec is also to clanfy with

Major Kitchener that the nominal rolls of participants ADMEC requires for clinical \/
trials is essentially the same as the American requirement, using the ADF service
number as the identifier. Data is to be retained in accordance with privacy provisions
for five years for non-intervention studies and fifteen years in the case of clinical
studies.

Decision:
Committee agreed to approve the protocol providing the above requirements are met.

For action:
Ex_ec Sec
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(27 November 8000 L oo o e s ]
b. Protocol 216[00 - A randonused double—blmd compnrnhve study to
evaluate the safety, tolerability and effectiveness of Tafenoquine and Mefloquine
for the prophylaxis of malaria in non-immune Australian soldiers deployed to

East Timor

(1) After inviting Major Kitchener to address the meeting again, Amendment 3 and
Amendment 4 to the above protocol were discussed.

Decision
ADMEC agreed to accept the amendments.
Vaw;

For action: N

Exec Sec AT R IAL
& W5

(2) Major Kitchener reported that of 13 serious adverse events reported from the
study of 670 participants, only two gastro intestinal events could possibly relate to the
administration of Tafenoquine.

Decision
ADMEC agreed to accept the report.

For action:
Exec Sec

h. Protocol 216/00 - A Randonused Double—Blmd, Comparnuve Study To
Evaluate The Safety, Tolerability And Effectiveness Of Tafenoquine
And Mefloquine For The Prophylaxis Of Malaria In Non-Immune
Australian Soldiers Deployed To East Timor

Decision

ADMEC agreed to accept the modification to the protocol. In addition, ADMEC
decided to develop its own Serious Adverse Events form for use in the event that one
was not otherwise provided by the researcher.

For action:

Exec Sec

13. ADMEC then considered and noted the following Progress reports:

f. Protocol 216/00 - A Randomised, Double-Blind, Comparative Study To
Evaluate The Safety, Tolerability And Effectiveness Of Tafenoquine
And Mefloquine For The Propbylaxis Of Malaria In Non-Immune

Australian Soldlers Deployed To East Timor;
ﬁ ploy

d. rel' by.Major Scott Kltehener,()fficer mChnrge Cllnicnl nnls AMI "
and Lieutenant Commander Sonya Bennett, Research Officer AM1

5.  The Chair then invited Major Kitchener and Lieutenant Commander Bennett to
address ADHREC.
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DEFENCE HEALTH SERVICE BRANCH
UBTRALIA (-

CP2-7-121, Department of Defence, CANBERRA ACT 2600

2000/7416/1
ADMEC 216/00
DHSB 690/2001

Lieutenant Colonel P.E. Nasveld
Senior Medical Officer 7th Brigade
¢/- Australian Ammy Malaria Institute
Weary Dunlop Drive

Gallipoli Barracks

ENOGGERA QLD 4052

AUSTRALIJAN DEFENCE MEDICAL ETHICS COMMITTEE (ADMEC) PROTOCOL
216/00: A RANDOMIZED, DOUBLE-BLIND, COMPARATIVE STUDY TO EVALUATE
THE SAFETY, TOLERABILITY AND EFFECTIVENESS OF TAFENOQUINE AND
MEFLOQUINE FOR THE PROPHYLAXIS OF MALARIA IN NON-IMMUNE
AUSTRALIAN SOLDIERS DEPLOYED TO EAST TIMOR

Dear Lieutenant Colonel Nasveld

1. Thankyou for submitting for protocol amendment number 6 dated 5th April 2001. The
proposed amendments were considered by the Chairperson, Australian Defence Medical
Ethics Commitiee on the 9th April 2001.

2. The ADMEC Executive has considered your protocol and has approved the amendment.
As such the protoco! is now cleared to proceed with these modifications in place.

6. If you have any queries regarding the decisions of ADMEC please call me on the number
listed below.

Y ours sincerely,

Assistant Executive Secretary
Australian Defence Medicai Ethics Committee

(2 April, 2001

CC: Ms. Kathie Mantine
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v
Australian Defence Medical Ethics Committee
DEPARTMENT OF DEFENCE
CANBERRA ACT 2600
To: From:
LTCOL P. Nasveld Raphaela Jarvis
Assistant Executive Secretary
CP2-7-068
Fax: Fax: .
[ Phone: ——_—— ? B
E-mail: ' _ i : _""‘A
Subject: ADEMC Approval of Ammdmmf?; 1
Reference: Date:.. \." | N° Pages (/ncluding cover)
| |i2ap®r §2
e
MESSAGE: N
LTCOL Nasveld, £
Following is 2 copy of the letter indicating AIJMEC’s approval of Amendments No 6 to
ADMEC Protocol 216/00. The original is in the post to Gallipoli Barracks. .

Wishing you a very happy Easter,

s22

Raphacla

This Gacairmile remaing the property of the Defencs Organissilon and ks subject to the jurisdiction of Bection 70 of the
Crimes Act 1934, W you receive this facsimile In error, you are reguested to immedietely contact the sander by
telephone so that arvangements can be mede for the retum of this document to the sender.
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Tafenoguine 252263/033 Amendment 6: 6tk April 200} EW '

A randomized, double-blind, comparative study to evaluate the safety, tolerability and
cffectiveness of tafenoquine and mefloguine for the prophylaxis of malaria in non-
immune Aunstralian soldiers deployed to East Timor

Protocol Number SB 252263/033
(ADMEC No. 216/00)

PROTOCOL AMENDMENT 6

Final Protocol Approval Date; 18th May 2000

Amendment §: Sth April 2001

Page 1 of 4
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Tafenoquine 2522637033 Amendment 6: 6th April 2001

1. Ratlounale for change

Key features of tafenoquine are that it has significant liver stage activity on the Plasmodium
parasite and a long plasma half life (around 2 to 3 weeks). This should allow dosing o be
stopped at the time of leaving a malaria endemic area, unlike other currently available
malaria prophylactics. Important in this is ensuring therapeutic plasma levels of tafenoquine
are maintained to protect against any possible late blood stage parasites up to a period of
approximately 3 weeks after lcaving an endemic region. Previous work in a study with the
Royel Thai Army, with PK analysis by the Australian Malaria Institute, suggest that the
minimum therapeutic plasma level is around 50 ng/ml; allowing for a safety margin, 100
ng/ml is a reasonable minimum target tafenoquine plasma level to ensure protection.

In the current study, in order to build in the largest possible safety margin, taking a final dose
of study medication within the 24 hours immediately prior to leaving the malarious area will
ensure plasma levels are maintained for the longest possible period at or above 100 ng/nl.
Modelling besed on pharmacokinetic data suggests that withour dosing on the day of leaving
the endemic region up to 19% of subjects could have levels below 100 ng/ml ai 3 weeks
after leaving the endemic tegion, compared with up to 8% below 100 ng/ml at 3 weeks
with the extra dose,

All subjects in study 033 have been receiving their regular weekly doses of study medication
on a Sunday. Study subjects will, however, lcave the malarious area on various days of the
week. This amendment aims to engure that if a subject is to be deployed out of the malarious
area preater than 24 hours after their last regular scheduled dose, then they will receive an
additional dose of study medication; this additional dose should be timed 1o be given in the
24 hours immediately prior to leaving the endemic region (ie. being deployed out of East
Timor). Subjects who receive their last regular scheduled dose within the 24 hours
immediately prior to leaving the endemic region will not need to receive an additional dose
of study medication. The dates of the last dose of study medication and the date of leaving
the endemic region will be recorded.

2. Serton 1, Summary, page 8

.......... The soldiers will be given (in a double-blind fashion) either a loading dose of daily
200mg tafenoquine over 3 days (total 600mg) followed by weekly 200mg tafenoquine for 6
months or a loading dose of 250mg mefloquine over 3 days (total 750mg) followed by
weekly 250mg mefloquine for 6 months.

Is:

Page 2 of 4
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Tafenoquine 252263033 Amendment 6. 6rh Aprii 2001

...The soldiers will be given (in a double-blind fashion) either a loading dose of daily
200mg tafenoquine over 3 days (total 600mg) followed by weekly 200mg tafenoquine for 6
months or a loading dose of 250mg mefloquine over 3 days (total 750mg) followed by
weekly 250mg mefloquine for 6 months; timing of the final dose of prophylaxis medication
will be within the 24 hours immediately prior to leaving the endemic region.

3. Section 5a, Study Design, page 18

Was:

The siudy is a double-blind, randomized clinical trial comparing the effectiveness, safety and
tolerability of tafenoquine and mefloquine for chemoprophylaxis of malaria infections in
non-immune Australian Defence Force (ADF) personnel deployed to a malarious arca. The
prophylaxis regimens will include a loading dose during pre-deployment training in Australia
of 600mg tafenoquine (200mg daily for three days) or 750mg mefloquine (250mg daily for
three days). All volunteers will subsequently receive either 200mg tafenoquine or 250mg
mefloguine weekly. The chemoprophylactic trial period (‘prophylactic phase’) i5 six months
with a follow-up period of a further six months (‘relapse follow-up phase').

is:

The study ia a double-blind, randomized clinical trial comparing the effectivencss, safety and
tolerability of tafenoquine and mefloquine for chemoprophylaxis of malaria infections m
non-immune Australian Defence Force (ADF) personnel deployed to a malarious area. The
prophylaxis regimens will include a loading dose during pre-deployment training in Australia
of 600mg tafenoquine (200mg daily for three days) or 750mg mefloguine (250mg daily for
three days). All volunteers will subsequently receive either 200mg tafenoquine or 250mg
mefloquine weekly with a final dose of study medication to occur within the 24 hours
immediately prior to leaving the endemic region. The chemoprophylactic trial period
(‘prophylactic phase”) is six months with a follow-up period of a further six months (‘relapse
follow-up phase’).

4, Section 7d v, Day 2, page 31
Final paragraph was:

After the final dose of the loading dose is taken, the next dose of study medication will be
scheduled for day 7 after the first dose of the loading dose regimen. Thereafier, prophylactic
medication will be dispensed to subjects on a week!ly basis.

Page 3 of 4
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Tafenoquine 252263/033 Amendment &: 6th April 2007

After the final dose of the Joading dose is 1aken, the next dose of study medication will be
scheduled for day 7 after the first dose of the loading dose regimen. Thereafter, prophylactic
medication will be dispensed to subjects on & weekly basis. Timing of the final dosc of
prophylactic medication will be such that it will occur within a 24 hour period immediately
prior to leaving the endemic region; sec Section 8b, Dosage and Administration for details.

5. Section 8b, Dosage and Administration, page 34
I st paragraph was;

On days 0 to 2 of the study, subjects will receive (with food) a loading dose of study
medication {tafenoquine 200mg per day for 3 days or mefloquine 250mg per day for 3 days)
followed by weekly doses {again with food) of 200mg tafenoquine or 250mg mefloquine for
the duration of the prophylactic phase.

is:

On days 0 to 2 of the study, subjects will receive (with food) a loading dos¢ of study
medication (tafenoquine 200mg per day for 3 days or mefloquine 250mg per day for 3 days)
followed by weekly doses (egain with food) of 200mg tafenoquine or 250mg mefloquine for
the duration of the prophylactic phase. Timing of the final dose of prophylactic medication
will be such that it will occur within a 24 hour period immediately prior to leaving the
endemic region,

Therefore, if a subject is due to be deployed out of the malarious area greater than 24 hours
after their last regular scheduled dose, then they will recetve an additional dose of study
medication; this additonal dose should be timed to be given in the 24 hours immediately
prior to leaving the endemic region (ie. being deployed out of East Timor). Subjects who
receive their last regular scheduled dose within the 24 hours immediately prior to leaving the
endemic region will not need to receive an additional dose of study medication. The dates of
the last dose of study medication and the date of leaving the endemic region will be recorded.

Page 4 of 4
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DEFENCE PERSONNEL EXECUTIVE

DEFENCE HEALTH SERVICE BRANCH

'!!@ A‘UBTIALI%{L‘L

CP2-7-121, Department of Defence, CANBERRA ACT 2600
2000/7416/1 !

ADMEC 216/00
DHSB 329/2001

Lieulenant Colouel P.E. Nasveld
Senior Medical Officer 7th Brigade
¢/- Australian Army Malana Institute
Weary Dunlop Drive

Gallipoli Barracks

ENOGGERA QL.D 4052

AUSTRALIAN DEFENCE MEDICAL ETHICS COMMITTEE (ADMEC) PROTOCOL
216/00: A RANDOMIZED, DOUBLE-BLIND, COMPARATIVE STUDY TO EVALUATE
THE SAFETY, TOLERABILITY AND EFFECTIVENESS OF TAFENOQUINE AND
MEFLOQUINE FOR THE PROPHYLAXIS OF MALARIA IN NON-IMMUNE
AUSTRALIAN SOLDIERS DEPLOYED TO EAST TIMOR

Dear Licutenant Colonel Nasveld

|.  Thankyou for submilting for protocol amendment number 5 dared 9th February 2001. The
proposed amengdments were considered by The Australian Defence Medical Ethics Committee on
26" February 200 1. The members of the Committec arc listed in Anncx A.

2.  One Committec member i3 was absent from the meeting. The Australian
Defence Medical Ethics Committee complies with the National Statement on Ethical Conduct in
Research Involving Humans, 1999 and as such, in accordance with paragraph 2.16, the Chairman
was satisfied that the absent member had received all papers and had had an opportunity to have
his views recorded and considered.

5. ADMEC has considered your protocol and has approved the amendment. As such the
protocol is now cleared to proceed with these modifications in place.

6. If you have any queries regarding the decisions of ADMEC please call me on the number
listed below.

Yours sincerely,

s22

M. Blenkin
Lieutenant Commander

Executive Secretary
Austraiian Defence Medical Ethics Committee

1 March, 2001

Annex:
A,  Australian Defence Medical Ethics Committee: Qualifications of Members
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Tefeniyuine 2522637033 Amendment 5: 9th Februarv20ni

A randomized, double-blind, comparative study to evaluate the safety, tolerability ang
effectiveness of rafenoquine and mefloquine for the prophylaxis of malaria in non-
immune Auwstralian soldiers deployed to East Timor

Protocol Number SB 252263/033
(ADMEC No. 216/00)

PROTOCOL AMENDMENT 5

Final Protocol Approval Date: [ 8th May 20030

Amendment 5: 9th February 2001

Page 41




—— Use-efthe-Quinoline anti-malarial-drugs-Mefloguine-and-Tafenoquine-in the Australian Defence Force

Submission 1 - Supplementary Submission 1

Tafenoquine 252263133 Amendment 5; 9tk Fehrvarv 260}

1. Rationale for change

This amendment deals with two changes ta the protocal.

The first change was considered necessary due to the highly unusual nature of the study
setting, namely a militarised zone far removed from the infrastructure and support of a
nonnai civilian setting. It has become apparent that soldiers are hospitalised for conditions
that would not, under nommal circumstances in a civilian setting, lead to hospitlalisation,
isolation froim alternative facilities and a need to ensure troops are rapidly returned to optimatl
fitness means that interventions can occur that otherwise would not. This has, effectively,
lead to the over-reporling of adverse events as Serious Adverse Events, and this emendment
i designed to minimise this over-reporting.

The second change deals with the re-scheduling of the first visit of the Relapse Follow-up
Phase from Week 6 to Week 2. It was considered more appropriate, and ess of a burden to
study subjects, to conduct this visit immediately aRer the completion of eradication
medication and before subjects go away on leave. In addition, it is likely that many subjects
would not have retumed from leave by week 6 of the Relapse Follow-up Phase, and thus
would have violated the protocol by attending this visit late, or not attending at all. Therefore,
throughout the protocol, wherever the Week 6 Relapse Follow-up visit is referred to, this
should now be considered to mean the Week 2 Relapse Follow-up visit. The major change to
the protocol regarding this part of the amendment is detailed below.

2. Section 11 e, Serlous Adverse Experiences, page 3%

Was:
** Hospitalisation

AEs requiring hospitalisation should be considered serious. Hospitalisation for, e.g,
elective surgery which is not the result of an AE {eg elective surgery for a pre-existing
condition) need not be considered an AE and should be recorded on the medical/surgical
procedures form. ) anything untoward is reporied during the procedure, that occurrence
must be reported as an AE, either 'serious' or 'non-serious’ according to the usual criteria.
In general, hospitalisation signifies that the subject has been detained (usuatly involving at
least an overnight stay) at the hospital or emergency ward for observation and/or treatment
that would not have been appropriate in the physician‘s office or out-patient setting. When
in doubt as to whether 'hospitalisation’ occurred of was necessary, the AE should be
considered serious.

Is:

Hospitalisation:
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Tufenoyuine 2522634113 Amerndment 5. $th February 2007

Hospitalisation signifies that the patient has been delained (usually involving at least an
overnight stay) at the hospital or emergency ward for observation and/or received treatment
that would not have been appropriate in the physician’s office or in an out-patient setting,

A serious AE does not include hospitalisation for:

- Elective surgery or routine treatment/procedures related to a pre-existing condition that
did not worsen.

-Non-medical reasons (i.e. social admissions, hospitalisations for social, convenience or
respite care). This includes admissions 10 hospital for individuals who are considered unfit
for military duty due to events, the medical nature and/or severity of which, in a civilian
setting, would NOT routinely lead to hospitalisation.

NOTE: If anything untoward (i.e. complications} occurs during a hospitalisation as
described above, this must be reported as an AE, either ‘serious’ or ‘non-serious’
according to the usual criteria.

3. Section 7 d vili, Week 6 of relapse follow-up phase, page 32

Was:
viii  Week 6 of relapse follow-up phase

This visit will be performed in barracks in Australia, after subjects return from leave. At this
visit, the following assessments will be performed and details recorded in the CRF.

- adverse events
- concomitant medication
- malana status

NOTE: In the period leading up to this visit, additional blood samples may be collected for
safety purposes if considered necessary by an investigator or co-investigator. All results will
be recorded in the CRF.

Any subjects who have symptoms of malaria or who have been diagnosed with malaria will
have blood smears taken (sec section 7 ¢ ii,Measurement of Parasitacmia and Diagnosis of
Malaria). Full details will be recorded in the CRF.

For this visit, a *window’ of + 2 weeks is allowable.

Is:

vil  Week 2 of relapse follow-up phase
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Tufenaguine 25226331 Amendment 5; %th Februar 2000

This visit will be performed in barracks in Australia, after subjects have completed their
course of eradication medication, and before going on leave. At this visit, the following
assessments will be performed and details recorded in the CRF.

- adverse events
- concomitant medication
- malana status

NOTE: in the period leading up to this visit, additional blood samples may be collected for
safcly purposes if considered necessary by an investigator or co-investigator. All resuits will

be recorded in the CRF.
Any subjects who have symptoms of malaria or who have been diagnosed with malaria will
have blood smears taken (see section 7 ¢ ii,Measurement of Parasitaemia and Diagnosis of

Malaria). Full details will be recorded in the CRF.

For this visit, a ‘window’ of an additional 14 days after week 2 is allowable.
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Tafenaquine 252243 Amendmeni 3- 198eptember (00

A randomized, double-blind, comparative study to evaluate the safety,
tolerability and effectiveness of tafenoquine and mefloquine for the
prophylaxis of malaria in non-immune Australian soldiers deployed to East
Timor

Protocol Number SB 252263/033
(ADMEC No. 216/00)

,
PROTOCOL AMENDMENT 3 |/

Final Protocol Approval Date: 18th May 2000

Amendment 3: 2Bth September 2000
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1. Overall Rationale

This amendment was produced as a result of the unexpected results seen in the
phase [[I Kenya study, 252263/030 (for full details please refer to document sent
to relevant Ethics Committees and Regulatory bodies, ‘Tafenoquine Study 030
Update: Regulatory and IRB Summary Report’).

It was considered necessary to change the primary efficacy end-point of this study
from a single positive smear (either with or without symptoms of malaria) to a
single positive smear with signs and symptoms consistent with malaria. This was
done to ensure that no suhject would be withdrawn from the study as a result of
parasitacmia that did not lead to clinical signs and symptoms of the discase, which
would not otherwise be considered clinically relevant. This is consistent with the
normal clinical care of Australian Defence Force personnel when deployed to
malarious regions, so does not include any increased risk to subjects involved in
this study. Only slides from subjects experiencing symptoms consistent with
malaria will be read immediately on site, in order to confirm a clinical diagnosis
and so that appropriate therapeutic intervention can take place.

A single positive smear with or without signs and symptoms consistent with
malaria will now become a secondary end-point in the study. Asymptomatic
parasitaemia is expected to be a rare phenomenon since, in the malaria-naive
subjects included in this study, parasitacmia is normally associated with
symptoms of disease. This change is therefore not expected to effect the power of
the study with respect to the primary efficacy end-point. The secondary end-point
is being included in order to be consistent with the remainder of the Phase 111
clinical development program where other populations with immunity to malaria
will be included and where asymptomatic Plasmodial infections are possible,
Scheduled slides associated with monitoring for any asymptomatic parasitacmia
will be read on completion of the prophylactic phase.

The time period for the primary efficacy end-point has begn changed from 'during
prophylactic study drug administration up to and including the day of the last dose
of eradication medication' to 'during prophylactic study drug administration up to
and including the day of the first dose of eradication medication’. This is in order
to exciude the period of primaquine administration in the mefloquine treatment
group, given for vivax eradication, which would otherwisc confound the
assessment of the effectiveness of tafenoquine and mefloquine as prophylactic
agents.

As the rationale for the changes in this amendment has been described above,
changes to the text of the protocol will only be listed below.
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2. Summary of protocol, page 3

Was

PROCEDURES:

OUTCOME Ouicome measures ~ positive malaria slide during the
chemoprophylaxis phase and the 6 months following departure
from East Timor

LABORATORY Assessment of Parasitaemia

is:

Plasma Drug Levels

Haematojogy

Biochemislry

G6PD Deficiency Screening

Pregnancy testing

Assessment of methaemoglobinaemia and phosphelipidosis

PROCEDURES:
OUTCOME

LABORATORY

Outcome measures — positive malaria slide {(with clinical signs
and symptoms consistent with malaria infection) during the
chemoprophylaxis phase and the 6 months following departure
from East Timor

Assessment ol Parasitaemia

Plasma Drug Levels

Haematology

Biochemistry

G6PD Deficiency Screening

Pregnancy testing

Asscssment of methaemoglobinaemia and phospholipidosis
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3. Study Flow Chart, page 4

Amendment to footnote.

Was:

# Samples for plasma drug concentration will be taken at varying times relative to
dosing (day 1, 3, 5 and 7 after weekly dose of study medication). If a subject
develops parasitacmia during the prophylactic phase, one additional sample will
be collected at the time of developing parasitaemia and a second 12 weeks later.
For any subject who develops parasitacmia during the relapse follow-up phase (up
to week 12 onty) a single sample will be collected at the time of diagnosis.

Is:

# Samples for plasma drug concentration will be taken at varying times relative to
dosing (day 1, 3, 5 and 7 after weekly dose of study medication). If a subject
develops clinical malaria during the prophylactic phase, one additional sample
will be collected at the time of diagnosis and a second 12 weeks later. For any
subject who develops clinical malaria during the relapse follow-up phase (up to
week 12 only) a single sample will be coliected at the time of diagnosis.

4, Section 1, Summary, page 8
First part of third paragraph was:

The study population will be an Australian Defence Force (ADF) infantry
battalion on peace-monitoring duties in East Timor. The soldiers will be given (in
a double-blind fashion) either a loading dose of daily 200mg tafenoquine over 3
. days (total 600mg) followed by weekly 200mg tafenoquine for 6 months or a
{oading dose of 250mg mefloquine over 3 days (total 750mg) followed by weekly
250mg mefloquine for 6 months. Drug administration will be observed and
subjects will be monitored for malaria parasitaemia by regular blood smears or
immediately when malaria symptoms are suspected. Haematology......

Is:

The study population will be an Australian Defence Force (ADF) infantry
battalion on peace-monitoring duties in East Timor. The soldiers will be given (in
a double-blind fashion) either a loading dose of daily 200mg tafenoquine over 3
days (tolal 600mg) followed by weekly 200mg tafenoquine for 6 months or a
loading dose of 250mg mefloquine over 3 days (total 750mg) followed by weekly
250mg mefloquine for 6 months. Drug administration will be observed. Subjects
developing clinical signs and symptoms consistent with malaria infection at any
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time during this phase will have blood smears performed for confirmation of the
diagnosis. Haematology..........

5. Section 7 b, General Instructions, page 12
Third paragraph was;

Blood smears will be identified by their unique subject number for screening by a
blinded microscopist, recording the number of parasites per 500 white cells
counted. Prophylaxis failure will be defined by the development of a single
positive blood smear for malaria parasites (either with or without symptoms). Any
volunteer who does develop malaria during the study will be treated according 10
current clinical practice (¢.g quinine plus doxycycline for P faleiparum inlections
or chloroquine for P.vivax infections) but withdrawn from the study.

Volunteers will be issued with an identification card indicating their involvement
in the study. The card will contain guidelines to treating Medical Officers on the
commencement of treatment, and will contain a pager number for contacting the
duty Clinician of AML

The study ID card will also advise the treating’ Medical Officer of the
requirements to provide AMI with confirmatory bleod slides taken when a
volunteer presents with fever.................

Is:

Subjects developing clinical signs and symptoms consistent with malaria at any
time during the prophylaxis phase will have blood smears taken for confirmation
of the diagnosis. Prophylaxis failure will be defined by the development of a
single positive blood smear for Plasmodia spp. associated with clinical signs and

. symptoms consistent with a malaria infection, otherwise termed ‘clinical malaria’
for the purposes of this protocol. Any volunteer who does develop ‘clinical
malaria' during the study will be treated according to current clinical practice (e.p
quinine plus doxycycline for P falciparum infections or chloroquine for P.vivax
infections) and withdrawn from the study. See section 7.c.ii for details of the
assessment of parasitaemia and the diagnosis of malaria.

Volunteers will be issued with an identification card indicating their involvement
in the study. The card will contain guidelines to treating Medical Officers on the
commencement of treatment, and will contain a pager number for contacting the
duty Clinician of AMI.
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During the Relapse Follow-up, the subject's ID card will advise any treating
Medical Officer of the requirements to provide AMI with confirmatory blood
| slides taken when a volunteer presents with fever.. ...............

&, Sectian 7 c ii, Measurement of Parasitaemia, page 24
Title changed to "Measurement of Parasitaemia and Diagnosis of Malaria"
Was:

Thick and thin blood films for malaria diagnosis will be obtained from the venous
sample (see (i) above) at screening to exclude malaria at the point of cntry.
Additional smears* will he performed at scheduled visits and on any day a
volunteer presents to a medical facility complaining of fever or experiencing any

. other clinical signs consistent with malaria. All smears will be read initially by
the treating facility and then forwarded to AMI for confirmation by a microscopist
“blinded” to both study treatment and the previous reader’s result. Thick and thin
blood films will be stained with Giemsa and evalualed by standard techniques. A
total of 200 high-power fields will be viewed before a sample is declared
negative, Parasite counts will be expressed per 500 white cell count.

Disagreements between the treating facility reading of the slide and AMI will be
adjudicated by a third microscopist. If two microscopists agree that the blood
smear is positive, then that volunteer will be classified as a failure of prophylaxis.

If symptoms of malaria are present at the time of diagnosis of malaria, this will be
recorded in the CRE.

* Smears will also be performed on any subject who contracts Rickettsia, prior to
. commencing treatment with dexycycline,

{s:

Thick and thin blood films for malaria diagnosis wiil be obtained from the venous
sample (see (i} above) or by hnger prick and will be stained with Giemsa and
evaluated by standard techniques. Smears will be taken at screening to exclude
malaria at the point of entry. Additional smears* will be performed at scheduled
visits and on any day a volunteer prcsents to a medical facility complaining of
fever and/cr experiencing any other clinical signs and symptoms consistent with
malana.

For subjects presenting at any time during the prophylaxis phase with signs and
symptioms suggestive of malaria, blood smears will be read immediately by
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microscopists at the study gite, Such cases will have serial confirmatory slides
taken and read over at least 3 consecutive days following the onset of signs and
symptoms until Plasmodium spp. are identified or an alternative diagnosis is made

All other bleod smears collected at scheduled visits will not be read at the study
site, but will be forwarded to AMI where they will be stored until they are
microscopically evaluated for the presence of Plasmodium spp. These slides will
be assessed alter all subjects have completed the prophylactic phase.

All slides from cases of suspected malaria presenting in the field will he read
separatcly by two microscopists (‘Reader 1" and ‘'Reader 2, each of whom will be
'blinded' to both study treatment and the other reader’s result. A total of 200 high-
power fields will be viewed before a sample is declared negative. However, where
symptoms are present, more than 200 fields may be read in order to confirm the
diagnosis. Parasite counts will be expressed per 500 white cell count. In the case
of a disagreement between Reader | and Reader 2 on the reading of a slide, the
slide will be read by a third microscopist (the ‘Arbitrator’). The arbitrator reading
will be taken as final.

Presence of clinical signs and symptoms of malaria along with a blood smear
declared positive for Plasmodia spp., using the procedure outlined above, will be
classified as a case of 'clinical malaria' for the purposes of this study.

If, during ihe prophylaxis phase of the study, a subject has clinical malaria (as
defined in the paragraph above) then they will be classified as having met the
primary efficacy end-point for the study (see section 14 d i). Details of the smear
results and the presence of symptoms should be recorded in the CRF. These cases
of clinical malaria will be withdarwn from the prophylaxis phase of the study
treated with appropriate therapy (see section 7b for details).

During the Relapse Follow-up, the subjects' study ID cands will advise any
treating Medical Officer of the requirements to provide AMI with confirmatory
blood slides taken when a volunteer presents with fever, and for three consecutive
days following onse¢t of fever. Should weatment be initiated following
confirmation of malaria by a regional laboratory, instructions for the collection of
a plain and an EDTA sample of venous blood for ferwarding to AMI {and thence
lo SB where necessary) for Plasmodium speciation {via Polymerase Chain
Reaction techniques) and drug level analysis will also be included. Additionally,
serial blood slides to determine clearing of parasitaemia will be detailed. The duty
clinician at AMI will arrange transport of all samples to AMI by courier. Clinical
malaria (as defined above) will also be the efficacy end-paint for the relapse
follow-up phase. This diagnosis will be obtained ejther through direct review of
slides or an appropriate microscopic diagnostic report from the reporting
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lahoratory, along with review of clinical notes for confirmation of concurrent
signs and symptoms consistent with a malaria infection.

* Smears will also be performed on any subject who contracts Rickettsia, prior to
commencing treatrment with doxycycline.

7. Section 7 ¢ iv, Plasma drug concentration, page 25
Was:

Note: Two additional blood samples will be taken for measurement of plasma
drug concentration from any subject diagnoscd with malaria during the
prophylaxis phase of the study. The first will be at the time of developing
parasitaemia and the second 12 weeks later at the subject’s final safety follow-up
visit, For any subject who develops parasitaemia during the relapse follow-up
phase (up fo week 12 only) a single sample will be collected at the time of
diagnosis.

Is:

Note: Two additional blood samples will be taken for measurement of plasma
drug concentration from any subject diagnosed with clinical malaria during the
prophylaxis phase of the study. The first will be at the time of diagnosis of clinical
malaria and the second 12 weeks later at the subject’s final safety follow-up visit.
For any subject who develops clinical malaria during the relapse follow-up phase
(up to week 12 only), a single sample will be collected at the time of diagnosis.

8. Section 14 d i, Endpoints (primary and secondary efficacy variables},
page 43

Was:

Primarvy Efficacy Variable:

At the end of the prophylaxis treatment period, the prophylactic outcome for each
subject will be derived as follows:

Prophylactic Success: No single positive smear during prophylactic study drug
administration ( tafenoquine/ mefloquine) up to and including the day of the last
dose of eradication medication { placebo/ primaquine). "
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Prophylactic Failure: Single positive smear during prophylactic study drug
administration ( tafenoquine/ mefloguine) up to and including the day of the last
dosc of cradication medication { placebo/ primaquine).

Sccondary Efficacy Variables.

The secondary variables are

s number of subjects experiencing malaria at any time during the study

» number of subjects with single positive smear ( P. falciparum only) during
prophylactic study drug administration up to and including the day of the last
dose of eradication medication

s number of subjects with single positive smear ( P. vivax only} during
prophylactic study drug administration up to and including the day of the last
dose of eradication medication

o time to single positive smear { all species) at any time during the study (
prophylactic phase plus 6 months relapse follow- up phase).

Additionatly the number of subjects with parasites of species other than P,
Jalciparum and P.vivax, the number of subjects who test positive at different
time points and the number of subjects with symptomatic vs. asymptomatic
parasitemia will be summarised.

Is:

Primary Efficacy Variable

At the end of the prophylaxis treatment period, the prophylactic outcome for each
subject will be derived as follows:

Prophylactic Success: No ¢linical malaria (single positive smear with concurrent
clinical signs and symptoms consistent with malaria infection) during
prophylactic study drug administration (lafenoquine/ mefloquine) up to and
including the day of the first dose of eradication medication (placebo/
primaquine).

Prophylactic Failure; Clinicai malaria (single positive smear with concurrent
clinical signs and symptoms consistent with malaria infection} during
prophylactic study drug administration (1afenoquine/ mefloquine) up to and
including the day of the [(irst dose of eradication medication {placebo/
primaquine}.

Secondary Efficacy Variables

The secondary vanables are
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| ¢ number of subjects experiencing clinical malaria at any time during the study
{prophylactic phase plus 6 months relapse follow- up phase).

« number of subjects with a single positive smear {with or without clinical
signs/symptoms) during prophylactic study drug administration up te and
including the day of the last dose of eradication medication,

¢« number of subjects with clinical malaria (P. falciparum only) during
prophylactic study drug administration up to and including the day of the last
dose of eradication medication

s number of subjects with single positive smear (P. falciparum only) with or
without clinical signs/symptoms during prophylactic  study drug
administration up to and including the day of the last dose of eradication
medication

» number of subjects with clinical malaria (P. vivax only) during prophylactic
study drug adminisiration up to and including the day of the last dose of

. eradication medication

» number of subjects with single positive smear (P. vivax only)} with or without
clinical signs/symptoms during prophylactic study drug administration up to
and including the day of the last dose of eradication medication

¢ time to clinical malaria (all species) at any time during the study (prophylactc
phase plus 6 months relapse foliow- up phase).

e time to single positive smear (all species) with or without clinical
signs/symptoms during prophylactic study drug administration up to and
including the day of the 1ast dose of eradication medication

Additionally the number of subjects with clinical malaria of species other than P.
falciparum and P.vivax, the number of subjects with single positive smear (with
or without clinical signs/symptoms) of species other than P. falciparum and P.
vivax, the number of subjects who have clinical malaria at different time points
(total and by species), and the the number of subjects who have single positive

. smear with or without clinical signs/symptoms (total and by species) at different
time points will be summarised.

9. Section 14 e jii, Secondary efficacy analysis, page 46
Was:

For the secondary efficacy variables number of subjects with malaria al any time
in the study, number of subjects with a single positive smear (P. falciparum only}
during the prophylactic phase and number of subjects with a single positive smear
(P. vivax only) during the prophylactic phase, the 95% stratified confidence
interval for treatment difference in proportions as described above will be
presented. Again, in each case to conlirm the appropriateness of using a stratified
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confidence inlerval approach an analysis testing for a treatment by company
interaction will be performed.

For time to malaria, a Kaplan- Meier curve will be produced showing the
cumulative survival ratcs for each treatment group.

Is:

For each of the secondary efficacy variables

number of subjects with a single positive smear (with or without clinical

signs/symptoms) during prophylactic study drug administration

s number of subjects with clinical malaria al any time in the study

e number of subjects with clinical malaria (P. faiciparum only) during
prophylactic study drug administration

s npumber of subjects with a single positive smear with or without clinical
signs/symploms (P. falciparum only) during prophylactic study drug
administration

¢ number of subjects with clinical malaria (P. vivax only) during prophyiactic
study drug administration and

s number of subjects with a single positive smear with or without clinical

signs/symptoms (P. vivax only) during prophylactic study drug administration,

the 95% stratified confidence interval for treatment difference in proportions as
described above will be presented. Again, in each case to confirm the
appropriateness of using a stratified confidence interval approach an analysis
testing for a treatment by company interaction will be performed.

For time to clinical malaria at any time during the study, and time to single
positive smear with or without clinical signs/symptoms during the prophylactic
phase, a Kaplan-Meier curve will be produced showing the cumulative survival

rates for each treatment group (total and by species).

-12-
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tolerability and effectiveness of tafenoquine and mefloquine for the prophylaxis
of malaria in non-immune Australian soldiers deployed to East Timor.

Protocol Number SB 252263/033
{ADMEC No. 216/00)

PROTOCOL AMENDMENT 4

Final Protocol Approval Date: 18" May 2000-11-23

Amendiment 4; 23" November 2000

A randomiscd, double blind, comparative study to cvaluate the safety,
|
|
|
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Overall Rationale

This amendment was produced as a result of matching the practical aspects of
implementing the study against the final protocol. It is intended to reduce the number
of protocol violations which would otherwise nced to be documented, without
impacting on the intent or quality of the study,

The study is being conducted in an operational setting in East Timor. Difficulties
include the provision of reliable power, communication, and access to voluntecrs
scattered throughout the Australian Battallion (AUSATT) Area of Operations {AQ).
The proposed amendments deal with these limitations with the intent of reducing
administrative load.

1. Section 7 b — General Instructions, page 23
First part of paragraph 4 was:

Volunteers will be issued with an identification card indicating their involvement in
the study. The card.....

Is:

Volunteers will be issued with a stamped “doglag” indicating their subject number in
the trial. Additionally, they will be issued with an identification card prior to the
commencement of the relapse follow up phase, indicating their involvement in the

trial.

2, Section 7 ¢. i. — Collection and preparation of blood samples

Paragraph 4 was:

All blood samples will be refrigerated in a portable fridge at 4°C. From the 4ml
EDTA tube, two blood smears will be prepared followed by haematological analysis.

The remaining.........serom. Remaining plasma and serum will be stored (at -20°C
whiist in East Timor and at -70°C n Australia} until analysed. Drug concentration
analysis will be performed on the remaining plasma.

Is:

All blood samples will be relrigerated in a portable fridge (2-8°C) or on wet ive, From
the 4ml EDTA tube haematological analysis will be performed as well as two blood
smears being prepared. The remaining........serum. Remaining plasma and serum will
be stored (at -20°C to -35°C in East Timor and at -60°C to -80°C in Australia) unti!
analysed. Drug concentration analysis will be performed on the remaining plasma.

Paragraph 5 was:

To allow for the analysis of population pharmacokinetics (PK), blood samples will be
collected from ail study subjects on pre-determined days on each of the assessment
weeks. The ......
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Is:

To allow for the analysis of population pharmacokinctics (PK), wh;ncvcr possible
blood samples will be collected from study subjects on predetermined days afler

dosing on each of the assessment weeks, The ...
Section 7 c. vii. Haematology — page 28

Paragraph 1 was:

Samples for haematology assessment wili be taken at screening, day 2 and v‘veeks
48,16 and 26 of the prophylaxic phase. The following haematology tests will be
performed using an auto-analyser, with manual differentiation performed on any

abnormal findings:
Is:
Samples for haematology assessment will be taken at screening, day 2 and weeks

4.8,16 and 26 of the prophylaxic phase. The following haematology tests will be
performed using an auto-analyser, with manual differentiation performed on any

clinically significant abnormal findings:
Section 7 ¢. xii. Physical Examination - page 30

Paragraph 1 was:

A full physical examination will be performed on study eniry, at the end of the
prophyiactic phase {or premature withdrawal) and after 12 weeks of the relapse

follow-up phase.

I3:

A pre~deployment check including review of Unit Medical Records (UMR) will be
performed on study entry. When chinically indicated a physical examination will be
conducted. Similar reviews will be conducted at either the premature withdrawat of a
subject from the study or the termination of the prophylactic phase. A final review
will be conducted after 12 weeks of the relapse follow-up phase.

Section 7 d. vi. Weeks 4,8 and 16 of prophylactic phase - page 32

Last paragraph was:

For each of these visits, a ‘window’ of £ 10 days is allowable.

{s:

For each of these visits, a ‘window” of £ 14 days is allowable.
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Section 7 d. viii. Week 6 of relapse follow-up phasc - page 33,
Last paragraph was:

For this visit, a ‘window’ of £ 2 weeks is allowahle.

Is:

For this visit, a ‘window’ of £ 3 weeks is allowable,

Section 7 d. ix. Week 12 of relapse follow-up phase — page 33,
Last paragraph was:

For this visit, a ‘window’ of £ 2 weeks is allowable.

Is:

For this visit, a ‘window’ of £ 3 weeks is allowable.

Section 8 f. Storage - page 35
Paragraph 2 was:

All drug supplies will be kept by the Platoon Sergeant in a locked container at the
study site. The Platcon Sgt has no medical qualifications above first aid training,

Medication will be stored by AMI with only 4 weeks supply at a time being released
forward for each volunteer, under the control of the Platoon Sergeant. In Company
base areas and Headquarters rear areas this function will be performed by Medics and
Regimental Aid Post staff. AMI staff will undertake roving monitoring each week and
weekly checks will be conducted for all volunteers by AMI staff.

Is:

Individual volunteers will be responsible for security of their issued medication blister
pack. When individuals are on active patrol duties, thcy may dispense suilicient
medication to cover the duration of the patrol into labelled medication vials provided
by AMIL.

Remaining medications will he stored by AMI, with only individual blister packs of 4
weeks being released forward to each volunteer. Spare blister packs will be held by
AM! in the event of loss. AM! stafT will undertake opporfunity roving monitoring of
the condition of the blister packs weekly.

Section 8 g. Drug Accountability — page 36

Paragraph | was:
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On delivery.....confirm receipt. Al study medication must only be dispensed 1o study
subjects in accordance with the protocol and any unused medication must be retumed
o SB at thc end ol the study.

Is:

On delivery.....confirm receipt. Al stady medication must only be dispensed to study
subjects in accordance with the protocol and any unused medication must be returned
to SB, or disposed of in accordance with their written direction, at the end of the
study.

Paragraph 2 was:

Drug accountability records must be maintained...... closing of the study. Weekly
checking fulfils the requirement for drug accountability records to be maintained
throughout the study so there is a perpetual reconciliation of study supplies.

Is:

Drug accountability records must be maintained...... closing of the study. Blister
packs will be retrieved when the 4 weeks of medication is completed and 2 new 4
week pack dispensed. Reconciliation between unused trial medication retumed and
the Study Medication Antimalarial Roll Book will be conducted and recorded on the
Drug Audit Log.

Sectlon 11 e. Serious Adverse Events — Reporting Serious Adverse Experiences —
page 40.

Paragraph 2 was:

In addition, serious and unexpected adverse experiences must be immediately
reported by telephone {and followed up by fax) to:

Is:

in addition, serious and unexpected adverse expeénences which are drug related must
be immediately rcporied by telephone {and followed up by fax) to:

Paragraph 4 was:

The Executive Secretary of the Australian Defence Medicai Ethics Committee
{ADMEC) must be kept informed of all SAEs which occur during the study. Contact
details are as follows:

Is:
The Executive Secretary of the Australian Defence Medical Ethics Committee

(ADMEC) must be kept informed of all SAEs which occur during the study. Serious
adverse experiences, which are unexpected and drug related are to be reported by
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' telephone or facsimile within 3 days. All other SAE are to be reported in the required
| 6 monthiy reporis. Contact details are as follows:

| Section 12 a. Subject Completion and Withdrawal — page 41.
Paragraph 2 was:
For the prophylactic phase, ...... at week the 24 visit of the relapse follow-up phase.
is:
For the prophytactic phase, ...... at the 26 week visit of the relapse follow-up phase.

Section 15 d. Case Report Form Instructions — page 49.

; Paragraph 2 was:

r . CRFs willbe ......... to ensure that CRFs (and subject diary cards) are ......
F : Is:

| CRFs wilibe ......... to ensure that CRFg are ......

Section 15 h. Confidentiality and Publication - page 52.

Paragraph 2 was; |

The sponsor ..... has seen and agreed the proposed publication/presentation.
Is:

The sponsor ....... has seen and agreed to the proposed publication/presentation,
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CP2-7-121, Department of Defence, CANBERRA ACT 2600 N
2000/7416/1
ADMEC 216/00
DHSB 2230/2000

| Lieutenant Colonel P.E. Nasveld

: Senior Medical Officer 7th Brigade

; c/- Ausiralian Army Malaria Institute
' Weary Dunlop Drive
Gallipoli Barracks

ENOGGERA QLD 4052

AUSTRALIAN DEFENCE MEDICAL ETHICS COMMITTEE (ADMEC)
PROTOCOL 216/08: A RANDOMIZED, DOUBLE-BLIND, COMPARATIVE STUDY
TO EVALUATE THE SAFETY, TOLERABILITY AND EFFECTIVENESS OF
| TAFENOQUINE AND MEFLOQUINE FOR THE PROPHYLAXIS OF MALARIA IN
; NON-IMMUNE AUSTRALIAN SOLDIERS DEPLOYED TO EAST TIMOR

Dear Lieutenant Colone! Nasveld
1.  Thankyou for your request for an approval summary for this protocol.

2. The original submission marked “Final Protocol™ and datcd 18 May 2000 was first
considered on the 5™ June 2000 by The Australian Defence Medical Ethics Commiltee.
Committee members present were:

s47F

3.  One Committeec member, Colonel Peter Warfe, CSC was absent from the 5 June 2000
meeting. The Australian Defence Medical Ethics Committee complies with the National
Statement on Ethical Conduct in Research Involving Humans, 1999 and as such in accordance
with paregraph 2.i6, the Chairman was satisfied that the absent member had received all
papers and had had an opportunity to have his views recorded and considered.

4, Approval of the protocol was considered pending until some minor amendments
detailed in ADMEC Letter 1302/2000 dated 9 Jun 2000 were made. The Secretariat received
the amendments by email from daied 13 Jun 2000. The
amended Information/Consent Form had not been designated a version number or date. The
Protocol was approved to proceed in ADMEC letter 1326/2000 dated 14 Jun 2000,
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DEFENCE PERSONNEL EXECUTIVE 5 8 -
DEFENCE HEALTH SERVICE BRANCH [

CP2-7-66 Dcpuitment of Defence CANBERRA ACT 2600
PE 2000/15605/1 '
ADMEC 216/00

DHSB /9s% 2000

Lieutenant Colonel P.E, Nasveld
Sentor Medical Officer 7th Brigade
¢/~ Australian Army Malaria [nstitute
Weary Dunlop Drive

Gallipoli Barracks

ENOGGERA QLD 4052

Dear Licutenant Colonel Nasveld,

AUSTRALIAN DEFENCE MEDICAL ETHICS COMMITTEE (ADMEC)
PROTOCOL 216/00: A RANDOMIZED, DOUBLE-BLIND, COMPARATIVE STUDY
TO EVALUATE THE SAFETY, TOLERABILITY AND EFFECTIVENESS OF
TAFENOQUINE AND MEFLOQUINE FOR THE PROPHYLAXIS OF MALARIA IN
NON-IMMUNE AUSTRALIAN SOLDIERS DEPLOYED TO EAST TIMOR

1. The Committee considered and approved the proposed changes to your protocol at the
meeting.on 21 August 2000. Please be remninded that your next progress report is due
on 30 December 2000.

2. ADMEC requests that in future if amendments to protocols are extensive, changes be
displayed using strike through, to clarify their context. Please contact me if you would
like to discuss this further.

Yours sincerely,

M. BLENKIN

Lieutenant Commander

Executive Secretary

Australian Defence Medical Ethics Committec

28 August, 2000
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Tafenoquine 252263 Amendment 2: 7 August 2000

A randomized, double-blind, comparative study to evaluate the safety, tolerability and
effectivencss of tafenoquine and meflequine for the prophylaxis of malaria in non-
immune Australian soldiers deployed to East Timor

Protocel Number SB 252263/033
(ADMEC Ng. 216/00)

PROTOCOL AMENDMENT 2

Final Protocol Approval Date: 18th May 2000

Amendment 2: Znd August 2000
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1. General

The majority of the changes referred to in this Amendment are the result of review of the
protoco! by the US Armmy Medical Research and Materiel Command's (USAMRMC) Human
Subjects Research Review Board (HSRRB). They are an estahlished Institutional Review
Board {Ethics Committee), hut as the subjects involved in this study are not part of, or
otherwise associated with the US Army, they would not normally have any influence as far as
Ethics Approval ol the study is concemed. However, review and approval hy the HSRRB is a
pre-requisite of hudget approval for the study (USAMRMC are co-Sponsors with 5B), and
thus their approval is essential, and requests by the HSRRB for changes to the protocol should
be included wherever possibie.

There are two major changes (o the protocol that are nat the result of HSRRB
recommendations.

The first is that the visit schedule for the study is now for visits at 4, 8, 16 and 26 weeks, with
a 'window' of +/- 4 wecks for the week 26 visit. This allows for certain subjects being
deploved for shorter or longer periods than the majority, and replaces the previous schedule of
visits at 4, 8, 16 and 24 weeks with possible additional visits at 28 and 32 weeks. Therelore,
throughout the protoco!, wherever weeks 24, 28 or 32 are mentioned they have been replaced
by week 26 (+/- § weeks), and all references to additional visits have been deleted.

The second non-HSRRB change is the inclusion of ECGs on the 100 or so subjects selected
for additional phospholipidosis and methaemoglobin assessments. ECGs will be done at
screening and at the final prophylaxis visit for these subjects. the rationale for this will be
detailed later in this amendment.

Some minor corrections to spelling or grammar may also have bee made. These will not be
referred lo specifically in this amendment.

2 Study Flow Chary, p.4

This has been updated according to the comments in | above reparding visit schedule and
addition of ECGs. The footnotes have been altered accordingly.

3. Section 6a, Number of Subjects, p.i9

In response to a query from HSRRB, further details on how the subjects to be involved in
phosphelipidosis, metHb and ECG assessments arc to be selocted have been included. The
second paragraph of this section has been altered as follows:

Was:

-4 - Page 75




Tafenoquine 252203 Amendment 2. 1 August 2000

Phospholipidosis and methaemoglobin assessments will be performed on a sclected sample of
approximatcly 100 subjects.

Is:

Phospholipidosis, methaemoglobin and ECG assessments will be performed on a sample of
approximately 100 subjects (one Company of the Battalion). The Company to be sclected will
be decided according to operational logistics immediately prior to deployment.

3. Section 7a ii, Informed Consent, p.21

In response to HSRRB, the process of obtaining informed consent has been explained in
detail. The following paragraph has been added at the end of this section:

Informed consent will be oblained in the following way: 1 month prior to deployment,
educational sessions focussing on vector borne disease will be conducted for all troops and
units deploying to East Timor with the 1 RAR Battalion Group. The study will be introduced
at this stage with briefing in Company sized groups (approximately 100). Potential subjects
will be given a copy of the information sheet at this stage. [f still interested, they will be asked
to register an “expression of interest” and their details will be entered on a screening log.
Approximately 2 weeks prior to deployment, those who indicated interest will be further
briefed by the Investigators and “Informed Consent” obtained in groups no greater than
Plztoon size (29 soldiers). The Platoon Commander and Sergeant will be interviewed
separately to the remainder of the Platoon to reduce the likelihood of “undue influence”. Once
formal informed consent has been obtained, subjects will enter the screening phase of the
study. The “Ombudsman” role for this study will lie with the Senior Health Officer North
Queensland who is not involved in the study but holds responsibility for the delivery and
quality of health care in Townsville, from where the voluntcers will be selected. The current
occupant of this position is LtCol Carmel Van Der Rijt, Clinician and Commanding Officer of
Lavarack Basracks Medical Centre (LBMC) which will be providing laboratory and X-ray

supporl to the study.

4. Section 7c i, Collection and preparation of blood samples, p.23

This section has been updated to reflect the reduced total number of blood samples (7 instead
of 9), and the consequent reduction in tolal blood volume required from each subject (63 ml as
opposed to 81ml). The final paragraph relating to additional blood samples at weeks 28 and
32 has been deleted.

5. Section 7c ii, Measurement of Parasitaemia, p.24

As dual slide reading is the standard for the phase Il programme for tafenoquine, all slides,
whether positive or negative for malaria species, must be read by two microscopists. This
section has been modified to make this clear. In addition, a paragraph has been added 1o note
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that information on malaria syptoms will also be collected. This section has been armnended as
lollows:

Was:

As parasitaemia is the major endpoint of this study, thick and thin blood lilms for malaria will
be obtained from the venous sample (see (i) above) at screening to cxclude malaria at the
point of entry. Additional smears* will be performed al scheduled visits and on any day a
volunteer presents to a medical facility complaining of fever or experiencing any other clinical
signs consistent with malaria. Smears from symptomatic volunteers will be read initially by
the treating facility and then forwarded to AMI for confinmation by a microscopist “blinded”
to both study treatment and the previous reader’s result . Thick and thin blood films will be
stained with Giemsa and evaluated by standard techniques. A total of 200 high-power fields
will be viewed before a sample is declared negative. Parasite counts will be expressed per 500
white cell count.

Disagreements between the treating facility reading of the slide and AMI will be adjudicated
by a third microscopisi. If two microscopists agree that the blood smear is positive, then that

volunteer will be classified as a failure of prophylaxis,

* Smears will also be performed on any subject who contracts Rickettsia, prior to
commencing treatment with doxycycline.

Is:

Thick and thin blood films for malaria diagnosis will be obtained from Lhe venous sample (see
(i) above) at screening to exclude malaria at the point of entry. Additional smears* will be
performed at scheduled visits and on any day a volunteer presents to a medical facility
compiaining of fever or experiencing any other clinical signs consistent with malaria. All
smears will be read initially by the ftrealing facility and then forwarded to AMI for
confirmation by a microscopist “blinded™ to both study treatment and the previous reader's
result. Thick and thin blood films will be staincd with Giemsa and evaluated by standard
techniques. A total of 200 high-power fields will be viewed before a sample is declared
negative. Parasite counts will be expressed per 500 white cell count.

Disagreements between the treating facility reading of the slide and AMI will be adjudicated
by a third microscopist. If two microscopists agrce that the blood smear is positive, then that
volunteer will be classified as a failurc of prophylaxis.

If symptoms of malaria are present at the time of diagnaosis of malaria, this will be recorded in
the CRF.
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* Smears will also be performed on any subject who contracts Ricketisia, prior to
commecncing treatment with doxycycline.

6. Section 7c iv, Plasma Drug Concentration, p.25

It has been decided that a sample for plasma drug concentration should be collected from all
treatment failures in the first 12 weeks of the relapse follow-up phase, so that a correlation can
be made between early relapse and plasma drug concentration. Therefore the final paragraph
has been amended as follows:

Was:

Note: Two additional blood samples will be taken for measurement of plasma drug
concentration from any subject diagnosed with malaria during the study. . The first will be at
the time of developing parasitaemia and the second 12 weeks later at the subject’s final safety
follow-up visit.

Is:

Note: Two additional blood samples will be taken for measurement of plasma drug
conceniration from any subject diagnosed with malarie during the prophylaxis phase of the
study. The first will be at the time of developing parasiteemia and the second 12 weeks later at
the subject's final safety follow-up visit. For any subject who develops parasitaemia during the
relapse follow-up phase (up to week 12 only) a single sample will be coliected at the time of

diagnosis.
7. Section 7¢ v, Assessment of Phopholipidesis (Slit lamp), p.26

Further investigation of the assessment of phospholipidosis has shown that a full eye
examination is necessary rather than just the slit lamp. Therefore, this paragraph has becn
amended as follows:

Was:

Stit lamp:

This examination, which involves immobilising the subject’s head by resting his chin on a
metal bar, permits a magnified and properly illuminatcd view of the surface of the eye,
eyelids, comea, retina and associated structures.

The first assessment will be performed at the start of the study before dosing commences and
the second at the end of the 6 month prophylactic phase.
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Is:

Eye examination:

A slit lamp examination, along with retinal examination and standard tests of visual field and
acuity will be performed at the start of the study during screening and at the end of the 6
month prophylactic phase.

The slit lamp examination involves immobilising the subject’s head hy resting his chin on a
metal bar, and permits a magnified and property illuminated view of the surface of the eye,
eyelids, comea, retina and associated structures.

8. Section 7c xi, Electrocardiogram, p.28

This is a new section added between Pregnancy Testing' and 'Physical Examination'. This has
been added in response to a requirement by the CPMP {European Regulators) to collect ECG
data on a sample of subjects under study in any studies involving a drug which has shown
possible QT interval effects in previous pre-clinical or clinical trials. The following has been
added:

An ECG measurement will be performed on the group of 100 subjects involved in
phospholipidosis and methaemoglobin assessments during the screening period and at week
26. The exact time of the ECG wili be recorded in the CRF for later companison with the time
of most recent administration of study medication.

The ECG measurements are performed as part of the safety assessment for analysis of any
possible QT effects.

9. Section 7d ii, Subject Screening (Day —14 to 1), p.28

ECG (selected sample only) added to list of assessments.

10,  Scction 7d vil, Final Prophylaxis Visit, p.30

This section has been altered to reflect the change to this visit from week 24 (plus possible
additional visiis at weeks 28 and 32) to week 26 (+/- 4 weeks),

Was:

This visit will occur at week 24 for the majority of subjects. However, for those subjects
deployed for more than 6 months due to additional duties, this visit may occur at week 28 or

possibly week 32,

At this visit, the following assessments will be performed and details recorded in the CRF.
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- blood smear for assessment ol parasitacmia

- haematology / biochemistry

- plasma drug concentration (weck 24 only)

- adversc events

- concomilant medication

- pregnancy test (females only)

- physical examination

- phospholipidosis asscssments (selected sample only)*
- methaemoglobinaemia (selected sample only)*

For each of these visits, a ‘window’ ol + 2 wecks is allowable,

* These ausessments will be performed whilst subjects are in barracks in Australia after return
from deployment. They are not likely to be performed at the same time as the other
assessments in this visit.

Is:

This visit will occur at week 26 for the majority of subjects. However, due to varied duties,
some subjects may be deployed for a shorter or longer period. Therefore, the 'window' for the
final prophylaxis visit is 26 +/- 4 weeks.

At this visit, the following assessments will be performed and details recorded in the CRF.

- blood smear for assessment of parasitaemia

- haematology / biochemistry

- plasma drug concentration

- adverse events

- concomitant medication

- pregnancy test (females only)

- physical examination

- phospholipidosis assessments (selected sample only)
- methacmoglobinaemia {selected sample only)

- ECG (selected sample only)

All assessmenls at this visit will be perfonmed whilst subjects are in barracks in Australia after
return from deployment. The phopholipidosis assessments are not likely 10 be performed at
the same time as the other assessments in this visit.

11.  Section 7d viii, Week 6 Retapse Follow-up phase, p.31

‘Malaria status' has been added as a specific assessment to be recorded in the CRF.
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12.  Scction 7d ix, Week 12 Relapse Follow-up phase, p.31

'Malaria status' has been added as a specific assessment to be recorded in the CRF.

13 Section 8d, packaging, p.33

This section has been amended to indicate that randomisation is stratified, and thus
medication numbers will be assigned to subjects according to stratum.

| Was:

The medication will be provided in foil blister packs.

is:

The medication will be provided in foil blister packs. Medication numbers will be ailocated to
6 strata (stratified randomisation). There will be 4 strata each with 120 medication numbers,
one stratum with 1 12 medication numbers and 1 stratum with 160 medication numbers.

14.  Section 8f, Storage, p.33

The sentence and additional paragraph below have been added at the request of HSRRB:

"The Platoon Sgt has no medical qualifications above first aid training.

Medications will be stored by AMI with only 4 weeks supply at a time being released forward
for each volunteer, under the control of the Platoon Sergeant. In Company base areas and
Headquarters rear areas this function will be performed by Medics and Regimental Aid Post
staff. AMI staff will undertake roving monitoring each week and weekly checks will be
conducted for ail volunteers by AMI staff.’

I5.  Section 8g, Drug accountability, p.34

The sentence below has been added at the request of HSRRB:

' Supplies will be inventoried when received and after the closing of the study. Weekly
checking fulfils the requirement for drug accountability records to be maintained throughout
the study so that there is a perpetual reconciliation of study supplies.’

16. Section 12b, Procedures for handling withdrawals, p.40

Sentence added to the end of the first paragraph at the request of HSRRB:
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'Any subject who withdraws due to an AE will be followed until the AE is resolved.'

17, Section 14, Data Evaluation, p.41

This whole section has heen updited t6 reflcct the outcome of discussions regarding
appropriate analysis and rcporing requirements. The decision has been made to make an
initial rcport on the study after 12 weeks of the rclapse follow-up phase. In addition, this
section now slates that an Independent Data Monitoring Committee (IDMC) will be set up so
that, should unexpected results bc observed (especially high rates of malaria infection) this
commiltee can investigate the possible causcs and make decisions on the safety of the study.

Specific changes are summarised below:

a) Section 14a, final paragraph and table
Was:

Assuming 10% of randomised subjects are ineligible for inclusion in the per protocol
population results in 426 efficacy evaluable subjects on lafenoquine and 142 on mefloquine.
This gives a power of 93% to detect that the upper limit of the two- sided 95% confidence
interval for the difference in failure rates { tafenoquine — mefloquine) at the end of the
prophylactic phase is no more than 10%, assuming an underlying failure rate of 10% in each
treamnent group. This calculation is based on the formula of Makuch and Simon. The table
below shows the sensitivity of this under different assumptions :

Failure Rate | Limit of Non- Power
per Group inferiority
10% 10% 93%
10% 9.5% 90%
10% 7.5% 73%
10% 5% 40%
5% 5% G65%
Is:

With 450 subjects on tafenoquine and 150 on mefloquine in the per protoco! population, the
study has 94% power to detect that the upper limit of the two- sided 95% confidence interval
for the difference in failure rates ( tafenoquine — mefloguine) at the end of the prophylactic
phase is no more than 10%, assuming an underlying failure rate of 10% in each treatment
group. This calculation is based on the formula of Makuch and Simon. The table below shows
the sensitivity of this under different assumptions :

|

Failurc | Limit of Non- | Power |
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Rate per inferiority
Group ]
10% _ 0% 94%
10% 7.5% 15%
10% 5% 42%
5% 5% 68%

B) Section 4¢, Breaking the study Blind

Was:

A SB statistician will be responsible for breaking the blind afier collection, databasing and
cleaning of all data has been completed. and after identification of protocol violators.

Is:

The initial reporting of this study will occur after the first three months of the relapse follow-
up phase has been completed for all subjects. All AE data and key efficacy data will have
been collected at this time. The only data remaining is information on malaria relapse,
collected via telephone, and the investigator will remain blind to treatment at the time of the
telephone contact. A SB statistician will be responsible for breaking the blind (once the
database is locked) after collection, databasing and cleaning has been completed of alt data
from the prophylactic phase and first three months of the relapse follow- up.

c) Section 14d i, Endpoints
Was:

Since the primary objective of the study is to assess safety and tolerability of the two
treatment regimens, and conclusions regarding the efficacy of the regimens are difficult
without knowledge of the placebo attack rate, only the following measures of effectiveness
will be assessed:

Prophylaxis Phase:

At the ¢nd of the prophylaxis trealment period, the prophylactic outcome for each subject will
be derived as follows:

Prophylactic Success: No single positive smear during prophylactic study drug administration
up until the end of the prophylaxis treatment period.

Prophylactic Failure: Single positive smear during prophylactic study drug administration up
until the end of the prophylaxis treatment period.
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Relapse Follow- Up Phase:

At the end of the relapse follow- up phase, Lhe relapse follow- up outcome for cach subject

will be dertved as lollows:

Relapse Follow- Up Success: No evidence of malaria in the § months after retum to Australia
Relapse Follow- Up Failure: Evidence of malaria in the 6 months after return to Australia.

Is:

The primary objective of the study is 1o assess the safety and tolerability of the two treatment
regimens, and conclusions regarding the efficacy of the regimens are difficult without

. . knowledge of the placebo attack ratc. However, as a secondary objective is to compare the
effectiveness of the two treatments, the following efficacy endpoints will be analysed:

Primary Efficacy Variable.

At the end of the prophylaxis treatment period, the prophylactic outcome for each subject will
be derived as follows:

Prophylactic Success: No single positive smear during prophyiactic study drug administration
( tafenoquine/ mefloquine) up to and including the day of the last dose of eradication
medication { placebo/ primaquine).

Prophylactic Failure: Single positive smear during prophylactic study drug administration (
tafenoquine/ mefloquine) up to and including the day of the Jast dose of eradication
medication { placebo/ primaquine).

. Secondary Efficacy Variabies:

The secondary variables are

¢ number of subjects experiencing malaria at any time during the study

e number of subjects with single positive smear { P. falciparum only) during prophylactic
study drug administration up to and inciuding the day of the last dose of eradication
medication

* number of subjects with single positive smear ( P. véivax only) during prophylactic study
drug administration up to and including the day of the last dose of eradication medication

» time to single positive smear ( all specics) at any time during the study ( prophylactic
phase plus 6 months relapse follow- up phase).

Additionally the number of subjecls with parasites of species other than P. falciparum and
P.vivax, the number of subjects who tesi positive at different time points and the number of

subjects with symptomatic vs. asymptomatic parasitemia will be summarised.
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d) Section 14d ii, Subject Populations
Was:
Two populations are defined for the anajysis of chnical eflicacy data.

Intent-To- Treat (ITT): All subjects who took at least onc dose of study medication and
provided at least one srnear during the prophylaxis treatment period.

Per Protocol (PP): All randomized subjects who satisfied thosc inclusion/exclusion crileria
with the potential to affect efficacy, and subsequently adhered to the protocol. This 1s a subset
of the ITT population.

Subjects who receive the wrong coded study medication will be analyzed according to the . '
treatment they received.

Subjects will only be excluded from the PP population from the time that the violation occurs.
Il & subject is a prophylactic failure and then subsequently violates the protocol they will not
be excluded from the PP population since they have already satisfied the criteria for failure
prior to violation of the protocol.

The ITT population is used to eddress the question "How does the medication work in

subjects who are prescribed the drug and who take at least one dose of the drug?” Subjecis

will be excluded from the ITT population if there is documented evidence that they have taken

no study medication. The PP population is used to address the question "How does the

medication work in subjects who are prescribed the medication and who take the medication

as prescribed?". _

In triais designed to show non- inferiority of a new drug compared to a comparator trealment,

the PP population is thought of as a conservative approach to the statistical analysis. For this .
reason, the PP population is the population of primary interest for the analysis of effectiveness

in this study.

All decisions on eligibility for inclusion in these populations will be made prior to code- break
or any data evaluation.

{s:
Two populations will be used for the efficacy analysis:

Intent-To- Treat (ITT) : All subjects who took at least one dos¢c of prophylactic study
medication during the prophylaxis treatment period.
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Per Protocol (PP): All randomised subjects who satisfied those inclusion/exclugion criteria
with the potential to affect efficacy and subsequently adhered to the protocel. This is a subset
ofthe ITT population.

Subjects who receive the wrong coded study medication will be analysed according to the
treatment they received.

Subjects will only be excluded from the PP population from the time that the violation occurs.
If a subject is a prophylactic failure and then subsequently violates the protocol they will not
be excluded fram the PP population since they have already satisfied the criteria for failure
prior to violation of the protocol.

The ITT population is used to address the question "How does the medication work in
. subjecis who are prescribed the drug and who take at least one dose of the drug?” Subjects
will be excluded from the ITT population if there is documented evidence that they have taken
no study medication. The PP population is used to address the question "How does the
medication work in subjects who are prescribed the medication and who take the medication

as prescribed?"

In trials designed te show non- inferionty of a new drug compared to a comparator treatment,
the PP population may be thought of as a conservative approach to the statistical analysis. For
this reason, the PP population is the population of primary interest for the analysis of
effectiveness in this study. '

All decisions on eligibility for inclusion in the ITT population will be made prior 1o code-
break or any data evaluation.

e) Section 14e ii, Effectiveness Analysis

3 . The title of this sectien has been changed to 'Primary Efficacy Analysis.'
Was:

Prophylactic outcome and relapse follow- up ouvicome in each treatment group will be
summarised. A comparison of effectiveness in the prophylactic phase will be made by
calculating a 95% stratified confidence interval for the diffcrence in the proportion of
prophylactic failures (tafenoquine- mcfloquine). A conclusion of non- inferiority of
tafenoquine will be drawn if the upper limit of this confidence interval is no more than 10%.
The confidence interval will be stratified by Company.

Additionally, the proportion of rclapse follow- up fatiures in each treatment group will be
analysed. The effectiveness of the two treaiments against different malaria species throughout
both the prophylactic and the relapse follow- up phase will be summarised.
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Is:

The primary objective of the study is to compare the safcty and tolerability of the two
trcatments, However, as a secondary consideration, a comparison of effectiveness in the
prophylactic phase will be made by calculating a 95% confidence interval stratified by
company for the ditference in the propertion of prophylactic failures (tafenoquine-
mefloguine). A conclusion of non- inferiority of tafenoquine will be drawn if the upper limit
of this confidence interval 18 no more than 10%.

To confirm the appropriateness of using a stratified confidence interval approach an analysis
testing for a treatment by company interaction will be performed.

As confirmation of the primary analysis the above will be repeated for the ITT population,
and a covariate analysis will be performed.

) Section 14e iii, Secondary Efficacy Analysis
This is an additional section:

For the secondary efficacy variables number of subjects with malaria et any time in the study,
number of subjects with a single positive smear (P. falciparum only) during the prophylactic
phase and number of subjects with a single positive smear ( P. vivax only) during the
prophylactic phase, the 95% stratified confidence interval for treatment difference in
proportions as described above will be presented. Again, in each case to confirm the
appropriateness of using a stratified confidence interval approach an analysis testing for a
treatment by company interaction will be performed.

For time to malaria, a Kaplan- Meier curve will be produced showing the cumulative survival
rates for each treatment group.

g) Section 14e iv, Interim Analysis

Was:
No interim analyses are planned for this study
[s:

It is planned to set up an independent data monitoring committee (IDMC) to monitor failure
rates over the course of the study if required. However no adjustment will be made for
multiple comparisons.
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The injtial reporting of this study will occur at the end of the first twelve weeks of the relapse
follow~ up phase, with thc remaining dala on malaria rclapse in the last three months being
reported at a subsequent timepoint, since all subjects will be analysed at the end of the relapse
! follow- up phasc. However this is not a formal interim analysis and conscquently no
| ' adjustment of the alpha level will be made.

h) Section 14f, Planned Safety Evaluation

The 5th paragraph has been changed.
Was:

For [reguently occurring AEs (2 5% subjects in cither treatment group) the propartion of
subjects reporting the AE wiil be compared between treatments using Fisher's exact test, and

. two-sided 95% confidence intervals will be used to estimate the difference in proportions
between treatment groups.

Is:

For frequentiy occurring AEs (2 5% or 10% subjects in either treatment group - to be decided
according to the number of AEs occurring at these levels) the proportion of subjects reporting
the AE will be compared between treatments using Fisher's exact test, and two-sided 95%
confidence intervals will be used to estimate the difference in proportions between treatment

groups.

18. Appendix B, Information Sheet, p.54

A number of changes have been made to the Information Sheet and Consent Form, by request

, . of HSRRB. These include that page numbers have been added to each page of the lnformation
Sheet, the subject’s address has been added and spaces for subject and witness initials have
been added to each page. A space for the Witness' signature has been added to the Consent
Form. Other changes resulting from HSRRB review are detailed below. The only change not
related to HSRRB is the addition of information on ECGs.

a) Purpose / Benefits of the Study

The wording of the first paragraph has been slightly changed. The Title has been changed to
'Purpose of the Study'. ‘Benefits' has been moved to a separate section.

Was:

Because you are deploying to an area where Malaria is known to occur, the decision has been
taken by Land Command Health Services to provide you with drugs to protect you against this
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potentially life-threatening disease. The purpose of this study is to look at how ¢ffective a
new drug, fafenoquine is in preventing malaria. We aiso wish to compare tafenoquine with
another drug, mefloquine, which has been widely used over the past decade and is one of the
aitemnative drugs currently used by the ADF to prevent malaria.

The benefil of taking part in the study is that you will be more closcly monitored for the
development of malaria during and after your deployment. You will be taking a medication
once weekly rather than once daily with the ADF standard drug, doxycycline. In addition, the
study results may provide a beiter understanding on how to prevent malaria infection on
future overseas deployments.

Is:

Because you are deploying to an area where Malaria is known to occur, the decision has been
taken by Land Command Health Services to provide you with drugs to protect you against this
potentially life-threatening disease. The purpose of this study is to look at the safety and
effectiveness of a new drug, tafenoquine, for the prevention of malaria. We also wish to
compare tafenoquine with another drug, mefloguine, which has been widely used over the
past decade and is one of the altemative drugs currently used by the ADF to prevent malaria.

b) What is the Medicine?

An additional paragraph has been added afier the second paragraph relating to primaquine
eradication medication.

Was:

If you agree to take part in the study, you will be assigned at random to one of two treatment
groups. The study will be “double-blinded” which means that neither you nor your doctor will
be aware which medication you are {aking.

You will receive either one tafenoquine (200mg) capsule each day for three consecutive days
during pre-deployment training followed by one tafenoquine capsule weekly throughout the
deployment or one mefloquine (250mg) capsule each day for three consecutive days during
pre-deployment training followed by one mefloquine capsule weckly throughout the
deployment. You will bave a 75% chance of being on tafenoquine and & 25% chance of being
on mefloquine. You will take all medication with foed to reduce side effects. The doses will
be issued to you weekly so we can accurately record when you have taken your medication,

While tafenoquine has becn given to several thousand individuals safely (including more than
1,000 ADF personnel during trials in Bougainville and East Timor), it has not yet been
registered with the regulatory authorities in Australia. Consequently it is still defined as an
“gxpcrimental” compound.
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is:

If you agree 10 take part in the study, you will be assigned at random to one of two treatment
groups. The study will he “double-blinded” which means that neither you nor your doctoy will
be aware which medication you are taking.

You will receive cither one tafenoquine (200mg) capsule cach day for three consecutive days
during pre-deployment training followed hy one tafenoquine capsule weekly throughout the
deployment or one mefloquine (250mg) capsule each day for three consecutive days during
pre-deployment training followed by one mefloquine capsule weckly throughout the
deployment. You will have a 75% chance of being on tafenoquine and a 25% chance of being
on mefloquine. You will take all medication with food to reduce side effects. The doscs will
be issued to you weekly so we can accurately record when you have taken your medication.

When you return to Australia, you will undergo treatment to pet rid of any malaria parasites
that may have collected in your liver. Those who received mefloquine will be given the
standard drug used for this purpose called primaquine. You will take one capsule (15mg)
twice a day for 14 days. If you received tafenoquine, this eradication course is not necessary,
therefore you will take one capsule of placebo twice a day for 14 days, As before, you will not
know which lreatment you are taking, but you will have a 75% chance of receiving placebo
and a 25% chance of receiving primaquine.

While tafenoquine has been given to several thousand individvals safely (including more than
1,000 ADF personnel during trials in Bougainville and East Timor), it has not yet been
registered with the regulatory authorities in Australia or the USA. Consequently it 1s still
defined as an “experimental’” compound.

c) Study Tests

Paragraph 2 altered to include ECG:

Was:

A selected Company sized group will also have additional tests (including chest X-ray) done
to look at other effects that either of the study drugs may have, as well as...........

Is:

A selected Company sized group will also have additional tests (including chest X-ray and
ECG) done to look at other eflccts that either of the study drugs may have, as well as..........
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d) Risks / Discomforts

A sentence on risks of primaquine has been added. An additional paragraph has heen added
warning that it is possible that a subject could catch malaria whilst on the study cven though

they are taking prophylactic medication.

............ with depression and anxiety. Both tafenoquine and mefloquine are constdered to be
safe, however, neither is recommended for use in pregnant females.,

Is:

............ with depression and anxicty. Both tafenoquine and mefloquine are considered to be
safe, however, neither are recommended for use in pregnant females. Primaquine has similar
side-effects to tafenoquine including the risk of producing the bleeding disorder related to a
lack of G6PD, as described above.

Although you will be taking study medication designed to prevent melaria, there is a very
small chance that you may contract malaria while on the study. However, if you do contract
malaria you will be treated by your company medic or study investigator and followed up
until you are better.

¢) Beneftts

This is a new section that has been added (cut from original Purpose / Benefits of the Study -
see a above).

The benefit of taking part in the study is that you will be more closely monitored for the
development of malaria during and afier your deployment. You will be taking a medication
once weekly rather than once daily with the ADF standard drug, doxycycline. In addition, the
study results may provide a better understanding on how to prevent malaria infection on
future overseas deployments.

J) Precautions, Contraception

The following sentence has been added:

it should bc remembered that no barrier or pharmaceutical method of contraception is 100%
cffective.

g Confidentiality

Was:
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In all reports only a study number will identify you. The investigators will have your contact
details and full name to allow them o make sure you can be contacted if necessary. This
information will not be passed on to anyone clse.  Your medical records will be kept
confidential and only rcleased to medical personncl to assist in any carc that you may need.
Your namc will not appear on any rcports about this study.
s47f
From time to time a monitor representing Lhe sponsors of the study (SmithK Jine Beecham), or
a regulatory authority such as the Therapeutic Goods Administration in Australia, may require
access to your medical records to ensure that the study is being carricd out to the intemational
standards under Goed Clinical Practice (UGCP). This access will be supervised by one of the
study teamn and all monitors are bound by a confidentiahity agreement.

Is:

In all reports, publications or presentations about this research, information about you and
your participation in this study will be kept in the strictest confidence and will not be released
in any form that personally identifies you (a study number only will be used). The
investigators will have your contact details and full name to allow them to make sure you can
be contacted if necessary. This information will not be passed on to anyone else. Your
medical records will be kept confidential and only released to medical personnel to assist in
any care that you may need. Your name will not appear on any reports about this study.

From time to time a monitor representing the sponsors of the study {SmithKline Beecham /
US Army Medical Research and Materiel Command), or a regulatory authority such as the
Therapeutic Goods Admenistration in Australia or the US Food and Drug Administration, may
require access to your medical records to ensure that the study is being carried out to the
international standards under Good Clinical Practice (GCP). This access will be supervised by
one of the study team and all momtors are bound by a confidentiality agreement.

It is the policy of the USAMRMC that data sheets are to be completed on all volunteers
participating in research for entry into the Command'’s Volunteer Registry Database. This is a
confidential database and the datla entered include name, address, social security number {or
equivalent) and details of the clinical trial. This information is needed to answer questions
concerning subjects participating in research sponsored by USAMRMC, and to ensure that
subjects can be contacted il there is new information on the study drug. The intformation will
be stored for 75 years.

k) Compensation
Was:

Al necessary medical care for injury or disease caused by your participation in this study will
be provided at no cost to yourself. Should you consider injury or illness has resulted from
your participation in the study, you should seek immediate assistance from your nearest
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medical facility. The study investigators may be advised by calling the pager number on your
study 1D card.

fs:

All necessary medical care for injury or disease caused by your parlicipation in this study will
be provided at no cost to yourself. Compensation other than medical carc will he provided
according to the compensation provided as a member of the Australian Army. You should
also understand that this is not a waiver or releasc of your legal rights. You should discuss
this issue thoroughly with the principal investigator hefore you enrol) in this study. Should
you consider injury or illness has resulted from your participation in the study, you should
seek immediate assistance from your nearest medical facility. The study investigators may be

advised by calling the pager number on your study ID card.

i} Informed Written Consent .

The following phrase has been temoved from the first sentence:
TUTOR and understand all the points addressed.’

19. Appendices C and D

These have been swapped round so that ‘Pharmacokinetic Sampling’ is now Appendix C and
'‘References' is now Appendix D,
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tolerahility and effectiveness of tafenoquine and mefloquine for the
prophylaxis of malaria in non-immunc Australian soldiers deployed to East
Timor
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| General

This amendment deals with a number of alicrations to the protocol, some ofl which
are just minor typographical emors. Thesc crrors will not be refemred to
specifically in this amendment.

A bricf rationale for cach change is included only if the change does not speak for
itseif.

2. Title page

Name of Medical Monitor (Capt Kym Ward, Regimental Medical Officer, 1
RAR) added to list of [nvestigators.

{SB Medical Monitor) added to list of sponsor contact names.

3. Study flow chart, page 4

Window for screening visit was days -7 to —1, now changed 10 ~14 to —1.
Blood smear for parasitaemia added at screening visit.

4. Section 2 c i, page 10

Titie of this section renamed "Pre-Clinical Phanmacology, Toxicology and
Pharmacokinetics.”

5. Section 2 ¢ ii and iil, page 10

Sections it (Efficacy) and iit (Toxicology) removed and reference madc to data in
the Investigator Brochure.

6. Section 4, Objectives, page 17
Objectives split into Primary and Secondary Objectives.
7. Seclion 7 a, Ethics and Regulatory Considerations, page 20

Was:

The protocol will be submitted for appraisal and approval by the Australian
Defence Medical Etbics Committee (ADMEC). Regulatory approval will be
obtained as necessary from the Therapeutic Goods Administration {TGA) in
Australia and other regulatory bodies if required.
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Is:

The protocol will be submitted for appraisal and approval by the Australian
Decfence Medical Ethics Committee (ADMEC). Regulatory approval {Clinical
Trial Notification) will be obtained from the Therapeutic Goods Administration
(TGA) in Australia.. Approval will also be obtained from the US Army Human
Subject Research Review Board (HSRRB).

8. Section 7 ¢ i, Collection and Preparation of blood samples

A change to the wording of the final paragraph has been made in order to clanfy
the procedure for collection of samples for analysis of plasma drug concentration.

Was:
Bleeding Schedule

All volunteers will be bled on a predetermined day of the assessment weeks
following their dose of tafenoquine or mefloquine. Pre-determined days will be
day one, three, five or seven after tafenoquine or mefloquine.

Is:

Bleeding Schedule (all blood samples):

To allow for the anaiysis of population pharmacokinetics (PK}, blood samples
will be collected from all study subjects on pre-determined days after dosing on
each of the assessment weeks. The pre-determined days will include day | (early
post-dose, absorption phase), days 3 and 5 (72 — 120 hours pest-dose), and day 7
(pre-dose, trough plasma level). Therefore, for example, at week 4, one Company
will be bled on day 1, one on day 3, one on day 5 and one on day 7. Thereafter,
Companies will be bled in a cyclical fashion such that, at the end of the study,
each Cornpany will have been bled on at {east one occasion on day 1, 3, 5, ot 7.
However, the sample on Day 2 of the study (i ~ 12 hours post-final loading dosc)
will be collected from all study subjects. For further details refer to Appendix D.

9. Scction 7 ¢ iv, Plasma Drug Concentration, page 25
The wording of this paragraph was changed in ordcr to clarify the procedure.
Was:

During the course of the study, measurements of plasma drug concentration will
be made at or around the times of scheduled visits in order to characierise the
population phanmacokinetics of tafenoquine in a subset of study subjects. For full
details, please refer to Appendix D. {(Plasma for these measuremenls will come
from the samples collected for haemalology).
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An additional blood sample will be taken from any subject diagnosed with
malana during the study for measurement of plasma drug concentration by AM]
and SB.

10. Section 7 ¢ v, Assessment of Phospholipidosis, page 26

The wording of the final paragraph of this section has been changed to indicate
that FEV, and chest X-ray must be performed before both Dy CO mcasurements,
i.e at the start and end of the prophylactic phase.

Was:

NOTE: To exclude pre-existing abnormalities, a chest X-ray* and FEV), test must
be performed prior to the first measurement of D CO.
*X-ray only required if the subject has not had one in the 4 weeks before study

. entry.

Is:

NOTE: To exclude pre-existing abnormalities, a chest X-ray* and FEV) test must
be performed prior to the first and second measurements of Dy CO.
*X-ray at study start only required if the subject has not had one in the 4 weeks

before study entry.

il. Section 7 ¢ x, Pregnancy Testing, p-nge 29

This section has been altered to confirm the fact that pregnancy testing is not done
on a monthly basis, but at the scheduled study visits (weeks 4, 8, 10 and 24). It
has alsa been updated to demonstrate that additional visits {and hence additional
pregnancy tests) may be necessary for some subjects.

. Was;

Al female subjects with child-bearing potentiai will be tested for pregnancy at
| screcning and on monthly reviews by blood testing techniques using standard test
! kits. Women wha believe they have become pregnant or who record a positive

result on blood testing will be excluded from the study. (see alse section 9(g)).

Is:

|

| All lemale subjects with childbearing potential will be tested for pregnancy at
‘ screening and at weeks 4, 8, 16 and 24 * by blood testing techniques using
| standard test kits. Women who believe they have become pregnant or who record
| a positive result on blood testing will bc excluded from the study. (see also
section 11(g)).
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* Additional tests will be performed at weck 28 and/or weck 32 for those subjects
deployed lo East Tymor for mare than 6 months.

12. Section 7 d ii, Subject Screening, page 29

The window for this visit has been extended from 7 (days - 7 to —1) to 14 {day --14
to 1) days.

In addition, the final scntence of this section has been amended:
Was:

If this sample is taken more than 10 days prior to Day 0, an additional bascline
sample must be taken for study purposes.
Is:

If this sample is taken more than 14 days prior o Day @, an additional baseline

sample must be taken for study purposes.

13. Section 7 d v, Day 2, page 30

This section has been amended to reflect agreed changes to the time of collection
of blood samples for plasma drug concentration and to clarify the study
medication dosing schedule.

Was:

This is the last day of the loading dose regimen.
The following assessments will be performed and details recorded in the CRF.

- adverse events

- concomitant medication .

- haematology / biochemislry

- bload sample for assessment of peak plasma drug concentration®

* Sample to be laken 12 hours (range 10 - 14 hours) after last dose of loading
regimen. This sampic may be part of the sample for haematology and
biochemistry.
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[s:

This is the last day of the ivading dose regimen.
The following asscssments will be performed and details recorded in the CRF,

- adverse events -

- concomitant medication

- haematology / biochemistry

- blood sample flor assessment of peak plasma drug concentration*

* Samplc to be 1aken up 0 12 hours (range 1 — 12 hours) aficr last dose of the
loading regimen. Plasma for this assay will be taken from the EDTA sample
collected for haematology.

Afler the final dose of the loading dose is taken, the nex( dose of study medication
will be scheduled for day 7 after the first dose of the loading dose regimen.
Thereafter, prophylactic medication will be dispensed to subjects on a weekly
basis.

14, Section 7 d vi, Weeks 4, 8 and 16, page 31

'Plasma drug concentration* has been added to the list of assessments at these
visits (it had previously been omitted in error).

15. Section 7 d vii, Final Prophylaxis Visit, page 31
As in m) above, 'plasma drug concentration' added to list of assessments.

. 16. Section 7 d viii, Week 6 Relapse Follow-up phase, page 32

The following sentence has been added to the end of this section. This had been
omitted in emor:

Any subjects who have symptoms of malaria or who have been diagnosed with
malaria will have blood smears taken (see section 7¢, General Instructions, page
20). Full details will be recorded in the CRF,

17.  Scction 7 d ix, Week 12 Relapse Follow-up phase, page 32

The following sentcnece has been added to the end of this section. This bad been
omitted in error:
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Any subjects who have symptoms of malaria or who have been diagnosed with
malaria wiil have hlood smears taken (see section 7¢, General Instructions, page
20). Full details will be recorded 1n the CRF.

18. Section 8, Study Medication and Administration, page 33

This section has had some minor altesations 1o spelling and grammar. The change
of note is that study medication will be provided in blister packs only, not bottles.
This section has been amended to reflect this.

19.  Section 11 e, Serious Adverse Expericnees, page 38

The section 'Reporting Serious Adverse Experiences’ has been updated to make
the required reporting procedures clear, and to specify the relevant contact details.

Was:
Reporting Serious Adverse Experiences

Any serious adverse experiences which occur at any time during the clinical study
or within 12 weeks of receiving the last dose of study medication, whether or not
related to the study drug, must be reported by the investigator to the SB contact
detailed below by telephone within 24 hours.

Name: To be advised
Telephone: To be advised

Emergency Number: To be advised

Investigators should not wait to receive additional information 1o fully document
the event before notifying SmithKline Beecham of a serious adverse experience.
The telephone repont should be followed by a full written summary utilising the
SB serious AE worksheet detailing relevant aspects of the adverse experiences in
question. Where applicable, information from relevant hospital case records and
autopsy reports should be obtained.

Instances of death, cancer or congenital abnormality if brecught to the attention of
lhe Investigator AT ANY TIME after cessation of study medication AND
considered by the investigator to be possibly related to study medication, should
be reported to the Site Monitor.

The Executive Secretary of the Australian Defence Medical Ethics Committee
(ADMEC) must be kept informed of all SAEs which occur during the study.
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[s:
Reporting Serious Adverse Experiences.

Any serious adverse experiences which oceur al any time during the clinical study
or within 12 weeks of receiving the iast dose of study medication, whether ar not
related to the study drug, must be reported by the investigator to the SB Medical
Monitor (details bejow) by facsimilc, the preferred method of reporting, or by

telephonc within 24 hours.

s47F

In addition, serious and unexpected adverse experiences must be immediately
reported by telephone {and followed up by fax) to:

U.S. Ammy Medical Research and Materiel Command (USAMRMC)
Deputy Chief of Staff for Regulatory Compliance and Quality
ATTN: MCMR-RCQ,

504 Scoft Street,

Fort Detrick,

Maryland 21702-5012.

. A written report must foilow the initial tclephone call within 3 working days and
information on the resolution when available. The written reporl must be

addressed to USAMRMC as detailed above.

The Executive Secretary of the Australian Defence Medical Ethics Commitice
(ADMEC) must be kept informed of all SAEs which occur during the study.
Contact details as follows:

Executive Secretary ADMEC
SO1 Medical Standards
DHSB

CP2-7-66

Investigators should not wait fo recetve edditional information to fully document
the event before notilying SB, USAMRMC and ADMEC of a serious adverse
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experience. The SAE form, which should be completed as fully as possible, or
the telephone report, should be followed up with a full written summary utilising
the SB  SAE workshcet dctailing relevant aspects of the scrious adverse
experiences in question. Where applicable, information from relevant hospital
cagc records and autopsy reports should he obtaned.

Instances of death, cancer or congenital abnormality if brought to the attention of
the Investigator AT ANY TIME after cessation of study medication AND
considered by the Investigator to be possibly related to study medication, should
be reporied to SB and communicated to USAMRMC and ADMEC.

20.  Section 11 g, Pregnancy, page 3%

The decision has been made that pregnancies should be reported as SAEs, This
section has been updated to reflect this.

Was:

Subjects who become pregnant during the study should discontinue the study
immediately.

Subjects should be instructed to notify the investigator if it is determined after
completion of the study that they become pregnant either during the treatment
phase of the study or within 12 weeks of completing their course of study

medication.

Whenever possible a pregnancy should be followed to term, any premature
terminations reported, and the status of the mother and child should be reported to
SmithKline Beecham after delivery.

Is:

Subjects who become pregnant during the study should discontinue the study
immediately.

Subjects should be instructed to notify the investigator if it is determined after
completion of the study that they become pregnant either during the treatment
phase of the study or within 12 wecks of completing their course of study
medication. Such pregnancies should be reported as an SAE to the SB Medical

Monstor. :

Whenever possible a pregnancy should be foliowed to term, any premature
terminations reported, and the status of the mother and child should be reported to

SmithKlinc Beecham afler delivery.

Please see also section 13.

21, Section 14 d i, Endpoints, page 43

The definition of prophylactic failure and success have been amended as follows:
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Was:
Prophylactic Success: No [first positive smear during prophylactic study drug
administration up unti the end of the prophylaxis treatment period,

Prophylactic Failure: First positive smear during prophylactic study drug
administration up until the end of the prophylaxis trcatment period.

Is:

Prophylactic Success; No single positive smear during prophylactic study drug
administration up until the end of the prophylaxis treatment period.

Prophylactic Failure: Single positive smear during prophylactic study drug
administration up unti! the end of the prophylaxis treatment period.

22,  Section 14 g, Pharmacokinetic Analysis, page 45

Mefloguine analysis is now to be performed by AMI, Brisbane. This section has
been amended accordingly. The followingsentence has been added to the end of
this section:

Drug and population pharmacokinetic analysis of mefloquine will be the
responsibility of the Australian Army Malaria Institute, Brishane.

23,  Section 15, Administrative Matters, page 45

Throughout this section, where 'SB’ is mentioncd, this has been replaced by 'SB /
USAMRMC' to indicate that both organisations are acting as Sponsor, and that
monitoring is their shared responsibility.

24,  Section 15 e, Monitoring by SmithKline Beecham, papge 47
Changes made to indicate the monitoring requircments of USAMRMC.

Was:

Monitoring visits by a professional representative of the sponsor will be
scheduled to take place before entry of the first subjcct, during the study at
appropriate intervals and after the last subject 15 completed.

These visits are for the purpose of confimming that SB sponsored studies are
being conducted in comphance with the relevant Good Clinical Practice
regulations/ guidelines, verifying adherence to the protocol and the completeness
and exactness of data entered on the CRF and Drug Inventory Forms. The
monitor will verify CRF entries by comparing them with the hospital/clinic/office
records which will be made available for this purpose. The monitor will retricve
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completed CRF sections at each visit. Adequate tune and space for these visity
must be made available by the investigator.

The tnvestigator must cnsure provision of rcasonable space and adcquate
yualified personne! for monitoring visits.

Is:

Monitoring visits by a professional representative of the sponsor will be
scheduled to take place beforc entry of the first subject, during the study at
appropriate intervals and alter the last subject is completed.

Moaonitoring responsihililies tor this protocol will be perfommed by USAMRMUC's
Quality Assurance Office and SmithKline Beecham, A Pre-Study/Initiation visit
will be conducted with monitors from USAMRMC and SmithKline Beecham. A
minimum of two periodic monitoring visits will be conducted. At least one of
these visits will be conducted by USAMRMC's Quality Assurance Office and the
rest will be conducted by monitors from SmithKline Beecham. The Close-Out
monitoring visit will be conducted by monitors from both USAMRMC's Quality
Assurance Office and SmithKline Beecham. Monitoring Reports will be provided
to USAMRMC's Quality Assurance Office and SmithKline Beecham after each

monitoring visit.

These visits are for the purpose of confirming that studies are being conducted in
compliance with the relevant Goed Clinical Practice regulations/ guidelines,
verifying adherence o the protocol and the completeness and exactness of data
entered on the CRF and Drug Inventory Forms, The monitor will verify CRF
entries by comparing them with the hospital/clinic/office records which will be
made available for this purpose. The monitor will retrieve completed CRF
sections at each visit. Adequate time and space for these visits must be made

available by the investigator.

The investigator must ensure provision of reasonable space and adequate
qualified personnel for moniloring visits.

24.  Section 15 f, Archiving, page 47

The following paragraph has been added to this section, as a requiremnent of the
USAMRMC's Human Subjects Research Review Board (HSRRB).

It is the policy of the US Army Medical Resecarch and Materiel Command
(USAMRMC) that data sheets are to be completed on all volunteers participating
in research for entry into the Command's Volunteer Registry Database. This is a
confidential database and the dsfa cntered include nume, address, social security
number (or equivalent) and details of the clinical trial. This information is needed
to answer questions concerning subjects parficipating in research sponsored by
USAMRMC, and to ensure that subjects can be contacted if there is new
information on the study drug. The information should be stored for 75 years.
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25. Information Sheet, 'Study Tests', page 55

The second paragraph of this section has been amended to indicate to the subject
that a chect X-ray may be nccessary if the subject is one of the group sclected for
additional measurements.

Was:

A selected Company sized group will also have additional lests done to look at
other effects that either of the study drugs may have, as well as having eye and
lung function tests done before and after the deployment. This will require an
additional 20 mls of blood to be taken.

ls:
A selected Company sized group will also have additional tests (including chest
. X-ray) done to look at vther effects that either of the study drugs may have, as

well as having eye and lung function tests done before and after the deployment.
This will require an additional 20 mls of blood to be taken.

26. Information Sheet, 'Your rights', page 57

The address of ADMEC has changed:

Was:
Executive Secretary
Australian Defence Medical Advisory Committee
CP-6-45
Department of Defence
Canbemra, ACT, 2600
Is:

Executive Secretary

Australian Defence Medical Ethics Committee
CP2-7-66

Department of Defence

Canbernra, ACT, 2600

27. Appendix D, Pharmacokinetic Sampling, page 61

This appendix has been amended to clarify the sampling schedulc for PK blood
samples, and to indicate that AMI, Brisbane wil be responsibie for the plasma
drug concentration analysis for mefloquine.

i
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The First section has been amended as loliows:
Was:

Sample Collection

Blood samples will be collccted from subjects for pharmacokinetic analysis

during the double blind phase, and should include the time points detailed in the

table below. These samples may be limited to selected companies of troops. Three
‘ post-dose samples will be collected within varying time windows, likcly to be: 6-
12 hours following administration of the third loading dose, 2-5 hours post-dosc
; on week g, and
‘ 72-120 hours (3-5 days) post-dose week 16. Two additional trough samples may
| be collected just prior to dosing of study medication on weeks 4 and 24 of the
prophylactic phase of the study. It should be possible to adjust the timing of blood
draws for safety to fit in with the PK samples.

Post Wk 4 Wk 8 Wk 16 Wk 24
third pre-dose | 2-5h 3-5 days | pre-dose
loading post dose | post-

dose dose

(6-12 h)

X X X X X

In addition, two samples will be collected from each subject who develops
parasitemia. One at the time of developing parasitemia, and the second at the
week 12 follow-up visit.

No. Time of | Week 12 follow-
Patients parasitemia up

Any  with | X X

parasitemia

If possible, sampling times within a particular window should be spread across
that window rather than being grouped at extreme ends of the window (e.g. 6-12 h
window - not all samples at 6 k). The date and exact time of each sample should
be recorded on the CRF. The exact date and time of administration of the dose
prior (o the sample collection must also be recorded in the CRF (note: for the
loading dose regimen, the exact date and time of all 3 doses should be recorded.
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Is:
Sample Collection

Blood samples will be collected from subiccts for pharmacokinetic analysis
during the double blind phase, and should include the time points detailed in the
lable below. These samples may be limited to seiccted companies of troops. Three
post-dosc samples wil] be collected within varying time windows, as follows: |-
12 hours following administration of the third loading dose, 1 - 12 - hours post-
dose , and
72-120 hours (3-5 days) post-dose..  In addition, trough samples will be
collected prior to dosing of study medication. The timing of blood draws for
safety will be adjusted to it in with PK sampling.

Although the logistics of drawing blood from large numbers of subjects in the
study environment may not allow, the proposed sampling schedule is as follows
(to allow for data from this study to be combined with data from other studies in

the phase I1{ programme)

Post Wk 4 Wk 8 Wk 16 Wk 24
third pre-dose | 1-12 h 3-5 days | pre-dose
loading post dose | post-

dose dose

(1-12 h)

X X X X X

However, samples will be collected from all subjects at the specified times above
relative to dosing, but not necessarily on the assessment weeks specified above
{see section 7(c){i), ‘Bleeding Schedule(all blood samples)".

In addition, two samples will be collected from each subject who develops
parasilaemia: one at the time of developing parasitaemia, and the second 12
weeks later,

No. Time of | Week 12 follow-
Patients parasitemia up

Any with | X X

parasitemia

If possible, sampling times within a particular window should be spread across
that window rather than being grouped at extreme ends of the window (e.g. 1-12 h
window - not all samples at 6 h). The date and exact time of each sample should
be recorded on the CRF. The exact date and time of administration of the dose
prior to the sample collection must also be recorded in the CRF (note: for the
loading dose regimen, the exact date and time of all 3 doses should be recorded).
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The following sentence has been added to the end of the finai section entitled
'Pharmacokinctic Analysis”,

Drug and population phammacokinetic anglysis of mefloquine samples will be the
responsibility of the Australian Army Malaria [nstitute, Brishanc.
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DEFENCE PERSONNEL EXECUTIVE
| DEFENCE HEALTH SERVICE BRANCH

CP2-7-66 Department of Defence CANBERRA ACT 2600 ‘I‘,.
PE 2000/15605/1
ADMEC 216/00
DHSB 1 3&y, /2000

\0

Lientenant Colonel P.E. Nasveld
Senior Medical Officer 7th Brigade
¢/- Australian Army Maiaria Institute
Weary Dunlop Drive

Gallipoli Barracks

ENOGGERA QLD 4052

Dear Licutenant Colonel Nasveld

AUSTRALIAN DEFENCE MEDICAL ETHICS COMMITTEE (ADMEC) PROTOCOL 216/00: A
' q.A.NDOMlZED, DOUBLE-BLIND, COMPARATIVE STUDY TO EVALUATE THE SAFETY,
OLERABILITY AND EFFECTIVENESS OF TAFENOQUINE AND MEFLOQUINE FOR THE
PROPHYLAXIS OF MALARIA IN NON-IMMUNE AUSTRALIAN SOLDIERS DEPLOYED TO
EAST TIMOR

1.  Thank you for providing the requested amendments to your protocol. ADMEC has now cleared
your project to proceed. Please note that ethical clearance from ADMEC does not automatically confer
access to ADF personnel; this will have to be sought from the relevant military commanders.

2.  Your protocol has been allocated ADMEC Protocol Number 216/00, and this number should be
quoted in all correspondence. Six-monthly progress reports are required, the first being due on 30
December 2000. ADMEC’s compliance with the NHMRC National Statement on Ethical Conduct in
Research Involving Humans requires that your progress reports include, where applicable, comment on:
the security of your records; compliance with the approved consent procedures and documentation, and
compliance with any other special conditions that ADMEC may have required.

3.  For completeness, would you plcase sign the enclosed researcher’s agreement and return it to me at

ur convenience, 1 have also enclosed ADMEC's Guidelines for Volunteers, a copy of which is to be

' iven to each study participant. As this is a elinical trial; ADMEC requires that a list of participants be
pravided once available.

¢

4, The Committee wishes you well with your research. Please contact me if [ can be of any assistance.

Yours sincerely,

V.R. ROSS
Lieutenant Colonel

Executive Secretary
Australian Defence Medical Ethics Committee

{4 June, 2000
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APPENDIX B
INFORMATION SHEET

A randomised, double-blind comparative study to evaluate the safety, tolerability and
effectiveness of tafenoquine and mefloguine for the prophylaxis of malaria in non-
immune Australian soldiers deployed to East Timor

Principal Investigators:
LsCol Peter Nasveld, MBBS, BScMED, FACRRM
LtCol Mike Edstein, PhD

Protocol No.
SK 2522634033

You have been asked to take part in this research study. The purpose of this form is
to explain this research study to you and to obtain your consent to take part in this

study. .

PURPOSE / BENEFITS OF THE STUDY

Because you are deploying to an arca where Malaria is knowi to occur, the decision
has besn taken by Land Command Health Services to provide you with drugs to
protect you against this potentiaily life-threatening disease. The purpose of this study
is to look at how effective a new drug, fafenoguine is in preveating malaria. We also
wish 10 compare tafenoquine with another drug, mefleguine, which has been widely
ueed over the past decade and is one of the alternative drugs currently used by the
ADF to prevent malaria.

The benefit of taking part in the study is that you will be more closely monitored for
the development of malaria during and after your depioyment. You will be taking a
medication once weekly rather than once daily with the ADF standard drug,
doxycycline. In addition, the study resulis may provide s better understanding on
how to prevent malaria infection on fiuture overseas deployments.

WHAT IS THE MEDICINE? .

If you agree to take part in the study, you will be assigned at random to one of two
treatment groups. The study will be “double-blinded” which means that neither you
nor your doctor will be aware which medication you are taking,

You will receive cither one tafenoquine (200mg) capsule each day for three
consecutive days during pre-deployment training followed by one tafenoquine capsule
weekly throughout the deployment or one mefloquine (250mg) capsule each day for
three consecutive days during pre-deployment training followed by one mefloquine
capsule weekly throughout the deployment. You will have a 75% chance of being on
tafenoquine and a 25% chance of being on mefloquine. You will take all medication
with food to reduce side effects. The doses will be issued to you weekly so we can
accurately record when you have taken your medication.
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While tafenoquine has been given to several thousand individuals safely (including
more than 1,000 ADF perzonne! during trials in Bougainville and East Timar), it has
not yet been registered with the regulatary authorities in Australia. Consequently it is
still defined as an “‘experimental” compound.

WHAT IS THE STUDY?

The study involves up to 700 volunteers receiving tafenoquine or mefloquine weekly
throughout the deployment. Should you develop a fever within 12 months of
retuming home, you are asked to attend your local health facility and show them your
study ID card. This ID cerd will contain detaiis on how you should be investigated,
how to contact the investigators, and how you should be treated if malaria is
diagnosed.

LENGTH OF THE STUDY

The study will begin during pre-deployment training in Townsville, continue during
the deployment, with follow-up until 6 months after your deployment is completed.
Your only involvement after redeployment will be normal foilow-up (after 6 and 12
weeks) by your RAP according to LHQ directives, plus telephone interviews at I8
and 24 weeks after returning to Australia. Should you get malasia after this, your
Doctor or RAP will undertake normal reporting to AMI. There are no additional blood
tests during the follow-up period over those nommally required for personnel re-
deploying from overseas service.

STUDY TESTS

As the investigators arc looking at baseline drug levels in your bloed, checking your
blood for malaria and measuring biochemical (liver and kidney function) and
haematological (blood cell) levels in your blood to monitor safety, you will be
requested to provide samples of blood from your arm. These tests involve the drawing
of 9mlis (two teaspoons) of blood on up to 9 occasions, Three (3) of these samples
would be required anyway as part of your depioyment requirements as directed by
LHQ. Over the course of the study, a total of 81mis of blood will be collected.

A selected Company sized group will also have additional tests done to look at ather
effects that either of the study drugs may have, as well as having eye and iung
function tests done before and after the deployment. This wil! require an additionsl 20
mis of blood to be taken.

Female volunteers will have pregnancy testing performed on their blood samples on
all occasions that blood is taken. No additiona! blood will be taken for this purpose.

RISKS / DISCOMFORTS

There may be gome bruiging with blood taken from the vemns in your arm.

Tafenoquine has a risk of producing a bleeding disorder if given to people who lack a
particular enzyme called G6PD. You have been tested for this enzyme prior to

deployment, and will not receive either drug if you have this deficiency. In eight
previoue clinical trials involving human subjects, including studies in ADF personnel
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on Bougginville, tafenoquine was noted to produce nausea, vomiting and diarrhoea in
some subjects (usually self limiting and improved by taking the medication with food)
and mild headache. Similar side effects are seen with mefloquine. In addition,
mefloquine has also rarely (about 1:10,000) been mssociated with depression and
anxiety Both tafenoquine and mefloquine are considered to be safe, however, neither
are recommended for use in pregnant females.

PRECAUTIONS

If you have had a significant regsponse to any medications in the past, or have
experienced urticaria (hives) or anaphylaxis (a significant allergic reaction involving
collapse, swelling of the face and mouth, difficulty breathing) you may not be able to
take part in the study. If you have experienced this type of reaction, please discuss
this with the study Medical Officer.

Pregnancy - If you think (females only) that you may be pregnant or intend to
become pregnant within one month of returning to Australia, please discuss this with
the study Medical Officer. It is recommended not to hecome pregnant within 3
months of ceasing the medication.

Contraception — While taking this medication, it is recommended that females use an
accepted form of contraception, which may include abstaining, barrter methods or
phammaceutical methods (“the pill™). Tafenoquine and mefloquine are not considered
to interact with Oral Contraceptive Pills. If you are concerned about such interactions
or have any questions abhout contraception white on the medication, please discuss this
with the study Medical Officer. Continue precautions for 3 months after stopping
treatrnent.

CONFIDENTIALITY

In zl! reports only a study number will identify you. The investigators will have your
contact details and ful! name to allow them to make sure you can be contacted if
necessary. This information will not be passed on to anyone else. Your medical
records will be kept confidential and only released to medical personnel to assist in
any care that you may need. Your name will not appear on eny reports about this
study.

From time to time a monitor representing the sponsors of the study (SmithKlein
Beecham), or a regulatory authority such as the Therapeutic Goods Administration in
Australia, may require access to your medical records to ensure that the study is being
carried out to the intemational standards under Good Clinical Practice (GCP). This
access will be supervised by one of the study team and ail monitors are bound by a
confidentality agreement.

COMPENSATION

All necessary medica) care for injury or discase caused by your participation in this
study will be provided at no cost to yourself. Should you consider injury or illness
has resulted from your participation in the study, you should seek immediate
assigtance from your nearest medical facility. The study investigators may be advised
by calling the pager number on your study ID card.
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YOUR RIGHTS

If during the course of the study you have any questions, or believe you have
sustained a research-related injury or iilness you can contact the study investigators,
or your medicel facility. Additionally, any concerns can be raised with the Executive
Secretary of the Australian Defence Medical Ethics Committee as detailed below:

Execative Seeretary

Auostralian Defence Medical Ethics Committee

CP2-7-66

Department of Defence

Canberra, ACT, 2600

Phone: (02) 6266 3925

INVESTIGATOR RESPONSIBILITIES

The investigators are responsible for ensuring that the study is conducted according 1o
accepted Good Clinical Practice {(GCP) standards, and for ensuring that the well being
{ . of study participants is always considered over all other considerations. Additionally,
they are reguired to advise you in a timely manner should any other information
become available that may be relevant to your willingness to participate in the study,

YOUR RESPONSIBILITIES

Should you agree to enter the study, you should be prepared to undertake ali doses of
drug required during the deployment, as well as all tests end follow-up required.
Should you experi¢ence any medical problems, including suspected side effects to the
study drugs, you should report these promptly to your Coy medic, RAP or study
investigator. If you want any further information on the study, please comtact the
study investigator named on the attached consent fom.

VOLUNTARY PARTICIPATION

Your decision to participate in this study is entirely voluntary and refusal to

participate will involve no penalty or loss of benefits to which you might otherwise

.- have been entitled.. Should you choose to be omitted from the study, or to withdraw

g . from the study at any stage, there will be no detriment to your medical care or your

career. If you choose to leave the study you should advise the study investigators. The

study doctor has the right to withdraw you from the study if he/she feels it is

appropriate to do so. This will be done if he/she feels that it is not in your best

! interest to contimue either because of side effects of the drugs, or other injuries or
ilinesses you may experience during the depioyment.

' Should you not wish to participate in the study, you will require:
a) the pormal prevention course for malaria of doxycycline daily during the
deployment,
b) amalaria eradication course on returning to Australia including:
i) two weeks of dexycycline dafly and
ii) two weeks of primaquine three times a day, and
c) all the required blood samples taken for deployment and post deployment
screening.
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Volunteer 1D;

INFORMED WRITTEN CONSENT

I have carefully read the information provided to me in this information sheet and
understand all the points addressed. All questions raised by me have been answered
to my satisfaction. I have been given a copy of this Information Sheet and Consent
Form. I understand that 1 am free to withdraw from the study at amy time without
incurring any disadvantage to me in the future.

I congent to my participation in the study

VOLUNTEER’S SIGNATURE

Printed Name:
Date:

INVESTIGATOR’S SIGNATURE

Printed Name:
Date:
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o DEFENCE PERSONNEL EXECUTIVE e Uy
— DEFENCE HEALTH SERVICE BRANCH . q . [-
i CP2.7-66 Department of Defence CANBERRA ACT 2600
PE 2000/15605/1
‘ ADMEC 216/00

DHSB¢ %22 2000

Lieutenant Colonel P.E, Nasveld
Senior Medical Officer 7th Brigade
¢/- Australian Army Malaria Institute
Weary Dunlop Dnive

Gallipoli Barracks

ENOGGERA QLD 4052

Dear Lieutenant Colonel Nasveld,

- AUSTRALIAN DEFENCE MEDICAL ETHICS COMMITTEE (ADMEC)

' . PROTOCOL 216/00: A RANDOMIZED, DOUBLE-BLIND, COMPARATIVE STUDY
TO EVALUATE THE SAFETY, TOLERABILITY AND EFFECTIVENESS OF
TAFENOQUINE AND MEFLOQUINE FOR THE PROPHYLAXIS OF MALARIA IN
NON-IMMUNE AUSTRALIAN SOLDIERS DEPLOYED TO EAST TIMOR

1. ADMEC has considered your protocol and approves in principle. However, some
amendmenis to the information sheet and consent form are required before formal ethical
clearance is given.

2. In panicular, the Committee requires that the following action be taken:

a. The consent form requires to contain the statement that “'l understand that I can
choose not to participate in or to withdraw from the study without detriment to my
career or ongoing medical care”, and

b. The comect contact details for ADMEC must be included in the information
sheet/consent form.

3.  The correct contact details for ADMEC are:

| Execulive Secretary

Australian Defence Medical Ethics Committee
CP2-7-66

Department of Defence

CANBERRA ACT 2600

4. Please note that this protocol will be considered to be “pending™ unti! the required
amendments are received and sighted by the Executive Secretary. If all requirements have
been met, your project will be formally approved and a Researcher’s Agreement forwarded

for your signature.
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A randomized, double-blind, comparative study to evaluate the safety, tolerability and
effectiveness of tafenoguine snd mefloquine for the prophylaxis of malaria in non-
immune Australian soldiers deployed to East Timor

Protocol Number SB 252263433
ADMEC No. 216/00
INVESTIGATORS
Principel Investigators

Lt Colonel Peter Nasveld MBBS BScMed (Hons}, Research Officer Clinical

Studies AMI
Co-Investigators

Lt Colonel Mike Edstein PhD, Deputy Director AMI

Lt Colonel Peter Leggat MBBS BMedS¢ DTM&H DIH MMedEd MPH,
Associate Professor, School of Public Health and Tropical Medicine, JCU

Mejor Scott Kitchener MBBS MPH, Research Officer Clinical Studies AMI
Medical Monitor (Australian Army, East Timor)

Capt Kym Ward MBBS, Regimental Medical Officer, 1 RAR
Stady Co-ordinator (Australian Army):

Professor Karl Rieckmann MD, Director AM1

SPONSORS

SmithKline Beecham Pharmaceuaticals, UK
s47F

US Army Medical Research and Materiel Command (USAMRMC)

FINAL PROTOCOL: e May 2000
AMENDMENT 1: 22nd June 2000
AMENDMENT 2: 2nd August 2000
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Summary of Protocol SB 252263/033

E A randomized, double-blind comparative study to evaluate the

safety, tolerability and effectiveness of afenoquine and
mefloquine for the prophylaxis of malaria in non-immune
Australian soldicrs deployed to East Timor

SPONSOR SmithKline Beecham Pharmeccuticals, US Army Medical
Materiel Development Activity (USAMMDA)

PLANNED STUDY | October 2000

START
INDICATION Replacement of existing prophylaxis protoco)

PRINCIPAL LTCOL Peter Nasveld,

INVESTIGATOR i

OBJECTIVES The objectives of the study are o evalusie the effectiveness,

safety and tolerability of iafenoquine and mefloquine for
chemoprophylaxis against malaria infections.

STUDY DESIGN Randomised, double-blind, comparative trial,
SAMPLE SIZE Approx 600 - 700 volunteers
SELECTION Volunteers recruited from exposed groups of soldiers serving in
CRITERIA East Timor, who are non pregnant and not G6PD deficient
FORMULATIONS | Tafenoquine 200mg basc
Mefloquine 250mg base
ROUTE OF Oral
ADMINISTRATION
CLINICAL
PARAMETERS:
EFFECTIVENESS | Protection from malaria infections
SAFETY Adverse events
' Changes of laboratory values
G6PD deficiency status
Pregnancy testing

Assessment of mglobinaemia d lipidosis
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Chacome measures - positive malaria slide during the
chemoprophylaxis phase and the 6 months following departure
from East Timor

Assessment of Parasitaemia

Plasma Drug Levels

Haematology

Biochemistry

G6PD Deficiency Screening

Pregnancy testing

Assessment of methaemoglohinacmia and phospholipidosis

DATA Safety analysis — For frequently occurring AEs, the proportion
EVALUATION AND | of subjects reporting the AE will be compared between
STATISTICAL treatments using Fisher’s exact test, and two-sided 95%
ANALYSIS confidence imervals will be used to estimate the difference m
proportions between the treatment groups.

Effectiveness analysis — A two-sided 95% stratified confidence
interval will be calculated for the difference m proportion of
prophylactic failures (tafenoquine — mefloquine). A conclusion
of non-inferiority of tafenoquine will be drewn if the upper limit
of this confidence interval is no more than 10%.
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Study Flow Chart
[ Prophylactic Phase Relapse Follow-up
Phase
i
Physical exam ' 7 | Fhysical exam 7
Medical history '
£CG t 7 v
| Blood smeary 7 7 7 7 7
Haematology / ra 4 4 4 4 Biochemistry g
Biochemistry _ ]
Flasma dreg s 4 7 g 4
concentration #
| Pregnancy test 4 7 4 7 v Pregnancy tes 4
Baseline signs and v 4
symptoms
Concomitant 4 d I v 4 ¥ 4 Concomitant
medicstion medication
Adverse events s J s K4 4 Adverse events 7
ssessmenty
Methaemoglobln t | ¢ s
Medication issped ¢ * *
* Medication actually issued weekly. ** Twice daily primaquine for eradication for two weeks following end of prophylactic phase. (Tafenoguine group

receive placebo)
1 Phospholipidosis, methaemoglobin and ECG mesasurements 1o be performed on & sample of 100 subjects only.

1 The final visit of the prophrylsctic phase will be at 26 weeks for the majority of subjects. Howsver, due to varied duties, some subjects may be deploycd for a
shorter or longer period. Therefore, the ‘window” for the final prophylaxis visit ia 26 +- 4 weeks.

# Samples for plasma drug codcentration will be taken at varying times relative to dosing (day 1, 3, 5 and 7 after weekly dose of stady medication). If a subject

develops parasitacmia during the prophylactic phase, one additional sample will be collected ot the time of developing parasitecrnia and 1 second 12 weeks later.
For any subject who develops parasitasmia during the relapse foliow-up phase (up to week 12 only) a single sample will be collected at the time of diagnosis.
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% Additional smears wil! be taken for any subject presenting with sytnptoms of nralasia, and before doxycycline is commenced for any subject di ! with
Rickettaia.
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1. Summary

This st‘u_dy is a randomized, double-blind, comparative trial of the effectiveness, safety and
tolerability of weekly tafenoquine and mefloquine for chemoprophylaxis of Plasmodium
falciparum and P. vivax malaria in East Timor.

The objectives of the trial are to obtain safety and tolerability data over a six month period, to
determinc the weekly chemoprophylactic effectiveness of tafenoquine and mefloquine, and to
asseas the cffcctiveness of tafenoquine and primaquine in preventing post-deployment malaria.
Additional objectives are to explore the population pharmacokinetics of tafenoquine and to
monitor for phospholipidosis in the two treatment groups.

The study population will be an Australian Defence Force (ADF) infantry battalion on peace-
monitoring duties in East Timor, - The soldiers will be given (in e double-blind fashion) cither a
loading dose of daily 200mg tafenoquine over 3 days (total 600mg) followed by weekly 200mg
tafenoquine for 6 months or 2 loading dose of 250mg mefloquine over 3 days (total 750mg)
followed by weekly 250mg mefloguine for 6 months. Drug administration will be observed and
subjects will be monitored for malaria parasitacmia by regular blood smears or immediately
when malaria symptoms are suspected. Haematology, blood chemistry and adverse event
questioning will be performed at each study visit (weeks 4, 8, 16 and 26). Assessments for
phospholipidosis and methaemoglobinacmia will be performed on a sample of the study
population prior to starting study medication and at the end of the 6 month prophylactic phase.
At the end of the prophylactic phase, those soldiers on mefloquine will be given primaquine for
the eradication of vivax malaria. In order to maintain the blind, soldiers who received
tafenoquine during the prophylactic .phase will be given dummy medication to match the
primaquine. Both groups will be followed-up for 6 months after returning from Eest Tima:
(relapse follow-up phase).

During the relapse follow-up phase, subjects will attend visits at 6 and 12 weeks when they will
be questioned on adverse events (including malaria relapse), In eddition, at the 12 week visit,
subjects will undergo a physical examination and blood chemistry. Subjects will be contagted
further by phone at 18 and 24 weeks and questioned on malaria relapse in addition to review of
the Central Malaria Register. !

Z. Introduction/Background

a. The Malaria Problem: ,

Malaria is a leading cause of morbidity and mortality in many developing countries with an
estimated 100 to 300 million infections worldwide and 1.0-1.5 million deaths.! P. falciparum
maleria is considered the most important melaria parasite because it causes high morbidity and
mortality particularly in Africa, Southeast Asia, and the tropical zones of the Americas,” Malaria
has been, and continues to be a disease of military concern throughout the history of the Armed
Forces through to the present.™ '

The sporozoite form of the P. falciparion perasite is transmitted through the saliva of Anopheles
mosquitoes as they feed on buman blood during bites. Within minutes after inoculation, the
sporozoites travel through the blood and invade the liver where they undergo asexunal division

N 9
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and mature."" The pre-patent period (the time between the mosquito bite and the first appearance
of plasmodie in the peripheral blood) for the 2. Jalcipanm parasite in man normally ranges
b:ctween 9-12 days. The shortest reported pre-patent period in man is § days while the iongest
(in individuals not taking an antimalarial drug) is 25 days." From the liver, merozoites are
released into the blood and invade the erythrocytes, where they develop into schizonts. In the
case of P. falciparum malaria, there are no residual parasites in the liver after the initial cycle of
entry, division, maturation and release. Drugs active on the exoerythrocytic siage (i.e., the
hepatic stage) of the parasite’s life cycle are known as causal prophylactic drugs. They
effectively distupt the lifecycle of the parasites, preventing paragiteemia, systemic illness and
further transmission. Drugs active on the erythrocytic schizonts are called blood schizontocides.
These drugs are used to treat clinically apparent malarin infections, or as & suppressive
pmphy'rllju:;g drug, which prevents clinical symptoms by destroying schizonts before they can
cause i .

There are currently no effective vaccines to prevent malaria infections. For non-immune
individuals, drugs have been used over the years to prevent malaria. Although drugs such as
chloroquine, pyrimethamine-sulfadoxine, mefloquine, and doxycycline have been used
successfully in the past to prevent malaria infections, the advent of chloroquine-resistant strains
of P. falciparwm and P. vivax malaria parasites has necessitated the development of new drugs
which can be used prophylacticaily to prevent malaria in those exposed (0 the parasite.

b, Current Drugs for Malaria Propbylaxis

At present, the principal drugs available for malaria prophylaxis are mefloquine and doxycyclinc.
Mefloquine can be given weekly and is the usual recommendation given for travelers to Sub-
Saharan Africa because of its high efficacy and weekly dosage regimen which is thought to
enhance compliance.” Mefloquine resistance is widespread in SE Asia and has been reported in
Aftica as well.""™" Mefloquine is used as suppressive prophylaxis against the erythrocytic
stages of P. jalciparum as well as P. vivax malaria. Doxycycline 100mg daily has been shown
to be effective in western Kenya but it cannot be given to children and pregnant women and it
ofien has distressing gastrointestinal adverse effects. Proguanil combinations such as
atyvaquone/proguanil (Malarone®, Glaxe Wellcome) have been shown effective against intense
falciparurn malaria exposure in western Kenya and so has azithromycin (Zithromax®, Pfizer).™
Both require daily medication ar thus have less than ideal compliance characteristics.

c. Teat Article: tafemoquine (WR 238605)

Tafenoquine is an 8-aminoquinoline with an additional methoxy group at the 2 position, a methyl
group at the 4 position, and a 3-trifluoromethylphenoxy substitution at the 5 position of the
quinoline ring. It is “an excellent candidate for clinical cvaluation as: (1) a causal prophylactic;
and/or (2) a blood schizonticidal drug against human malaria parasites, including pely-resistant
P. falciparum and chloroquine-resistant P. vivax*™ It is administered as a succinate salt and not
as a free base.

The structure of tafenoquine (as the free base) and the related 8-aminoquinoline primaquine are
shown:
T 10
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i Pre-Clinical Phaymacology, Toxicology and Pharmacokinetics

The prc-clin.ic-nl- efficacy, toxicology and pharmacokinelics are summarised in the
lovestigator Brochure.

it Previous Human Experience
Clinical Pharmacology Studies:

To date, tafenoquine has been administered to a total of 238 bealthy volunteers in Phase )
clinical pharmacology studies. The first shudy in man was a rising, single oral-dose
safety nnd tolerance study in 48 male volunteers receiving doses from 4 to 600 mg base
fasting.™ The subjects tolerated all doses well. Sporadic complaints of mild headache
and gastrointestinal symptoms were noted. There were sporadic, borderline elevations of
transaminases, although they occurred in placebo comtrols with the same frequency and
degree. Prehminary kinetic analysis of plasma samples from this study indicated that
peak plasma levels occur at about 12 hours and increase linearly with dose. The half-life

© was at least 14 days, and appeared to be independent of dose. Whole biood

concentrations were 1.75 fold greater than plasma concentrations, indicating that
tafenoquine accurnulates inside the red cell

The second study investigated the pharmacokinetics, phnmmoodynamncs safety and
tolerance of a singlc oral dosc of tafenoquine succinate in 18 male volunteers.™ Three
groups of six fasting volunteers received 100, 200 and 400 mg. Tafenoquine was well
tolerated. Sporadic mild complaints of headache and abdominal distress {gas, loose
stools) were reported. One individual had mild elevation of serum transaminase enzymes
after drug administration. However, upon review of his past records, it was noted that he

[ W ATTN. VY V. i1
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had (:‘.lumﬁc borderline liver function test aboormalities. His values retnned 1o his
ba.sc!mc‘ during the follow-up period. A one-compartment mode! with a mean
elimination half-life of 14.8 +/- 2.0 days best described the plasma aad blood tafenoquine
levels from this study.

'Il‘he third study was a placebo-controlled, randomized pilot stua - 10 evaluate whether a
single 600 mg oral dose of tafenoquine, when administered 1 day before sporozoite
inoculation, could prevent parasitemia in non-immune male and female volunteers.™ In
this study, four volunteers received drug and two received placebo while fasting. Tbe
subjects who received placebo developed parasitemia and clinical maleria ten days after
inoculstion. Of the four on drug, three were completely protected by (be single dose,
whereas the fourth subject developed malaria on day 30. The peak blood concentration of
tafenoquine in this individual was 244 ng/ml; in contrast, the three who were completely
protected had peak levels of 417-489 ng/ml. Two drug-trealed individuals had loose
stools within hours after receiving drug, and one of these two was the individual who
developed malaria. This gastrointestingl side effect may have resulted in the reduced
drug concentrations,

The fourth study was a randomized, double-blind, placebo-controlled, multiple-doge
safety and tolerance.™ Thirty-six male and female subjects were enrolled, divided into
three groups of 12. The three groups recetved weekly oral doses of 200, 400 and 600
mg/week for 10 weeks, respectively, while fasting. In each group of 12, eight subjects
were randomly assigned to receive drug and four to receive placebo, A study report has
not yet been received. However, correspondence with the study investigator has revealed
that side-effects possibly due to stady drug have all been mild and include:
gastroiniestinal disturbances (nausea, vomiting, diarrhen), headache, light-headedness
and dysgeusia. Methaemoglobin levels of up to 5% have been seen, and there were no
abnorma) trends in the remaining clinical labs or pulmonary function tests. While all
three regimens were safe, the high dos¢ was not thought to be well tolerated on an cmpty
stomach due to the frequency of the gastrointestinal effects.

The fifth study was a randomized, double-blind, placebo-controlled multiple-dose
prophylaxis study egainst P. falciparum™  Five non-immupe volunteers were
randomized to receive a loading dose of 600 mg on days -3 and -2 before sporozoite
inoculation of the NF54 strain of P. falciparum using s standerd mosquito inoculation
model (day 0), followed by an additional 300 mg dose on days 5, 12, 19 and 26
(suppressive arm). Five additional volunteers were randomized to receive the same
loading dose regimen (days -3, -2 and 5) with placebos on days 12, 19 and 26 (causal
arm). Two volunteers received placebos at all dosing times. All doses were administered
with breakfast. When it became apparent that the proposed regimen was not completely
causally prophylactic in this setting, those volunteers in the causal arm werc changed to
the suppressive regimen, and also received the 300 mg maintcnance doscs for the last
three weeks. All but one of the volunteers had positive parasite cultures. Six out of the
ten drug treated individuels developed asymptomatic parasitemia. Five of these six were
treated with chloroquine. The sixth was not trested and the parasitemia cleared. In vitro
blood schizonticidal seositivity studies suggested that the NF54 parasite is several times
less susceptible to tafenoquine than most others isolates - even new multi-drug isolates

T 12

Page 130




————Yse-efthe Quineline-anti-malarial-drugs-Mefloquine-and Faferoquine in the-Australian-Befenee Feree———

Submission 1 - Supplementary Submission 1

i

Tafenoguine 252263/033 Final Protocol plus amendments ] amd 2
2 August 2000

from South-East Asia. This would suggest that if tafenoquine bas causal prophylaxis
activ.ity, the qosing regimen used may pot protect against all strains. The fact thai these
non-immune individuals, infected with parasites that are relatively resistant to study drug,
had low parasite counts (<25 / ul) and no symptoms suggests that the weekly 300 mg
dosc may be close 1o being a completely suppressive regimen, and deses close to this
should be smdicd' further. The volunteers complained of mild, transient cpisodes of
abdominal cramping, diarthea and headache, lasting for a few hours afier drug
adminjstration. Methemoglobin levels of up to 8% were seen. Preliminary concentration
data suggest that co-adminijstering tafenoquine with food may increasc bivavailability
50% compared to the fasting state.

Phase II Studies:

_ . In 1997, 235 subjects in Lake Victoria region of Kenya were treated in a study
~' investigating a number of tafenoquine regimens for prophylaxis agaimst malaria infection
in this highly endemic region for P. falciparum. In this study, &s in all other Phase ] and
Il studies, subjects deficient in Glucosc 6 Phosphate Dehydrogenase (G6PD) were
excluded due to the known 8-aminoquinoline class-effect of inducing hemolysis in G6PD
deficient individuals. In this placebo-controlled, double-blind, randemised study, the
tafenoquine regimens were 200 mg for three days followed by 200 mg weekly for up to
13 weeks, 400 mg for three days followed by 400 mg weekly or 400 mg for threc days
followed by placebo weckly. Tafenoquine (either 200 or 400 mg base) given weekly
was highly efficacious (around 90% protective efficacy) in preventing malaria infection
in adult semi-immune subjects on a background of a 92% malaria attack rate in the
placebo group. The three day only regimen gave 91% protective efficacy after seven
weeks of exposure to malaria infection. The one serious drug-related adverse cvent was
hemolysis in a woman whose G6PD test was incorrectly recorded. Despite the long half-
life of tafenoquine (>2 weeks), following a two unit blood transfusion 1o restore her
erythrocyte volume the volunteer did not expenence any further drug-induced hemolysis
on follow up of several months. One other asymptomatic hemolytic event was detected,
also in 8 women who was entered in error to the study despitc being G6PD deficient.
@ Otherwise tafenoquine was found o be safe and well-tolerated. Gastrointestinal
) disturbances were found to be higher in the tafenoquinc groups than placebo and
appeared lo be higher on the 400mg than the 200mg weekly regime. Another known
class-effect of 8-aminoquinolines, that of elevated methemoglobin levels, was scen to a
limited degree on treatment with tafenoquine, with levels rising to mean peaks of 2.5%
on 200 mg weekly and 4.5% on 400 mg weckly; there were no obvious side-cffects
evident that could be associated with these elevations.

In 1998, 205 members of the Rayal Thai Army stationed on the Cambodian border
participated in a double-blind, randomized, placebo-controlled trial of tafenoquine
prophylaxis. Approximately half of the subjects received a 400 mg Joading dose for 3
days followed by 400 mg monthly for 5§ months; the remainder receiving placebo.
Twenty-seven cases of malaria (18 P. vivax, 8 P. falciparum, and I mixed) occurred in
the placebo group versus just on¢ casc of P. vivax malaria in the tafenoquine group. The
overall protective efficacy was >95%, Nausea, loose-stools and dizziness occurred at a
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higher incidence on tafenoquine (around the 4-6% level) compared to placebo (around
the 1-2% level).

In 1998/99, 513 semi-immune adult subjects were randomized and treated in a |2-week
dose-ranging, randomized, double-blind, placebo-controlled trial in northem Ghana,
Following madical curc with quinine, doxycycline, and primaquine, subjects were

| mndmmzed to tafenoquine 25 mg, 50 mg, 100 mg and 200 mg or placebo, administered

daily for three days followed by once-weekly. Sixty five percent of the subjects in the
placebo group were infected with P. falciparum over the course of the study, whilst
protective efficacy was around 85% in the three highest dosc tafenoguine groups. Some
evidence of transiently increased serum trensaminase cnzymes were noted, but these were
considered Lo be specific to this study and not clinically significant. The drug was well-
tolerated, with no notable on-treatinent trends.

A double-blind, randomized, placebocontrolled dose-ranging study was carried out in
Gabon in 1999 assessing the prophylactic cfficacy of a three day course of tafenoguine.
A 1total of 415 immune subjects between 12 and 20 ycars of age were treated with
halofartrine (250 mg/day for 3 days) to clear any pre-existing parasitemia followed by a
loading dose of 25 mg, 50 mg, 100 mg, or 200 mg base of tafenoquine daily for 3 days,
or placebo; they were then followed for 70 days. A placebo attack rate of 29% was seen
over the duration of the study. At 70 days, the three day 200 mg tafenoquine dosing
regimen gave a protective efficacy of 100%, with a dose-dependent decrease in efficacy
below this dose level. Abdominal pain was the only adverse event which was reparted at
a higher incidence by subjects following treatment with tafenoquine {(up to 12%)
compared to the placebo group (5%).

In 1998/99, 376 members of an Australian Army peace-keeping force deployed 1o the
island of Bougainville received tafenoquine, 400 mg daily (as a single dose or a split dose
of 200 mg x 2) for 3 days, while another 210 soldiers reccived primaquine 22.5 mg daily
for 14 days at the end of their tour. Of the 4 regimens containing tafenoquine in this
study, 2 also included doxycycline and/or chloroquine. Both primaquine regimens also
included doxycycline and/or chloroquine. This was a randomized open-label design with
the aim of evaluvating tafenoquine in the role of a post-exposure prophylactic agent to
eradicate and prevent vivax malaria. There were 7 P. vivax eradication failures (ic.
relapses) in each of the tafenoquine and primaquine groups, occurring between 6 and 20
weeks afier leaving Bougainville. Gastrointestinal disturbances {(abdominal pain, nausea,
dairthea and, in a limited number of individuals, vomiting) were reported at a higher
incidence on tafenoquine in this open-label study compared to primaquine. Splitting the
tafenoquine dose to 200 mg twice daily appeared to reduce the incidence of
gastrointestinal disturbance.  Following these experiences, further evaluation of
tafenoguinc as a post-cxposure prophylactic have been gained in troops returning from
deployments in East Timor. Firstly a cohort of 392 troops were treated (in a 2:1 ratio of
tafenoquine:primaquine) with a three day course of tafenoquine 200 mg twice a day.
This was followed by a further 569 troops, 402 of which received a three day course of
200 mg tafenoquine once a day and 167 of which received a standard primaguine
eradication course. These troops are currently still being followed for efficacy and safety

| endpoints.
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Two additional studics in Theiland evaluated the safety and cfficacy of tafenoquine in the
prevention of relapse of vivax malaria following an acute infection™®. The first study
compared a number of dosing regimens of tafenoquine (300mg daily for seven days;
500mg daily for three days followed by a repeat regime one week later; a single dose of
500 mg), following chloroquine hlood schizontocidal treatment, to chlotoquine alope.
Forty four patients jn total were involved in the study and were followed for up 1o 6
months after treatment to evaluate the rate of vivax relapse. In the second study further
tafenoquine dosing regimens (300mg daily for seven days; 600mg daily for three days; a
single dose of 600 mg), following chloroquine biood schizontocidal treatment, were
compared to chloroquine alone or chlotoquine followed by a standard eredication course
of primaquine, Eiginty patients were included in this second study. Across the studies, in
patients completing >2 months of follow-up, the incidence of cure (je. lack of relapse)
was between 86% and 100% on the tafenoquine regimes, compared to 20-43% on
chloroquine alane and 75% on primaquine. In thesc studies there was evidence of some
gastrointestinal disturbance associated with the administration of tafenoquine.

Overall this data suggests that tafenoquine is safe, well-tolerated and effective whether
used in chemoprophylaxis of malaria, in eradication following an acute P.vivar infection
or as a post<xposure prophylactic against P.vivax relapsc. Based on safety and
tolerability data, efficacy data from dose-ranging chemoprophylaxis studies and
pharmacokinetic data gathered during Phase I and [, a dose of 200 mg daily for three
days followed by 200 mg weekly has beecn selected as the dose to take into Phase I1I
studies to cvaluale tafenoquine as a chemoprophylactic agent. This is regarded as the
highest, well-tolcrated dose and is several increments above the shoulder observed in the
chemoprophylactic efficacy dose-response curve.

Please refer to the Investigator Brochure for a more complete review of the clinical data
on tafenoquine.

d. Test Article: mefloquine

'-‘v. Mefloquine in recent years has replaced chloroquine as a single agent prophylactic against

chloroquine-resistant P. falciparum, Mefloquine, which has a long half-life, was used originally
as an every other week dose. Since there were prophylactic failures of P. falcipartm with this
dosing regimen, once weekly dosing is now recommended, ™™

Although mefloquine is generally well-tolerated at prophylactic doses, it also is not without side
effects. Neuropsychiatric ' side effects (such as dysphoria, dizziness, and rarely seizures,
psychosis) have been reported, hut the incidence is not significantly different with respeet to
chloroquine when tested in a blinded manner.™™ Westem travclers tend to have many complaints
that often focus on their antimalarial prophylaxis. A recent survey of British tourists found that
40% complained of same problem that they related to malaria prophylaxis.™ The complaints
were not different between mefloguine or proguanil combined with chloroquine except for
neuropsychiatric adverse cvents which were significantly more common in mefloquine users.
Still, less than 1% of travelers taking mefloquine complained of disabling neuropsychiatric
adverse events.
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Although mefloquine resistance has been documented in P. Jalciparum on the Thai-Cambodian
and Thaj-Burmese borders, mefloquine continues to be effective elsewhere, including Victnam*®
The ICso of mefloquine against a chloroquine-resistant, mefloquine-sensitive clone of .
Jalciparum (W2} is about 0.6 ng/ml; against a chloroquine-sensitive, mefloquine-resistant clone
(D6), the ICso is approximately 4 ng/ml.  The metabolism of refloquine is incompletely
understocod. However, it appears that one of its metabolites is 2,8-bis (triflouromethyl) -4-
quinoline carboxylic acid is active; its antimalarial role, if any, has not been weil-established.

Met!oquine HCl is used for both treatment and prophylaxis. The treatment regimen as labeled
(Lanam®) consists of a single dose of 10-25 mg/kg (base) as a single or split dosage. For
prophylaxis, mefloquine is given as a single dose of 250 mg weekly.

The pharmacokinetics of mefloquine has been reviewed. ™" Mefloquine is rapidly absorbed, with
a bioavailability of around 85%. The volume of distribution is less than that of chloroquine and
ranges between 9 and 50 kg, Following a single 250 mg dose of mefloquine HC] given to
healthy males, the mean time to peak was 13.5 hours ™ The mcan half-life was 292 hours
(range 155-503); it is modeled best using a one- or two-compartment model. ™"

The serum concentrations pecessary for mefloquine to be effective have not been well-
established, In a study in which Peace Corps volunteers’ mefloquine serurn concentrations were
determined after their most recent mefloquing dose and comelated with P. falciparum
breakthroughs, the failures occurred in the second week afier their last dose. However, although
scrum mefloquine concentrations decreased gradually over the two week time period, the
cotrelation of serum cancentrations between failures and non-failures was poor.™ Serum
concentrations of mefloquine in those volunteers who failed prophylaxis ranged from 62-398
ng/ml (mean 262 ng/ml). However, there were other individuals who had similar copcentrations
in the first week.

In another study, an atiempt was made 1o comelate mefloquine treatment failures with serum
mefloquine concentrations and resistance patterns of P. falciparum in vitro. ™! The authors were
unable to find a positive cormelation. In yet another study, blood concentrations were npot
associsted with treatmemt outcome.™™ The reasons for the lack of phanmacodynamic-

pharmacokinetic correlation are unknown.

3. Rationale and Justification for Investigation

The current accepted regimen for the management of malaria for the ADF is the combination of
daily chemosuppression (doxycycline 100mg base) during exposure, followed by an eradication
course Tor two weeks (doxycycline 100mg daily and primaquine 7.5mg base three times a day).
This addresscs the blood stages during exposure and eradication, and the liver stages of the
parasite life cycle in eradication. The rcgimen suffers compliance problems ansing from
frequency of medication and side effects. It fails to manage the early hepatic stages of the
parasite (P. vivax) addressing this aspect of the life cycle only during eradication when
hypnozoites (an hepatic phase of the malaria life cycle) arc morc mature. Recent experience in
Bougainville and other areas of PNG suggests that the ineffectivencss of the primaquine course
remains a major health problem afier the return of ADF personnel from malarious areas of the

Southwest Pacific region.

igeleninvavess ' 16
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Tafenoquine is a new 8-aminoquinoline drug developed by Walter Reed Army Institute of
Research (WRAIR). It is more active and generally less toxic than primaquine. Preliminary data
from studies in Kenya suggest thai tafenoquine may be more foxic in inducing haemolysis in
GOPD deficient individuals than primaguine. The compound has been well tolerated at doses of
1200mg base over three consecutive days during trials recently in Bougainville. Studies with the
Royal Thai Anny (RTA), along with the ADF Bougainville trial, have produced data on the
plasma levels of tafenoquine following monthly prophylaxis and radical cure, respectively. In
cach trial the volurteers received a loading dose of 1200mg tafenoquine over 3 days (400mg
base for 3 consecutive days). The Thai soldiers achieved peak tafenoquine values of about 730
ng/ml at 12 hours post last dose compared with 560 ng/ml in Australian soldiers. The difference
between peak levels may be due to a combination of ethnic differences and body weight, with
Australian soldiers weighing 25% more than Thai soldiers.

In the RTA trial the medn trough plasma level of tafenoquine after monthly dosing (400mg) was

, about §0-100 ng/ml. Of the 104 soldiers who were on tafenoquine only one soldier came down

with vivax malaria. This seldier, who appears to rapidly clear tafenoquine, had & plasma level of
40 ng/ml when diagnosed with malaria. The elimination half-life of tafenoquine in Thais was
cstimated at 16 days, which is comparable to 14 days in Caucasian studies,

Recently, tafenoquine (400mg daily over 3 days) has been evaluated for eradication of vivax
malaria in ADF personnel retuming to Australia following 2-4 months deployment on peace-
monitoring duties in Bougainville, PNG. The trial commenced in January 1999 and, so far after
one year, fourteen Australian soldiers have come down with vivax malaria after retuming to
Australia. Of these seven received primaquine and seven recerved tafenoquine. All presented
with malaria more than six weeks after returning to Australia.

As discussed above, the present regimens for malaria prophylaxis fail to address the early liver
stages of the parasite. From the experiences discussed, it is believed that the mature P. vivax
hypnozoites become refractory to either primaquine or tafenoquine™™", Consequently, the
administration of tafenoquine as a chemosuppression agent in the course of exposure to malaria,
addresses the early hepatic stages of the parasite and this stage is likely to be more sensitive than
the mature forms. With both tissue and blood stage activities, tafenoquine should be an

effective prophylactic agent.

Drug concentration and effectiveness are affected by genetic factors, specific immune status and
varying susceptibility of malaria parasites. Primaquine (30 mg daily) has been reported to be
highly effective (>90%) in preventing falciparum and vivex melaria™™™. At this dose, peak
primagquine cancentretions of 100 ng/ml could be expected™. The determination of an arbitrary
minimum acceptable plasma level of tafenoquine is based on previous primaquine dsta, the
greater antimalarial activity of tafenoquine and experience of blood stage malaria parasitcs
bresking through around 40-50 ng/ml. Thus, a plasma tafenoquine concentration of 100 ng/ml is
considered an erbitrary minimum value providing a 2-fold margin of protection. Bascd on the
tafenoquine plasma data from the RTA and ADF trials and a half-life value of about 14 days for
tafenoquine, 200mg tafenoquine weekly is expected to produce minimum weekly plasma
tafenoquine Jevels of 150-250 ng/ml, which should be adequate to protect ADF persommel from
malaria infections.
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In this study‘wc propose to compare the chemosuppressive effectiveness of weekly tafenoquine
and mefloquine and to obtain side effect data on both drugs over a six month period (plus three
months of the rcl.apse follow-up phase). Mefloquine is one of the most widely used drugs for the
chanop-ophy]a_xm of malaria and is recommended by the World Health Organization and the
Centers for Disease Control (USA) for protection against chlaroquine-resistant falciparum
malaria.

Tafenoquine may be found to be more effective than mefloquine in preventing malaria infections
as:

the hepatic stages of P. vivax are sensitive 1o tafenoquine, though not mefloguine alone;

* the blood stages of P. vivax and P. falciparum are sensitive to tafenoquine, as for mefloquine;

o the sexual stages (gametocytes) of both species are sensitive to tafenoquine, whereas
mefloquine has no gametocytocidal activity;

o Compliance with a weekly dose of tafenoquine should be comparable with weekly
mefloquine

» tafenoquine weekly may have fewer or different adverse effects than weckly mefloguine

Finally, there is an acite military and civilian need for new antimalarial drugs for the
chemoprophylaxis of malaria.

4, Objectives
2, Primary Objective

» To compare the safety and tolerability of tafenoquine and mefloquine over a 6 month
treatment period

b. Secondary Objectives

¢ To assess the effectiveness of tafenoquine and mefloquine for chemoprophylaxis of P.
Jalciparum and P. vivax

» To assess the effectiveness of tafenoquine and primaquine in preventing post-exposure
malaria

e To characterise the population pharmacokinetics of tafenoquine and evaluate the effects of
various subject characteristics on tafenoquine pharmacokinetics

To momitor for phmpholipidosis', or effects of phospholipidosis, in man

5. Study Design Overview

a Study Design
The study is a double-blind, randomized clinical trial comparing the effectiveness, safety and
tolerability of tafenoquine and mefloquine for chemprophylaxis of materia infections in non-

18
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immune .:\usm'flian Defence Force (ADF) personnel deployed to a malarious area. The
prophylaxis regimens will include a loading dose during pre-deployment treining in Australia of
600mg tafenoquine (200mg daily for three days) or 750mg mefloquine (250mg daily for three
days). All volunteers will subsequently receive either 200mg tafenoquine or 250mg mefloquine
weekl:u:'. The chemoprophylactic trial period (prophylactic phase’) is six months with a follow-
up period of a further six months (‘relapse follow-up phase”).

Subjects will be randomised to treatment in a ratio of 3:1 (afenoquine : mefioquine).

b. Schedule of Assessments
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(% Study Population / Location

The target population is an ADF infantry battalion on peace-monitoring operations on the island
of East Timor. Volunteers will be in a malarious area for a continuous period of approximately
six months during the deployment. All personnel will receive pre-deployment medical screening
including assessment of G6PD deficiency status. Those personnel found to be G6PD deficient
will not be involved in the trial and will (in the normal course of events) commence the standard
ADF prophylexis course of doxyeycline 100mg daily beginning two days prior to deployment, to
be continued for two weeks (along with primaquine) following re-deployment.

a. Number of Subjects
Approximately 650 subjects will be randomised in a 3:1 ratio (lafenoquine : mefloquine). An

assumed drop-out rate of 5% will allow for at least 600 evaluable subjects (450 on tafenoquine,
150 on mefloquine).
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PhosPh‘olipidosis,metht.lemoglobin and ECG assessments will be performed on a sample of
app;roxlmne]y .100 subjects (one Company of the Battalion). The Company to be selected will be
decided according to operational logistics immediately prior to deployment.

b.

1.
2

b

LAl

7.

Inclusion Criteria

Heaithy male or female volunteers between the ages of 18 and 55 years inclusive
Medical Class 1 or 2* (Australian Anmy standard)
Those giving informed consent and able to comply with the procedures of the protocol

Medical Class I: Fit for deployment and employment in trade in any operational
environment.

Medical Class 2: Fit for employment and generally fit for deployment subject to a
pre-deployment check based on geographic restriction or access to health support,

Excinsion Criteria

For females, those pregnant, lactating or unwilling/unable to comply with recognised
contraceptive methods during the prophylaxis stage of the study and for a period of 12 weeks
after cessation of administration of study drugs .

Demonstrated glucose-6-phosphate delrydrogenase deficiency (two separate tests to be
performed at screening unless the result of a previous test is present in the subject's medical
notes, in which case just one test is required. The result must be 'normal’ for both tests).
History of allergy or intolerance to mefloquine, primaquine or any other 8-aminoquinolines.
Clinically significant abnormalities (to include, but not limited to, abnormal hepatic or renal
function) as determined by history, physical examination, or laboratory testing of blood
chemistry and haematology.

History of psychiatric disorders and/or seizures.

Lsboratory guideline values for exclusion are values Hb <12 g/d] for males or

< 10 g/dl for females, platelets < 100,000/mm?, WBC < 3000/ul’, creatinine > 0.16 mmol/],
ALT > 150 U/l, AST > 120 UA, bilirubin > 40 pmol/ and GGT > 150 UA.

Subject has received another investigational drug within 30 days or 5 half lives (whichever is
longer), of study start.

Subject has taken any antimalarial drug within the past 2 weeks.

History of drug or alcohol abusc.

Conduct of the Stndy

Ethics and Regulatory Comsiderations

The study will be conducted according to current Good Clinical Practice guidelines (ICH GCP)
and the Declaration of Helsinki (see Appendix A).

mniueienilase—— 20
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The protocol will be submitted for appraisal and approval by the Australian Defence Medical
Ethics Committee (ADMEC). Regulatory approval (Clinical Trial Notification) will be obtained
from the Therapeutic Goods Administration (TGA) in Australia. Approval will also be obtained
from the US Army Human Subject Rescarch Review Board (HSRRB).

If amendments to the protocol are required, they will be submitied in writing 1o all relevant
bodies as described above. Written approval of amy such amendments must be received by
SB/USAMRMOC prior to the application of the amendment in the study. A revised Information
Sheet and Consent Form will reflect any such changes to the protoco! if necessary.

i Etbics Review Committee (ERC)/Institutional Review Board (IRB)

ERCs/IRBs must be constituted according to the local laws/customs of each participating
country.

This protocol will be submitted to an appropriate Committee or Board (as detailed in a
above) and their written unconditional approval obtained and submitled to the sponsor
before commencement of the study. SB will supply relevant data for the investigator 1o
submit to the hospital/university/independent ERC/IRB for the protocol's review and
approval. Verification of the ERC/IRB's unconditional approval of the protocol and the
written infarmed consent statement will be transmitted io SmithKline Beecham prior to
shipment of drug supplies and CRFs to the site. This approval must refer to the study by
exact protocol title and number, identify the documents reviewed and state the date of
review.

The ERC/IRB must be informed by the investigator of all subsequent protocol
amendments and of serious or unexpected adversec expericnces occurring during the
study which are likely to affect the safety of the subjects or the canduct of the study.
Approval for such changes must be tramsmitted in writing to  SmithKline Beecham and

MRMC via the investigator.
it Informed Conzent

The principles of informed consent in the current edition of the Declaration of Helsinki
(Protocol Appendix A) will be implemented in this study before any protocol-specified
procedures or interventions are carried out.

loformation will be given in both oral end written form whenever possible and deemed
appropriate by the ERC/IRB. Subjects, their relatives, guardians or, if necessary, legal
representatives must be given ample opportunity (o enquire about details of the study.

The consent form genernted by the investigator with the assistance of SB, must be
approved (along with the protocol) by the ERC/IRB and be acceptable to SB. Consent
forms must be in a language fully comprehensible to the prospective subject. Informed
consent shall be documented by the use of a written consent form approved by the

ERC/IRB and signed by the subject.
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The written consent document will embody the elements of informed copsent as
described in the Declaration of Helsinki and will also comply with local regulations.
This form mey be read to the subject but, in any event, the investigator shal} give the
subject adequate opportunity to read it before it is signed.

Consent must be documented by the dated signature of the subject. The signature
confirms the consent is based an information that has been undersiood. Each subject's
sigoed informed consent form must be kept on file by the investigator for possible
inspection by Regulatory Authoritics and/or SBFMRMC professional and Regulatory

Cornpliance persons.

Informed consent will be obtained in the following way: 1 month prior to deployment,
educational scssions focussing on vector bome disease will be conducted for all troops
and units deploying to East Timor with the | RAR Battalion Group. The study will be
introduced at this stage with briefing in Company sized groups (approximately 100).
| Potential subjects will be given a copy of the information sheet at this stage. If still
interested, they will be asked to register an “expression of interest™ and their details will
| be entered on a screening log. Approximately 2 weeks prior to deployment, those who
indicaied interest will be further briefed by the Investigators and “Informed Consent”
obtained in groups no greater than Platoon size (29 soldiers). The Platoon Commander
and Sergeant will be interviewed separately to the remainder of the Platoon to reduce the
likelihood of “undve influence”. Once formal informed consent bas been obtained,
subjects will enter the screening phase of the study. The “Ombudsman” role for this study
will lie with the Senior Health Officer North Queensland who is not involved in the study
but holds responsibility for the delivery and quality of health care in Townsville, from
where the volunteers will be selected. The current occupant of this position is LiCol
Carmel Van Der Rijt, Clinician and Commanding Officer of Lavarack Barracks Medical
Centre (LBMC) which will be providing laboratory and X-ray support to the study.

iii. Randomization and Volunteer Identification

Randomization will be by a predetermincd blocked randomisation procedure, and will be
stratified by Company. Volunteers will be randomized individually into one of the two
groups using blocked randomisation. The master code linking medication number to
treatment group will be kept by SB. Individual code breek envelopes will be provided to
the investigator, and copies will also be held by SB.

iv.  Risks

Al volunieers will be at risk of malaria infection. Estimates from the weslern border of
East Timor, where the soldiers will be deployed, indicate that the entire battalion will be

at high risk of developing malaria, All volunteers are accepting, as part of the study, the
possibility of clinical events either known or unknown associated with the study
medication. The primary clinical events associated with tafenoquine include
gastrointestina) distarbances (vomiting, nausea, diarrhoea) and headaches. Recent studies
by AMI in Bougainville (Papua New Guinea) using tafenoquine for the eradication of
vivax malaria indicatc that the side effects are not significantly different to those of
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primaquine. Further, it has been found that taking the medication with food reduces the
occurence of these events. The most significant adverse event s the possibility of
haemolysis when tafenoquine is given to those individuals with a G6PD deficiency.
Subjects will be excluded if found to be G6PD deficient, and thus the risk of such an
event wili be substantially reduced.

As regards volumteers on mefloquine, the most frequent adverse effects are nausea,
diarrhoea, vomiting, abdominal pain and dizziness. Although rare, neurological
disturbances such as depression and seizures have also been reported with mefloquine.
The adverse cffects associated with mefloguine appear to be no more toxic than other
prophylactic schedules.

Phlebitis is a possible consequence of venepuncture, however, this will be necessary for

post-deployment screcning regardless of wolunteering for the study. Additions] risk

occurs from pre-entry blood testing and research monitoring for haematological and
! . biochemical parameters, and the exclusion of parmsitacmia.

V. Benefits

Malaria is a very serious and dcbilitating discase resulting in disruption of usual
activities. Thus, protection from such an infection is a real benefit. The principal bencfit
in this study is the possibility of improved protection from malana infections (ie. reduced
morbidity and mortality). It is expected that greater convenience from a weekly
prophylaxis agent will generate fewer reported side effects and improved compliance.

b. General Instructions

To enhance bioavailability, and minimise side effects of tafemoquine and mefloquine, all
medication is to be taken with food. Both regimens are expected to produce trough steady-state
plasma values ranging from 150-250 ng/ml for tafenoquine and 400-800 ng/mi for mefloquine in
Australian soldiers. No separate malaria eradication will be given for the tafenoquine group after
leaving the malarious ares. However, for those in the mefloquine group, primaquine 15mg base
; . twice a day will be taken for 14 days following departure from the malarious area.
Volunteers will be monitored at 4, 8, 16 and 26 (+/- 4) weeks during the prophylactic phase of
the trial. They will subsequendy be monitored at 6 and 12 weeks following their retun to
Australia, and further telephone follow-ups will teke place at weeks 18 and 24 of the relapsc
follow-up pbase. Monitoring and dosing are summarised in the study flow chart at the front of

the protocol (see page 4).

Blood smears will be identified by their unique subject number for screening by a blinded
microscopist, recording the number of parasites per 500 white cells counted.

Prophylaxis failure will be defined by the development of a gingle positive blood smear for
malaria parasites (cither with or without symptoms). Any volunteer who does develop malaria
during the study will be treated according to cwment clinical practice (e.g quininc plus
doxycycline for P jalciparum infections or chioroquine for P.vivax infections) but withdrawn
from the study.
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Volunteers will be issved with an identification card indicating their involvement in the study.
The card will contain guidelines to treating Medical Officers on the commencement of treatment,
and will contain a pager number for contacting the duty Clinician of AMI.

The study ID card will also advise the treating Medical Officer of the requirements to provide
AMI with confirmatory bleod slides taken when a volunteer presents with fever, and for three
consecutive days following onset of fever. Should treatment be initiated following confirmation
of malaria by a regional laboratory, instructions for the collection of a plain and an EDTA
sample of venous blood for forwarding to AMI (and thence to SB where necessary) for
Plasmodium speciation (via Polymerase Chain Reaction techniques) and drug level analysis will
also be included. Additionally, serial blood slides o determine clearing of parasitaemia will be
detailed. The duty clinician at AMI will arrange transport of all samples to AMI by courier.

Diagnosis and treatment of Rickentsia during prophylactic phase.

Treatment of Ricketisia includes the use of doxycycline, a drug which is alse effective in the
chemoprophylaxis of malaria. However, if a subject is diagnosed with Ricketisia during the
prophylactic phase of the study, withdrawal from the study is not necessary (unless otherwise
indicated), but an additional blood smear will be performed to assess pamasitacmia. This blood
smear must be performed before doxycycline treatment is commenced. The subject will remain
in the study but data from the point of treatment with doxycycline onweards will be excluded

from the efficacy analysis.
. Study Procedures
i Collection and preparation of blood samples

Whole venous blood will be collected by venepuncture by qualified personnel st
screeningt, on the final day of the loading dose of study medication (Day 2) and at weeks
4, 8, 16 and 26 of the prophylactic phase. A further blood sample will be taken 12 weeks

into the relapse follow-up phasc,

Samples for all study analyses will be collected at each visit inlo one 4 ml EDTA tube
and one 5 ml serum separation (SST) tube. The samples at the end of the 6 moath
prophylactic phase, and after 12 weeks of the relapse follow-up phase, will be taker in
conjunction with other samples required as & component of post-deployment screening.

Thus, for study purposes, 8 maximum of 7 blood samples (cach of 9ml) will be collected
from the majority of subjects during the trial period (total 63ml). However, additional
blood will be coliected from a selected sample of subjects for asscssment of
phopholipidosis and methacmoglobinaemia (see sections (v) and (vi) below). For each of
thesc subjects, an additional 20m] of blood will be required. Additional blood samples
(maximum Sml per sample) wili be taken from any subject who develops malaria during

the prophylactic phese of the study.
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All blood samples wil! be refrigerated in a portable fridge at 4°C. From the 4 mi EDTA

tube, two_blood smears will be prepared followed by haemstological analysis. The
/emaiirng blood in the EDTA tube and 5 ml SST tube will be centrifuged for 10 minutes

at 2500-3000 rpm 1o produce plasma (EDTA tube) and serum (SST tube) samples.
1 qt. Biochemical analysis will be carried out on the scparated serum. Remaining plasma and
serum will be stored (at —20°C whilst in East Timor and at -70°C in Australia) untl
analysed. Drug concentration analysis will be performed on the remaining plasma.

1The sample 1aken at screening will actually be the pre-deployment blood sample taken
a3 a matiter of course by the Autralian Army prior to all military deployments.

Bleeding Schedule (all biood samples).

To allow for the analysis of population pharmacokinetics (PK), blood samples will be
, . collected from all study subjects on pre-determined days after dosing on eacbh of the
: assessment weeks., The pre-determined days will include day 1 (early post-dose,
absorption phase), days 3 and 5 (72 - 120 hours post-dose), and day 7 (pre-dose, rough
plasma level). Therefore, for example, at week 4, one Company will be bled on day 1,
one on day 3, one on day 5 and one on day 7. Thereafter, Companies will be bled in a
cyclical fashion such that, at the end of the study, cach Company will have been bled on
at Icast one occasion on day 1, 3, 5, or 7. However, the sample on Day 2 of the study (1 -
12 hours post-final loading dose) will be collected from all study subjects.

For further details refer to Appendix D.

ik Measurement of Parasliacmia

Thick and thin blood films for malaria diagnosis will be obtained from the venous sample
(see (i) above) st screening to exclude malaria at the point of entry. Additional smears®
will be performed at scheduled visits and on any day & volunteer presents to a medical
facility complaining of fever or experiencing any other clinical signs consistent with
malaria. A]l smears will be read initially by the treating facility and then forwarded to
AMI for confirmation by a microscopist “blinded” fo both study treatment and the
. previous reader's result. Thick and thin blood films will be stained with Giemsa and

evaluated by standard iques. A total of 200 high-power fields will be viewed before
a sample is declareq/negaiive)Parasite counts will be expressed per 500 white cell count. 95
Disagreements hetween the treating facility reading of the slide and AMI will be

adjudicaied by a third microscopist. If two microscopists agree that the blood smear is
positive, then that volunteer will be classified as a failure of prophylaxis.

e

If symptoms of malaria are present at the time of diagnosis of malaria, this will be |
recorded in the CRF.

* Smears will also be performed on any subject who contracts Rickettsia, prior to
commencing treatment with doxycycline.
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Hi. Plasmodium speciation

For positive blood smears (if speciation is not confirmed by light microscopy)
Plasmodium species will be confirmed using Polymerase Chain Reaction (PCR)
techniques. Blood for this test will be oblained from the thick blood smear.

iv. Plasma drug concentration

On day 2 and weeks 4, 8, 16 and 26, blood samples will be collected for the
measurement of plasma drug concentration. From these measurements, SB  will
characterise the population pharmacokinetics of tafenoquine. In addition, AMI will
perform similar measurements on subjects receiving mefloquine only. Steps will be taken
to ensure that the study blind is not broken as & result of these measurements.

Plasma for these measurements will come from the samples collectod into EDTA for
heematology assessments. For full details, refer to Appendix D.

Note: Two additional blood samples will be taken for measurement of plasma drug
concentration from any subject diagnosed with malaria during the prophylaxis phase of
the study. The first will be at the time of developing parasitaemia and the second 12
weeks later at the subject's final safety follow-up visit. For any subject who develops
parasitactnia during the relapse follow-up phase (up to week 12 only) a single sarnple will
be collected at the time of diagnosis.

v. Assessment of Phospholipidosis

All these assessments will be performed on a sample of approximately 100 subjects from
the study population.

Diffusion capacity of the lungs to Carbon Monaxide (D,CO;j:

DLCO is a measurement of carbon monoxide (CO) transfer from inspired gas to
pulmonary capillary blood. This is a compliceted phenomenon involving the
distributional relationship of alveolar ventiletion to atveolar capillary perfusion, the CO
transfer properties at the alveolar capillary interface, haemoglobin concentrations and the
rcaction rates between CO and hasmoglobin. Measuring Dy CO has proved useful in
assessing a varicty of hung abnommalities and the effects of systemic disease and drugs on
the lung. In many disease statcs the magnitude of abnormalities in Dy CO has been shown

to correlate with disease severity.

Measurement will be by a non-invasive "single-breath” technique. This involves a subject
exbaling through plastic tubing to residual volumne, inspiring a breath of gas mixture (CO
and an inert tracer gas), holding the breath then exhaling as a sample of alveolar gas is
analysed by the Dy CO machine.

The procedure and calculation takes approximately 5 minutes and for each subject will be
repeated three times in succession. An average of these measurements will be determined

. 26
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and compared to a predicted Dy CO value (calculated using & standard equation correlated
to weight, height and sex), with the final resuit expressed as a percentage of the predicted
value.

The first measurement will be performed at the start of the swudy before dosing
commences and the second at the end of the 6 month prophylactic phase.

NOTE: To exclude pre-existing abnormalities, a chest X-ray* and FEV, test must be
performed prior to the first and second measurements of D, CO.
*X-ray at study start only required if the subject has not had one in the 4 weeks before

study entry.
Eye examination:

s A slit lamp examination, along with retinal examination and standard tests of visual field
: . and acuity will be performed at the start of the study during screening and at the end of
the 6 month prophylactic phase.

The slit lamp examination involves immobilising the subject’s head by resting his chin on
a metal bar, and permits a magnified and properly illuminated view of the surface of the
eye, eyelids, comea, retina and associated structures.

Peripheral Blood Lymphocytes:

* Two blood samples\(5ml EDTA tubes) ) ill be collected from the selected sample of the
population under study. The first will be collected at the start of the study before dosing

commences and the second at the end of the 6 month prophylactic phase. The tubes
containing the whole blood must be centrifuged (within 10 minutes of collection) at 3,000

rpm for 10 minies.

The plasma must be carcfully removed, using a plastic pipette, and discarded,
t\. leaving the buffy coat intact.

The tubes should then be topped up with 3% glutaraldehyde in 0.1M cacodylate buffer by
pipetting gently down the sides of the tube onto the buffy cost and the packed
erythrocytes and allowed to fix for a minimum of 1 hour at room temperaturc. The
fixative must then be renewed and allowed to fix for up to 24 hours. The samples can be
stored in a refrigerator at this stage if need be for up to 3 months prior to shipping to the
electron microscopy laboratory for asscssment of phospholipidosis.

Dwring the study, a total of 10ml whole blood will be collected from each of the subjects
involved for this assessment.

vi. Concentration of Methaemoglobin
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This procedure will be performed on the same sample of approximately 100 subjects
fram the study population mentioned in v above.

During the course of the study, m-oples: of venous blood will be taken into

EDTA tubes for assessment of methaemoglobinsemia,

The first sample will be taken at the start of the study before dosing commences and the
sccond at the end of the 6 month prophylactic phase.

vii. Hacmatology
Samples for haematology assessments will be taken at screening, day 2 and weeks 4, 8,

16 and 26 of the prophylactic phase. _——
- The-foltowitig hacmatology tests will be performed using an auto-analyser, with manual
* differentiation performed on any abnormal findings: L‘-\ .

i. Haemoglobin,

ii. Haematocrit,

ii. Mean Corpuscular Haemoglobin Concentration,
iii.  Platelets,

iv. Total White Cell Connt,

v, Granulocytes,

vi. Lymphocyte and Monocyte Count.

 aamiininal

viii. Biochemistry

Samples for biochemical assessments will be taken at screening, day 2, and weeks 4, 8,
16 and 26 of the prophylactic phase. A sample will also be taken at week 12 of the
relapse follow-up phase.

The following biochcmical tests will be performed.

i. Creatinc Kinase (only at screening, day 2 and end of prophylactic phase) .
ii. Urea,

iti. Total Bilirubin,

iv. Aspartate Transaminase

v. Alanine Transaminase

vi. Gamma Glutamyl Transferase

viii Alkaline Phosphatase

ix. Creatinine

ix, G6FPD deficiency screening

All subjects will have their G6PD) status reconfirmed at screening and compared to their
pre~deployment assessment, If no record of the pre-deployment result can be found, an

additional G6PD test will be performed using the same screening blood sample (i.e all
subjects must have documentary evidence of two GSPD tests prior to study entry). To

mnienieafisheees 28
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enter the study, subjects must be normal on both tests. Subjects with discrepancies
between the two results will be excluded from the study and their G6PD status formally

reassessed on return io Australia
e
L regnancy testing )

All female subjects with childbearing potential will be tested for pregnancy at screening
and at wecks 4, 8, 16 and 26 by blood testing techniques using stendard test kits. Women
who believe they have become pregnant or who record a positive result on blood testing
will be excluded from the study. (sec also section 11(g)).

xi. Electrocardiogram

An ECG measurement will be performed on the group of 100 subjects involved in

r . phospholipidosis end methaemoglobin assessments during the screening period and at
week 26. The exact time of the ECG will be recorded in the CRF for later comparison
with the time of most recent administration of study medication.

The ECG measurements are performed as parl of the safety assessment for analysis of
any postible QT effects.

xii.  Physical examination

A full physical examination will be performed on study entry, at the end of the
prophylactic phase (or on premature withdrawal) and after 12 weeks of the relapse

follow-up phase.

d. Detalled Description of Study Visits

Please also refer to the study flow chart at the front of this protocol (see page 4).
i Screening Log

{
. As soon as a subject is considered for the shady, his/her suitability to enter must be
assessed by a detailed check of the inclusion and cxclusion criteria. If a subject is found
not to be suitable, the reason must be clearly stated in the Screening Log (io be provided

by SmithKline Beecham).
ii. Subject screening (Day —14 to Day —1)
Prior 1o a subject's enrollmem in the study, he/she must be fully briefed on the aims of the

study and what is expected of him/her. The subject must also be given time to study the
information sheet before deciding whether or not to take part.
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Once the subject has decided to take part in the study, he/she must sign and date the
consent fonn (see Appendix B) before any trial related activity*. The form must then be
countersigned and dated by the person invoived in the study who took the consent.

The following assessments must then be performed and documented in the case record
form (CRF):

- review of inclusion / exclusion criteria

- physical examination

- demographic details (height, weight, gender, age, ethnic origin)
- medical history (including malaria history)

- haematology / biochemistry

- pregnancy test (females only)

- baseline jllness, signs and symptoms

- concomitart medication

- phospholipidosis assessments (selected sample only)

- assessment of methaemoglobinaemia (selected sample only)
- ECG (selected semple only)

- blood smear for assessment of parasiteemia

- confirmation of G6PD status

* Note: A blood sample is taken as a matter of coursc prior to a military deployment.
This blood sample will be used as the basis of screening and as the bageline study sample.
Therefore, for the purposes of this study, consent is not required from the subjeci before
this sample is taken.

If this sample is taken more than 14 days prior to Day 0, an additional baseline sample

must be taken for study purposes.

il Day 0 (First dose of study medication)

At this visit, subjects will receive the first dose of the loading dose of study medication
(200mpg tafenoquine daily for 3 days or 250mg mefloquine daily for 3 days).

The following agsessments will be performed and details recorded in the CRF.

- adverse events (1o be recorded as baseline signs and symptoms)
- concomitant medication

iv. Day 1
This is the second day of the loading dose regimen.
The following assessments will be performed and details recorded in the CRF.

- adverse events
- concomitant medication

W an Y Y. 3D
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v. D=y 2
This is the last day of the loading dose regimen.
The following assessments will be performed and details recorded in the CRF.

- adverse events

- concomitant medjcation

- hacmatology / biochemistry

- blood sample for assessment of peak plasma drug concentration®

* Sample to be taken up io 12 hours (range 1 - 12 hours) after last dose of the loading
regimen. Plasma for this assay will be aken from the EDTA sample coliected for
haematology.

After the final dose of the loading dose is taken, the next dose of study medication will be
scheduled for day 7 after the first dosc of the loading dose regimen. Thereaficr,
prophylactic medication will be dispensed to subjects on a2 weckly basis.

vi Weeks 4, 8 and 16 of prophylactic phase

At each of these visits, the following assessments will be performed and details recorded
in the CRF.

- blood smear for parasitaemia
- haematology / biochemistry

- plasma drug concentration

- adverse events

- concomitant medication

- pregnancy test (femnales only)

For each of these visits, a “window’ of + 10 days is allowable,
NOTE: For thosc subjects deployed for more than 6 months due to edditional duties,

cxtra visits of this type may be necessary at weeks 24 and/or 28.

vih  Final prophylaxis vistt (Week 26 +/- 4weeks)

This visit will occur at weck 26 for the majority of subjects. However, due to varied
dutics, some subjects may be deployed for a shorter or longer peried. Therefore, the
‘window’ for the final prophylaxis visit is 26 +/- 4 weeks.

At this visit, the following assessments will be performed and details recorded in the
CRF.
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- blood smear for assessment of parasitaemia

- heematology / biochemistry

- plasma drug concentration

- adverse events

- concomitant medication

- pregnancy test {females only)

- physical examination

- phospholipidosis assessments (selected sample only)
- metheemoglobinaemia (sclccted sarnple only)

- ECG (selected sample only)

Al asscssments at this visit will be performed whilst subjects are in barracks in Australia
afler return from deployment. The phopholipidosis assezsments are not likely to be
performed et the same time as the other assessinents in this visit.

viilL. Week 6 of relapse follow-np phase

! This visit will be performed in barracks in Australia, after subjects retumn from leave. At
this visit, the following assessments will be performed and details recorded in the CRF.

- adverse events
- concomitant medication
- malaria status

NOTE: In the period leading up to this visit, additional blood samples may be collected
for safety purposes if considered necessary by an investigator or co-investigator. All
results will be recorded in the CRF.

Any subjects who have symptoms of malaria or who have been diagnosed with malaria
will have blood smears taken (sec section 7¢, General Instructions, page 20). Full details
will be recorded in the CRF.

For this visit, a “window’ of + 2 weeks is allowable.
ix. Week 12 of relapse follow-up phase

This visit will be performed in barracks in Australia, and is timed to coincide with the
standard military post-deployment follow-up. At this visit, the following assessments will
be performed and details recorded in the CRF.

« physical examination

- biochemistry

- pregnancy test (females only)
- adverse events

~ concomitant medicstion

- malania status
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NOTE: In the period leading up to this visit, additional blood samples may be collected
for safety purposes if considered necessary by en investigator or co-investigator. All
results will be recorded in the CRF.

Any subjects who have symptoms of malaria or who have been diagnosed with malaria
will have blood smears taken (see section 7c, General Instructions, page 20). Full details
will be recorded in the CRF.

For this visit, a ‘window’ of + 2 weeks is allowable.
X. Weeks 18 and 24 of relapse follow-up phase

' Subjects will be followed-up by phone at weeks 18 and 24 (+ 2 weeks in each case) and
| questioned on symptoms of malaria Details will be recorded in the CRF.

t . Any subjects who have symptoms of majaria or who have been diagnosed with malaria
will have blood smears taken (see section 7¢, General Instructions, page 20). Full details
will be recorded in the CRF.

8. Study Medication and Administration
'8 Study Medication

Tafenoquine will be supplied as Swedish Orange, size 1, hard gelatin capsules, each containing
tafenoquine 200mg (pure free base). A matched placebo will be identical in extemne! appearance
to the active capsules.

Mefloquine and primaguine will be provided as over-encapsilsted tablets containing mefloquine
250 mg or primequine 7.5mg. Matched placebo for mefloquine and primaquine wil] be identical
in external appearance to active capsules. Both active and placebo mefloquine and primaquine
will be provided as size DB-AA capsules comprising an opaque Swedish Orange body and cap.

' . During the eradication phase, the tafenoquine and mefloquine groups will take exther primaquine
(15mg base b.d) or placebo elone for a further 2 weeks. Subjects randomised to mefloquine will
receive active primaquine whereas those who received tafenoquine will receive placebo

primaquine to match.

Suffictent medication will be supplied for cach patient to allow for 33 weeks (3 loading doses,
plus 32 weekly doses) of prophylactic medication i.e. tafenoquine or mefloquine), plus overage
for losses, For the evadication phase, each patiert will be supplied with enough medication
(primaquine or placebo) for 14 days, plus overage for losses.

b. Dosage and Administration

On days 0 to 2 of the study, subjects wiil receive (with food) a loading dose of study medication
(tafenoquine 200mg per day for 3 days or mefloquine 250mg per day for 3 days) followed by

mlnedondidannne 33
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weekly doses (again with food) of 200mg tafcnoqumc or 250mg mefloquine for the dumuon of
the prophylactic phase.

At the end of the prophylactic phase, all subjects wil] receive primaquine 15 mg or placebo twice
daily for 14 days.

If a subject vomits following dosing, the study drug can be re-administered the same or the
following day. If a subject sequentially vomits two doses of study medication he/she will be
considered intolerant to study medication and be withdrawn from the study.

& Blinding

This will be a double-blinded, double dummy, study (except the eradication phase which will be
single dummy) and all packaging will maintain the double-blind nature of the study.

A subject's randomisation number will define the medication that subject receives. SB will
produce code break envelopes for each subject which should only be opened in an emergency
(see section 11(h)). Copies of the code break envelopes will be held by the Investigator and by
SB. SB will also maintain a masier randomisation list.

d. Packaging

The medication will be provided in foil blister packs. Medication numbers will be allocated o 6
strata (stratified randomisation). There will be 4 strata each with 120 medication numbers, one
straturn with 112 medication numbers and 1 stratum with 160 medication numbers.

e Labeling and Preparation

The blisters will be labeled with a snall plain white label.

The blister packs may be contained in @ small carton, labeled with a small label with a tear-off
portion, which constitutes the patient pack.

The label text will include the following information:

Job Number

Protocol Number

Medication Number

Contents: i.e. quantity and description of dose form.

Daosage Directions i.e. 'As directed'.

Storage instructions

"Keep out of reach of children”

"FOR CLINICAL TRIAL USE ONLY"

The sponsor address

Any other information required by the regulatory authorities in the participating country.
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In addition, the text may include the following: regimental no., name and rank to enable the
relevant information to be recorded. These details will, however, be removed from any
medication or packaging that may be returned to the SB local office.

I Storage

All study medication will be protected from light and moisture and stored between 15 and 30°C.
{The upper temperature limit will be subject to availability of stability data for primaquine over-
encapsulated tablets).

All drug supplies will be kept by the Pletoon Sergeant in a locked container at the study site. The
Platoon Sgt has no medical qualifications above first aid training.

Medications will be stored by AMI with only 4 wecks supply at a time being released forward
for each vohmteer, under the cantrol of the Plaioon Sergeant In Company base areas and
Headquarters rear areas this function will be performed by Medics and Regimentsl Aid Post
staff. AMI staff will undertake roving monitoring each week and weekly checks will be
conductied for all voluntoers by AMI staff,

-2 Drug Accountability

On delivery of the study medication supplics, the investigator or his delegated representative
must sign to confirm receipt. All study medication must only be dispensed to study subjects in
accordance with the protocol and any unused medication must be returned to SB at the end of the
study.

Drug accountability records must be maintained at the site so that, at the end of the study, it will
be possible to reconcile delivery records with those of usage and returned stocks. Any
discrepancies must be clearly accounted for in writing, Supplies will be inventoried when
received and afier the closing of the study. Weekly checking fulfils the requirement for drug
eccountability records to be meintained throughout the study so that there is a perpetual
reconciliation of study supplies.

9. Amsezsment of Compliance

All prophylactic medication will be given under supervision. For the loading dose and weekly
dosing regimen, soldiers will receive their medication at a 'tablct parade’ (after a meal). The
Platoon Sergeant will record that each subject has’has not received their medication dose in a

diary.

If a subject should miss 2 consecutive doses of study medication, he/she will be withdrawn from
the study. If a subject should miss 2 non-consecutive doses, the investigator should contact the
monitor of the study to discuss whether or not the subject can remain in the prophylactic phase of

the study. _
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During the eredication phase (primaquine 15mg b.d for 2 weeks) it will not be possible to
directly observe that medication has been taken. Compliance checks will be limited to counts of

tablets returned after this phase.

10. Concomitant Medication / Treatment

All concomitant medication taken during the study must be recorded in the case record form with
details of indication, daily dose and dates of administration.

If a vohmteer develops an infection requiring treatment with antibiotics, the attending study
clinician will, if possible, prescribe an antibiotic without Jmown antimalaria) action.

Use of anti-malarial drugs other than the study drug (except doxycycline for treatment of
Rickettsia) will lead to withdrawsal of the subject from the study(see section 12c).

11.  Adverse Experiences

The recording of adverse experiences is an important aspect of study documemntation. Detailed
guidelines are set out below

8. [Eliciting and Documenting A dverse Expericnces

It is the responsibility of the investigator to document all adversc experiences which occur
during the investigation.

An adverse experience includes eny noxious, pathological or unintended chenge in anatomical,
physiological or metabolic functions as indicated by physical signs, symptoms and/or laboratory
changes occwring in any phase of the clinical study whether associated with the study drug,
active comparator or placebo and whether or not considered drug related. This includes an
exacerbation of pre-existing conditions or events, intercurrent illnesses, drug interaction or the
significant worsening of the disease under investigation that is not recorded elsewhere in the
case record form under specific efficacy assessments. Anticipated day-to-day fluctuations of
pre-existing conditions, including the discase under study, that do not represent a clinically
significant exacerbation or worsening need not be considered adverse experiences. Discrete
episodes of chromic conditions occurring during a study period should be reported as adverse
experiences in order to assess changes in frequency or severity.

Adverse experiences should be documented in terms of a medical diagnosis(es). When this is not
possible, the adverse experience should be documented in terms of signs and/or symptoms

observed by the investigator or reparted by the patient at each study visit.

N.B. Any pre-existing conditions or signs and/ar symptoms present in a patient prior o the start
of the study should be recorded an the Medical/ Surgical history form within the patient's case

report form (CRF).
mnlasiivwiiesem— 36
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Adverse experiences which occur after informed consent is obtained, hut prior to starting active
or randomised treatment, will be documented on the Baseline signs and symptoms' report form
as instructed by the SB clinical Sitc Monitor.

All adverse experiences occurring afier administration of the first dose of study medication (ie
active drug, placebo, comparator drug) and on or before the final visit (week 12 of relapse
follow-up phesc), must be reported on the Adverse Experience form in the subject's CRF,
REGARDLESS OF WHETHER OR NOT THEY ARE CONSIDERED DRUG RELATED.

Serious adverse experiences which occur during the clinical study or within 12 weeks of
receiving the last dose of study medication, whether or nor related to study drug, must be

reported.

Instances of death, cancer or congenital abnormality if brought to the attention of the Investigator
AT ANY TIME safter cessation of study medication AND considered by the Investigator to be

possibly related to study medication, should be reported to SB..

At each visit/assessment, adverse experiences will be evaluated by the Investigator. Adverse
experiences not previously documented in the study will be recorded in the adverse experience
record form within the patient's CRF. The nature of each experience, date and time (where
appropriate) of onset, outcome, course (i.c. intermittent or constent), maximum intensity, action
taken with respect to dosage and relationship to treatment should be established. Details of
changes to the dosage schedule or any corrective treatment should be recorded on the appropriate
pages of the CRF.

Adverse experiences already documented in the CRF ic. at a previous assessment and designated
as 'ongoing’ should be reviewed at subsequent visits as necessary. If these have resolved, the
documentation in the CRF should be completed. NB. If an adverse experience increases in
frequency or severity during a study period, 8 new record of the experience will be started.

As a consistent method of soliciting AEs, ask the subject a non-leading question such as:

"Have you had any problems since starting the new treatment/or since the ast visit?”

b. Assessment of Intensity
Meximum intensity should be assigned to ane of the following categories:

Mild: An adverse experience which is easily tolerated by the subject, causing minimal
discomfort and not interfering with everyday activities.

Moderate: An adverse experience which is sufficiently discomforting to interfere with normal
everyday activities. ‘ '

Severe: An adverse experience which prevents normal everyday activities.

¢. Asseasment of Causality

r 37
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Every effort should be made by the investigator to explain each adverse experience and assess its
relationship, if any, to study drug treatment Causality should be assessed using the following

categories: not related, unlikely, suspected(reasonable possibility), probable.
Not related: The adverse experience is definitely not related to the test drug.
Unlikely: There are other, more likely causes and the drug is not suspected as a cause.

Suspected (reasonable possibility): A direct cause and effect relationship between the drug and
the adverse experience has not been demonstrated but there is a reasonable possibility that the
expericnce was ¢aused by the drug.

Probable:  There probably is a direct causc and cffect relationship between the adverse
experience and the study drug.

The degree of certainty with which an adverse experience is attributed to drug treatment (or
alternative causes, e.g. natural history of the underlying diseases, concomitant therapy, etc.) will
be determined by how well the experience can be understood in terms of on¢ or more of the
following:

- Known pharmacology of the drug
- Reaction of similar nature being previously observed with this drug or class of drug

- The experience having often been reparted in literature for similar drugs as drug related
e.g. skin rashes, blood dyscrasia

- The experience being related by tme to drug ingestion terminating with drug withdrawal
(dechallenge) or reproduced on rechallenge '

d. Follow -up of Adverse Experitnces

Investigators ghould follow-up subjecis with adverse experiences until the event has subsided
(disappeared) or until the condition has stabilised. Repaats relative to the subsequent course of an
AE noted for any subject must be submitted to $B..

¢ Serious Adverse Experfences

Definition of Serious Adverse Experiences:

A scrious adverse experience is any event which is fatal, life threatening®,
disablingfmcapacitnﬁngﬁ or results in hospitalisation**, prolongs a haspital stay or is associated
with congenital abnormuality, cancer or averdose (either accideatal or intentional). In addition
any experience which the investigator regards as serious or which would suggest any significant
bazard, contraindication, side effect or precaution that may be associated with the use of the drug
will be documented as a serious event.
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* Life threatening - definition:

An adverse experience is life threatening if the subject was at immediate risk of death from the
cvent es it occurred; ie. it does not include a reaction that if it had occurred in a more serious
form might have caused death For example, drug induced hepatitis that resolved without
evidence of hepatic failure would not be considered life threatening even though drug induced
hepatitis can be fatal.

§ Disablingfincapacitating - definition:

An edversc experience is incapacitating or disabling if the experience results in a substantial
and/or permanent disruption of the subject’s ability to carry out normal life functions.

** Hospitalisation:

AEs requiring hospitalisation should be considered serious. Hospitalisation for, e.g, elective
surgery which is not the result of an AE (eg elective surpery for a pre-cxisting condition) need
not be considered an AE and should be recorded on the medical/surgical procedures form. If
anything untoward is reported during the procedure, thal occurrence must be reported as an AE,
either 'serious’ or 'non-serious’ according to the usual criteria.

In general, hospitalisation signifies that the subject has been detained (usually involving at least
an overnight stay) at the hospital or emergency ward for ebservation and/or treatment that would
not have been appropriate in the physician's office or cut-patient setting. When in doubt as (o
whether 'hospitalisation' occurred or was necessary, the AE should be considered serious.

Reporting Serious Adverse Experiences:

Any serious adverse cxperiences which occur at any time during the clinical study or within 12
weeks of receiving the last dose of study medication, whether or not related to the study drug,
must be reported by the investigator to the SB Medical Monitor (deteils below) by facsimile, the
preferred method of reporting, or by telephone within 24 hours.

s47F

In addition, scrious and uncxpected adverse experiences must be immediately reported by
telephope (and followed up by fax) to:

U.S. Army Medical Research and Materiel Command (USAMRMC)
Deputy Chief of Staff for Regulatory Compliance and Quality
ATTN: MCMR-RCQ),

504 Scott Street,

Fort Detrick,
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Maryland 21702-5012,

A written report must follow the initial telephone call within 3 working days and information on
the resolution when available. The written report must be addressed to USAMRMC as detailed

above.

The Executive Secretary of the Australian Defence Medical Ethics Committee (ADMEC) must
be kept informed of all SAEs which ocour during the study. Caontact details as follows:

Exccutive Secretary ADMEC
SO1 Medical Standards
DHSB

CP2-7-66

Investigators should not wait 10 receive additional information to fully document the event
before notifying SB, USAMRMC and ADMEC of a sexious adverse experience. The SAE form,
which should be completed as fully as possible, o the telephone report, should be followed up
with a full written summary utilising the SB SAE worksheet detailing relevant aspects of the
serious adverse experiences in question. Where applicable, information from relevant hospital
case records and autopsy reports should be obtained.

Instances of death, eancer or congenital abnormality if brought to the attention of the
Investigator AT ANY TIME after cessation of study medication AND considered by the
Investigator to be possibly related to study medication, should be reported to SB and
communicated to USAMRMC and ADMEC.

f. Reporting of Overdose
Any instance of overdose (suspected or confirmed and irmrespective of whether or not it involves
study medication) must be communicated to SmithKline Beecham within 24 hours and be fully

documented as a serious adverse experience. Details of any signe or symptoms and their
management should be recorded including details of any antidote(s) administered.

g. Pregnancy
Subjects who become pregnant during the sty should discontinue the study immediately.

T rp— 40
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Subjects should be instructed to notify the investigatar if it is determined after completion of the
study that they become pregnant either during the treatment phase of the study or within 12
weeks of completing their course of study medication. Such pregnancies should be reported as
an SAE to the SB Medical Monitor.

Whenever possible a pregnancy should be followed to term, any premature terminations
reported, and the status of the mother and child should be reported to SmithKline Beecham after

delivery.
Please see also section 13.

h. Breaking the Study Blind

Only in the event of a serious adverse experience which the investigator feels cannot be
adequately treated without kmowing the identity of the study medication, may the medication
code be broken for a particular subject. Every effort must be made to contact the SB Medical
Moritor (see details under section e sbove) prior to breaking the code.

If this is not possible and the situation is an emergency the investigator may break the code and
contact the SB Medical Monitor as soon as possible thereefier.

12.. Subject Completion and Withdrawal

8. Definitions

For the prophylactic phase, a completed subject is defined as one who attends visits up to and
including the final prophylaxis visit {i.e week 24, 28 or 32), withoul premature withdrawel (see
section (c) below),

For the relapse follow-up phase, a completed subject is defined as one who has had an
assessment of their malenia status (as a mimmuim) at week the 24 visit of the relapse follow-up

phase.

h. Procednres for handling withdruwals

If a subject withdraws from the study, as much of the data as possible up to the time of
withdrawnl must be collected and recorded in the CRF (the Final Prophylaxis visit must be
completed where possible). The Study Conclusion paege of the CRF must be completed, detailing
the reason for withdrawal. If withdrawal is due to an Adverse Event then an Adverse Event Form
omst be completed. Any subject who withdraws due to an AE will be followed unti] the AE is

resolved.

All subjects who withdraw from the study will be followed up for safety for 12 weeks. Details of
assesgments during this period will be recorded in the CRF (minimum one visit at 12 wecks post-
withdrawal, equivalent to assessments performed at week 12 of the Relapse Follow-up phase).
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Any volumeer who withdraws from the study as a result of developing malaria will be treated
according to current clinical practice (¢.g quinine plus doxycycline for P falciparum infections or
chloroquine for P.vivax infections).

c. Reasons for withdrawal

Volunteers may withdraw from the study at any tirnc without detriment to their career or medical
managermnent. A volunteer may be withdrawn from Lhe study for the following reasons:

» he/she experiences significant adverse rcactions to the study medicine, or if concomitant
iliness is likely to compromise their physical weil being or their participation in the study.

s (if female) she becomes prognant during the study.
other conditions occur that would make participation or contioued drug administration
detrimental to their health. These incjude physical or laboratory evidence of intolerance.

» lack of effectiveness of study medication (i.e contraction of malaris)

s non-compliance with prophylactic study medication (sec section 9).

¢ intolerance to study medication (see section 8(b)).

d Screening / Baseline fallures

Screening books, including the screening conclusion page (where relevant), must be completed
for all subjects from whom informed consent is obtained, but who are withdrawn before
randomisation. These books must be retumed to SB.

~ 13.  Pregnency and Contraception

Feraale volunteers determined 1o be non-pregnant on entry to the study will bec counsclied on
contraception. On all subsequent assessments, blood tests will be conducted to determine
pregnancy. All volunteers becoming pregnant will be removed from the trial and followed until
the conclusion of the pregnancy. Volunteers will be encouraged to continue contraception
precautions until twelve weeks afier their last dose of study medication

Please see also section 11g.

14. D!’ll Evaluation
a. Target Sample Size

The primary objective of the study is to corapare the safety and tolerability of tafenoquine and
mefloguine in a predominantly non-immune Caucasian population. In order to have sufficient
numbers of subjects exposed to tafenoquine over a six month period, and to allow comparisons
of safety to be made between tafenoquine and mefloquine with a reasonable precision, at least
450 tafenoquine and 150 mefloquine subjects should complete the six month prophyiactic phase.
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As approximately 5% of subjects randomised are expected to drop out of the study, 632 subjects
should be randomised in a 3:1 ratio, with 474 subjects rendomised to tafenoquine and 158 to

mefloquine.

In the tafenoquine group, the sample size of 474 subjects has a 95% probability of observing at

- Jeast 1 adverse event for those events that occur al 0.63% or greater. In the mefloquine group, the

sample size of 158 subjects has a 95% probability of obsarving at least 1 adverse event for those
events that occur at 1.9% or greater.

The following table gives and idea of the precision with which differences in AEs between
teatments can be estimated, with 474 subjects on tafenoquine and 158 on mefloquine;

AERatcon | AE Rate on Mefloquine | Difference in Rales | 95% Confidence |
Tafenoquine Interval

5% 10% -5% +5.1%

5% 15% -10% +59%

10% 5% 5% +4.3%

10%% 15% =5% + 6.2%

15% 3% 10% +4.7%

15% 10% | 5% +5.7%

With 450 subjects on tafenogquine and 150 on mefloquine in the per protocol population, the
study has 94% power to detect that the upper limit of the two- sided 95% confidence interval for
the difference in failure rates ( tafennquine - mefloquine) at the end of the prophyiactic phase is
no more than 10%, assuming an underlying failure rate of 10% in each treatment group. This
calculation is based on the formula of Makuch and Simon. The table below shows the sensitivity

of this under different assumptions :

Failure | Limit of Non- Power
Rate per inferiority
Group
10% 10% 54%
10% 7.5% 7%
10% 5% 42%
% % 68%

b. Method of Randemlxation

All subjects meeting the study criterie will be randomly assigned, in a 3:1 tafencquine:
mefloquine ratio, and in a double-blind fashion, to receive one of the two treatment regimens
according to a pre-determined code provided by SmithKline Beecham. The randomisation will
be stratified by company. The block size will remain confidential.

c Brezking the Study Blind
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The initial reporting of this study will occur after the first three months of the relapse follow- up
phase has been completed for all subjects. All AE data and key efficacy data will have been
collected at this time. The only data remaining is information on malaria relapse, collected via
telephone, and the investigator will remain blind to trestment at the time of the tclephone
contact. A 8B statisticiap will be responsible for breaking the blind (once the database is locked)
after collection, databasing and cleaning has been completed of all data from the prophylactic
phase and first three months of the relapse follow- up and afler identification of protocol
violators.

d. Plauned Efficacy Evaluations
i Endpoints

The primary objective of the study is to assess the safety and tolerability of the two
treatment regimens, and conclusions regsrding the efficacy of the regimens are difficult
without knowledge of the placebo attack rate. However, as a secondary objective is to
compare the cffectivencss of the two treatments, the following efficacy endpoints will be

enalysed:
Primary Efficacy Variable:

At the end of the prophylaxis treatment period, the prophylactic outcome for cach subject
will be derived as follows:

Prophylactic Success: No single positive amear during prophylactic study drug
administration ( tafenoquine/ mefloguine) up to and including the day of the last dose of
cradication medication ( placebo/ primaquine).

Prophylactic Failure: Single positive smear during prophylactic study drug administration
( tafenoquine/ mefloquine) up to and including the day of the last dose of eradication
medication ( placebo/ primaquine).

Secordary Efficacy Variabies:

The sccondary variables are

» mmber of subjects experiencing malaria at any time during the study

e number of subjects with single positive smear ( P. falciparum only) during
prophylactic study drug adminisiration up to and including the day of the last dose of
eradication medication

e number of subjects with single positive smear ( P, vivax anly) during prophylactic
study drug adsministration up to and including the day of the last dose of eradication
medication

* time to single positive smear ( all species) at any time during the study ( prophylactic
phase plus 6 months relapse follow- up phase).
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Additionally the number of subjects with parasites of species other than P. falciparum
and P.vivax, the number of subjects who test positive at different time points and the
number of subjects with symptomatic vs. asymptomatic parasitemia will be summarised.

it Subject Populations
Two populations will be used for the efficacy analysis:

Intent-To- Treat (ITT) : All subjects who took at least one dose of prophylactic study
medication during the prophylaxis treatment period.

Per Protocol (PP): All randomised subjects who satisfied those inclusion/exclusion
criteria with the potential to affect efficacy and subscquently adhered to ithe protocol.
This is a subset of the ITT population.

Subjects who receive the wrong coded study medication will be analysed according 1o the
treatment they received.

Subjects will only be excluded from the PP population from the time that the violation
occurs. If a subject is a prophylactic failure and then subsequently violates the protocol
they will not be excluded from the PP populstion since they have already satisfied the
criteria for failure prior to violation of the protocol.

The ITT population is used to address the question "How does the medication work in
subjects who are prescribed the drug and who take at Jeast one dose of the drug?”
Subjects will be excluded from the [TT population if there is documented evidence that
they have taken no study medication. The PP population is used to address the question
"How does the medication work in sbbjects who are prescribed the medication and who
take the medication as prescribed?”

In trials designed to show non- inferiority of 8 new drug compared 10 a comparator
trcatment, the PP population may be thought of as a conservative approach to the
statistical analysis. For this reason, the PP population is the population of primary interest
for the analysis of effectiveness in this study.

All decisions on eligibility for inclusion in the [TT population will be made prior to code-
break or any data evaluation.

Methods Of Analysis
i Bascline Characteristics

The baseline demographic characteristics will be summarised to assess the comparability
of the treatment groups at baseline. No formal hypothesis testing or interval estimation
will be applied to baseline or demographic characteristics.
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li Primary Efficacy Analysis

The primary objective of the study is to compare the safety and tolerebility of the two
treatments. However, as a secondary consideration, a comparison of effectiveness in the
prophylactic phase will be made by calculating a 95% confidence interval stratified by
company for the difference in the proportion of prophylactic failures (tafenoquine-
mefloquine). A conclusion of non- inferiority of tafenoquine will be dravwn if the upper
limit of this confidence interval is no more than 10%.

To confirm the appropriateness of using a stratified confidence interval approach an
analysis testing for a treatment by company interaction will be performed.

As confirmation of the primary analysis the above will be repeated for the ITT
population, and a covariate analysis will be performed. .

iii Secondary Efficacy Apalysis

For the secondary cfficacy variables number of subjects with malaria at any time in the
study, number of subjects with a single positive smesar (P. falclparion only) during the
prophylactic phase and number of subjects with a single positive smear { P. wivax only)
during the prophylactic phase, the 95% stratified confidence interval for treatment
difference in proportions as described above will be presented. Again, in each case to
confirm the appropriatencss of using e stratified confidence interval approach an analysis
testing for a treatment by company interaction will be performed.

For time to malaria, a Kaplan- Meier curve will be produced Shouring the cumulative
survival rates for each treatment group.

v. Interim Apalysis

It is planned to set up an independent data monitoring committee (IDMC) to monitor
failure rates aver the course of the study if required. However no adjustment will be made .
for multiple comparisons.

The initial reporting of this study will occur at the end of the first twelve weeks of the
relapse follow- up phase, with the remaining data on maleria relapse in the last three
months being reported at a subsequent timepoint, since al! subjects will be analysed at the
end of the relapse follow- up phase. However this is not a formal interim analysis and
consequently no adjustment of the alpha level will be made.

f Planned Safety Evaluations
There is one population defined for safety analysis in this study:

Safety: Al subjecis who took a1 least one dose of prophylactic study medication (tafenoquine/
mefloquine).
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Subjects who receive the wrong study medication will be analysed according to the medication
they received.

Summaries of safety data will be produced. Counting will be based on the number of subjects,
not the number of AEs ¢.g. if a subject reports the same AE on three occasions within a time
interval, that AE will only be counted once.

For frequently occurring AEs (2 5% or 10% subjects in either treatment group - 10 be decided
according to the number of AEs oocuwring at these levels) the proportion of subjects reporting the
AE will be comparcd between treatments using Fisher's exact test, and two-sided 95%
confidence intervals will be used to estimate the difference in proportions between treatment

groups.
g Pharmacckinetic Analysis

Plasma concentration-time data for tafenoquine will be tabulated and plotted for each subject
Population pharmacokinetics (FK) and/or Bayesian estimation methods will be performed using
software sucb as NONMEM or other currently acceptable methods to assess the
phamacokinetics of tafenoquine, if data arc appropriate. To support the population PK. analysis,
the data from this study may be combined with data from other studies. Mean population
parameters will be assessed taking imo sccount demographic variables (such es age, weight,
gender, race), concomitant medications and/or co-morbid diseases. If data permit, the
relationship hetween tafenoquine concentrations and efficacy parameters and selected adverse
events will be explored. Phammacokinetic analysis of tafenoquine samples will be the
responsibility of the Departmemt of Phammacokinetics, DMPK, SmithKline Beecham. All
pharmacokinetic data will be stored in the Archives, SmithKline Beecham, Research and
Development. The pharmacokinetic analysis may be reparted separately.

Drug and population pharmacokinetic analysis of mefloquine will be the responsibility of the
Avustrelian Army Malaria Institute, Brisbane.

15. Administrative Matters
s Responaibilities of the Investigator

- To ensure that he/she has sufficient time to conduct and complete the study and has adequate
staff and appropriate facilities which arc available for the duration of the study and to ensure that
other studies do not divert essentia] subjects or facilities away from the study at hand.

- To submit an up-to-date curriculum vitae and other credentials (e.g. medical license number in
the United Statss) to the sponsor and, where required, to relevant authorities.

+ To acquire the pormal ranges for laboratory tests performed locally and, if required by local
regulations, obtain the Laboratory Licence or Certification.

+ To prepare and maintain sdequate casc hisiories designed to record observations and other
data pertinent 10 the study.
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b. Protocol Amendmenis

No changes to the study protocol will be allowed unless discussed in detail with
SB/USAMRMC and filed as an amendment/modification to this protocol.

Any amendment/modification to the protocol will be adhered to by the participating centre (or
all participating centres) and will apply to all subjects following approval as appropriate by the
Ethical Review Committee or Institutional Review Board.

c Sponsor's Termination of Study

SB/USAMRMC reserve the right to discontinue the clinical study at any time for medical or
administrative reasons. When feasible, a 30-day written notification will be tendered.

d. Case Report Form Insfructions

Prior to screening the first potential participant, the tnvestigator will provide a list showing the
signature and handwritten injtials of all individuals authorised to make or change entries on case
report forms (CRFs). If the avthorised individuals should change during the study, the

investigator is to inform SPB.

CRFs will be supplied by SB for recording all data. It is the responsibility of the investigator or
co-investigator to ensure that CRFs (and subject diary cerds) are {egible and completely filled in
with a bleck ink ballpoint pen. Enter the subject's identification (2-3 alphabetic letters
representing the subject's initials or first 2-3 letter of subject's first or last name), the patient
identification (PID) if not already pre-printed and the visit date, on the CRF Page Headers as
required.

Errors must be corrected by drawing a single line through the incorrect eatry and writing in the
new value/data positioned as close to the original as possible. The correction must then be
initialled, dated and justified by the authorised individual making the change. Do not obliterate,
Wwrite over, or erese the original entry when making a carrection.

.When a subject completes a visit, it is anticipated that relevant sections of the CRF will be
completed by the investigator {or designated staff) within 24 hours of the last data becoming
available, but in no case later than 5 days. Similarly, when a subject completes & study, it is
anticipated that all relevamt CRF pages will be completed within 24 hours of the last data
becoming available, but in no case later than § days, This also applies to forms for potential
study participants wha were not randomised to n treatment group.

As soon as the subject has completed/withdrawn from the study and the CRF is completed the
principal investigator or designated physician(s) under hisher supcrvision will sign the study
conclusion page of the CRF to confirm that they have reviewed the data and that the data are
completed and accurste. If sections of a CRF are to be brought into SB prior to study

conclusion, a seclion conclusion signature is required.
An griginal (top copy) CRF must be submitted for all subjects who have undergone protocol
specific procedures, whether or not the subject completed the study.
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While completed CRFs will be reviewed by an SB/JUSAMRMC professional monitor at the
study site, errors detected by subscquent in-house CRF review may necessitate clarification or
correction of errors and documentation and approval by the investigator.

Any questions or commecnts related to the CRF should be directed to the assigned Site Monitor.

& Monitoring by SmithKline Beecham / USAMRMC

Monitoring visits by & professional representative of the sponsor will be scheduled to take place
before entry of the first subjcct, during the study at appropriate intervals and after the Jast subject
is completed,

Moaitoring responsibilities for this protocol will be performed by USAMRMC's Quality
Assurance Office and SmithKline Beecham. A Pre-Study/Initiation visit will be conducted with
monitors from USAMRMC and SmithKline Beecham. A minimun of two periodic monitoring
visits will be conducted. At least one of these visits will be conducted by USAMRMC's Quality
Assurance Office and the rest will be conducted by monitors from SmithKline Beecham. The
Close-Out monitoring visit will be conducted by monitors from both USAMRMC's Quality
Assurance Office and SmithKline Beecham. Monitoring Reports will be provided to
USAMRMC's Quality Assurance Office and SmithKline Beecham afler each monitoring visit.

Thesc visits are for the purpose of confirming that studies are being conducted in compliance
with the relevant Good Clinical Practice regulations/ guidelines, verifying adherence to the
protocol and the complcteness and exactness of data entered on the CRF and Drug Inventory
Forms. The monitor will verify CRF entries by comparing them with the hospital/clinic/office
records which will be made available for this purpose. The monitor will retricve completed CRF
sections at cach visit. Adequate time and space for these visits must be made available by the

investigator.

The investigator must ensure provision of reasonable space and adequate qualified personnel for
monitoring visits.

L Arthiving of Data

The investigator must retain subject records and CRFs as well as drug disposition records in an
casily retrievable form for the period defined by ICH GCP. Archiving by an independent body
cen be arranged by SB on behalf of the investigator if necessary. The investigator must have a
"key' linking the subject’s identification code (i.c. treatment numnber) to the subject's clinical file.
If the investigator moves or retires, he/she must nominate someone in writing to be responsible
for record keeping. Archived data may be held on microfiche or electronic record, provided that
a back-up exists and a hard copy ¢an be obtained from it if required.

It is the policy of the U.S Army Medical Research apd Matericl Command (USAMRMC) that

data shects are to be completed on all volunteers participating in research for entry into the
Command's Volunteer Registry Database. This is a confidential database and the data entered

include name, address, social security number (or equivalent) and details of the clinical trial. This
information is needed to answer questions concerning subjects participating in research
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sponsored by USAMRMC, and 1o emsure that subjects can be contacted if there is new
information on the study drug. The information should be stored for 75 years.

SB agrees to retain its copy of the proiocol, approvals and all other documents related to the
study, including certificates relating to any audit or inspection procedures carried out by SB.

g Audits

For the purpose of compliance with Good Climical Practice and Regulatory Agency Guidelines it
may be necessary for SB or a Drug Regulatory Agency to conduct a site audit. This may occur
at any time from start to after conclusion of the study.

When an investigator signs the protocol, he agrees to ellow the Drug Regulatory Agency and SB
auditors to inspect his’her study records. Furthermore, if an investigator refises an inspection,
his data will not be accepted in support of a New Drug Registration and/or Application.

SB has a substantial investment in clinical studies. Having the highest quality data and studies
' are essential aspects of drug development. SB has Repulatory Compliance staff who audit
investigational sites. Regulatory Compliance assesses the quality of data with regard to
accuracy, adequacy and consistency. In addition, Regulatory Compliance assures that SB
sponsored studies are in accordance with the relevant Good Clinical Practices
regulations/guidelines are being followed.

To accomplish these functions, Regulatory Compliance selects investignﬁonal sites to audit
These andits usvally take 1 t0 2 days. The SB audits entail review of source documenis
supporting the adequacy and accurecy of CRFs, review of documenmtation required to be
maintained, and checks on drug accountability. The SB audit therefore helps prepare an
investigator for & possible regulatory agency inspection as well as assuring SB of the vahd.lty of
the databasc across investigational sites.

The Inspector will be especially interested in the following iterns:

- Log of visits from the sponsor's representatives

« ERC/IRB approval

- Moedication accountahility

- Approved study protocol and amenximents

+ Informed consent of the subjects (writien or withessed oral consent)
- Medical records supportive of CRF date

+ Reports to the ERC/IRB and the sponsor

- Record retention

SB will gladly help investigators prepare for an inspection.
b, Confidentiality and Publication

The investigator(s) agrees that all information commumicated to him by SB/USAMRMC
(hereinafter referred to as the sponsor) is the exclusive property of the sponsor and he will

P — 30
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ensure that the same shall be kept strictly confidemtial by him or any other person connected
with the work and shall not be disclosed by him or such person to any third party without the
prior written consent of the sponsor. The investigator(s) shall communicate the results of the
wark promptly to the sponsor.

The sponsor agrees that the investigator(s) shall have the right to publish or permit the
publicetion of any information or material relating to or arising out of the work after prior
submission to us provided that, if the sponsor so request, the investigator will delay publication
for a maximum of six months to enable the spomsor to protect their rights in such information or
material. Any proposed publication or presentation (¢.g. memnuscript, abstract or poster) for
submission to a journal or scientific meeting, should be sent to the sponsor prior to submission,
together with confirmation that any other author(s) hes scen and agreed the proposed
publication/presentation. The sponsor will undertake to comment on such documents within four
wecks.

All rights and interests worldwide in any inventions, know-how or other intellectual or industrial
property rights which arise as a result of the clinical study which is the subject of this Protocol or
which otherwise arise from the information or matcrials supplied under this Agreement, shall be
assigned to, vest in and remain the property of SmithKline Beecham plc and USAMRMC.

16. Signature of Principal Investigators

We have read and understood this study protocol and agree to conduct the study as outlined
hercin,

Date;

LTCOL Peter Nasveld MBBS BScMed (Hons)

Date:

LTCOL Mike Edstein PhD

e e e 51
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World Medical Association
DECLARATION OF HELSINK]

Recommendations Guiding Physiclans
in Biomedical Research Involving Human Subjects
Adopied by the 18th World Medical Assembly Helsinki, Finland, June 1964
and amended by the
29th World Medical Assembly Tokyo, Japan, October 1975
35th World Medical Assembly Venice, [taly, October 1983
41st Warld Medical Assembly Hong Kong, September 1989
and the
48th General Assembly Somerset West, Republic of South Africa, October 1996.

INTRODUCTION

It is the mission of the physician to safeguard the health of the people. His or ber knowledge and
conscience are dedicated to the fulfilment of this mission.

The Declaration of Geneva of the World Medical Association binds the physician with the
words, “The health of my patient will be my first consideration,” and the International Code of
Medical Ethics declares that, “A physician shall act only in the patiemt’s interest when providing
medical care which might have the effect of weakening the physical and mental condition of the
patient.”

The purpose of biomedical research involving human subjects must be to improve diagnostic,
therapeutic and prophylactic procedures and the understanding of the etiology and pathogenesis
of discase,

In current medical practice most diagnostic, therapeutic or prophylaciic procedures involve
hazards. This applies especially to biomedical research. :

Medical progress is based on research which ultimately must rest in part on experimentation
wnvolving buman subjects.

In the field of biomedical research a fundamental distinction must be recognised between
medical research in which the aim is essentially diagnostic or therapeutic for a patient, and
medical research, the essential object of which is purcly scientific and without implying direct
diagnostic or therapeutic value to the person subjected to the research. Special caution must be
exercised in the conduct of research which may affect the environment, and the welfare of
animals used for research must be respected.

Becsause it is essential that the results of laboratory experiments be applied to human bemgs to
further scientific knowledge and to help suffering humanity, the World Medical Association has
prepared the following recommendations as a guide to every physician in biomedical research
involving human subjects. They should be kept under review in the future. It must be stressed
that the standards as drafied are only a guide to physicians all over the world. Physicians ere not
relieved from criminal, civil and ethical responsibilities under the laws of their own countries.
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L. BASIC PRINCIPLES

). Biomedical research involving human subjects must conform to generally accepted
scientific principles and should be based on adequately performed laboratory and animal
exparimentation and on a thorough knowledge of the scientific literature.

2. The design and performance of each experimental procedure involving human subjects
should be clearly formulated in an experimental protocol which should be transmitted for
consideration, comment and guidance to a specially appointed committee independent of the
investigator and the sponsor provided that this independent commitice is in conformity with the
laws and regulations of the country in which the research experiment is performed.

3 Biomedical research involving human subjects should be conducted only by scientifically
qualified persons and under the supervision of & clinically competent medical person. The
responsibility for the human subject must always rest with a medically qualified person and
never rest on the subject of the research, even though the subject has given his or her conseat.

4, Biomedical research involving human subjects cannot legitimetely be carried out unless

the importance of the objective is in proportion to the inherent risk to the subject.

5. Every biomedicel research project involving human subjects should be preceded by
careful assessment of predictable risks in comparison with foreseeable benefits to the subject or
to others. Concem for the interests of the subject must always prevail over the interest of science
and society. -

6. The right of the research subject to safeguard his or her integrity must always be
respected. Every precaution should be taken to respect the privacy of the subject and to
minimize the impact of the study on the subject’s physicel and mental integrity and on the
personality of the subject.

7. Physicians should abstain from engaging in research projects mvolving human subjects
unless they are satisfied that the hazards involved are believed to be predictable. Physicians
should cense any investigation if the hazards are found to outweigh the potential benefits.

8. In publication of the results of his or her research, the physician is obliged to preserve the
accuracy of the results. Reports of experimentation not in accordance with the principles laid
down in this Declaration should not be accepted for publication.

9. In any research on human beings, each potential subject must be adequately informed of
the ajms, methods, anticipated benefits and potential hazards of the study and the discomfort it
may email. He or she should be informed that he or she is at liberty to abstain from participation
in the study and thet he or she is free to withdraw his or her consent to participation at any time.
The physician should then obtain the subject’s freely-given informed consent, preferably in
writing.

10.  When obtaining informed consent for the research project the physician should be
particularly cautious if the subject is in a dependent relationship to him or her or may consent
under duress. In that case the informed consent should be obtained by a physician who is not
engaged in the investigation and who is completsly independent of this official relationship.
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t1.  In case of legal incompetence, informed consent should be obtained from the legal
guardian in aceordance with national legislation. Where physical or mental incapacity make it
impossible to obtain infarmed consent, or when the subject is a minor, permission from the
responsible relative replaces that of the subject in eccordance with national legislation.

Whenever the minor child is in fact able to give a consent, the minor’s consent must be obtained
in addition to the consent of the minor’s legal guardian

12, The research protocol should always comain a statement of the ethical considerations
involved and should indicate that the principles enunciated in the present Declaration are

complied with.

II. MEDICAL RESEARCH COMBINED WITH PROFESSIONAL CARE (Clinicsl!

Research)
1. In the treatment of the sick person, the physician must be free 10 use a new diagnostic and

therapeutic measure, if in his or her judgement it offers hope of saving life, re-establishing health
or alleviating suffering.

2. The potential benefits, hazards and discomfort of a new method should be weighed
against the advantages of the best current diagnostic and therapeutic methods.

3. In any medical study, every patient - including those of a control group, if any - should
be assured of the best-proven diagnostic and therapeutic method. This does not exclude the use
of inert placebo in studies where no proven diagnostic or therapeutic method exists.

4, The refusal of the patient 1o participate in a study must never interfere with the physician-
patient relationship.

5. If the physician considers it essential not to obtain informed consent, the specific reasons
for this proposal should be stated in the experitental protocol for transmission the independent

commitiee (see 1,2).
6. The physician can combine medical research with pmfenmnﬂl care, the objective being

the acquisition of new medical knowledge, only (o the extent that medical research is justified by
its potcatial diagnostic or therapeutic value for the patient.

IIL NON-THERAPEUTIC BIOMEDICAL RESEARCH INVOLVING HUMAN

SUBJECTS (Non-Clinical Blomedical Research)
I In the purely scientific application of medical research carried out on a human being, it is

the duty of the physician io remain the protector of the life and health of that person on whom

biomedical research is being carried out.
2. The suhjects should be volunteers -- either hegithy persons or volunteers for whom the

experimental design is not related to the patient’s illness.
3 The investigator of the investigation team should discontinuve the research if in his/her or

their judgement it may, if continued, be harmful to the individual.
4. In research on man, the interest of science and socicty should never take precedence over

considerations related to the well being of the subject.

maninsisisle— . %4

Page 172




Use of the Quinoline anti-malarial drugs Mefloquine and Tafenoquine in the Australian Defence Force
Submission 1 - Supplementary Submission 1

Tefinaguine 252263033 Finol Protocol phus amendmenis] and 2
2 August 2000

APPENDIX B
Page L of &

INFORMATION SHEET

A randomised, double-blind comparative study to evaluate the safety, tolerability and
cffectiveness of tafenoquine and mefloquine for the prophylaxis of malaria in non-immune
Australian soldiers deployed to East Timor

Principal Investigators:
LtCol Peter Nasveld, MBBS, BScMED, FACRRM
LtCol Mike Edstein, PAD

Protocnl No.
SB 252263033 (ADMEC 216/70)

You have been asked to take part in this research study. The purpose of this form is to explein
this research study to you and 1o obtain your consent to take part in this study.

PURPOSE OF THE STUDY

Because you are deploying 10 an area where Malaria is known to occur, the decision has been
taken by Land Command Health Services to provide you with drugs to protect you against this
potentially life-threatening disease. The purpose of this study is to look at the safety and
effectiveness of a new drug, fafenoquine, for the prevention of malaria. We also wish to
compare tafenoquine with apother drug, mefloguine, which has been widely used over the past
decade and is one of the alternative drugs currently used by the ADF to prevent malaria.

WHAT IS THE MEDICINE?

If you agree to take part in the study, you will be assigned at random 10 one of two trcatment
groups. The study will be “double-blinded” which means that neither you nor your doctor will be
aware which medication you are taking. You will receive either one tafenoquine (200mg)
capsule each day for three consecutive days during pre-deployment training followed by one
tafenoquine capsulc weckly throughout the deployment or one mefloquine (250mg) capsule each
day for three consecutive days during pre-deployment training followed by one mefloquine
capsule weckly throughout the deployment. You will have a 75% chance of being on
tafenoquine and a 25% chance of being on mefloquine. You will take all medication with foed to
reduce side effects. The doses will be issued to you weekly so we can accurately record when
you have taken your medication.

When you return to Australia, you will undergo trearment to get rid of any malaria parasites that
may have collected in your liver. Those who received mefloquine will be given the standard drug
used for this purpose called primaquine. You will take one capsule (15mg) twice a day for 14
days. If you received tafenoquine, this eradication course is not necessary, therefare you will
take one capsule of placebo twice & day for
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14 days. As before, you will not know which treatment you are taking, but you will have a 75%
chance of receiving placebo and a 25% chance of receiving primaquine

While tafenoquine has been given to several thousand individuals safely (including more than
1,000 ADF personnel during trials in Bougainville and East Timor), it has not yet been registered
with the regulatory authorities in Australia or the USA. Consequently it is still defined as an
“experimenta)” compound.

WHAT IS THE STUDY?

The study involves up to 700 volunieers recciving tafenoquine or mefloquine weekly throughout
the deployment. Should you develop a fever within 12 months of returning home, you are asked
to attend your local health facility and show them your study ID card. This ID card will contain
details on how you should be investigated, bow to coniact the investigators, and how you should

be treated if maleria is diagnosed.
LENGTH OF THE STUDY

The study will begin during pre-deployment training in Townsville, continue during the
deployment, with follow-up uptil 6 months afier your deployment is completed. Your only
involvernent after redeployment will be normal follow-up (after 6 and 12 weeks) by your RAP
according to LHQ directives, plus telephone interviews at 18 and 24 weeks after returning to
Australia. Should you get malaria after this, your Doctor or RAF will undertake normal reporting
to AMI. There are no additional blood tests during the follow-up period over those nommally
required for personnel re-deploying from overseas service.

STUDY TESTS

As the investigators are looking at drug levels in your blood, checking your blood for malaria
and measuring biochemical (liver and kidney function) and haematological (blood cell) levels in
your blood 1o monitor safety, you will be requested to provide samples of blood from your arm,
These tests imvolve the drawing of 9mis (two teaspoons) of blood on up to 9 occasions. Three (3)
of these samples would be required anyway as part of your deployment requirements as directed
by LHQ. Over the course of the study, a total of 8 1mls of blood will be collected.

A selected Company sized group will also have additional tests (including chest X-ray and ECG)
done to look at other effects that either of the study drugs may have, as well as having cye and
lung function tests done before and after the deployment. This will require an additional 20 mls
of blood to be taken.

Female volunteers will have pregnancy testing performed on their blood samples on all
occasions that blood is taken. No additional blood will be taken for this purpose.
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RISKS / DISCOMFORTS
There may be some bruising with blood taken from the veins in your arm.

Tafenoquine has a risk of producing a bleeding disorder if given to people who lack a particular
enzyme called G6PD. You have been tested for this enzyme prior to deployment, and will not
receive either drug if you have this deficiency. In eight previous clinical trials involving human
subjects, including studies in ADF personnel on Bougainville, tafenoquine was noled to produce
nausca, vomiting and diarrhoea in some subjects (usually self limiting and improved by taking
the medication with food) and mild headache. Similar side effects are seen with meflogquine. In
addition, mefloquine has also rarely (about 1:10,000) been associated with depression and
anxiety. Both tafenoquine and mefloquine are considered 10 be safe, however, peither are
recommended for use in pregnant fernales. Primaquine has similar side-cffects to tafenoquine
including the risk of producing the bleeding disorder rclated to a lack of GEPD, as described
above. .

Although you will be taking study medication designed to prevent malaria, there is a very small
chance that you may contract malaria while on the study. However, if you do contract malaria
you will be treated by your company medic or study investigator and followed up until you are
better.

BENEFITS
The benefit of taking part in the study is that you will be more closely monitored for the

' developmeni of malaria during and after your deployment. You will be taking a medication once

weekly rather than once daily with the ADF standard drug, doxycycline. In addition, the study
results may provide a better understanding on how to prevent malaria infection on future
overseas deployments. o

PRECAUTIONS

If you have had a significant response to any medications in the past, or have experienced
urticaria (hives) or anaphylaxis (a significant allergic reaction involving collapse, swelling of the
face and mouth, difficulty breathing) you may not be able to take part in the study. If you have
experienced this type of reaction, please discuss this with the study Medical Officer.

Pregoancy - If you think (females only) that you may be pregnant or intend to become pregnant
within one month of returning to Australia, please discuss this with the study Medical Officer. It
is recommended not to become pregnant within 3 monmths of ceasing the medication.

Contraception — While taking this medication, it is recommended that fernales use an accepted
form of contraception®, which may include abstaining, barrier methods or
pharmaccutical methods (“the pill”). Tafenoquine and mefloquine are not considered to interact
with Ol Contraceptive Pills. If you are concerned about such interactions or have any
questions about contraception while on the medication, please discuss this
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with the study Medical Officer. Continue precautions for 3 months afier stopping treatment.
*It should be remembered that no bamrier or pharmaceutical method of contraception iz 100%
effective.

CONFIDENTIALITY

In all reports, publications or presentations about this research, information about you and your
participation in this study will be kept in the strictest confidence and will not be released in any
form that personally identifics you (a study number only will be used). The investigators will
have your contact details and full name to allow them to make sure you can be contacted if
necessary. This information will not be passed on to anyone else. Your medical records will be
kept confidential and only released to medical personnel to assist in any care that you may need.
Your name will not appear on any reports about this study.

From time to time a monitor representing the sponsors of the study (SmithKline Beecham / US
Army Medical Research and Materiel Command), or a regulatory euthority such as the
Therapeutic Gootds Administration in Australia or the US Food and Drug Administration, may
require access to your medical records to cpsurc that the study is being carried out to the
international standards under Good Clinical Practice (GCP). This access will be supervised by
one of the study team and all monitors are bound by a confidentiality agreement.

It is the policy of the USAMRMC that data sheets are to be completed on all volunteers
participating in research for entry into the Command's Volunteer Registry Database. This is a
confidential database and the data entered include name, address, social security number (or
equivalent) and details of the clinical trial. This information is needed to answer questions
concerning subjects participating in research sponsored by USAMRMC, and to ensure that
subjects can be contacted if there is new information on the study drug. The informatian will be
stored for 75 years. e

COMPENSATION

All necessary medical care for injury or disease caused by your participation in this study will be
provided at no cost to yourself. Compensation other than medical care will be provided
sccording to the compensation provided as a member of the Australian Army. You should also
understand that this is not a waiver or release of your legal rights. You should discuss this issue
thoroughly with the principal investigator before you enroll in this study. Should you consider
injury or illness has resulted from your participation in the study, you should seck immediate
assistance from your nearest medical facility. The study investigators may be advised by calling
the pager number on your study 1D card,

s
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YOUR RIGHTS

If during the course of the study you have any questions, or believe you have sustained a
rescarch-related injury or illness you can contact the study investigators, or your medical facility.
Additionally, any concerns can be raised with the Executive Secretary of the Australian Defence
Medical Ethics Committee as detailed below:

Executive Secretary

Australian Defence Medical Ethics Committee

CP2-7-66

Department of Defence

Canberrs, ACT, 2600

INVESTIGATOR RESPONSIBILITIES

The mvestigators are responsible for ensuring that the study is conducted according to accepted
Good Clinical Practice (GCP) standards, and for ensuring that the well being of study
participants is always considered over all othex considerations. Additionally, they are required to
advise you in a timely manner should any other information become available that may be
relevant to your willingness to participate in the study.

YOUR RESPONSIBILITIES

Should you agree to enter the study, you should be prepared to undertake all doses of drug
required during the deployment, as well as all tests and follow-up required. Should you
experience any medical problems, including suspected side effects to the study drugs, you should
report these promptly to your Company medic, RAP or study investigator. 1f you want any

- further informatian on the study, please contact-the study investigator named on the attached - - -

consent form.
VOLUNTARY PARTICIPATION

Your decision to participate in this study is entirely voluntary and refusal to participate will
involve no penalty or loss of benefits to which you might otherwise have been entitled. Should
you choose to be omitted from the study, or to withdraw from the study at any stage, there will
be po detriment to your medical care or your career. If you choose to kave the study you should
advise the study investigators. The study doctor has the right to withdraw you from the study if
be/she fecls it is appropriate to do so. This will be done if he/she feels that it is not in your best
interest to continue either because of side effects of the drugs, or other injuries or illnesses you
may experience during the deployment.

Should you not wish to participate in the study, you will require:
a) the normal prevention course for malaria of dexyeyeline daily during the deployment,
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b) & malaria eradication course on returning to Australia including:
)] two weeks of doxycycline dally and
ii) two weeks of primaquine three imes a day, and

c) all the required blood samples taken for deployment and post deployment screening.

SHB 252263033
Volunteer ID:

INFORMED WRITTEN CONSENT
1 have carefully read the information provided to me in this information sheet
(dated.................. ). All questions raised by me have been answered to my satisfaction. I have

been given a copy of this Information Sheet and Consemt Form. [ undersiand that [ am free to
withdraw from the study at any time withowl incurring any disadvantage to me in the future.

1 cansent to my participation in the study

VOLUNTEER'S SIGNATURE

Printed Name:

Date:

INVESTIGATOR’S SIGNATURE

Printed Name:

Date:

WITNESS SIGNATURE

Printed Name:

Date:

ADDRESS OF SUBRJECT: Lavarack Barracks, Townsville, Queensland, Australia.

Subjoct inhimly
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APPENDIX C
Pharmacokinetic Sampling

Sample Collection

Blood samples will be collected from subjects for pharmacokinetic analysis during the double
blind phase, and should include the time points detailed in the table below. These samples may
be limited to selected companies of troops. Three post-dose samples will be collected within
varying time windows, as follows: 1-12 hours following administration of the third loading dosc,
1 - 12 - hours post-dose . and
72-120 hours (3-5 days) post-dose.. In addition, trough samples will be collected prior to
dosing of study medication. The timing of blood draws for safety will be adjusted to fit in with
PK sampling.

Although the logistics of drawing blood from large numbers of subjects in the study environment
may not allow, the proposed sampling schedule is as follows (to ellow for data from this study to
be combined with data from other studies in the phase [1] programime)

Post Wk 4 Wk8 Wik 16 Wk 26
third pre-dost | 1-12 kb | 3-5 days | pre-dose
loading post dose | poat-

dose dose

(1-12 h)

X X X X X

However, samples will be collected from all subjects ai the specified times above relative to
dosing, but not necessarily on the assessment weeks specified above (sce section 7(c)(i),

‘Bleeding Schedule(all blood samples)").

In addition, two samples will be collected from each subject who develops parasitaemia during
the prophylactic phase: one at the time of developing parasitacmia, and the second 12 weeks
later.

No. of | Time of [ Week 12 follow- |
subjects parasitemia up

Any with | X X

parasitemia

NOTE: For mmy subject who develops parasiteernia during the relapse follow-up phase (up fo
week 12 only) a single sample will be collected at the time of diagnosis.

If possible, sampling times within a particular window should be spread across that window

rather then being grouped at extreme ends of the window (e.g. 1-12 h window - not all sampies at
6 h). The date and exact time of each sampie should be recorded on the CRF. The exact date

and time of administration of the dose prior 10 the sample collection must also be recorded ip the
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CRF (note: far the loading dose regimen, the exact date and time of all 3 doses should be
recorded). '

Blood Sample Preparation

Blood samples (2.5 ml) will be collected into EDTA tubes and stored at 4°C in a portable fridge
until centrifoged. Plasma will be separated by centrifugation and will be transferred to
sppropriately labeled polypropylene tubes. Plasma samples will be storod frozen at
approximately -20°C or colder until shipped to ¢ither Department of Drug Analysis, SmithKline
Beecham, The Frythe, UK or its designee. SB ar its designee will store (-20°C or colder) the
frozen pharmacokinetic plasma samples until analyzed for tafenoquine concentrations using an
approved assay technique. Samples should be shipped intermittently during the study period.

Drug Analysis

Plasma concentrations of tafenoquine will be determined by SB or its designee using approved
assay methodology for the quantification of tafenoquine in humap plasms. The drug analysis
aspects of this study will be done under the dircction of the Department of Drug Analysis,
DMPK, SmithKline Beecham Pharmaceuticals, UK. The randomization treatment code may be
provided to the Drug Amlysis Department in order to avoid analyzing samples from patients
receiving the active comparator.  Prior ta database freeze, this information will not be
communicated to anyone outside DMPK, SmithKline Beecham Phammaceuticals. All drug
enalysis data will be stored in the Archives, SmithKline Beecham, Research and Development or

its designee.
Phermacokinetic Analynis

Plasma concentration-time data for tafenoquine will be tabulated end plotted for each subject.
Population PK end/or Bayesian estimation methods will be performed using software such as
NONMEM ar other currently acceptable methods to assess the pharmacokinetics of tafenoquine,
if data are appropriate. To support the population PK emalysis, the data from this study may be
combined with data from other studies, Mean populetion parameters will be assessed taking into
account demographic veriables (such as age, weight, gender, race), concomitant medicatians
andfor comorbid diseases. If data permit, the relationship between tafenoquine concentrations
and efficacy parameters and selected adverse events will be expiored.

Pharmacokinetic analysis of tafenoquine samples will be the responsibility of the Department of
Pharmacokinetics, DMPK, SmithKline Beecham. All tafenoquine pharmacokinetic data will be
stored in the Archives, SmithKline Beecham, Research and Development. The pharmacokinetic
analysis may be reported separately.

Drug and population pharmacokinetic analysis of mefloquine samples will be the responsibility
of the Australian Army Malana Institute, Brisbane.
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- Report to ADMEC dated 30 December 2000
SB 225262/033 ’
ADMEC 2% /00

Background:

Approval was given by ADMEC to conduct the subject trial on 14 June 2000. The
subject population consisted of members of the 1* Battalion Group deploying in
support of Peace Keeping operations to East Timor. A total of four amendments have
| been processed and approved by ADMEC. A fifth amendment is lodged concurrently
' with this report.

Recruitment:

A total of 759 personnel underwent the process of recruitment into the subject trial.
Recruitment was conducted in Townsville prior to the deployment of troops into a
. . malarious area and consisted of:

a, A briefing (information session) conducted by the Regimental Medical Officer
(Medical Monitor) undertaken 2 weeks prior to the commencement of the
formal recruitment process;

b. Secondary group briefings in groups of approximately 30 conducted by an
investigator, where opportunities to clarify issues and concems was offered
along with detailed information on nisk and benefit;

C. Further opportunities to clarify issues with an Investigator in groups of 2
individuals prior to obtaining signed informed consent. In each group of 2, one
witnessed the obtaining the consent of the other, and vice versa.

Screening:

A total of 663 individuals completed the full consent process and proceeded to the

screening phase of the study. This represents a consent rate of 87%. The remainder

was recorded as “unabje/unwilling to comply with the protocol™. This single category

_ was applied to potentislly protect individuals from suffering any possible recourse

¢ . from their decision not to enter the study. In this way they were grouped with others

who were not able to comply with the protocol for failing to meet the
inclusion/exclusion criteria of the protocol.

clinical chemistry or haematology parameters outside the inclusion ranges specified in
the protocol. As these volunteers were clinically well and had received no tral
medication, they are not subject to the followup requirements of the protocol, and
have been formally withdrawn.

Enrolment;
A total of 654 volunteers were subseguently commenced on tria! medication with a

three day loading dose administered under supervision in Townsville. The upper limit

i The screening total includes potential volunteers who subsequently were excluded for
|
|
|
I
for enrolment was 660 so 99% of maximum target was achieved. This allows for up to
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60 withdrawals over the prophylaxis phase of 6 months without affecting statisticai
power calculations.

Of these, 2 volunteers experienced adverse reactions significant enough to warrant
removal from the trial during the loading dose phase. One for aggravation of baseline
gastrointestinal symptoms and the other for nausea persisting throughout the toading
dose. Consequently, 652 commenced the prophylaxis phase proper. The two
volunteers withdrawn are being followed up for the 3 month period required by the
protocol, and to dale have reported no sequelae to their initial inciusion in the study.

Withdrawals:

No volunteers have requested withdrawal from the study since enrolment. In addition
lo those withdrawn during loading dosing, a further five volunteers have been
withdrawn for the following reasons:

One for skin rash possibly drug related;

One for depression prabably drug related;

One for gastrointestinal symptoms, probably drug related;

Omne for compassionate reasons (returned to Australia early); and

One retumed to Australia for ongoing medical treatment for gunshot injuries
not related to the trial medication.

cap T

Progress:

The study is currently progressing weil, with an adverse event rate possibly related to
the drug of approximately 3.8% over a minimum of 10 doses per volunteer. This
represents a crude estimate as the data is subject to more formal evaluation once data
entry has been completed. There have been no significant trends in clinical chemistry
or haematological parameters suggesting renal or hepatic toxicity.

As at this date there have been no cases of malaria in Australian troops for the wet
season 2000-01, Background rates in the local population have been showing a steady
rise over this period, indicating that the parasite is present and increasing.

Serious Adverse Events:

As at 31 December 2000 there had been a total of 23 Senious Adverse Events. In all
but one case (gunshot wound) the reason for classification was the process of
hospitalisation in the UN Military Hospital, Dili. It is considered that this simplc
system of classification has led to marked over-reporting on the “serious” category to
date. It is anticipated that amendment 5 will reduce the reporting rate by excluding
those events which represent admissions for situational rather than clinical
indications. Two events were considered to be possibly drug related and in both cases
the volunteers have becn removed from the study.
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Summary:

The 1rial has been carried out within the guidelines of good clinical practice. The
recruitment achieved 99% of target which, when coupled with a lower than
anticipated withdrawal rate has ensured maintenance of original power caiculations.
Specifically, all effort was made to eliminate any suggestion of coercion during the
recruitment phase. Preliminary information, while incomplete, would indicate that the
trial medication and comparator are both eflective and safe.

The prophylaxis phase will be completed over the period 16 Apnl — 2 May 2001,
prior to the next scheduled report 1o ADMEC.

LtCol Peter Nasveld
Principal [nvestigator

17 January 2001
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(1) Senous Adverse Events (SAE) from the use of Tafenoquine in Protocol
216/00 — A Randomised Double Blind Comparative Study to Evaluate the
Safety, Tolerability, and Effectiveness of Tafenoquine and Mefloquine for
the Prophylaxis of Malaria in Non-Immune Australian Soldiers Deployed
to East Timor

6. Major Kitchener addressed ADHREC at length with regard to the SAEs
observed in the above study. He referred in particular to the keratopathy resulting in
whorls in front of the corea which have been observed following ophthalmological
examination of study subjects. These effects have been found in approximately 75%
of the 97 subjects randomly selected for detailed examination. Major Kitchener was
unable to confirm whether this proportion related to the 75% of subjects receiving
Tafenoquine, as the researchers are blinded to which subjects are recetving
Tafenoquine, and which Mefloquine.

7. il in particular questioned Major Kitchener as to whether he had
any knowledge of the keratopathy having long term manifestations, or whether the
keratopathy had ever recurred at a later date, for example years later, following
cessation of administration of related drugs. Major Kitchener assured ADHREC that
in his extensive research into these questions he had not discovered that either
situation had ever arisen.

8. The Chair then asked all AMI members to be excused. Lengthy discussion took
place regarding the SAEs above, and the implications for any further use of the drug
in the future. The Chair explained to ADHREC that this type of side effect is well
known in other drugs of similar type, known as cationic amphiphilic compounds,
notably amiodarone, which is used in the treatment of cardiac dysrhythmia.
Keratopathy in this case is not regarded as an indication for cessation of treatment, but
rather a sign that the patient is taking their medication. Changes are well known to be
reversible on cessation of the medication.

9. suggested to ADHREC that an opinion from an independent

ophthalmologist be sought to advise Commitiee of the likely significance of the above
findings. In addition, discussion took place as to how long a time period to full or
partial resolution of the effects was reasonable. Discussion also took place to the
effect that any commencement of further trials involving Tafenoquine could occur
until these matters were resolved.

Recommendation:

The meeting resolved to request an independent ophthalmological assessment of the
likely effects of keratopathy from the specialist Reserve ophthalmology consultant to
the Defence Health Service. ADHREC maintained its position that no further
administration of Tafenoquine is to take place in any AMI trials until formal
ophthalmological review has shown that keratopathy has completely resolved, or that
specialist advice is that it will resolve in the near future. An appropriate time frame
for this resolution is to be indicated. This opinton is to be fumnished in writing to
ADHREC. Formal clearance in writing to AMI to proceed with any use of
Tafenoquine will only be given when ADHREC has had the above matters addressed
to its satisfaction.
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For action:
Chair
Exec Sec

: : . 2 P e R e S e s L L e e i .. copted r]
3.  The Chair invited Lieutenant Colonel Peter Nasveld and Lieutenant Commander
Sonya Bennett to address ADHREC. Liceutenant Colonel Peter Nasveld reported on
the Tafenoquine trial ADHREC Protocol 216/00. Lieutenant Colonel Nasveld

reported the following:

e i

(1} Update on SAE status Tafenoquine.

»  The tnal went well, it was a well-managed trial and the findings were
promising.

e  Use of other Anti-malarials, in similar personnel in similar environmental
conditions had reported 20% vivax malaria at 6 months post-deployment.
The trial population had reported only 1% vivax at & months post last dose.

* Throughout the operational deployment, no cases of malaria were reported
in the trial population, other comparable groups have reported 3-4%.

e  Tafenoquine has had a profound efficacy in the treatment of recurring
vivax malaria. The findings from this and other trials are identifying
Tafenoquine as an important drug for use in ADF and World Health
Organisation Malaria programs.

¢  The adverse event findings were not entirely unexpected although they had
not been seen before in animal trials or early clinical trials of Tafenoquine

e  No pre-trial assessment or baseline data collection was included in the
protocol as there was no cause. There is possible reason to review this
now. These investigations are pseudo invasive and are at an increased risk
to the subjects.

. Pigmented changes in the eyes have been observed in other drugs of the
same class, these changes all regress and resolve.

* The effect is believed to be dose dependent.

. Throughout the trial no reports from subjects were received related to
changes in visual perception.

e  The eye changes were universal in the Tafenoquine group, only one in the
eye examination subset did not have the pigmented whirl in the outer layer
of the cornea.

»  Of the subset of 100 of the study population who had eye exams, 95 went
on to participate in the study, 77 have been followed up. Of this 77, 59
were in the Tafenoquine group. Of this 59, 36 (61%) had complete
resolution by 10 weeks post last dose

e  The 18 members of the eye examination subset that have not had three-
month post last dose follow up will be reviewed between the 8-12 October.

. Consultant ophthalmologists expect complete resolution.

¢ IND approval from the FDA has been voluntarily suspended by the
researchers, the FDA will re-activate the IND approval at the 2/3 mark,
that is when 2/3 of the study population have had complete resolution and
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AIR VICE-MARSHAL BRUCE SHORT RFD

THE SURGEON GENERAL
AUSTRALIABNEFERSE FORCE
Departmen: of Defence
CP2-7-124
Campbell Park Offices
Canberra ACT 2600
21" Jupe 2001

Colonel J.L. Crompton RFD
SGADF Consultant Ophthalmologist
22 Walter Street

North Adelaide SA 5006

Dcar John.

At the 43" Meeting of the Australian Defence Human Research Ethics Committee on
the 18" June 2001, the topic of a serious adverse event in a trial using the anti-
malarial drug, Tafenoquine waa discussed.

The rescarchers reported the occurrence of vortex keratopathy due to phospholipidosis
induced by the cationic amphiphile, 7afenoguine. The trials of personnel receiving the
drug have been subsequently suspended pending further investigations of this
asymptomatic keratopathy, Information that a similar corneal deposition is found in
patients receiving Amiodarone as well as Chloroquine was also provided to the
committee. Ophthalmological screening of exposed ADF personnel is presently on-
going.

The committee resolved that ADHREC seck an independent ophthalmological
opinion as to the significance and long tenm effects, if any, of Tefanoquine —induced
Keratopathy, and to obtain a report for presentation at the 44™ meeting set down for
the 17* September 2001,

I would be obliged if you could provide me with such an opinion at your earliest
convenience. I will arrange for you to recetve all the relevant documentation about the

trials and subsequent correspondence from Raphaela Jarvis, Assistant Executive
Secretary, ADHREC,

Kindest regards,

Yours sincerely,

Brucc Short
Air Vice-Marshal
Chair ADHREC
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29-AlIG-2081 15:18 FROM:WALTER STREET &YE PT - Tt T TO: p:1 | FOLID
< l

'":YE SURGEONS 22 WALTER STREET, NORTH ADELAIDF. 54 soos

' FRLACD. FRACK, FAACD. rMc.n.. FRALO,

1. Vortox keratopathy refers to the whotl or vortex pattems seen in corneal epithelium
(outer skin of the eye) in varions conditions ranging from epithelial healing to
hereditary enzymo deficiency of Fabry's disease and o sysiepic administration of
verlous drugs. The strikingly aimiler morphological appearsnce caused by such s

dissimilar amay of underiymg conditions nggau that a common mechanism is
reaponsibie for generating these patterns. Bron in 1973 first suggested that the vortex
L . configurations pmbtbly are mnifcmrlon of the growth and repair proceas of the
comnesl qnﬂuﬁlum (Bm Al Vortex Patterns of the Cornea! Epithelium, Trans
Ophthalmal Soc, UK, 93:455, 1973). Epithelial cells erise from the limbal stem cells
in the limbal area (junction of the white scleral of the eye and clear coroen) end move
imwards at verying ntn ﬁomthedlmnm pmsofthc comeal Itmlm to an ares about
ome third of the dismance upwards from the lowest part of the cornea, !tuthaughtthu "
this flow of cells fmm tho periphery tovm'd.l this special area (the gnveymi of 1he

comes] epithelfurp) is reaponsible for the wharl-lile pam-.m commonly som o
s47f clinically. T R .

JCCROMPTON PTYLTD 5w 57 008 57008 G LCHAYNOND™ G JDAVES”
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The commonest drugs causing the drug-related vortex kermopathics are Chloroquine
and Amiodsrone but are also reported with Hydroxychloroquine, Quimacrine,
Amodisquine, Chlorpromazine, Pethidine and Indomethacin (Duane’s Clinical
Ophthalmology, Tasman W & Jacger E A, Lippincott — Raven, Philadeiphia, 1995,
Yolume 4, Chapter 17, page 6). The appearance of the slit-lamp microacopo is that of
grey-yellow-brown comeal epithelial deposits that arc symmetric and bilateral. They
appesr in a vortex pattemn from a horizontal line below the pupil and swirl outward
generally sparing (he limbas, Tt has also boen poted that once these deposits reach the

fully deveioped whorl configumtion, the kerstopathy does not progress but instead

gradually dissppears after the drug has discontinned.” Electron microscopic studies

have shown these epithelial deposits to be complex Hpid vitkin lysosome ~ "

intracytoplaamic inclusions. They rcpresent the ability of cationic amphiphilic drugs

to induce a generalized imralysosomal accumalation of poler lipids (Laoliraann i, -
Reuch R, Wassermamn O:  Lipidosis induced by Amphiphilic Cationic Drugs, -

Piochem Pharmacol 27:1103, 1978). Another morphologically similar comesl whorl
pattern is seen in heavy pigmented patients wherein limbal pigment extords into the
corneel epithelivm due to epithelial pigment slide.

Having studied the documents provided from ADHREC on Tefanoquine, 1 do not

believe that Tefanoquine will cause any permanent visual problems. 1 have seen
many hundreds of patients with drug-induced variex keratopathy and the_ vast
majority have no visual disturbance whatsoevar, and oaly one or two have had their
best correctod visyal acuity reduced by balf to one line on the Sneilen chan (the vin_ni
letter charts used for measuring viml.dmﬂu) “Likewise, it is my opinion that [
would predict that Tefanoquine will not hiave anf long-temm opfithatmic soquelse like

e

2

-
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all the other drug-induced keratopathiex, the drug deposition will fade completely

with time,

As regards tho trial itself, it would seem that there is an apparent weakneas in the
design of the trie} resulting from the subsequent finding of some retinal (Amdal)
abnormalities in the follow-up period. This has croated the cuwrrent confusion as to
whether ot not (hese lesions are new or whether the pre~trial examinntion was
insufficlently sigorous . T would recommend that for futire sirilar trials, that fondus
photographs taken prior 1o the tria} pravide the best (bt expensive) baseline. Such
docurnentation would certainly have preveutsd any such confusion end allowed
scienlific assessment B to whetber or not the drug was associated with any
pathological developments in the retina. From what 1 have read in the docaments, |
would very much doubt as to whether Tefanoquine has caused sny of the findings
reported in the retina, ic that the retinal changes were either there efi alony or whether
they are simply age rolated developments and not associated with the administration
of the drug. Clearly those soldiers found with fandus abnormalities will need long-
term follow-up to determine stability.

3 Of course, any side-effects need to be considered against any proven increase im the
efficacy as to the drug's anti-malarial action.

J L CROMPTON

Colonel

Consultant in Ophthalmology 1o the
Suigzun General, Ausiralian Defence Force

jlc/bzjme
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the remaining 1/3 are resolving. This requirement was almost achieved at
the 10-week post last dose (61% complete resolution).
¢  Other eye examinations (except three retinal angiograms) have been
normal.
® Of the 17 personnel who had retinal angiograms, three were abnormal.
Two of these three were classed as variants of normal. The third was
blatantly abnormal, reflecting an abnormal retina. The abnormalities
observed are typical of environmental effects and it is believed that the
abnormality is unlikely to be drug related. There are a number of other
environmental factors that have been linked with causing the effects seen
in the on abnormal case. The FDA has accepted this assessment.
|
|

4. From investigation of the SAE, the side effect profile of Tafenoquine related to
corneal changes can be described as:

Uniform
Cumulative dose
Asymptomatic

10 week resolution

5. The way ahead: Lieutenant Colonel Nasveld reported that 1,600 ADF personnel
have been exposed to Tafenoquine through AMI trials. 1000 of these volunteers were
involved in a three dosing day tral. Lieutenant Colonel Nasveld as the Principal
Investigator of this trial would like to contact these volunteers and inform them of the
findings of the changes in the comea. As the comeal change is believed to be dose
dependent, it is unlikely that these 1000 volunteers would have had any corneal
changes. None the less, Lieutenant Colonel Nasveld would like to further investigate
the effect of the corneal changes after a short course of Tafenoquine, such as that
undertaken by the first 1000 ADF personnel involved in AMI research trials, This
research would be an extension to the initial trial, using GMP product and providing
additional data on the appearance of corneal changes as a result from exposure to
Tafenoquine.

] . 6.  In the long terin, AMI would like to undertake a three-month Tafenoquine trial
’ for the prevention of vivax Malaria relapse. This trial would give a dose equivalent to
60% of that achieved in the six-month trial {216/00). Information gathered from this
trial would provide further investigation of the SAE; corneal changes would be

monitored, providing information relating to time to onset.

7. Undertaking the three day trial (272/01) would consolidate the study picture,
enabling AMI to provide all volunteers and their RMO’s with comprehensive
information regarding the SAE’s and the ensuing investigations, enabling fuil
dissemination of information, minimising anxiety of the volunteers.

8. Lieutenant Colonel Nasveld then briefed the committee on some of the specifics
of the two proposed trials.

(2) Protocol 267/01 — Evaluation of Tafenoquine™ for the Prevention of
Vivax Malaria Relapse
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9.  Lieutenant Colonel Nasveld informed the committee that in a sample of 27
patients treated with Chloroquine and Primaquine, there were nine relapses within a
12-month window, using Tafenoquine for eight weeks, from 28 patients there was
only one relapse. Tafenoquine is more effective at preventing relapse malana then
Chioroquine/Primaquine. This protocol has a three-month treatment ensuring there is
enough time to establish a sufficient loading dose.

10.  This study will also provide information regarding time of onset of the corneal
changes. )

()] Protocol 272/01 — Evaluation of Tafenoquine for the Post Exposure
Prophylaxis of Vivax Malaria (Southwest Pacific Type) in Non Immune
Australian Soldiers — Ophthalmology Tolerability.

11. This protocol has being designed to eslablish further information regarding the

use of GMP product and the ophthalmological effects of Tafenoquine that will

complement the earlier trial of a three-day dosing of Tafenoquine. The approval of

this protocol will be acknowledged by the FDA as an indication to reactivate the IND .
approval.

12. The Chair then asked Lieutenant Colonel Peter Nasveld and Lieutenant
Commander Sonya Bennett to be excused. Lengthy discussion took place regarding
the proposed studies. The usefulness and length of AMI presentations to the
committee was comuented on. Discussions included comment on the need to ensure
a nominal role of participants in these studies, the moral and ethical obligations to
investigate further the causal relationship to the potentially 1/17 finding of abnormal
retinas after dosing with Tafenoquine. There is an obligation between the researcher
and the volunteers that is separate to the obligations between the researcher and the
supply company, GSK, to ensure further research and investigation of any adverse
findings is undertaken. The committee found a number of deficiencies in the
consent/information sheet that need to be addressed. The committee requires that the
researchers report to the committee after the completion of the data collection from
protocol 272/01, rather then the usual six-month reporting period.

Recommendation: . :
The meeting resolved to approve the use of Tafenoquine, and the two above protocols

with the following provisions:

(1)  Protocol 267/01 — Evaluation of Tafenoguine™ for the Prevention of
Vivax Malaria Relapse

a. The consent form is amended to include in the Risks/Discomforts
section a statement to the effect “Tafenoquine has been found to be
related to reversible changes in the front of the eye. Long term
studies of the drug are yet to be completed” and “it has not yet been
registered with the regulatory authorities in Australia”.

(2) Protocoi 272/01 — Evaluation of Tafenoquine for the Post Exposure
Prophylaxis of Vivax Malara (Southwest Pacific Type) in Non Immune
Australian Soldiers — Ophthalmology Tolerability.
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a. The AMI report to ADHREC at the completion of the data collection,
not the usval six month reporting time frame.

For Action:
Exec Sec
Assistant Exec Sec

13, The Charr then thanked Lieutenant Colonel Nasveld and Lieutenant
Commander Bennett for their attendance, and they lefi the meeting.

(1) Protocol 216/00 — A Randomized, Double-Blind, Comparative Study to
Evaluate the Safety, Tolerability and Effectiveness of Tafenoquine and
Mefloquine for the Prophylaxis of Malaria in Non-Immune Australian Soldiers
Deployed to East Timor.

19. Major Landy and Miss Jarvis visited the Army Malaria I[nstitute in Brisbane to
conduct an audit on the above protocol. At the time of the ADHREC audit, there
were two other audits being conducted, one by Glaxo SmithKline, and the other by
the US Amy Medical Materiel Development Activity. Major Landy informed the
committee that the ADHREC audit team was very well received by the unit, and that
the level of record keeping was of a high standard.

20. During the course of the audit, it was found that there was one consent form
missing. The unit has undertaken to inform ADHREC when this form is located.

21. Doctor Twomey asked if there was a process of random auditing available to
ADHREC, and whether it was outlined in the guidelines for researchers. Major
Landy explained that random auditing would be constrained by the ADHREC budget,
and that there was no requirement as such for HRECs to conduct audits on trials.
There was uncertainty as to whether random auditing was mentioned in the guidelines
for researchers

Recommendation:
Provide advice to ADHREC on whether there is mention of random audits in the

guidelines for researchers.

For action:
Exec Sec
Assistant Exec Sec

e Protocol 216/00 — A Randomized, Double-Blind, Comparative Study to
Evaluate the Safety, Tolerability and Effectiveness of Tafenoquine and
Mefloquine for the Prophylaxis of Malaria in Non-Immune Australian Seldiers
Deployed to East Timor.

(1) Safety Update.
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13. 1t was the feeling among the Committee that, whilst the information provided
in this safety report was reassuring, it would be preferable to have all information
conveyed openly and honestly to every member involved in current and previous
Tafenoquine trials. This will markedly reduce the risk of a perceived cover up.

Decision
The Principal Investigator is to provide a copy to ADHREC for review of the draft

letter from Glaxo SmithKline that is proposed to be distributed to subjects.

For Action:
Exec Sec

c. lntroduce Lieutenant Colonel Peter anveld nnd Lieutenant Commander
Sonya Bennett, Protocals 216/00 — A Randomised, Double-Blind, Comparative
Study to Evaluate the Safety, Tolerability and Effectiveness of Tafenoquine and
Mefloquine for the Prophylaxis of Malaria in Non-Immune Australian Soldiers
Deployed to East Timor and 292/02 — A Randomised, Double-Blind, Phase 2
Study of the Safety, Immunogenicity and Duration of Immunity of
Chimerivax™-JE, Live Attenuated Vaccine in Healthy Adults.

3. The Chair invited Lieutenant Colonel Peter Nasveld and Lieutenant
Commander Sonya Bennett to address ADHREC. Lieutenant Colonel Nasveld
informed ADHREC that the research relating to Protocol 216/00 is now complete.
The eye changes that were previously reported in some patients have now resolved,
and there have been no further reports of visual disturbances experienced by any
patient.

4.  During the course of the analysis of the data collected, it was noted that there
were a number of patients whose serum creatinine levels did not return to baseline,
although they stayed within the normal range. Amendment 7 was written to address
this issue. Lieutenant Colonel Nasveld asked ADHREC to consider whether it would
be appropriate for the continued investigation of these patients to be conducted as
clinical follow up instead of as a formal amendment to the Protocol. He stated that
this would prevent further delay in the assessment of these patients. He also requested
that ADHREC consider appointing a renal physician to assist in the assessment of any
patients whose serum creatinine is found to be still above baseline at the follow up
assessment. He said that this had been a recommendation from Glaxo SmithKline’s
renal consultative group.

5.  Licutenant Colonecl Nasveld stated that, with ADHREC's approval, it was the
intention of the researchers to close the study, but to continue to clinically monitor the
patients who had been involved in the tnal.

0. Licutenant Colonel Nasveld and Lieutenant Commander Bennett were then
asked to wait outside while (he proposals were discussed.
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Licutenant Colonel P.E. Nasveld
Reszarch O

Ausiralian Armay Malana Insiituie
Weary Dunlop Dvive

Gallipoli Barracks

ENOGGERA QLD 4032

Dear Lieutenant Colonel Nasveld

AUSTRALIAN DEFENCE HUMAN RESEARCH ETHICS COMMITTEE
(ADHREC) PROTOCOL 216/00: A RANDOMIZED, DOUBLE-BLIND,
COMPARATIVE STUDY TO EVALUATE THE SAFETY. TOLERABILITY
AND EFFECTIVENESS OF TAFENQQLINE AND MEFLOQUINE FOR THE
PROPHYLAXIS OF MALAREA IN NON-IMMUNE Al STRALIAN SOLDIERS

DEPLOYED TO EAST TIMOR

. ADIIREC hos considered your request with regards o the issving of the leuer
Dosing With The Study Drug Tafenoquine to all swudy participants. This Distribution
kas been cleared by ADHREC to proceed.

2 The Commitice wishes you well. Please contact me if' | can be of any assistance.

Yours sincerely,

s22

ant Exceutive Sccretary

; RIE BRODERICK
ustralian Defcnee Human Rescarch Ethics Committee

21 February 2003

Defending Australia ard s Nation! interest;
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[ DEPARTMENT OF DEFENCE
AUSTRALIAN ARMY MALARIA INSTITUTE

Gallipoli Barracks, Enoggera, Queensland 4052

548-7-41

Insert Address Block

Dear Study Participant

DOSING WITH THE STUDY DRUG TAFENOQUINE

In (insert year) you were given the drug TAFENOQUINE for (insert duration x
days/weeks/months), under my care, as part of a malaria study to assess the safety and
effectiveness of this drug that is under development by the drug company GlaxoSmithKline
and the US Army. This study was run by the clinic at (insert location).

Nearly 3000 people, including yourself, have been given TAFENOQUINE in studies. These
people have been recruited from Australia, Asia, Africa, Europe and the United States. No
serious problems, or long term effects, have been reported with TAFENOQUINE since
dosing began in humans over 5 years ago.

In a recently completed study in soldiers given TAFENOQUINE for 6 months, a group of the
soldiers had additional examinations of their eyes — both before the study began, and at the
end of the study after taking the drug for 6 months. In this group many of the soldiers who
received TAFENOQUINE developed tiny deposits on the front of their eyes (the cornea). It is
important for you to know that none of these soldiers had any symptoms — their vision was
not affected in any way. Exactly the same changes are seen with other drugs used all over the
world for a variety of diseases and conditions. This includes the drug chloroquine that has
been used for many years in treating and preventing malaria. With all these drugs it is also
important for you to know that these deposits disappear completely, given time. We know
from the examinations in the soldiers that, for TAFENOQUINE, deposits disappear after
about 6 months. You may have received TAFENOQUINE for a far shorter time period than
these soldiers. We do not believe these deposits have any long-term effects on your eye or
your vision.

Very recently a group of expert eye doctors from all over the world met in America to review
the findings in the soldiers and provide advice. They agreed that these deposits were of little
concern, would completely disappear with time, they do not affect vision, and are not a reason
to stop taking drug. This group of doctors also reviewed other examinations on these soldiers
— such as how well they could read letters on a chart, colour vision, and looking at the back of
the eye. They confirmed that none of the soldiers had suffered any loss of vision as a result of
taking TAFENOQUINE.
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We hope you find this information reassuring, in that there is currently no evidence that vision
has been affected in any subject given TAFENOQUINE. If you finished your study more than
1 year ago, these totally harmiess deposits are extremely unlikely to be present.

However, if you are still concemed, you may want to contact your local doctor or clinic for
further advice. Please, make an appointment by contacting your local Regimental Aid Post or
Medical Centre for initial assessment. If your doctor thinks that further specialist assessment
is required, he/she will then contact us at the Malaria Institute to arange suitable followup.

You should take a copy of this letter with you to your appointment so that your doctor can
advise us of any findings or followup required. Additionally, we would appreciate it if you
could sign and date the copy of the letter included and retumn it to us in the pre-paid envelop
provided so that we can be sure that this information has reached you. Alternatively, you may
wish to acknowledge receipt or seek clarification by emailing the Principal Investigator at the
email address listed below.

Yours sincerely

PETER NASVELD

Lieutenant Colonel
Principal Investigator

Double click here to add promulgation date

I, , acknowledge receipt of the above information.

(please print name clearly)

Signature of Swudy Volunteer:

Vol ID number(if known):

Date:
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(’ - ADHREC

DEFENCE Resaeh Eous Cammies
PERSONNEL CP2.7066
Dapanmert of Delance
Canbarra ACT 26800
2000/1 560511
ADRREC 216/00

DHSB a3 /2002

Lieutenant Colonel P.E, Nasveld
Research Officer

Australian Armmy Malaria Institute
Weary Dunlop Drive

Galhipoli Barracks

ENOGGERA QLD 4052

Dear Lieutenant Colonel Nasveld

AUSTRALIAN DEFENCE HUMAN RESEARCH ETHICS COMMITTEE
{ADHREC) PROTOCOL 216/00: A RANDOMIZED, DOUBLE-BLIND,
COMPARATIVE STUDY TO EVALUATE THE SAFETY, TOLERABILITY
AND EFFECTIVENESS OF TAFENOQUINE AND MEFLOQUINE FOR THE
PROPHYLAXIS OF MALARIA IN NON-IMMUNE AUSTRALIAN SOLDIERS
DEPLOYED TO EAST TIMOR

1.  Thankyou for submitting for protocol safety update dated 23 January 2002. The
update was reviewed by the Australian Defence Human Research Ethics Commitice
(ADHREC) on Monday the 25" February 2002.

2.  ADHREC has considered the update and it was the feeling among the Comumnitice
that, whilst the informaticn provided in this safety report was reassuring, it would be
preferable to have all information conveyed openly and honestly to every member
involved in current and previous Tafenoquine trials. This wili markedly reduce the risk
of 8 perceived cover up. As such, ADHREC stili requires you, as the Principal
investigator in the current and previous Tafenoquine trials, to inform all previously
dosed Tafenoquine subjects of the ophthalmological findings. ADHREC requires a
copy, for review, of the draft lemter from Glaxo SmithKiine, to be distributed to
subjects.

Defonding Avatreils and its Nulrond! inkwass
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Decision:

It was feit among the members that the researchers were displaying due diligence in
following up on results that, even though they were still in the normal range, were not
back to pre-trial levels. It was decided that;

(1) it would be appropriate for the affected patients to be clinically monitored,
rather than amend the protocol,

(2) amendment 7 to Protocol 216/00 would bk withdrawn,

(3) a renal physician would be appointed to assist with clinical follow up if .~
required.

For action:
Exec Sec
Assistant Exec Sec

TTXRRECE 2 ¢ 3

f. Protocol 216/00: Randomised, double blind, comparative study to evaluate
the safety, tolerability and effectiveness of tafenoquine and mefloquine for
the prophylaxis of malaria in non-immune Australian seoldiers deployed to
East Timor- Antihody studies

Researchers requested that samples be re-tested using new technology and equipment.

The samples are being tested for Malaria, as per the original
consent/information process. The committee noted and ratified the decision.

Decision: ADHREC concurred that the samples can be tested using the new
technology. It requested researchers submit a formal request for extension of
the protocol. '

Action by:
Exec Sec
Assist Exec Sec

st e SRR MR R R R

otocol 216/00: A randomized, douhle-blind, comparative study to
evaluate the safety, tolerability and effectivemess of tafemoquine and
mefloquine for the prophylaxis of malaria in non-immune Australian
soldiers deployed to East Timor —- Antihody studies.

i

v

70. ADHREC noted that the extension letter and approval out-of-session

Decision: No further action required.

. n E S was qun at ] t hthe s rrt for tocol
216/00 A Randomized, Double-Blind, Comparative Study To Evaluate The
Safety, Tolerability And Effectiveness Of Tafenoquine And Mefloquine For The
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Prophylaxis Of Malaria In Non-Immune Australian Soldiers Deployed To East
Timor is still overdue. She stated on a number of occasions that, by her recollection,
Army Malaria Institute (AMI) were still waiting for further reports from the overseas
sponsors of the study. Despite stating that she would confirm this with AMI, the issue
was raised again later in the meeting, but Exec Sec was unable to add anything to her
previous response. Note by Exec Sec: For brevity, the issue is dealt with in full

here, The protocel was initially closed on 12 June 2002, but re-opened following a
request to do so by AMI on13 July 2005. ADHREC granted an extension on 1
August 2005 until 31 December 2007, to enable further analysis of samples which
have been sent to America. As was recalled by Exec Sec, the final report from
GlaxoSmithKline is still being awaited. Exec Sec spoke to Commanding Officer /
Army Malaria Institute on 4 July 2006. Lieutenant Colonel Cooper will provide a
progress report to Exec Sec as a matter of urgency. A package summarising key
everits o do with Profocol 216/00 is enclosed with these Minutes

@) ITEM EIGHT ~FINACREPORTS e ()

Protocol 216/00: A randomised, double-blind, comparative study to evaluate the
safety, tolerability and effectiveness of tafenoquine and mefloquine for the
prophylaxis of malaria in non-immune Australian soldiers deployed to East
Timor.

Discussion occurred as to the apparent efficacy of both agents, with a different side-
effect profile being the main differences. \

Decision: Letter of thanks to be sent to the researcher.

Action:
Exec Sec
Asst Exec Sec

ITEMEIGHT “FINAL REPORTS

Protocol 216/00: A randomized, double — blind, comparative study to evaluate
the safety, tolerability and effectiveness of tafemoquine and mefloquine for the

prophylaxis of malaria in non-immune Australian soldiers deployed to East

Timor. Support Paper. /
30.  Letter of thanks to the Researchers.

Decision: Letter of thanks to the Researchers.

Action:

Exec Sec
Asst Exec Sec
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Mociif;
approc d

Lientemunt Colonel Peter Nasvelid
Prizcizo! Cesgars Climctan, AN

[ T S | Seoa
Wear Dunlon Drve

Cranipotli Bacracks
ENOGGERA QLD 40352

Dear LTCOL Nazveld
AUSTRALIAN DEFENCE HUNMAN RESEARCIH ETHICS COMMITTEE
{ADHREC) PROTOCOL 210.0t: A RANDOMIZED, DOUBLE-BLIND,
COMPARATIVE STUDY TO EVALUATE THE SAFETY, TOLERABILITY AND
; EFFECTIVENESS OF TAFENOQUINE AND MEFLOQUINEFOR THE

¢ . PROPHYLANIS OF MLALARLA IN NON-IVMNMUNE AUSTRALIAN SOLDIERS
DEPLOYED TO EAST TIMOR ~ ANTIBODY STLDIES

I.  Your submission t0 vse storgd specimens to underfaxe antibedy swdies i

derermine malarda exposure was censidersad by the ADHREC at the mesting of 48

July 2CO# The Committes considerad that the reguest was censistent with the nitt

pretoco] and informed consent form and represented an altemative method of

evaluating exposurs to malana, which was not suffictently developed to be specified i

the initial protocol. The Cormmittes agreed that the consent provided by subjects at

recruifment for the study is sufficient to meet the requirements for use of the

specimens stored at AMI for the proposed purpose. The use of the samples 15

specifically restricted to tests for malaria exposure.

2. This information was communicated by email along with the requirement 10

formally request an extension of the study window beyond the originally approved 3
years. We note that you have formaliy requested this extension till 31st December

o 2007, and this cxtension has been approved as of 25th July 2005

= . 3. ADHREC requires vou to provide six-monthly progress reports, the next being
due oa 25 Jaauary 2003, ADHREC's compliance with the NHNMRC Nariona!
Statement on Ethical Conduct in Rescarch Involving Humans requires that your
progress reports include any events of significance oceurring in the conduct of the
protocol, and, where applicable, eommert on: the security of your records; compliance
with the approved consent procedures and documentation. and compliance with any

other special condictors that ADHREC may have required.
4. I your protocel requires any modification, ADHREC approval must be scuzht in
writing. detailing all medifications required.

Defenging Australiy snd is Natzral lreness
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&l DEPARTMENT OF DEFENCE
AUSTRALIAN ARMY MALARIA INSTITUTE

Gallipoli Barracks, Enoggera, Queensland 4352

548-741
ADHREC 216/00
AMI 65/05

Lieutenant Colonel Rosemary Landy

Executive Secretary

Australian Defence Human Research Ethics Committee
CP2-7-6

Campbell Park, ACT, 2600

Dear

EXTENSION OF APFROVALS FOR ADHREC PROTOCOL 216/00 - A RANDOMIZED,
DOUBLE-BLIND, COMPARATIVE STUDY TO EVALUATE THE SAFETY,
TOLERABILITY AND EFFECTIVENESS OF TAFENOQUINE AND MEFLOQUINE FOR
TIHE PROPHYLAXIS OF MALARIA IN NON-IMMUNE AUSTRALIAN SOLDIERS
DEPLOYED TO EAST TIMOR — ANTIBODY STUDIES

1. Following our discussions in Hanoi and further clarifying discussions wit“
of WRAIR, we would like to formally request ADHREC clearance to conduct Iollow on antibody
screening on blood samples collected as a component of the subject trial, As discussed we believe the
consent process undertaken during the subject trial is sufficient from the subject perspective to allow
the use of existing samples for this purpose. Specifically that the subjects were aware in the consent
process that the study was assessing the “Effectiveness” of the antimalarial agents in protecting them
from malaria, and more directly under Study Tests in the Consent Form they gave permission for
*checking your blood for malaria™.

2. The attached US Army Protocol identifies tests of exposure to malaria, which were not available
at the time of the initial study conduct. They represent a significant step forward in determining
whether or not subjects may have been exposed to malaria infection, but because of adequate
prophylaxis failed to manifest as clinical disease. In other words, whether the drugs used were
effective in preventing malaria. The introduction to this protocol outlines the advantages of following
this path in the current climate of restrictions to placebo controlied triais which may otherwise have
given these answers.

3. As the final study report has not been registered with ADHREC, AMI have retained all existing
samples for this study in keeping with our extant policy of retaining all study materials until all study
activity has been {malised. AMI have been aware of the possibility of using these samples to define
exposure as more promising technologies became available and in fact have continued to be in the
discussion loop for the concept of surrogate markers of exposure since the formation of the original
study design. The intent has always been to test these samples for exposure if and when technological
advances made such an assessment possible,

4. If testing succeeds in identifying sufTicient exposure of our subjects without patent disease, it is
possible that the subject trial would be ratcd as “pivotal™ in the development of this compound and
result in significant logistic savings in moving Tafenoquine towards market availability.

5. Given that subjects have ceased their direct study involvement upto 4 years ago, it is considered
impractical to reinitiate the consent process. Recent experiences already reported to ADHREC
regarding followup communication with these subjects regarding unexpected eye findings during tbe
study, saw 166 of the 654 subjects retum acknowledgments {prepaid return to AMI) indicating tbat
they had received the information. This is a relatively poor return given the considerable effort that
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went into the notification process. A requirement to re-consent specifically for this activity would be
unlikely to achieve a better outcome and would result in the ADF sample set not being available in the
time frame required for their inclusion in this promising sub study.

6.  We have considered the potential impact of the activity on the subjects. We believe there is no
detriment to the subjects as all samples are de-identified except by study number and date of
collection. We retain at AMI the only listing that could link the subject number to a specific subject,
and under existing arrangements are fully awarc of our respomsibilities for maintaining this
confidentiality. Additionally, the findings of malaria exposure in a subject would not require any
further specific followup with that subject as any clinical episode of malaria since that time would
have been manifest well before now.

7.  We also acknowledge that there is no direct benefit derived by the subject im the use of their
samples in this study, but believe the benevolence considerations of a potential development of robust
surrogate markers for this disease meets the ethics test or no malevolence and a community

benevolence.

8.  AMI request consideration of this proposal as a way of progressing our knowledge of exposure
risk in deployed ADF personnel and of contributing to the overall development of alternative study
designs and strategies that will allow the development ol promising antimalarial candidate drugs in a
revised Helsinki Declaration environment that imposes constraints on placcbo controlled trial activity.
Success with this project stands to revolutionise the approach to the conduct of malaria clinical studies
in the future.

g.  On your approval we would request WRAIR to modify the attached protocol by amendment to
reflect the inclusion of AMI samples and to include AMI in the listings of collaboratmg Institutions

and personnel. This will ensure that the ADF obtains some oversight and benefit from association with
the project,

10. Funding is available to undertake this project in the current US Fiscal Year04, so your prompt
consideration would be appreciated.

Yours sincerely

PETER NASVELD
Lieutenant Colonel
Principal Researcb Clinician

23 May 2005
Attachements:
1. Information and Consent Form ADHREC 216/00

2. US Army Protocol
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A= DEPARTMENT OF DEFENCE

- . AUSTRALIAN ARMY MALARIA INSTITUTE

Gallipol: Barracks, Enoggera, Queensland 4052

548-7-41
ADHREC 216/00
AMI 168/06

Licutenant Colonel Rosemary Landy

Excculive Secretary

Austratian Defence Human Research LEthics Commitice
C12-7-6

Campbel! Park, ACT, 2600

Near /)
v res 7

CLARIFICATION AND STATUS REPORT FOR EXTENSION OF APFROVALS FOR
ADHREC PROTOCQL 216/00 - A RANDOMIZED, DOUBLE-BLIND, COMPARATIVE
STUDY TO EVALUATE THE SAFETY, TOLERABILITY AND EFFECTIVENESS OF
TAFENOQUINE AND MEFLOQUINE FOR TUE PROTHYLAXIS OF MALARIA IN NON-
IMMUNE AUSTRALIAN SOLDIERS DEFLOYED TO EAST TIMOR ~ ANTIBODY
STUDIES

1. Following our discussions today wec have reviewed the situation with the subject trial. As you
will be aware the original study was closed out by ADIIREC and nolified to us as being closed on 12"
June 2002 (PR2000/15605/1).

2. Foilowing approaches from the US Amy, including our conversations in Ilanei in May 2005,
we requested from ADHREC permission to use the stored samples [tom this study 10 look al malaria
antibodies, using newer techmiques than were available at the time of the original study (548-7-41
AMTI 65/05 dated 23™ May 2005). A new protocol specific to the proposed extension was forwarded to
ADHREC at this time. The original response to us came from Tess Winslade by email indicating that
the approval had heen given but that the Committee liad requested thet we formally requiest an
extension for the original study. Consequently, a second letter was sent on 13" July 2005 (548-7-41
AMI 92/05) formally requesting an extension.

3 A formal written response from ATHIREC confirming the extension was sent on {* August
2005, stating an ADIREC clearance date of 25" July 2005 and extending the project until 31°
December 2007 (PE 2000/15605/1 ADHRI'C 216/00).

4. Following the receipt of this permission AMI undertook the specimen preparation required by
the protocol. Subsequent to this activity the US Army withdrew funding for the project amd no further
analysis has been undertaken. Enquiries indicate that the required funding for this project is now
unlikely.

5. H is noted that & report for this activity was due at 25" Jannary 2006, and the Principal
Investigator acknowledges that this report was not prepared in the required time frame, targely
because there bad been no study related activity.
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6. AMI request that ADHREC:
a. Withdraw the Extension to Protocol 216/00

b. Maintain the Close-out of Protocol 216/00 as at 12 June 2002.

7. Inthe event that any new activity becomes possible, AMI will re-initiate communications with
the Commitiee.

8.  Thankyou for your assistance with this project and we remain disappointed that the extension
did not go ahead considering the effoni thal had been put into place to get this intercsting extension
underway. Please pass on my eppreciation 1o the Commiltee for the effort expended on this project,
alang with my apologies for any confusion that the extension process may have caused.

Yours sincerely . -

s22

PETER NASVELD
Lieutenant Colonel
; Principal Research Clinician

i
b
].

4™ July 2006

© ) et
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FOLID
R\
Australien Government s
Depariment of Defence
Defence Support Group ' Delencs Health Services
cF.7-121
Camphd] Park
CANBERRA ACT 2680
2000/15605/3
ADHREC 216/00

DCO/OUT/ 2006/ 1 &

Lientenant Colonel Peter Nasveld
Principal Research Clinjcian, AMI
Weary Dunlop Drive

Gallipoli Barracks

ENOGGERA QLD 4032

Dear LTCOL Nasveld

AUSTRALIAN DEFENCE HUMAN RESEARCH ETHICS COMMITTEE (ADHREC)
PROTOCOL 216/00: A RANDOMIZED, DOUBLE-BLIND, COMPARATIVE STUDY TO
EVALUATE THE SAFETY, TOLERABILITY AND EFFECTIVENESS OF
TAFENOQUINE AND MEFLOQUINE FOR THE PROPHYLAXIS OF MALARIA IN
NON-IMMUNE AUSTRALIAN SOLDIERS DEPLOYED TO EAST TIMOR ~ ANTIBODY

STUDIES

1. Thank you for informing the Committee that this project has been completed and for
providing a copy of your Final Report. Your report was presented at the ADHREC meeting on
Monday 28% August 2006.

2. The Committee congratulates you on the completion of your project and wishes you all the
best for any research ventures you may undertake in the future.

3. Our file has now been finaiised.

Yours sincerely

Australian Defence Human Research Ethics Committee
CP2-7-068

Campbell Park Offices

CANBERRA ACT 2600

,/ September 2006
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