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Cost—effectiveness of artemisinin combination therapy for
uncomplicated malaria in children: data from Papua New

Guinea

Wendy A Davis,? Philip M Clarke,” Peter M Siba,® Harin A Karunajeewa,* Carol Davy,® lvo Mugller® &
Timothy ME Davis®

Objective To compare the cost—effectiveness of conventional antimalarial therapy with that of three artemisinin combination treatment
regimens in children from Papua New Guinea aged 6 to 60 months.

Methods An incremental cost—effectiveness analysis was performed using data from 656 children with Plasmodium falciparum and/or
P. vivax malaria who participated in a large intervention trial in two clinics in northern Papua New Guinea. The children were randomized
to one of the following groups: (i) conventional treatment with chloroquine plus sulfadoxine plus pyrimethamine (CQ-+S+P); (i) artesunate
plus S plus P; (iii) dihydroartemisinin plus piperaquine (DHA+PQ); and (iv) artemether plus lumefantrine (A+L). For treatment outcomes,
World Health Organization definitions were used. The cost of transport between home and the clinic plus direct health-care costs served
as a basis for determining each regimen’s incremental cost per incremental treatment success relative to CQ+S+P by day 42 and its
cost per life year saved.

Findings A+L proved to be the most effective regimen against P, falciparum malaria and was highly cost-effective at 6.97 United
States dollars (US$) per treatment success (about US$ 58 per life year saved). DHA+PQ was the most effective regimen against P, vivax
malaria and was more cost-effective than CQ-+S+P.

Conclusion A+L and DHA+PQ are highly cost-effective regimens for the treatment of paediatric P. falciparum and P vivax malaria,
respectively, in parts of Papua New Guinea. Future research will be required to determine if these findings hold true for other territories
in Asia and Oceania with similar malaria epidemiology.

Abstracts in G H13Z, Frangais, Pyccxmit and Espaiiol at the end of each article.

Introduction

Recent estimates show that Plasmodium falciparum causes 225
to 500 million cases of malaria and nearly one million malaria-
related deaths worldwide each year.'~* Of these deaths, 96% take
place in low-income countries and 87% in children younger
than 5 years of age. An additional 70 to 390 million people de-
velop P, vivax malaria annually.” Although P, vivax is generally
thought to cause benign disease, it can lead to severe illness and
even death.* Malaria generates an annual loss of about 34 million
disability-adjusted-life-years, is the twelfth leading cause of mor-
bidity in the world,” and undermines society and the economy
in many ways.” In places with intense disease transmission, its
long-term detrimental repercussions on economic growth and
development transcend the additive costs of individual cases.’

Fortunately, the burden of malaria can be reduced through
effective case management and vector control measures, includ-
ing the use of insecticide-treated bed nets and indoor residual
insecticide spraying.” Although choosing the right antimalarial
treatment is crucial for effective management of uncomplicated
infections, cost—effectiveness studies have been few. All the stud-
ies performed since the 1990s, when artemisinin combination
therapy (ACT) became available, have focused on sub-Saharan
Africa and India and on P, falciparum malaria®'® despite in-
creasing recognition of the pathogenic importance of P vivax."!

Wide differences in the cost and efficacy of ACT regimens make
comparative cost—effectiveness studies indispensable.

Both P, vivax and P, falciparum exist in Oceania and parts
of Asia, where malaria is hyper- or holoendemic. A particularly
complex epidemiological situation exists in low-lying areas of
Papua New Guinea,'”"? where we recently conducted a trial
comparing three ACTs with conventional therapy for uncom-
plicated paediatric malaria.'* In this paper we assess the relative
cost—effectiveness of these four treatment regimens.

Methods

An open-label, randomized, parallel-group study (Australian New
Zealand Clinical Trials Registry ACTRN12605000550606)
was conducted between April 2005 and July 2007 in two
northern coastal provinces of Papua New Guinea (Madang and
East Sepik) among children 6 to 60 months of age with uncom-
plicated P, falciparum or P. vivax malaria who presented to two
rural clinics. All children were randomly allocated to one of the
following: (i) conventional treatment with chloroquine (CQ)
plus sulfadoxine (S) plus pyrimethamine (P), henceforth referred
toas CQ+S+P; (ii) artesunate (ARTS) plus S plus P, henceforth
ARTS+S+P; (iii) dihydroartemisinin (DHA) plus piperaquine
(PQ), henceforth DHA+PQ; and (iv) artemether (A) plus

lumefantrine (L), henceforth A+L. Recruitment, informed con-

2 University of Western Australia, Fremantle Hospital, PO Box 480, Fremantle 6959, Western Australia, Australia.

b University of Sydney, School of Public Health, Sydney, Australia.

¢ Papua New Guinea Institute of Medical Research, Madang, Papua New Guinea.
¢ University of Adelaide, School of Population Health, Adelaide, Australia.
Correspondence to Timothy ME Davis (e-mail: tdavis@cyllene.uwa.edu.au).

(Submitted: 1 November 2010 — Revised version received: 21 December 2010 — Accepted: 4 January 2011 — Published online: 1 February 2011)

Bull World Health Organ 2011;89:211-220 | doi:10.2471/BLT.10.084103

211



Research

Artemisinin combination therapy for uncomplicated malaria in children

Wendy A Davis et al.

Fig. 1. Number of patients in trial of antimalarial treatment regimens conducted in 2005-2007 in Papua New Guinea who were
eligible for participation and were followed from randomization through day 42. Cost-effectiveness analyses were done using

2007-2008 cost data
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PCR, polymerase chain reaction.

2 “PCR-corrected” denotes correction for re-infections identified by means of polymerase chain reaction genotyping of polymorphic Plasmodium falciparum loci.

sentand other study procedures have been
described in detail elsewhere.* The present
comparative assessment of cost—effective-
ness is based on data from 656 children
(482 with P falciparum malaria and 195
with P vivax malaria, since 21 children had
both pathogens) who were recruited based
on eligibility and followed according to the
study protocol (Fig. 1).

Drugs and dosage

The drugs used in the trial were from the
following laboratories and were admin-
istered in the following combinations
and doses:

i) CQ+S+P: CQ (Aspen Health, St
Leonards, Australia), 10 milligrams
(mg) of base per kilogram (kg) of
body weight daily for 3 days, plus S
and P (Roche, Basel, Switzerland) as
25 mgper kg of S plus 1.25 mg per kg
of P with the first dose of CQ;

ii) ARTS+S+P: ARTS (Sanofi-Aventis,
Paris, France), 4 mg per kg daily for
3 days, plus S and P as 25 mg per kg
of S plus 1.25 mg per kg of P with the
first dose of ARTS;

iii) DHA+PQ (Beijing Holley-Cortec,
Beijing, China): DHA, 2.5 mg per
kg, plus PQ phosphate, 20 mg per
kg, daily for 3 days;

iv) A+L (Novartis Pharma AG, Basel,
Switzerland): A, 1.7 mg per kg, plus
L, 10 mg per kg, twice daily for 3 days.

Alldrugs were administered with wa-
ter except for A+L, which was given with
milk, as instructed by the manufacturer,
to increase bioavailability. All doses were
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supervised except for the evening doses of
A+L, which were taken at home.

Clinical follow-up

Axillary temperature measurements
and blood film microscopy were sched-
uled on days 1, 2, 3, 7, 14, 28 and 42.
Asymptomatic children who developed
uncomplicated or severe malaria during
follow-up were given rescue antimalarial
therapy consisting of quinine (7-20 mg
of base per kg twice daily for 7 days)
intramuscularly if unable to tolerate
oral therapy, or otherwise orally plus a
single dose of S+P. Efficacy was assessed
in accordance with World Health Orga-
nization (WHO) definitions,”” namely,
(i) carly treatment failure: signs of severe
disease' or an inadequate parasitological
response by day 3; (ii) late parasitologi-
cal failure: parasitacmia between days 4
and 42 (after a favourable response on
days 1-3); (iii) late clinical failure: late
parasitological failure plus an axillary
temperature > 37.5 °C, and (iv) adequate
parasitological and clinical response:
none of the conditions in i—iii. In cases
of P falciparum malaria, these outcomes
were corrected for re-infection by ge-
notyping the disease pathogen through
polymerase chain reaction (PCR)."
Since no equivalent protocols have been
established for re-emergent P vivax,"
treatment outcomes among patients with
P, vivax malaria were not corrected.

Economic analyses

Our economic analyses focused primar-
ily on societal costs. We estimated the

cost of travelling between home and
the health clinic plus the direct costs
of health care (i.e. conventional treat-
ment and ACTs, visits to health clinics,
clinical tests and rescue antimalarial
therapy, when indicated). We compared
the net costs and net effectiveness of the
three ACTs with those of conventional
therapy with CQ+S+P and expressed
the results as cost—effectiveness ratios. All
analyses and comparisons were performed
separately for P. falciparum and P. vivax
on both a per protocol and a modified
intention-to-treat basis.'* Per protocol
analyses included children with complete
follow-up or confirmed treatment failure
and excluded those who were treated for
malaria without confirmatory microscopy
or who defaulted from follow-up. These
excluded patients were retained in the
modified intention-to-treat group, to
which we applied: (i) a worst-case ap-
proach (early treatment failure assumed
for those excluded on or before day 3
and late parasitological failure or late
clinical failure assumed for all others)
and (ii) a best-case approach (all missing
follow-up blood films were assumed to be
parasite—negative). In asecondary analysis,
we extrapolated outcomes to estimate
the increase in life expectancy obtained
with the most effective treatment based
on the estimated mortality associated
with P, falciparum and the remaining life
expectancy.

For each patient, standardized data
were collected at each scheduled clinic
visit and at any extra unscheduled visits
on days when fever or other symptoms
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were present (sick days). These data
included the doses of all the drugs be-
ing used to treat the malaria and its
symptoms or complications (e.g. trial
medication, rescue quinine, paracetamol,
iron and folate supplements, etc.). Unit
costs were obtained from the Papua
New Guinea National Department of
Health under the Medium-Term Ex-
penditure Framework,'” participating
clinics, Novartis Pharma AG and local
suppliers (Table 1) and were combined
with resource volumes to obtain a net
cost per patient during follow-up. Mean
net costs and associated 95% confidence
intervals (Cls) were calculated for each
treatment arm. Costs are reported in
2007-2008 United States dollars (US$)
and undiscounted due to the relative
brevity of the trial.

All study participants were sched-
uled for eight clinic visits (including
day 0 and excluding sick days). However,
since usual-care (non-trial) visits are dif-
ferent and less frequent, we conducted
a complementary analysis with the
costs of conventional therapy or ACT
treatment based on a single clinic visit
comprising both diagnosis and treat-
ment. We assumed the same number of
subsequent sick-day visits for all chil-
dren except those with early treatment
failure, whose clinic visit scheduled for
day 1-3 was replaced by a sick-day visit.
For each patient, the actual cost of trial
visits was replaced by the estimated cost
of standard practice, which depended on
treatment allocation. We assumed that
no-cost forms of fat, such as in breast
milk or fat-containing foods, were always
consumed with A+L except during the
initial clinic visit (day 0).

The primary endpoint of the trial was
treatment failure by day 42.'* A secondary
analysis of the lifetime benefits of using
A+L to treat P, falciparum malaria was
performed by using lifetables to estimate
the potential life years saved. All results
are reported as means and standard de-
viations (SDs) or mean differences and
95% ClIs. The Cls for the key cost—effec-
tiveness ratios were calculated by Fieller’s
method." The effect of assumptions on
the main results was examined by sensi-
tivity analyses involving a cost—effective-
ness analysis using best- and worst-case
scenarios and modified intention-to-treat
assumptions. All data were analysed with
SPSS 15.0 (SPSS Inc., Chicago, United
States of America) and Microsoft Excel
97 (Redmond, USA).
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Results
Costs

Table 2 shows the mean cost per patient
for CQ+S+P and the three ACTs and
the mean cost difference between these
regimens over the duration of the study,
by type of cost and allocation for P, falci-
parum and P, vivax in both trial and usual
care settings. For P, falciparum malaria,
ARTS+S+P, DHA+PQ and A+L cost
between US$ 0.26 and US$ 0.48 more
per patient, on average, than CQ+S+P.
The A+L group had the additional cost
of milk. Transportation costs made clinic
visits the most expensive component.
Other costs — quinine rescue treatment,
treatment for anaemia, paracetamol
or clinic visits — did not differ sig-
nificantly between conventional therapy
and ACT regimens. The total costs of
usual care were significantly higher in the
ARTS+S+P and A+L groups than in the
conventional therapy group.

For P vivax malaria, ARTS+S+P,
DHA+PQ and A+L cost between
US$ 0.22 and US$ 0.36 more per patient,
on average, than CQ+S+P (Table 2).
Again, the A+L group had the additional
cost of milk. Other costs did not differ sig-
nificantly between conventional therapy
and ACT regimens. The total costs of
usual care were significantly higher in
the A+L group than in the group that
received CQ+S+P.

Outcomes

In the per protocol analysis of the 388
children with P, falciparum malaria who
completed the trial, 341 (87.9%) had
an adequate parasitological and clinical
response, with the highest rate of success
(95.2%) in the A+L group, followed
by the DHA+PQ group (88.0%), the
ARTS+S+P group (85.4%) and the
CQ+S+P group (81.5%).'* Among
the 154 children with P, vivax who at-
tended the clinic on day 42, 69.4% had
an adequate parasitological and clinical
response in the DHA+PQ group com-
pared with 13.0%, 33.3% and 30.3% in
the CQ+S+P, ARTS+S+P and A+L
groups, respectively."* Table 3 documents
the proportion of treatment successes and
costs for each pathogen species and type
of analysis (per protocol versus modified
intention-to-treat) in a usual care setting.
The incremental number of successes
and costs, together with the incremental
cost—effectiveness ratios, are also shown

for each ACT compared with CQ+S+P.
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Cost-effectiveness

The primary measure of cost—effectiveness
was the incremental cost—effectiveness
ratio, defined as the incremental cost per
incremental treatment success of ACT
relative to the comparator, CQ+S+P (see
cost—effectiveness planes in Fig. 2). In a
usual care setting, DHA+P+Q and A+L
are cost-effective alternatives to CQ+S+P.
For DHA+PQ the average cost per treat-
ment success was US$ 2.95, with an 87%
probability of the cost-effectiveness
ratio being < US$ 50.00. For A+L the
average cost per treatment success was
US$ 6.97, with a 99% probability of
this being < US$ 50.00. The incremental
cost—eflectiveness ratio of A+L relative to
DHA+PQ, the next best alternative, was
US$ 10.60 per success, with a 92% prob-
ability of this ratio being < US$ 50.00.
For P, vivax (Fig. 2), DHA+PQ was the
most effective treatment, with an average
cost saving of US$ 0.18 per success in a
usual care setting when compared with
CQ+S+P,and a > 99% probability of the

cost per success being < $1.00.

Cost per life year saved by
artemether plus lumefantrine

In 2008, achild aged between 1 and 4 years
in Papua New Guinea could expect to live
another 64.9 years."” Mortality from P.
Jfalciparum malaria treatment failure has
been estimated at 0.185%, or about 1.9
deaths per 1000 patients.” In our study, the
incremental success of A+L over CQ+S+P
in children 6-60 months old was 13.7%
(95.2% versus 81.5% success). Thus, for
every 1000 patients with P falciparum
malaria who are treated with A+L instead
of CQ+S+P, an additional 0.253 life is
saved (0.00185 x 1000 x 0.137=0.253).
The increase in average life expectancy per
1000 cases of P falciparum malaria treated
with A+L instead of CQ+S+P is ap-
proximately 0.253 x 64.9 years = 16.4 years
(or 12.8 years when discounted at 3%, as
recommended by Gold et al.”!). The extra
costassociated with A+L versus CQ+S+P
treatment was US$ 955 per 1000 cases
treated (per protocol analysis). Therefore,
the cost of A+L per life year saved was
US$955/16.4=US$ 58.23 (or US$ 74.6

when benefits are discounted at 3%).

Discussion

This is the first economic analysis of a
range of contemporary treatment op-
tions for children living in an area of
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Table 3. Comparative costs, treatment successes and cost—effectiveness for conventional therapy and three artemisinin
combination therapy (ACT) regimens for paediatric uncomplicated malaria, by pathogen species, including worst-case and
best-case scenarios under modified intention-to-treat analysis, Papua New Guinea, 2007-2008

Cost or effectiveness parameter

Plasmodium falciparum

Plasmodium vivax

Conventional ACT Conventional ACT
CQ+S+P ARTS+S+P DHA+PQ  A+L CQ+S+P ARTS+S+P DHA+PQ A+L

Per protocol
No. of patients 81 103 100 104 46 39 36 838
Successes (%) 82 85 88 95 13 B8 69 30
Mean cost (US$) per patient 3.50 3.90 3.69 4.46 4.03 4.60 393 519
Incremental successes - 0.04 0.07 014 - 0.20 056 0.17
Incremental costs (US$) - 0.40 019  0.96 - 0.57 -010 1.16
Incremental cost—effectiveness ratio? - 10.21 295 6.97 - 2.83 -0.18 6.70
Modified intention-to-treat
No. of patients 110 122 123 127 61 51 44 39
Worst case”

Successes (%) 60 72 72 78 10 26 57 26

Mean cost per patient (US$) 3.48 3.98 393 448 4.08 4.40 403 4.99

Incremental successes = 012 012 0.18 = 0.16 047 0.16

Incremental costs (US$) - 0.50 046  1.01 - 0.32 -0.06 0.91

Incremental cost—effectiveness ratio?® - 412 397 559 - 2.05 -0.12 578
Best case®

Successes (%) 86 88 90 96 34 49 75 41

Mean cost per patient (US$) 3.48 3.98 393 448 4.08 4.40 403 499

Incremental successes — 0.01 0.04 0.10 — 0.15 041 0.07

Incremental costs (US$) - 0.50 046 1.01 = 0.32 -0.06 0.91

Incremental cost—effectiveness ratio? - 38.31 12.00 10.37 - 2.21 -0.14 13.83

A, artemether; ARTS, artesunate; CQ, chloroquine; DHA, dihydroartemisinin; L, lumefantrine; P, pyrimethamine; PQ, piperaquine; S, sulfadoxine; US$, United States

dollars.

2 Incremental cost per incremental treatment success for each novel ACT regimen versus CQ+S+P.
b Worst-case scenario: Early treatment failure assumed for those excluded on or before day 3 and late parasitological failure or late clinical failure assumed for all

others.

¢ Best-case scenario: All missing follow-up blood films were assumed to be parasite-negative.

intense malaria transmission caused by
several species of Plasmodium. Accord-
ing to the findings, in Papua New Guinea
the most cost-effective treatment for pae-
diatric P, falciparum malaria differs from
that for paediatric 2 vivax malaria for
clinical and financial reasons. In a usual
care setting, three ACTs proved more ef-
fective against P, falciparum malaria but
also more costly than CQ+S+P. Both
A+L and DHA+PQ were found to be
cost-effective alternatives to CQ+S+P,
with A+L being the more effective of the
two drugs but also the most expensive.
The availability of donated or subsi-
dized drugs and willingness to pay can
determine the choice of regimen. For
P, vivax malaria, DHA+PQ was found
to be the most effective treatment and
led to savings in a usual care setting when
compared with CQ+S+P. A+L was the
least cost-effective ACT regimen against
P, vivax malariaamong children in Papua
New Guinea.
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Our datafor P, falciparum malaria are
comparable to those from other studies.
Ina2005 prospective observational study
in Zambia,® the incremental cost—ef-
fectiveness ratio for A+L versus S+P
was estimated at US$ 4.10 per case suc-
cessfully treated from the health care
provider’s perspective. This is similar to
the US$ 6.97 per success found in the
present analyses. In a study from Kwa-
Zulu Natal Province in South Africa,
A+L proved more cost-effective than
S+P at the population level despite its
greater cost, mainly owing to a reduc-
tion in local transmission.” A predictive
modelling study concluded that ACTs
are extremely likely to be cost-effective
under most conditions, unless resistance
to S+P is very low.” The findings of an In-
dian study comparing CQ monotherapy
with mefloquine and A+L were difficult
to interpret because the cost of A+L was
unavailable and many patients on CQ
experienced early treatment failure.® In

studies from two sub-Saharan regions,
high ACT coverage was found to be the
most cost-effective strategy for malaria
control (9-12 international dollars per
disability-adjusted life year averted) com-
pared with insecticide-treated bed nets,
indoor residual spraying and intermittent
preventive treatment in pregnancy.””
Some population data from Papua
New Guinea are detailed enough to es-
timate the benefits of ACT regimens. In
2004, 1660 645 malaria patients (28.7%
of the total population, assuming no
double counting) were treated in Papua
New Guinea.” Of these patients, 92956
required further treatment as outpatients
and 29406 as inpatients."” These figures
suggest a substantial need for secondary
treatment or for treatment for severe
malaria. Our trial data showed that nearly
70% of uncomplicated malaria cases
were caused by P, falciparum and 30%
by P, vivax. If the findings of the trial’s

per protocol analysis are projected to the

Bull World Health Organ 2011;89:211-220 I doi:10.2471/BLT.10.084103



Wendy A Davis et al.

general population of Papua New Guinea
(5789796), US$ 49321 per year could
be saved and 280981 more cases could
be successfully treated every year by using
DHA+PQ instead of CQ+S+P to treat
children with P vivax malaria. If A+L
were used to treat P falciparum malaria,
an extra US$ 1110 141 would have to be
expended to attain an additional 159256
treatment successes every year. These esti-
mates may have to be revised, however, if
in future the use of insecticide-treated bed
nets and other integrated malaria control
measures increases and the malaria burden
decreases in Papua New Guinea.”

At a cost per life year saved of
US$ 58, A+L appears to be a highly
cost-effective and affordable regimen
for uncomplicated paediatric malaria
in Papua New Guinea, where the gross
national income per capita in 2008 was
US$ 1040.** In a large multicentre trial
that compared ARTS with quinine for
the treatment of severe malaria in south-
east Asia, the incremental cost per death
averted by the use of ARTS was US$ 140
from the provider’s perspective,” and it
was concluded that substituting quinine
with ARTS provided a return on invest-
ment that few health interventions could
match in terms of immediate health gains
and minimal additional cost.

Treatment compliance has not been
considered in the present economic analy-
sis. All treatments were given over three
days, but A+L requires two doses per
day and the medication has to be taken
with a fatty meal, so that compliance
may be lower than with other therapies.
In a cost—eflectiveness study of ACTs in
sub-Saharan Africa, estimated compli-
ance with ACTs ranged from 30% to
60% compared with 85% to 95% for
S+P.” Opportunity costs, such as the time
parents took off work to look after their
sick children and take them to the health
clinic, were not factored into our analysis.
Prompt recovery after effective treatment
might allow parents to return to work
more quickly. The intervention trial was
not designed to investigate the impact of
mixed infections.'* The fact that the most
effective novel treatment for P, falciparum
malaria proved to be the least effective
for P, vivax malaria may have implica-
tions in terms of cost—effectiveness, but
the present data suggest that DHA+PQ
would be the regimen of choice for mixed
infections.

As conventionally recommended in
cost—effectiveness analyses, we based our
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Fig. 2. Planes showing the cost-effectiveness of each intervention relative to
conventional treatment with chloroquine (CQ) plus sulfadoxine (S) plus
pyrimethamine (P) for children with (a) Plasmodium falciparum malaria and (b)
P, vivax malaria, in a usual care setting, Papua New Guinea, 2007-2008
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estimates on the primary trial endpoints.
In countries such as Papua New Guinea,
PCR is not performed as part of usual
care to diagnose malaria and monitor
treatment effectiveness. Worth noting
in this regard is the absence of between-
group differences in adequate clinical and
parasitological response rates on day 42,
without PCR correction, among chil-
dren with P, falciparum malaria (67.9%,
63.9%, 62.6% and 64.2% for CQ+S+P,
ARTS+S+P, DHA+PQ and A+L,
respectively).” In the absence of PCR
correction, CQ+S+P is substantially
more cost-effective than the other three

Bull World Health Organ 2011;89:211-220 | doi:10.2471/BLT.10.084103

regimens because it is the least expensive.
However, most carly treatment failures in
the intervention trial were observed in
the CQ+S+P group. Thus, continued use
of CQ+S+P in the holoendemic setting
where the trial was conducted is likely
to result in increased parasite resistance
and a greater disease burden.'* For this
reason, WHO has proscribed this type
of therapeutic procrastination.”

In areas of Papua New Guinea and
of other resource-poor tropical countries,
microscopy and/or rapid diagnostic tests
may not be available or reliable.! Empiri-
cal treatment may be administered based
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on symptoms and on the most likely
infecting Plasmodium species. Although
an economic analysis of such practices was
beyond the scope of the present study, a
progressive reduction in the cost of rapid
diagnostic tests and a resulting increase
in their availability may improve the ac-
curacy of malaria diagnosis in countries
such as Papua New Guinea, and this, in
turn, would reduce the cost of unneces-
sary treatment. We did not consider the
cost implications of continuing to carry
Plasmodium gametocytes after treatment.
Although this occurred much more often
after CQ+S+P than after any of the
ACTs," there is emerging evidence that

S+P impairs both P, falciparum gameto-
cyte infectivity and Anopheles mosquito
survival.”®

Our intervention trial'® has led to
changes in the national malaria treatment
guidelines; A+L has replaced CQ+S+P
as the recommended first-line therapy for
uncomplicated malaria and is being dis-
tributed throughout the country with the
help of the Global Fund to Fight AIDS,
Tuberculosis and Malaria, and other enti-
ties.' DHA+PQ has been recommended
as an alternative regimen because it is
more effective than A+L against P vivax.
Our cost—effectiveness data support these
recommendations, but further research is

Wendy A Davis et al.

needed to determine if they are broadly
applicable to parts of Oceania and Asia
where CQ+S+P islosing its effectiveness
and ACTs are available. ll
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Résumeé

Rapport coiit-efficacité de I’association thérapeutique a base d’artémisinine chez les enfants souffrant de
paludisme non compliqué: les données de la Papouasie-Nouvelle-Guinée

Objectif Comparer le rapport coit -efficacité de la thérapie antipaludéenne
conventionnelle avec le rapport respectif de trois régimes de traitement
associé a base d’artémisinine chez des enfants de Papouasie-Nouvelle-
Guinée agés de 6 a 60 mois.

Méthodes Une analyse différentielle de codt-efficacité a été réalisée a
I'aide des données de 656 enfants souffrant de Plasmodium falciparum et/
ou de paludisme a P. vivaxayant participé a un vaste essai d’intervention
sur le littoral nord-occidental de la Papouasie-Nouvelle-Guinée. Les
enfants, qui ont été présentés dans deux cliniques, ont fait I'objet
d’une randomisation vers I'un des régimes thérapeutiques suivants : (i)
traitement conventionnel avec chloroquine et sulfadoxine-pyriméthamine;
(ii) artésunate plus sulfadoxine-pyriméthamine; (iii) dihydroartémisinine-
pipéraquine (DHA-+PQ); et (iv) artéméther-luméfantrine (A+L). Les résultats
des traitements ont été établis conformément aux définitions standard
de I'Organisation mondiale de la Santé. Le colt du transport entre le
domicile et la clinique, ainsi que les frais directs liés aux soins de santé

dispensés, ont été calculés comme base déterminante du co(t différentiel
de chaque régime par traitement réussi au jour 42, et son codit par année
de vie sauvee.

Résultats A+L s’est révélé comme le régime le plus efficace du point de
vue clinique dans le traitement du paludisme a P, falcjparum et représentait
un excellent rapport cot-efficacité a 6,97 dollars par traitement réussi
(environ 58 dollars par année de vie sauvée). DHA+PQ représentait
I'association de traitement la plus efficace dans la lutte contre le paludisme
a P, vivax, et était d’un meilleur rapport colt-efficacité que le traitement
conventionnel contre le paludisme.

Conclusion A+L et DHA+PQ sont des régimes trés rentables pour traiter,
respectivement, le paludisme pédiatrique a P. falciparumet a P, vivax, dans
les régions de la Papouasie-Nouvelle-Guinée. Des recherches futures
seront nécessaires afin de déterminer si ces résultats se confirment dans
d’autres territoires d’Asie et d’Océanie présentant une épidémiologie de
paludisme similaire.

Pe3rome

CooTtHourenne «3arparbi-3¢PEeKTUBHOCTD» I APTEMU3NH-KOMOVHUPOBAHHOI Tepanumn
HEOCNI0KHeHHOI1 popMmbl Mansipun y geteii: fanHbie o [lanmya-Hosoi1 I'Bunee

Ilens CpaBHUTD COOTHOLIEHME «3aTPAThI-3()(PEKTUBHOCTDY
IJIs1 TPAAMUIMOHHOV aHTVMAIPUITHON TePaluy U TPeX CXeM
apTeMU3IH-COfiepPyKallero KOMOMHIPOBAHHOTO JIEYeH IS ieTell
u3 ITammya — Hosoii [Bunen B Bospacre ot mecty o 60 MecsA1es.
MerTops! Bbt IpoBe/ieH Map)KMHAIbHBII aHA/IN3 COOTHOIIEHVISI
«3aTparbl-3¢PEKTIBHOCTD» C UCIIONB30BAHMEM JAHHBIX 110 656
metsim ¢ Mansipueit Plasmodium falciparum w/vwm Plasmodium
vivax , y4aCTBOBABIIMM B KPYIHOM MHTEPBEHI[MOHHOM
UCIIBITAHUY B [BYX JIe4eOHBIX YUPEXKJEHNUIX B CEBEPHOII
ITarrya — Hosoit I'Bunee. JeTn Oblny paHZOMU3MPOBAHHO
pacIipefie/ieHbl B OAHY 13 CIEAYIOMUX IPYIIL: (i) TPaULIMOHHOE
JledeHNe XJIOPOXMHOM IIIOC CYyIbPagoOKCUH MIII0C
mpumeramuH (CQ+S+P); (ii) aprecyHat mmroc S mmoc P; (iii)
IUruAgpoapTeMusuHuH mwitoc nunepaxud (DHA+PQ) u (iv)
apremerep 1oc moMedanTpuH (A+L). [l MCXONOB TedeHst
VICIIONIb30BAJINCh OINpefieneHNss BceMyupHOi opranusanyumu
3apaBooxpaHeHuss. CTOMMOCTb TPAHCIIOPTA MEXAY JOMOM
U 7e4eOHBIM yUpeXAeHNeM IJII0C IpsiMble 3aTPaThl Ha
MEIVILIMHCKYI0 OMOIIb CTyXKWIV OCHOBOJI /IsI OTIPeJie/IeHIIsI

IIPUPOCTHBIX U3JEPKeK KKION CXeMbl Ha MIPUPOCTHOI yCITex
neyeHus 1o orHomeHno K CQ+S+P mo cocrossHmio Ha 42-0it
JIeHb U ee U3Jep>KeK Ha OffYIH IIPOJIIeHHbII TOJT SKU3HI.
Pesynprarst A+L okasanach Hambonee 3pdeKTUBHOIM
CXeMOIl 10 OTHoOLIeHuI0 K Mansapuu Plasmodium falciparum
7 ObIIa BBICOKOPEHTabeIbHOI; COOTHOIIEHIE «3aTPAThl —
addexTuBHOCTD» ISt Hee coctasisno 6,97 mowr. CIIA nHa
OJVH YCIIEUIHbIT UCXOf nedeHus (oxkono 58 pomwn. CIIA Ha
OAVH TpopeHHblt rox xusHn). DHA+PQ 6s1a Hanbomnee
BBICOKO9((}EKTMBHOI CXeMOJI 110 OTHOIIEHUIO K MalAapun
Plasmodium vivax ,a cooTHOLIeHMe «3aTPaThi-3(HeKTUBHOCTD»
1 Hee 6b1710 BhIlle, yeM 11 CQ+S+P.

Beiog, A+L u DHA+PQ sBSI0TCS BBICOKOPEHTAOETbHBIMMU
cxemamu jnedeHus manspuu Plasmodium falciparum n
Plasmodium vivax (cCOOTBETCTBEHHO) Y feTell B HEKOTOPBIX
paitonax Ilamya — Hosoit IBunen. B 6ynymem norpe6yorcs
Hay4Hble MCCTe0BaHMsA, YTOOBI OIIPele/INTh, BEPHBI I 9TI
pe3y/IbTaThl 10 OTHOIIEHMIO K JPYTUM paiioHaM Asuu u
OKeaHuM ¢ aHAJIOTMYHOI SINUEMUONOTHEN MA/IAPUIL.

Resumen

Rentabilidad del tratamiento combinado con artemisinina contra la malaria infantil sin complicaciones: datos

de Papua Nueva Guinea

Objetivo Comparar la rentabilidad del tratamiento antipaltdico
convencional respecto a la de los tres tratamientos combinados con
artemisinina en nifios de entre 6 y 60 meses de Papua Nueva Guinea.
Métodos Se realizd un andlisis incremental de la rentabilidad con los
datos procedentes de 656 nifios con malaria por Plasmodium falciparum
y/o por R vivax que participaron en un ensayo intervencionista a gran
escala en la costa Norte de Papua Nueva Guinea. A los nifios que
acudieron a dos consultorios, se les asignd aleatoriamente uno de
los siguientes tratamientos: (a) tratamiento tradicional con cloroquina,
sulfadoxina y pirimetamina; (b) artesunato, sulfadoxina y pirimetamina; (c)
dihidroartemisinina y piperaquina (DHA+PQ); y (d) arteméter y lumefantrina
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(A+L). Se definieron los resultados terapéuticos siguiendo las definiciones
normalizadas de la Organizacion Mundial de la Salud. Como base para
la determinacion de los costes incrementales por cada logro terapéutico
alcanzado a los 42 dias y su coste por afio de vida salvado, se calculd
el coste del transporte entre el hogar y el centro de salud, junto con los
gastos directos ocasionados por la asistencia sanitaria proporcionada.

Resultados Desde el punto de vista clinico, el tratamiento mas eficaz
contra la malaria por P, falciparum fue el A+L, con una rentabilidad muy
elevada de 6,97 ddlares norteamericanos (US$) por logro terapéutico
(unos 58 US$ por afio de vida salvado). La combinacion terapéutica més
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eficaz contra la malaria producida por P, vivax fue la DHA+PQ y resultd
ser mas rentable que el tratamiento antipaltidico habitual.

Conclusion En algunas zonas de Papua Nueva Guinea, los tratamientos
A+Ly DHA+PQ resultan muy rentables en el tratamiento pediatrico contra

Wendy A Davis et al.

la malaria por P falciparum y P, vivax, respectivamente. Es preciso que
se investigue mas en profundidad para determinar si estos resultados
también son validos para otras regiones de Asia y Oceania que presenten
una epidemiologia de malaria similar.
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