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Malaria in the Australian Defence Force:

the Bougainville experience
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THE ISLAND OF BOUGAINVILLE lies about 600 km north-
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east of mainland Papua New Guinea (PNG) and geographi
cally is in the northernmost part of the Solomon Islands chain. ©
The island itself is 200 km long and 65 km across at its widest
part. Formerly a dependency of Australia, it has been
administered as a province of PNG since that country o
achieved independence in 1975. Widespread civil unrest ha
been present since then, focusing mainly on dissatisfaction b
native islanders with the presence of a large copper mine. Thi

During a 5-year period, almost 4000 Australian
personnel served in the Papua New Guinean province of
Bougainville.

The first randomised, double-blind trial comparing
Malarone (a combination of atovaquone and proguanil)
with doxycycline was conducted during the deployment.
Malarone was as effective as doxycycline and better

led to open conflict erupting in 1988. The main instigators of
unrest were a loose coalition of parties named the
Bougainville Revolutionary Army (BRA). Despite several
years of intervention by the PNG Defence Force, ongoing
guerrilla warfare continued unabated, with the BRA seeking
full independence for the island.
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tolerated.

0 Another trial compared a 3-day course of tafenoquine
with the course of primaquine that was standard at that
time for post-exposure prophylaxis. There was no
statistical difference in rates of malaria following either

regimen.

There were 64 episodes of malaria affecting 50
individuals. This gave an attack rate of 41.6 malarious
episodes per 1000 man years. Most attacks occurred
after the person had returned to Australia.

The dosage of primaquine was increased partway
through the deployment, from 22.5 mg to 30 mg per day.
The attack rate fell from 67.1 to 13.2 per 1000 man years.
The attack rate following tafenoquine post-exposure
prophylaxis was 63.5 per 1000 man years.

ADF Health 2004; 5: 69-72

In late 1997, a fragile truce was negotiated between several
parties to restore order to the troubled PNG province. As part
of the truce, teams of both military and civilian international
observers were deployed to Bougainville, along with
associated support staff, to facilitate the peace process.
Personnel from New Zealand, Fiji, Vanuatu and a large
contingent from the Australian Defence Force (ADF) were
among the first to commence monitoring operations from
December 1997.

During the following five and a half years, until the official
winding-down of the operation on 30 June 2003, Australia
committed more than 3500 military personnel and 300
civilian monitors to the Truce Monitoring Group (TMG) and
later the Peace Monitoring Group (PMG), as part of Operation
Bel Isi! This article is a brief summary of the experience of
these personnel with malaria during and following their
deployment to Bougainville.
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Bougainville was known to be
hyperendemic for Plasmodium
vivax and P. falciparum malaria
before the deployment of the
TMG. In accordance with ADF
policy on malaria prophylaxis at
the time? all personnel com-
menced taking doxycycline
(100mg daily) 2 days before
leaving for Bougainville, continu-
ing for 2 weeks after return to
Australia. In addition, they
received primaquine (7.5 mg three
times daily for 14 days) after

those experienced with doxycy-

cline. There were no reports of
photosensitivity in the Malarone

group; however, headaches were
more frequent.

Malarone appears to be an effec-
tive alternative to doxycycline for
use by ADF personnel. The current
price of $58 (US$45) per 12 tablets
militates against its general intro-
duction at this time, given that for
most recipients of doxycycline
there were few significant adverse
effects to justify the much higher

cost of Malarone. In 2002, Malar-
one was registered for prophylaxis
of falciparum malaria.

leaving the endemic area to elimi
nate potentialP. vivax hypno-
zoites, the liver stages of the _
parasite that cause clinica E ‘ Ma
relapses of malaria. In Septembg

2000, the dose of primaquine wa
increased to 15mg twice daily in
response to higher than expect
rates ofP. vivax malaria in mem-
bers returning to Australia.

BOUGAINVILLE
ISLAND irowai

-

Tafenoquine

UJ

The second clinical trial conducted
during the operation was of a new
8-aminoquinolone drug, tafeno-
quine, for post-exposure prophylafistive hundred and
ninety-two personnel were randomised into either the
standard 14-day primaquine regimen or the 3-day tafenoquine
regimen. Six of the 214 personnel given primaquine
developedP. vivax malaria, compared with eight of the 378
personnel given tafenoquine. These figures were not signifi-
cantly different. Both drugs induced symptoms of mostly
gastrointestinal intolerance, with tafenoquine producing
statistically significant slightly higher rates. Despite this, most
people preferred the shorter course of tafenoquine over
primaquine.

This was the first trial conducted on the use of tafenoquine to
be conducted for the indication of post-exposure prophylaxis.
The trial was sponsored by the ADF, with treatment courses of
dafenoquine provided by SmithKline Beecham under their

Q.

Research activities

Two major clinical trials were conducted by the Army Malaria

Institute (AMI) during the course of Operation Bel Isi. These

resulted in significant variations to the standard ADF

antimalarial protocol. There were also activities for sampling
malaria vectors on Bougainville and for assessing the
effectiveness of the bednetting currently used in the ADF.

Malarone

The first trial was a randomised, double-blind study assessin
the tolerability and effectiveness of Malarone compared with
doxycycline® Malarone, a combination of atovaquone 250 mg
and proguanil 100 mg, was a relatively new antimalarial agent
for the treatment of. falciparum malaria. This trial was the
first double-blind comparative prophylaxis trial of Malarone.
The study was sponsored by the ADF, and blinded treatmen
drugs were supplied by Glaxo Welcome.

One hundred and fifty personnel were recruited from the
February and April rotations and randomised to either
Malarone or doxycycline 100 mg once daily throughout their
deployments.

Preliminary analysis of the findings indicates that Malarone
is as effective as doxycycline in preventing malaria infection,
and is better tolerated. It appears to be a safer alternative, witf
no changes observed in clinical chemistry or full blood
counts. Although it appears to produce gastrointestinal effects
of its own, these tend to be less troublesome or severe thasnopheles farauti is the main malaria vector on Bougainville
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collaborative development program with the United States
Army Medical Materiel Development Activity.

Vector sampling

In addition to the clinical pharmacological trials, there were &
malaria vector sampling activities conducted by AMI. These
found that the main malaria vector on Bougainville is
Anopheles farauti.®

Bednet protection

A further study conducted during the deployment to
Bougainville assessed the protection provided by the standar
ADF bednet compared with a new self-supporting bednet
developed by the Walter Reed Army Institute of Research inSome of the village children in Bougainville
the United States. The newer US bednet did provide greater

protection than the ADF model. However, both provided

>97.8% protection compared with no protect‘?on. parasitaemia within 28 days after primary treatment with
1500 mg chloroquine; this was counted as one episode in total.

This member was not given primaquine with the primary
. L. treatment. One other member had a recurrence more than 1
Malaria statistics month after treatment with chloroquine but not primaquine.
Notwithstanding the positive findings of these trials, a This has been included as two episodes. Of the total number

significant number of cases of malaria occurred as a result off patients, one had three clln_lcall relapses, which re_sponded
the deployment of ADF personnel on Operation Bel Isi. o chloroquine on each occasion; however, no parasites were

The first case of malaria reported from Operation Bel Isi found on slides when reviewed at AMI or on polymerase

was diagnosed on 11 Mar 1998, about 4 months after thechain reaction (PCR) testing performed at AMI. These events

operation commenced. This was a case eivax diagnosed W?I'rr?elnc)c\llzgeif’;t]tggi ?;atlgsfclﬁs ?ikr)r?;/f : resentations was 41.6
2 months after the person had returned to Australia. This P yp .

pattern — of the first clinical episode of malaria occurring on gﬂg;(?uze?grlzaﬂgs Ag‘?:r dlé)?g rrr?:r?t i/:?zr:\s?trifnxgroi?] url(;.ggor
return to Australia — was common for most cases of malaria ’ ploy ’

recorded by the AMI. At 15 June 2004, the last case had bee%e rate had been exceeded in the ADF only twice since the
(

diagnosed on 12 December 2003, about 3 months after retur econd World War: in 1962, du_rlng the Mal:_slyan R Campa|gr_1
from Bougainville. 5 per 1000 man years), and in 1968, during an outbreak in

Examination of the AMI Central Malaria Register data trlf \ﬁetntam War_ ({:7/10_00_|rra_n Iy ee?rsf)tlﬁvermele?ts, ':(he t
reveals that there were 59 case®.ofivax, three cases @t attack rate seen in bougainviile Is lower than the attack rates

; : : : een in the battalions deployed to East Timor (52—-135 per
{g:ecrlft)iz;%m and two cases in which the species was nOI’iOOO man yeard). East Timor lies in the Indonesian

When examining where these cases occurred, there were: archipelago and is endemic for similar strains of malaria as

. 5 cases in Bougainville (thre@ falciparum and twoP those found in Bougainville, and thus provides a valid
viva) comparator.

58 cases after return to Australia. and After the dosage of primaquine was increased from 22.5mg
' t9 30mg per day for post-exposure prophylaxis, the rate of

1 case that occurred overseas as a relapse of an unknowny/. . . .

unidentifiable species. primary presentation of vivax malgna fell from 67_.1 to 13.2

Of the cases that occurred on return to Australia: per 1000 man years. The rate of primary presentation for those

- 45 were primary presentations (4 vivax ana one receiving tafenoquine post-exposure prophylaxis was 63.5 per

unknown/unidentifiable species), 1000 man years.
= 8 were a first relapse,
= 3 were a second relapse, and
= 2 were a third relapse. Comments

Overall, there were 64 episodes of malaria affecting 50
individuals. Nine individuals went on to have one further These figures highlight the fact that most cases of malaria in
relapse; three of these had a second relapse, and two a thiersonnel who have been deployed to an endemic area occur
relapse. One member had true recrudescence: a recurrence after the member has left the area of operations and has
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returned to Australia. The major burden of disease in the ADFof a malaria case. There have been many examples when, long
is caused by the relapsifgvivax strain. The fact that 90% of  after the initial clinical episode, advice has been sought from
cases occurred after return to Australia indicates thatAMI regarding the treatment of a relapse in an individual who
doxycycline is effective in suppressif vivax while it is was never notified to AMI at the first instance. This is
being taken. It also implies that compliance with doxycycline particularly the case with ADF reserves, who constituted a
while on deployment was good. significant proportion of the Bougainville personnel. On

Continued emphasis on personal protective measures toeturn to Australia, reservists usually present to their local
prevent initial inoculation with the parasite, and further civilian medical practitioner for treatment of any health
refinement of and compliance with post-exposure prophy-problems. Quite understandably, the civilian medical practi-
laxis, are required to help rectify the problem of large numberstioner is unaware of the ADF's treatment and reporting
of malaria cases on return to Australia.

protocols. Given the inherent limitations in the reporting
process, these figures may underestimate the true incidence of
malaria occurring in service personnel returning from
operational duties.
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Of significant note is the large decrease in attack rate for 1.
malaria presentations when the dose of primaquine was
increased from 22.5mg to 30 mg per day. This increased the®
total dose from 315mg to 420mg. In 1977, Clyde and *
McCarthy demonstrated that it is the total dose of primaquine
that determines the successful treatmer efvax malaria.
They found 6 mg/kg was the recommended optimum dose for
the Chesson strain &f vivax, the strain typically present in
the South-West Pacific regidn.

Although tafenoquine post-exposure prophylaxis gave
protection similar to a daily dose of 22.5mg primaquine, it
compared poorly with the 30 mg daily dose. It must be noted .
that this is not a direct comparison and confounders may exist,
such as improvement of facilities and preventive medicine g
vigilance over time.

Furthermore, many individuals performed multiple tours of
duty in Bougainville and thus received multiple eradication
courses of primaquine, which may further bias the results £
towards finding no difference between treatments. Multiple
repeated primaquine prophylaxis would reduce the likelihood g
of primary presentation, as hypnozoites not cleared with the
first course might be cleared with subsequent courses before
sufficient time had elapsed for clinical illness to develop. 9.

A major limitation in collating these statistics is that the
reporting of malaria in the ADF is wholly reliant on the initial
treating medical practitioner or health facility notifying AMI
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Service or any extant ADF policy
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