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ABSTRACT

Pharmacokinetics  and pharn'.acnLlynamics of the  combination
dil'uydroeu'temisinim’mcﬂ{)quinc (DHA/MQ) were investigated in healthy That subjects
and palients with acute uncomplicated DPlasmodium falciparam malaria. The study
consisted of five majos parts. ‘The aims ol the study were (1) to scarch tor an assay
system reliable enouglh (o enable p‘narnmcukirmtiu assessment of DHA (o and D-
anomer} I biological  fluids (PART-1),  (2) 1o investigate  the
pharl‘m-mukinuticm’himwaiiuhility of DHA in association with its ex wive blood
cchizontocidal activity m healthy subjects {ollowing a single oral dose admimstration of
DHA (PART-11); (3) to investigale interactions between DHA and MQ in terms of
coventional phurnmu(}kil'}clius and in additton, 10 application of pharmam{iynamicg
plus a novel approach using phurmamkincticfphar1nacudynamic modelling (PART-111);
(4) to investigate {he influence of acule talciparum  malaria infection on  the
;)harmamkinel.iL:s of the combination DIA/MQ, and (5) 10 evaluate the clinical
cificacy and tolerability of the four combination regimens of DIHA/MO in patients with
multidrug resistant {*. fafeipartii malaria

A simple, rapid, sensitive, selective and reproducible high performance hauid
chromatography with reductive electrochemical detection method (HPLC-LED) tor
simultaneous quantification ol DHA (DHA: o and {3 anomers) and artesunate (ARS)
in plasma has been cstablished (PART-1). The minimuiy detectable concentration for
both a-DHA and DHA in spiked plasma samples were 3 and 5 ng/mi. Validation of the
method revealed the good applicabilty ol the assay 10 pharmamkincti{: studics of both

DIIA and ARS. Prelimmary investigation of the plmrmamkinetics of oral DHA 0 %



hcalthy Thar subjects (PART-11) showed rapid absorption with monoexponential
declime of plasma DHA concentration. The drug was undetectable after 10-12 v afier
300 mg dosing. The pattern ol ts ex vivo serum activity coincided with plasma
concentrations of DHA

Pharmacokinetic and pharmacodynamic interactions between DHA and MQ
were mvestigated in 10 healtlhy male Thais (PART-H)  The study was of a 3-way
cross over design. Subjects were randomised to receive three drug regimens on three
separale occastons as follows, Kegimen-I- a single oral dose of 300 mg DHA;
Kegimen-ff: a single oral dose of 750 mg MQ; Regimen-IT. a single oral dose of 300
mg DHA, given concurrently with a single oral dose of 750 mg MQ. All regimens were
well tolerated. Pharmacokinetics of DHA and MQ when given concurrently were
similar, cxceptl for the absorption rate of M) which was faster in the presence of
DHA. Pharmacodynamically, combination ol DHA and MQ resulted in synergistic
eflect on ex vivo blood schizontoctdal activity.

The pharmacokimetics of the combination DHA/MQ} were investigated in 4UI
patients {aged 16-30 y, weighing 45-60 kg) with acute uncomphcated falciparum
malaria (part-iv) following the four combination regimens of DHA/MOQ [regimen-1:
300 mg DHA (h-0) plus 750 mg MQ (h-0). regimen-1{: 300 mg DHA (h-0) plus 750
mg MQ (h-24); regimen-I1: 300 mg DHA (h-0) plus 750 and 500 mg MQ (h-24 and
30), regimen-f7: 300 mg DHA (h-0) plus 750 and 500 mg MQ (h-0, 24)]. The four
combination regimens were well tolerated. Patients in all (reatment groups had a
rapid mitial response. However, 9 patients (4, 4, and 1 cases in regimen-I, 11, and
1V) had reappearance of parasitacmia during the follow-up period. Significant
changes in the pharmacokinetic parameters of both MQ and DHA were observe(i )

patienls with malaria compared with healthy subjects reported in a previous study.,



For MQ, C

[T

mg/dose, AUC,, ;. mg/dose, and AUC,,,,.mg/dosc were
significantly higher in patients. Furthermore, ., t,,, and MRT were shortened,
while V /{ contracted in patients with malaria. FFor DHA, C,,,., AUC, t,,. and V,/f
were changed in the samce direction as MQ, while t,,,, and MRT were prolonged.
CL/t was also significantly reduced in patients with malaria. Absorption/disposition
kinetics of oral DHA were similar among various regimens. On the other hand,
AUC, 4 -mg/dose of MQ after regimen-111 was significantly higher than the other
three regimens. Combination regimens with two divided doses of MQ (regimcen-1II
and [V) resulted m a significantly delayed t,,., {(especially regimen-1V) compared
wilh those with single dose regimens (regimen-1 and 11).

A randomised, comparative trial was carnied out to evaluate the chimcal efticacy
and tolerability of four combination regimens of DHA/MQ. Two-hundred and seven
male patients, aged between [8-25 years, with weights of 49.3-551 kg were
randomised to recerve the four combination regimens of DHA/M(Q) as described above
(26, 22, 78 and 81 cases for regimen-1, T1 I and 1V, respectively) All paticnts had
chinical improvement within 24 h following initiation of treatment. The initial
therapeutic response was rapid and identical in all treatment groups [median PCT vy
FCT: 36 vy 24, 36 vy 28, 30 vy 26, and 34 vy 26 b, tor regmmen [, [I, Il and 1V,
respectively).  All combination regimens  generally showed acceptable tolerabihity
profiles. Compliance with follow-up (42 days) was achieved by 86.5% (179 cases)
The proportions of patients with reappearance of parasitacnmia were signilicantly higher
in patients treated with combination regimens with low dose MQ (regimen 1, 11:8/23,
9/ 16) compared with those with high dose MQ (regmmen H, 1V: 2/70, 3/70). No Ril

aor RUT type of response was observed. There were no significant dilferences
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susceplibility to MQ between primary isolates and those of the recrudescence ones.
Whole blood MQ concentrations alter adjusted with dose were significantly higher i
the regimens containing high dose MQ (regimen 111 and 1V). Patients who vomited
within the first hour of MO dosing had markedly lower whole blood MQ)

concentrations compared with those who did not vomit.
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