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Following the WHO guidelines for the treatment odlaria (WHO, 2006, pages 23-24) the
recommended dose for artemether/lumefantrine wl§@bartem®) when used for children
between 5 and 14 kg is 1 tablet at time Oh andlketat time 8h followed by two tablets a
day for two days (24, 36, 48 and 60h). Calculatedhg artemether per kg body weight (bw),
this means that for a child of 5 kg a dose of 8arigmether/kg per day spread over two doses
is given. Evidence that this high dose of more thang/kg bw of artemether is needed for
small babies (£ 5kg) is scanty or non existent. &dwer, this “overdosing” situation is in
contrast with the adult dose of 8 pills a day daddver two intakes. This means that an adult
of 50 kg takes a dose of 3.2 mg/kg of artemethdraamadult of 75 kg takes one of 2.1 mg/kg
per day.

There is no dose finding study published that wdatéind to justify this variation in dosing.

WHO recommendation (WHO, 2006, page 24):

Tables.  Dosing schedule for artemether-lumefantrine

Body weight in kg No. of tablets at approximate timing of dosing®
(age in years) oh 8 h 24h  36h  48h  60h
5—14 (<3) 1 1 1 1 1 1
15-24 (=3-8) 2 2 2 2 2 2
25-34 (=9-14) 3 3 3 3 3 3
>34 (>14) 4 4 4 4 4 4

3 The regimen can be expressed more simply for ease of use at the programme level as follows: the second
dose on the first day should be given any time between 8 h and 12 h after the first dose. Dosage on
the second and third days is twice a day (morning and evening).

We realize that we are at variance with the Nogsardicommended dose. We have based our
Co-Artesiane® suspension dosage on a general dodenog artemether per kg bw, as

recommended by the WHO for artesunate, and wedilseone intake a day in stead of two.



1) General dose of 4 mg artemether per kg bw

As there is no evidence found in literature whichuld indicate the need to go higher or
lower then the dose of 4 mg/kg bw a day, we treetbtiow this acceptable recommendation.
In the WHO guidelines (WHO, 2006, pages 24, 2% itlearly stated for artesunate that the
total recommended dose given per day for three dagsng/kg bw. The pharmacokinetics of
artesunate and artemether are quite similar (Newtah., 2000 and Silamuét al., 2003).
Artesunate and artemether can be considered asrugsodfor dihydroartemisinin.
Biotransformation into the active metabolite dihyahtemisinin occurs rapidly, almost
immediately for artesunate and somewhat later ffienzether. The reported elimination half-
life of artesunate is less than 1 hour (Newsbral., 2000) and for artemether between + 2
hours (Silamugt al., 2003). The dose of artemether necessary to ohtdimalarial activity

is considered to be the same for artesunate, wiidhmg/kg bw per day for 3 days as stated
in the WHO guidelines for Artesunate (WHO, 2006y¢m24, 25).

Dafra Pharma’s syrup formulation allows to pregistdllow the recommended dose of 4
mg/kg bw artemether. Dafra Pharma calculated fdferdint body weights how many
millilitres of the suspension should be adminisiete obtain a daily dose of 4 mg/kg
Artemether. We recommend to round off the dosadbdmearest subdivision. A subunit of 5

ml of the 60 or 120 ml bottle contains 15 mg artéraeand 90 mg lumefantrine.

Daily Dose Artemether
Body Weight (ml) mg/kg bw
5kg 7 mi 4,2 60 ml bottle
6kg 8 mi 4,0
7kg - 8kg 10 ml (4,3-3,8)
9kg -10kg 13 ml (4,3-3,9)
11kg -12kg 15 ml (4,1-3,8)
13kg -14kg 18 ml (4,1-3,9)
15kg - 17kg 22 ml (44-39) 12C ml bottle
18kg - 20kg 25 ml (4,1-3,8)
21kg - 23kg 29 ml (4,1-38)
24kg - 26kg 33 ml (4,1-3,8)
27kg - 29kg 37 ml (4,1-38)
30kg 40 ml 4,0

Dosing can easily be done with the marked (in htrl¥s) dosing cups.
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If we calculate for every kg bw how many mg artemeetis given at the recommended dose
of Coartem® and compare those values with thosairdd with Co-Artesiane® , we see the

following picture:

Dose Artemether in mg/kg/day versus Body Weight after intake
of Coartem or Co-Artesiane
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This graph demonstrates that, in particular for lEna&hildren, the Novartis recommended
dosing will lead to a potential overdosing wheriassome children, particularly in the range
of 12 — 14 kg underdosing could occur. In this gr&ggs shown that with the recommended
dose of Coartem® a big variation in the dose oéradther given per day is obtained,
especially with the smaller children in the bodyigi® category of 5 to 14 kg. In the WHO
guidelines (WHO, 2006, page 36) it is stated tlosting of antimalarials is traditionally based
on body weight for both adults and children/infaitewever, most of the current antimalarial
formulations do not allow a correct dosing for drén/infants due to the fact that the tablets
are optimised for adults. This is clearly evident the Coartem® tablets in the target group
with a bw of 5 to 14 kg.

For that reason, Dafra Pharma developed a paedsateémether-lumefantrine suspension that

allows correct dosing for that target group. Thepamsion enables an adequate daily dosing



of artemether over the whole body weight rangeo(38@ kg). The syrup therefore allows
dosing around the baseline of 4mg/kg artemethersidered by WHO as the necessary dose.
Excessive overdosing for very small children andepbal underdosing in some weight

groups are avoidable. For example:

» Co-Artesiane®: 5 kg child receives a dose of 4dlkmy artemether per day (correct

dose)— Coartem®: 5 kg child receives a dose3aong/kg per day ¢verdosing)

» Co-Artesiane®: 14 kg child receives a dose of Mddkg artemether per day (correct

dose) «» Coartem®: 14 kg child receives a dos€86 mg/kg per day (nderdosing)

Body Weight Artemether mg/kg per | Artemether mg/kg per
(k) day day
COARTEM® CO-ARTESIANE®
5 8,00 4,20
6 6,67 4,00
7 5,71 4,29
8 5,00 3,75
9 4,44 4,33
10 4,00 3,90
11 3,64 4,09
12 3,33 3,75
13 3,08 4,15
14 2,86 3,86
15 5,33 4,40
16 5,00 4,12
17 4,71 3,88
18 4,44 4,17
19 4,21 3,95
20 4,00 3,75
21 3,81 4,14
22 3,64 3,95
23 3,48 3,78
24 3,33 4,12
25 4,80 3,96
26 4,61 3,81
27 4,44 4,11
28 4,29 3,96
29 4,14 3,83
30 4,00 4,00




2) One dose versus two doses a day

It was demonstrated in a Global Fund for HIV/AID&daVialaria (GFATM) sponsored trial

that the proposed dosing for the artemether/luntefensyrup results in excellent parasite
and fever clearance and the Adequate Clinical am@drological Response (ACPR) was
found to be 100% (95% CI 96.0;100) (Chanda, 2006).agree with the study of Ashley et
al. (2007) that single dosing of the combinatiotermether/lumefantrine per day would be
better, however their results indicated that arteerelumefantrine efficacy is reduced by
once-daily dosing. Our results did clearly dematstrthat we achieved the same efficacy
with single dosing per day of the Co-Artesiane®ugythen obtained with the twice daily

dosing of the Coartem® tablets. This could be dudwto facts: either there were strain
differences of the parasite between the two stu@diegn study versus African study) or the
absorption of lumefantrine out of the syrup is mumgtiter then the absorption out of the

tablet. We therefore recommend the syrup with glsidose daily.

Considering however that a high plasma peak coraont of artemether and
dihydroartemisinin is in favour of avoiding the umdion of tolerance, we consider our
proposed dosing schedule and scheme superior basd® WHO recommendations and all
statements. Moreover, it is clearly stated in the®\guidelines that a constant baseline blood
plasma concentration of a malaria chemotherapeiects for resistance. Therefore, it is
better to give a peak blood plasma concentratioorder to get biological activity and to

lower the risk of resistance.

The following graphs were calculated based on &duvalence study. It is clearly shown
that the the peak plasma concentrations of artesnetind dihydroartemisinin are higher with
3 intakes of Co-Artesiane® suspension than with Ghmtakes of Coartem®. Coartem®
dosing leads to a low and constant baseline plasmaentration which could facilitate the

induction of tolerance.
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