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Concepto 1

:Qué es la Farmacometria?
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(Qué es la Farmacometria?

Farmacometria es 1la ciencia de desarrollar y aplicar
métodos estadisticos y matematicos para caracterizar,
comprender y predecir la farmacocinética, farmacodinamica y
la respuesta clinica de un determinado farmaco.

e Considerar cambios fisiolégicos y patolégicos (funcidn renal-
hepatica)
e Predecir cambios en escenarios de dosificacion (edad, peso, sexo,

cambios operativos)

e Simular escenarios clinicos (enfermedades concomitantes, sistema
productivo, estudio de residuos)

e Acelerar el desarrollo de nuevos farmacos (enfermedades huerfanas,

condiciones especiales)
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Farmacometria: Esquema (1)

Pharmacometrics

Population Pharmacokinetic
(popPK) Model

Physiologically Based

Pharmacokinetic (PBPK) Model

=
]
s
2
&
<
g

b
o
o

=

\ /

Pharmacokinetics/Pharmacodyna
mics (PK/PD)

Dose Optimization

Bottom-up approach

Ficure 1: The schematic diagram showing the components of pharmacometrics.

(Usman et al. 2023)
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Farmacometria: Modelo Compartimental (2)

¢ Los modelos PBPK son potentes herramientas que pueden simular la

concentracion de un xenobidtico en tejidos de interés y permitir
extrapolaciones entre especies, dosis y vias de administracion, asi

como de in vitro a in vivo (IVIVE).
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Farmacometria: Modelo PBPK (3)
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Study protocol & formulation properties

Block Model PBPK
(Zhou et al. 2021)
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Aplicaciones de los modelos PBPK (humanos)

speciesto humans
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(Kuepfer et al. 2016)
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Aplicaciones de los modelos PBPK (veterinaria)

® Dosage regimen

Predict PK profile;
BE studies

Predict toxicity;
Preparation studies

Predict physicochemical properties;
Druggability studies

EREEDND

The potential Application of PBPK model
(Zhou et al. 2021)
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Marco Regulatorio internacional (1)

FDA

Physiologically Based Pharmacokinetic Analyses

Guideline on the reporting of physiologically based

pharmacokinetic (PBPK) modelling and simulation

“Si se utiliza la modelizacion PBPK en el desarrollo de un farmaco en
investigacion, se recomienda encarecidamente aprovechar la
oportunidad para disenar de forma optima estudios de

farmacologia clinica que puedan proporcionar datos para mejorar

progresivamente el modelo y apoyar las aplicaciones previstas del
mismao.”
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Marco Regulatorio internacional (2)

Efficacy: pharmaceuticals

13 December 2018
EMA/CHMP/458101/2016
Committee for Medicinal Products for Human Use (CHMP)

Guideline on the reporting of physiologically based
pharmacokinetic (PBPK) modelling and simulation
15 December 2023

EMA/CVMP/EWP/133/1999-Rev.1
Committee for Veterinary Medicinal Products (CVMP)

Guideline on the conduct of pharmacokinetic studies in
target animal species s.s.1. siood sampling

5.5.2. Other biological fluids and tissues
5.6. Analytical procedure........cccevueanunnnns
5.7. Pharmacokinetic calculations and interpretation

6.-Spetial approaches........ccvueeeeeiinemnnsiins .
6.1. Pharmacokinetic-pharmacodynamic (PK/PD) modelling
6.2. Population pharmacokinetics (PopPK) ....

Guideline on the principles of regulatory acceptance of
3Rs (replacement, reduction, refinement) testing

where they would have otherwise been used. Replacemen ]

physicochemical methods.

a ppl’OEChES « Replacement: testing approaches that avoid or replace the use of live animals in an experiment

animal and human cell lines, or cells and tissues o mathematical and computer models op

EUROPEAN MEDICINES AGENCY

HEALTH

Aplicacién
Veterinaria
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Ejemplos donde se aplican la Farmacometria en
Veterinaria
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Farmacometria aplicada a Animales de compania

Artrcle

Advancing Canine Anesthesia: PBPK Modeling for Propofol
Dose Oplimizatinn in Dngs with Hepatir: Impairment
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Farmacometria aplicada a Animales de produccion (1).

e Development and Application of a Physiologically Based
Pharmacokinetic Model for Diclazuril in Broiler Chickens. Yang et al,,
2023
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Figure 3, Comparisons between predicted (eurves) and published (points; |22]) diclazur] concentra-
tions (g kg or g/ L) in tissues and plasma after 9 consecutive days of administering medicated

water containing 3 mg/ kg of diclazuril.
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Farmacometria aplicada a Animales de produccion (2).

-

e A physiologically based pharmacokinetic model to optimize the
dosage regimen and withdrawal time of cefquinome in pigs. Mi et

al, 2023

:

Muscle —

( Protein 7+ CEQqu..

+ |Lung plasma Kat

K
Lung interstitial fluid ~ CEQuree
Kii

Lung tissue v K
vl‘"'“'" \__ Protein + PLs CEQum
plasma -

Rest

+ Metabolites

Ui

F

By
IM injection 2mgikg Kidney IM injection 3 mg/kg12 h Kidney

— 1 percentile
i == Median

— 1 percentile
== Median
— 99 percentile

Concentration

v
Concantration
(ugimL}

0123458
Time (h)

0 1 2 3
Tirne {h)

Az IM injection 2 mgfka/24 h Liver B, IM injection 3 mglkgi2 h Liver

100 100
— 1 percentile — 1 percentile
1 == Median " == Median
— 99 percentile — 99 percentile

.........

Concentration
(ugimL}
Concantration
{ugimL)

o123 4684 0o 1 2 3
Time (h) Tirne (h)

1M injection 5 mg/kgi12 h Kidney

— 1 parcantile
== Median

i | — 99 percentile
e e

Concentration
fugimL)

o 1 2 3
Time [h)
C, M injection 5 mglkgi12 h Liver

— 1 percentile
jlan

— 99 percentily

Concentration
(ugimL)

2 1 2 3

Time ihi

CAMEVET 2024, Lima-Peru

file:///C:/Users/amsga/Downloads/FarmacometriaVeterinaria-Camevet2024.html#/title-slide

14/24


file:///C:/Users/amsga/Downloads/img/Captura%20de%20pantalla%202024-10-08%20152837.png
file:///C:/Users/amsga/Downloads/img/Captura%20de%20pantalla%202024-10-08%20152837.png

17/10/24, 12:41 p.m.

Farmacometria aplicada a Animales de produccion (3).

Bak

¢ A physiologically based pharmacokinetic (PBPK) model exploring the
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blood-milk barrier in lactating species - A case study with

oxytetracicline administered to dairy cows and goats. Tardiveau et al,

2022
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Farmacometria aplicada a Animales de produccion (4).

H\

e A physiologically based pharmacokinetic (PBPK) model exploring the

blood-milk barrier in lactating species - A case study with
oxytetracicline administered to dairy cows and goats. Tardiveau et al,

2022
L)
3 |- s
2
L — i

10 mglkgiday for 4 days. 5 mgikglday for 3 days

gy 44 Sy
e 2w
5. £
f 10 H 10
g0 £ 10
g g
j 10 10
E . - g . WP =96 b :
0 24 48 72 96 120 144 168 192 "0 28 48 72 96 120 144 168
Time (h) Time (h)
[]
10 mglkg/day for 4 days § mg/kg/day for 3 days
)
E
H
51
=
5,
= We=74n
= 10l
0 24 48 T2 96 120 144 168 192
Time (h) Time (h)
CAMEVET 2024, Lima-Peru Q-

file:///C:/Users/amsga/Downloads/FarmacometriaVeterinaria-Camevet2024.html#/title-slide 16/24


file:///C:/Users/amsga/Downloads/img/Captura%20de%20pantalla%202024-10-08%20160901.png
file:///C:/Users/amsga/Downloads/img/Captura%20de%20pantalla%202024-10-08%20160901.png
file:///C:/Users/amsga/Downloads/img/Captura%20de%20pantalla%202024-10-08%20161225.png
file:///C:/Users/amsga/Downloads/img/Captura%20de%20pantalla%202024-10-08%20161225.png

17/10/24, 12:41 p.m. CAMEVET 2024 Suarez — Aplicaciéon de la Farmacometria en Medicina Veterinaria

Farmacometria aplicada a Animales de produccion (4)

¥

PK/PD of subcutaneous administration of lvermectin in cows and the
relationship with ticks and withdrawal time Suarez et al., unpublished

Goal:: Scheme of treatments Single Dose vs. Multiple Dose (> 8ng/mL &
withdrawal period = 122days )

Cee ng/mL)

Ceingfml)

0.066+0.12vs. 0.073+0.14; p=0.73

Time (day)
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Farmacometria aplicada a Animales de produccion (5)

¥

PK/PD of subcutaneous administration of lvermectin in cows and the

relationship with ticks and withdrawal time Suarez et al.,, unpublished
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O Beef Cattle
O Male
O Female
O Angus

Fuentes de informacion s

O Dairy Cows

FARAD: Food Animal Residue Avoi(

O Holstein

Physiological Parameters for PBPK Mc - 11..
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O Aged
O Different Age Groups

O Chicken

O Broiler
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Importancia de la Farmacometria en el ambito
de accion del CAMEVET
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¢Qué ventajas presenta este tipo de aproximacion?

Para Organismos de control

e Analisis de riesgos de nuevos escenarios

e Seqguridad del pacientes

Para Empresa patrocinadora

e Establecer nuevos escenarios terapéuticos

e Orientar sobre los potenciales tiempos de espera de nuevos
protocolos

¢Qué necesitamos para utilizar la herramienta?

e Datos de estudios de concentracion en diversas matrices (plasmay
tejidos)

e Revision de la literatura cientifica

e Informacion del Diseno experimental

CAMEVET 2024, Lima-Peru
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Mensajes a recordar

1. La falta de disponibilidad de datos previos y la necesidad de evaluar

numMerosos medicamentos que requieren atencion.

2. Contar con respuestas de estos agentes en diferentes escenarios de
aplicacion, tales como factores farmacolégicos como dosis y
frecuencia, asi como factores fisioldgicos como categorias, razas,

sexos y condicion corporal.

3. La disparidad entre los tiempos de desarrollo farmacotécnico y la
ejecucion de los ensayos de eficacia experimentales y/o de campo,
subrayan la necesidad de la modelizaciéon PK/PD para acelerar el
proceso de evaluacion.

4. La necesidad de disponer de una interfaz para evaluar facilmente
escenarios alternativos y optimizar los criterios de eficacia. Ajustado
a un proceso racionalizado de seleccién de dosis para una rapida
respuesta en la toma de descisiones.

5. Validar estudios farmacomeétricos que indiguen que un periodo de
espera garantice la seguridad alimentaria tras la administracion de
farmacos por las distintas vias de administracion mediante dosis

unicas o multiples.
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Gracias - Obrigado - Thank you

All models are wreng, but som
are useful. George E. P. Box,
Empirical model- building and
response surfaces (1987), Wiley,
p. 424

Data do not speak for
themselves they need context,
and they need skeptical
evaluation Allen Wilcox

CAMEVET 2024, Lima-Peru
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