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Simulations
*  After administration of a single oral dose of ivermectin (400 pg/kg)
simulations predicted a sustained killing (>ICq,) for an average of 2 days for
An. dirus and 11 days for An. minimus.

Results & Discussion

* The pharmacokinetic of ivermectin was initially evaluated alone.

* Potential drug-drug interactions had been evaluated in an earlier project
using data from only the drug-drug interaction study. The covariate effect
was re-estimated using all data.

Background
Human volunteer blood after

* |vermectin has been used for Ivermectin-spiked blood o mectin administration
treatment of several parasitic o g e
diseases, such as onchocerciasis, f
Lymphatic Filariasis, and scabies.
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*  After administration of 3-day daily oral dose of ivermectin (400 pg/kg/day)
simulations predicted a sustained killing (>ICq,) for an average of 8.7 days for
An. dirus and 18.5 days for An. minimus.
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effects after administration to
human volunteers [1] Fig 1. Relationship between mosquito
: mortality and ivermectin concentration
i Ivermectin could be used in after membrane (a and c) and direct

studies with the aim to eradicate  ¢ediné (b and d) in Anopheles dirus (a and
i b) and Anopheles minimus (c and d) [1].
malaria.

M6 by a one-compartment disposition model.

*  The fractions of ivermectin metabolized to M1/M3 (69%) vs
M6 (31%) were estimated

*  Weight was added with allometric functions to all clearance

compartment and volume parameters. The model was too complex to
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kir evaluate effect of drug-drug interactions on metabolites.

Gut

o |
-
o

0 10 20 30 40
Time (days)

20 30 40
Time (days)

h Ivermectin Metabolite 1 (M1) g‘? 1007, g 100—_
0 bj e Ct ive S ll T(r)ansit (n=4) | ktr Ivermectin M sm %“ SUi E 50__
compartment compartment ) = [=}

® D | h k t h d i d | d b E : Sl : I | g 60 E 604
evelop a pharmacokinetic-pharmacodynamic model describing e o BIRNIE iy N 2 o] 2 .l
mosquito mortality after treatment with ivermectin o . W . 5 S

i i i eriphera M i i Qus ("periohera ‘ " Tive e * Tine (@ = _ . ]

* Simulate different treatment regimens [ Ferbrera e Metab"'t“] | [Me““'t” == (I I Vetabote & () < §

N~ J : oy L e A L I A N IR

Concentration (k)

g
H
f
8

NN TR

Methods

] ] T
Time (deys)

Fig 3. Visual predictive che‘:i:\ﬁbf the
final pharmacokinetic model

Conclusions

* The pharmacokinetic-pharmacodynamic properties showed rapid killing of
both An. dirus and An. Minimus, but minimus was more sensitive.

* Athree-day treatment of ivermectin resulted in sustained killing of mosquitos
for more than 7 days according to simulations from the final pharmacokinetic-
pharmacodynamic model

* The developed model can help guide future mass drug administration trials

with the aim of malaria eradication.

The model was constructed using data from two different healthy volunteer trials
conducted at Clinical Therapeutic Unit at the faculty of tropical medicine, Mahidol
University, Thailand.

The first study was a drug-drug interaction trial with 16 healthy volunteers designed to
evaluate interactions between ivermectin and different antimalarials. A single oral dose
of ivermectin was given (400 pg/kg) on four separate occasions .

Fig 2. Final pharmacokinetic model

* Mosquito mortality was successfully described by the sigmoid Emax model.

* Feeding method had an impact on baseline mosquito mortality for An.
dirus (lower baseline after membrane feeding).

* An. minimus had slightly lower EC.,after membrane feeding compared to
direct feeding, and ivermectin was twice as effective in killing mosquitos in
males compared to females.

The second was ivermectin metabolite trial with 10 healthy volunteers. A single oral dose
of ivermectin was given (400 ug/kg).

Dense pharmacokinetic samples were collected for 10 (drug-drug interaction trial) and 41
days (metabolite trial).

Concentrations of ivermectin and its metabolites (M1, M3, and M6) were quantified [2].
The pharmacokinetic parameters were fixed when estimating the pharmacodynamic
model.

It was assumed that the sum of ivermectin and three of its metabolites drove the
mosquito lethal effect.

Effects on Anopheles dirus and Anopheles minimus were evaluated in parallel for up to
15 days after drug administration.

The mosquito mortality at day 10 after blood meal was used as the pharmacodynamic
outcome.

The mosquito mortality was modeled with sigmoid Emax model with estimated baseline.
All modelling and simulation was carried out in NONMEM v7.43.
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Fig 3. Visual predictive check of the final pharmacokinetic-pharmacodynamic model
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