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Conclusions

Background & Objective

» Piperaquine has been documented to prolong the electrocardiographic QT interval and » The developed PK/PD model described the relationship between

may have significant adverse clinical effects in susceptible individuals. Safety data on

repeated treatment courses of piperaquine is limited and there might be a potential piperaquine concentrations and AQTC/QTC intervals accu rate'V-

toxicity risk associated with piperaquine accumulation. » The model demonstrated that an increased piperaquine

» The aim of this study was to develop a PK/PD model to describe the relationship between concentration was directly related to 3 prolongation Of the QTC
piperagquine exposure and QT-prolongation in order to evaluate the cardiovascular safety in

patients with uncomplicated falciparum malaria.

interval.

» Simulations showed that the maximum QTc-prolongation was less
than 60 ms in all scenarios. The proportion of simulated patients

> PK samples and electrocardiogram (ECG) measurements were obtained from a total of having a maximum absolute QTc interval of >500 ms were less than
1,000 uncomplicated P. falciparum malaria patients, enrolled in a multi-centre safety trial in 0.006% in each body Weight strata.
Burkina Faso, Mozambique, Ghana, and Tanzania'-3. All patients received a standard 3-day > Children Weighting 5to 12 kg had the highest probability (O 015

treatment of dihydroartemisinin-piperaquine. o : : .
> Nonlinear mixed-effects modelling (NONMEM v.7.3) was used to evaluate PK/PD properties and 0.024% for old and new regimen, respectively) of having a

of piperaquine. Both QTc-prolongation (AQTc) and absolute QTc-intervals (QTc) were maximum QTc intervals >500 ms.
gvalugted. Direct exppsure-response models V\{lth linear and Emax relationships were > Modelli ng a nd simulation Suggested that piperaquine has an
investigated to describe the effect of piperaquine on AQTc/QTc intervals. o o , , , ,
acceptable safety profile in a clinical setting of life-saving malaria
treatment.
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Figure 5. The box plots represent the simulated maximum QTc stratified by body weight after receiving the old and new dosing regimen (5,000 simulated individuals per body weight)
Pi pe ra q u i n e Effe Ct o n AQTC i nte rva I Probability density of Maximum QTc interval (ms) DrOC?(itiility density of Maximum QTc-prolongation (ms) 0 Percentage of QTCmax > 500 ms
Table 1a. AQTc-PQ concentration linear relationship using different correction methods N 2000, ; 0i004
QT correction methods : seomen 2 REGMEN G oons REGIVEN
Fridericia Bazett Dayl Day1-3-7 g T3 5 oz | | | | o
Parameter correction | correction | correction correction o | o | £ oo I I I I | I I I I I
a=0.333 a =0.500 a=0.476 = 0.476' 0'442' 0.435 0-000735"0 400 54.50 500 550 . N 2;0 0 40 e § 0.00075 67 8 9I1!11I1!1314 1!161!1!1!2!21'2!2:24 2!2!2!2!29 3!3!3!3!3!3!36 37 38 3:4'0 41 4!434!4!4!4!4:4!5!5!5!5!5:5!5!5::6!
(%RSE)a (%RSE)a (%RSE)a (%RSE)a . Prc.ed|cte-d maxw-num QTc (ms-) | Pre(fu:ted maximum AQTc (ms) F. 7 Th b h h b b.lﬁody W;ig}:t (kg) | T f 500 b d 480 OOO
OFV 27,224 26,530 26,263 26,340 Figure 6. I?lstr|but|on o_f simulated r_nammgm QTc intervals and AQTc from .lgure . IThe : ar charts representt .e p.ro. ability of having rpammum QTc of > ms, based on ’
480,000 simulated patients per dosing regimen simulated patients (5,000 simulated individuals per body weight)
AOFV - -694 -961 -884
Baseline 0 fixed O fixed 0 fixed O fixed . . . .
IV on Baseline (ms) 15.5(12.8) 14.0(18.3) 13.7 (18.3) 14.0 (17.7) > Mass drug administration (MDA): OIS "Ist ?ew tre;tn_rrt\en: rr\enﬂrrsnte:: .
Slope (ms/100 ng/ml) 7.97 (4.4) 5.30(5.0) 5.90 (4.0) 4.11 (4.5) e e e e o R o Yy o T
IV on slope 0.253 (20.0) 0.122(30.2) 0.128 (25.3) 0.076 (34.4) D00 T T T T T
Residual variability (ms) 15.5 (5.6) 14.8 (6.1) 14.1 (6.2) 14.6 (5.9)
Table 1b. Final PK/PD model for AQTc-PQ concentration relationship (Day1 correction) 450333&&&&%]33“3&&&&&& HHHHHHHHHHHHHHHHHHHHH T T H TTELL HH :
Parameter Population estimate?® 959% Clb i
(% RSE)P ° 001
Baseline O fixed - 3
IV on Baseline (ms) 15.1(6.72) 13.3-17.2 £ 0 R O T e T T s O O
E__ (ms) 57.2 (7.03) 50.7-66.3 5
ECy, (ng/ml) 473 (14.1) 366-630 s L EL LI T 3 | REGIMEN
Effect of age on EC, (%) 3.10 (33.5) 1.25-5.21 § ﬂﬂ ﬁ aﬂ ﬂaﬂ HHHHHH HHHH HHHHHHHHHHHHH =) ou
Residual variability (ms) 14.8 (2.64) 14.1-15.6 B 4001
2@ Population mean values estimated by NONMEM %
bThe relative standard error (%RSE) was calculated from the non-parametric bootstrap results (n=1,000) o
450 - =
100 8 o . i 100 7 Tt I 400 -

° o o, - 5I é Tlf' EIE 9I 1|0 1|1 1|2 1|3 1|4 1|5 ‘I|6 1|? 1|8 1|9 2|0 2I1 2|2 2|3 2|4 2|5 2|6 2|? 2|8 2|9 3|0 3l1 3|2 3|3 3|4 3|5 3|6 3|7 3|8 3|9 4|0 4I1 4I2 4I3 4I4 4|5 4|6 4|7 4|8 4|9 5|0 5I1 5I2 5I3 5I4 5|5 5|6 5|7 5|8 5|9 6|0
L. ‘o Body weight (kg)
Figure 8. The box plots represent the simulated maximum QTc stratified by body weight after receiving the old and new dosing regimen as MDA (5,000 simulated patients per body weight)
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Figure 3. Visual predictive check from the final piperaquine-AQTc interval model (n=1,000) Figure 9. Distribution of simulated maximum QTc intervals and AQTc from Figure 10. The bar charts represent the probability of having maximum QTc of >500 ms in MDA setting
480,000 simulated patients per dosing regimen (5,000 simulated patients per body weight)
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