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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"1. 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 KrintafelTM. 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 ArakodaTM. 

9. On 12 July 2018 the FDA Anti-infective Drugs Advisory Committee voted to recommend 
approval of single-dose tafenoquine (KrintafelTM) 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.  

  

                                                      
1Professor 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 KozenisTM, and for prevention, under the trade name 
KodatefTM. Both KozenisTM and KodatefTM 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 20183. 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.4  
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 ArakodaTM and KodatefTM 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.   
                                                      
3 The tafenoquine treatment study was designated as ‘Study 046’ 
4 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 INTERFET5. 
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. 
                                                      
5 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. At this time mefloquine 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.6 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. 

 

  

                                                      
6 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 mefloquine 
or tafenoquine during Timor-Leste deployments7, including how many soldiers from the 
131 Locating Battery, Royal Australian Artillery received mefloquine when they deployed to 
Timor-Leste in 20008. The Committee has also requested clarification as to whether all those 
deploying to Timor-Leste were given mefloquine, and who was given tafenoquine9. 

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 
participants 

Location  Dates Unit (or 
Battalion Group) 

Tafenoquine for 
eradication10  

Tafenoquine 
Primaquine 

1017 (378/639) 
464 

Bougainville/  
Timor-Leste  

February 1999 
to April  2000 
 

3 RAR, 5/7 RAR, 
others 

Tafenoquine 
prevention11 

Tafenoquine 
Mefloquine 

492 
162 

Timor-Leste  October 2000 
to April 2001 

1 RAR 

Mefloquine vs 
doxycycline 
prevention12 

Mefloquine 
Doxycycline 

1157 
388 

Timor-Leste  Apr - Oct 
2001;  
Oct 2001 to 
Apr 2002 

4 RAR; 
2 RAR 

Tafenoquine for 
the treatment of 
malaria13 

Tafenoquine 31 Australia  Between 2000 
and 2001 

Various 

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 
8 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 
9 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 
10 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. 
11 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. 
13 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 
1st 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 mefloquine 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 matters14. Approximately 100 individuals were selected at the 
beginning of the tafenoquine prevention study for additional testing and assessment pre-, during and 
post-deployment15. 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' 
15 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”16. 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 Caligari17 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 studies18. 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  
18 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 used19. 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. A loading 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 
Australia20, it is recommended in that of other countries such as New Zealand21. 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 doses22. 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 tolerable23. 

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 resulted24.  

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).  
 

  
                                                      
19 Roche. Product and Consumer Medicine Information Licence, Lariam ®, Mefloquine Hydrochloride (Australia). 
20 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). 
21 See New Zealand PI for LariamTM 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 
23 Boudreau E, Schuster B, Sanchez J, et al. Tolerability of prophylactic Lariam regimens.  Trop Med Parasitol 1993; 
44: 257-265 
24 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).  

 

  

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



 

14 
September 2018 

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’) protocol25. 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 198226. 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.  

 

  

                                                      
25 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  
26 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 Association27 and the Quinism Foundation28, 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. As detailed 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 research29. 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 
28 Submission 17 to the Senate Inquiry - The Quinism Foundation 
29 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 201630. 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 mefloquine 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 mefloquine. 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”31 to a description of someone where 
“…something is tested on them that has not been tested on people before” 32. While the first 
definition obviously applies to the participants in these or any other studies, the second definition 
does not apply. 

                                                      
30 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-AntiMalarialTrials.pdf  
31 Merriam-Webster Dictionary (online) 
32 Collins English Dictionary (online) 

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

http://www.defence.gov.au/Publications/COI/Docs/COI-AntiMalarialTrials.pdf


 

18 
September 2018 

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 time33. 

 

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 Voucher. 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.  

 

  

                                                      
33 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 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 201834 
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 
doxycycline35. Therefore, as the Committee has heard, a small number of individuals in earlier 
deployments were prescribed mefloquine. 

98. As described 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 deployments36. This is because, 
notwithstanding the fact that the studies were successful and that most users tolerated mefloquine or 
even preferred it (94 per cent of soldiers taking mefloquine 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.  

  

                                                      
34 To 31 August 2018 
35 This changed in 2006 when atovaquone/proguanil was officially adopted in policy as the second line antimalarial. 
36 Ibid, 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 MalaroneTM, 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 cost37.  

101. Atovaquone/proguanil was tested for use in prevention of malaria in ADF personnel in 
Bougainville during the late 1990s38, 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. In terms 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 considered39. 
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 

                                                      
37 For example Submission 17 to the Inquiry by the Quinism Foundation. 
38 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) 
39 Elmes N, Bennett S, Nasveld, P. Malaria in the Australian Defence Force: the Bougainville experience. ADF Health, 
2004, 5 (2). pp. 69-72.  
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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.”40 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 malaria41. 
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 effects42. 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 years43.  

 

 

  

                                                      
40 Roche. Product and Consumer Medicine Information Licence, Lariam ®, Mefloquine Hydrochloride (Australia).  
41 See CDC Fact Sheet at: https://www.cdc.gov/malaria/resources/pdf/fsp/drugs/mefloquine.pdf 
42Lobel HO, Campbell CC, Hightower AH, et al. Long-term malaria prophylaxis with weekly mefloquine. The Lancet. 
1993 Apr 3;341(8849):848-51 
43 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 
medications44.  
 

Short term effects – vivid dreams  
111. As reported 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 

                                                      
44 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 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. In its 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 themselves45. 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”46 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 studies47. 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”48. 

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 200749. 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)  
                                                      
45 The GSK briefing to the FDA is available at: 
https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Anti-
InfectiveDrugsAdvisoryCommittee/UCM612875.pdf  
46 Ibid p 26 
47 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  
48 Ibid p 124 
49 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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d. fear of exposure to a toxic agent, contagious disease, or injury (31 per cent)  

e. hearing of a close friend or co-worker injured or killed (30 per cent) 

f. being present when a close friend or co-worker was injured or killed (13 per cent)  

g. 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 
group50. 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 (Iraq and Afghanistan) between 2001and 2008 supports the premise that long term 
adverse effects are more likely to be related to deployment experiences than antimalarials51. 
The study demonstrated no significant mental health adverse outcomes related to antimalarial 
medications when combat exposure was taken into account52. The deployed veterans group was 
compared against a non-deployed group who had also taken antimalarial medications. 
No significant associations were found between mefloquine 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 mefloquine 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 evidence53.  

  

                                                      
50 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, Iannos 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 
51 Schneiderman AI, 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 
52 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?”  
53 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” 54. 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 tafenoquine55. 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 mefloquine 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 mefloquine56. 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 conditions57.  

  

                                                      
54 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  
55 Specialist Medical Review Council. Re: Decision of the Repatriation Medical Authority not to make Statements of 
Principles for “chemically-acquired brain injury caused by mefloquine, tafenoquine or primaquine”. Request for 
Review Declaration No. 34. Commonwealth of Australia Gazette. 17 September 2018 
56 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/Literature%20Review.pdf   
57 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 201658. 
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. 

 

  

                                                      
58 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 stage59. 
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 problems60. 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.  

 

                                                      
59 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 
60 Van Hooff M, Lawrence-Wood E, Hodson S, Sadler N, Benassi H, Hansen C, Grace B, Avery J, Searle A, Iannos 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 DVA 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. An example of this is the concern expressed by the parents of Jacqueline Davies at the 
Townsville public hearing61. 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 acknowledgement62. Defence has acknowledged since 
at least the March 2016 Townsville forum that, as shown in the international literature, mefloquine 
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 mefloquine63. 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 documentation64. 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.  

                                                      
61 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, 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 
63 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 
64 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 DVA takes the lead in this process, as the vast majority of those who were 
participants in the studies are no longer serving in the ADF65. 

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. 

  

                                                      
65 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 SOP66. 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 mefloquine 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. 

  

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

Annex A – Product Information for KrintafelTM 

Annex B – Product Information for ArakodaTM 

Annex C –Tafenoquine prevention study (Study 033) - Study Protocol Released under FOI 
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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 
travel to a malarious area 

200 mg (2 of the 100 mg tablets) 
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 
regimen 

In the week following exit from 
the malarious area 

200 mg (2 of the 100 mg tablets) 
taken one time, 7 days after the last 
maintenance dose 

• Administer ARAKODA with food.  [see Clinical Pharmacology (12.3)].

• Swallow the tablet whole.  Do not break, crush or chew the tablets.

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

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

2 Maintenance (weekly) 
doses 

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

3 or more Maintenance 
(weekly) doses 

2 doses of 200 mg (2 of the 100 mg tablets), taken as 
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: 

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

• 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)].

• 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)]

• patients with known hypersensitivity reactions to tafenoquine, other 8-aminoquinolines, or
any component of ARAKODA [see Warnings and Precautions (5.5)].
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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 G6PD 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 
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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: 

• Hemolytic Anemia [see Warnings and Precautions (5.2)]

• Methemoglobinemia [see Warnings and Precautions (5.3)]

• Psychiatric Effects [see Warnings and Precautions (5.4)]
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• 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 
Cmax 147 ng/mL (20.7%)a 
Tmax 14 hr (6 – 72 hr)b 
AUCinf 70 hr*mcg/mL (24.6%)a, c 

a Coefficient of Variance (CV) 
b Median and (Range) 
c Plasma tafenoquine AUCinf  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 (IIV:  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 ARAKODA1 
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 
[98.3% CI] 2 

– 73.3%  
[54.0%, 84.5%] 

1 200 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 
[98.75% CI]2  

– 71.3%  
[55.8%, 81.4%] 

1 200 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 
• Advise patients to take ARAKODA with food.

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

• 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)]. 
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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 I should know about ARAKODA? 
ARAKODA can cause serious side effects including:  
• 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.

• 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.

• 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.

• ARAKODA can have other serious side effects. See “What are the possible side effects of ARAKODA?”
What is ARAKODA? 
• ARAKODA is a prescription medicine used to help prevent malaria in people 18 years of age and older.
• Malaria is a serious disease of the blood that is spread by infected mosquitos.
• It is not known if ARAKODA is safe and effective in children.
Do not take ARAKODA if you: 
• have G6PD deficiency.
• are breastfeeding a child known to have G6PD deficiency or breastfeeding a child that has not been tested for

G6PD deficiency.
• 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.

• 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: 
• have nicotinamide adenine dinucleotide (NADH) reductase deficiency. People with NADH reductase deficiency

have a higher risk for methemoglobinemia if they take ARAKODA.
• have or have had mental health problems.
• are pregnant or plan to become pregnant. ARAKODA can harm an unborn baby who has G6PD deficiency.

o 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.
o 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.

• are breastfeeding or plan to breastfeed. It is not known if ARAKODA passes into breast milk. See “Do not take
ARAKODA if you:”
o 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 I take ARAKODA? 
• Take ARAKODA exactly as your healthcare provider tells you to take it.
• ARAKODA is given as 2 tablets that you will take together as a single dose. Each ARAKODA tablet has 100 mg of

tafenoquine.
• You will start taking ARAKODA 3 days before you travel to a malaria area.
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o Take 2 tablets, 1 time each day for 3 days.
• You will continue to take ARAKODA while you are in the malaria area.

o Take 2 tablets, 1 time each week.
o Start taking this dose of ARAKODA 7 days after the last dose of ARAKODA that you took before your travel

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

o Take 2 tablets.
o Take this dose of ARAKODA 7 days after the last dose of ARAKODA that you took while you were in the

malaria area.
• Take ARAKODA tablets whole. Do not break, crush, or chew the tablets before swallowing.
• Take ARAKODA with food.
• It is important 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.
• If you miss 1 or 2 daily doses of ARAKODA before your travel to the malaria area:

o 1 daily 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.

o 2 daily 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.

• If you miss any weekly doses of ARAKODA while you are in the malaria area:
o 1 weekly dose: take 2 tablets, 1 time on any day up to the time of your next scheduled weekly dose.
o 2 weekly doses: take 2 tablets, 1 time on any day before your next scheduled weekly dose.
o 3 or more weekly doses: take 2 tablets, 1 time each day for 2 days up to the time of your next scheduled

weekly dose.
• 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: 
• See “What is the most important information I should know about ARAKODA?”
• 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 itching
o trouble breathing or wheezing
o vomiting

o fainting and feeling lightheaded
o rash
o hives

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 I store ARAKODA? 
• Store ARAKODA at room temperature between 68°F to 77°F (20°C to 25°C).
• 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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Lieutenant CoJoneJ Peter Nasveld 
Principal Research Clinician, AMI 
Weary Dunlop Drive 
Gallipoli Barracks 
ENOGGERA QLD 4052 

Dear LTCOL Nasveld 

~''"" tteeltll Seniqs 
CPl-7-121 
Ca,...bcll Park 
CAN81RJlA ACT UIO 

AUSTRALIAN DEFENCE HUMAN RESEARCH ETHICS COMMITIEE (ADBREC) 
PROTOCOL 216/00: A RANDOMIZED, DOUBLE-BLIND, COMPARATIVE STUDY TO 
EVALUATE THE SAFETY, TOLERABILITY AND EFFECTIVENESS OF 
T AFENOQUINE AND MEFLOQUINE FOR THE PROPHl:'LAXIS OF MALARIA IN 
NON-IMMUNE AUSTRALIAN SOLDIERS DEPLOYED TO EAST TIMOR - ANTIBODY 
STUDIES 

1. Thank you for infonning 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 28th 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 Wldertake in the future. 

3. Our file has now been finalised. 

Yours sincerely 

odor Rosemary A. Landy 
Executive Secretary 
Australian Defence Human Research Ethics Committee 
CP2-7-068 
Campbell Park Offices 
CANBERRA ACT 2600 
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