Population pharmacokinetics of the anti-malaria Amodiaquine:
Pooling data across different studies to optimize dosing in neglected populations

Ali Mohamed Ali 123, Melissa Penny 12, Lesley Workman%>, Karen |. Barnes*>, Paolo Denti* and

Swiss TPH g

Swiss Tropical and Public Health Institute . . 5
Schweizerisches Tropen- und Public Health-Institut WWARN Amodlaqume PKPD StUdy group
Institut Tropical et de Santé Publique Suisse lUniversity of Basel, Basel, Switzerland. 2Swiss Tropical and Public Health Institute, Basel, Switzerland. 3Ifakara Health Institute-

Bagamoyo, Tanzania. *University of Cape Town, Cape Town, South Africa. >Worldwide Antimalarial Resistance Network

Email: ali.ali@unibas.ch/aali@ihi.or.tz

B k d d O b ° t. Clearance maturation with age
dCKgrouna an jectives 1 — Disease effect on CL over time
. . . . . S 100%
Amodiaquine (AQ) is the partner drug of artesunate (AS) in the second most widely used 5 2 1 -
. . . . . . 0.8 ~ . mat — : F3 —Est
combination therapy for malaria. Current dose recommendations in children are based on the " 1+ (pm)—Hﬂl S B0 DE=1—FC=*e™™"
i i i i i 1 L TMs0 c T0%
assumption of a linear relationship between dose and body weight (BW) or body surface area -. £ oo - ; o Eq 2. Disease effect
] _ ] _ _ ] g L Eq 1. Maturation function = . DE=Di pe
Dose regimens might be inappropriate in some subgroups of patients, such as young and - L £ a0% = Disease effect
. . g D4 — 1:: * Fmat = Maturation function YA * FC = Fractional change of Clearance
malnourished children or pregnant women. 3 * PMA = Post menstrual age c 3% * K= Elimination rate constant
i . . . . i i ; * TMS50 = PMA at 50% maturation '% 0% * t=Time after treatment
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Figure 2. Clearance maturation Figure 3. Disease effect on clearance
Five PK studies in ntries where AQ was given daily for lone or in mbination with . : , : :
ASe > Ud? thS' cou | .es ere AQ was given daily for 3 days, alone or in a combinatio * Prior information on PMA age at 50 % maturation of 3 months after birth and a Hill
were used in this analysis . : :
y coefficient of 3 with 10 % uncertainty around them were used.
Data from 269 malaria patients (African and Asian) were available.  (Clearance was found to mature with post-menstrual age, with children at birth having 24
. % for AQ and 29 % for DEAQ, of adult clearance, reaching about 85 % and 89 % by one
e 23.8% [67/269] under 5 years of age of which 53.7% [36/67] were under 2 years . ’ 5 Y
year of age for AQ and DEAQ respectively.
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* and 9.7% [26/269] pregnant women. e Clearance due to disease was found to be about 50 % of the final value at initiation of
The dosage and sampling schedules varied between studies (Table 1) 23467, treatment.
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Several structural PK models were investigated for AQ and its metabolite Desethyl-amodiaquine K, ] 2.7 95.2%** - -
Mean absorption transit time [h] 0.36 97.2%** - -
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All clearance and volume of distribution parameters were scaled using body weight (BW) with V_[L] 32800 51.8%* 97 20.7%*
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Conclusion

v' Malaria disease severity affects the PK of AQ, and here we characterized an effect on CL

v’ Disease effects on AQ PK were previously reported, but further PK studies involving both

The final model was a two healthy volunteers and malaria patients are warranted to test this result.

compartment disposition Peripheral 2 v’ Differences in AQ pharmacokinetics between adults and children can be largely accounted for
model for AQ, absorption | by using allometric scaling, age-based maturation. Further factors are higher disease severity
through a chain of 6 transit (here captured by HB), and possibly malnutrition.

absorption compartments, with Cloeaa v' The type of plasmodium species may have different effect on PK parameter of AQ
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