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MATERNAL-FETAL Pharmacokinetics

More than 50% of pregnant

women receive some form
of drug during pregnancy

~ 40% of drugs used has no 

evidence of safety in 

pregnant women
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Pregnancy PBPK model components
PBPK= Physiologically-based pharmacokineticFCFRP-USP
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Pregnancy



Expansion of plasma volume
during gestationFCFRP-USP



Plasma proteins and pregnancy
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Changes in cardiac output during gestation
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Activity and expression of CYP2D6, 
CYP3A4 and CYP1A2 during pregnancyFCFRP-USP



PHARMACOKINETICS CHANGES 
IN PREGNANCY
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Metabolism

Excretion

Tmax Cmax

renal clearance

hepatic clearance

Vd

FCFRP-USP

Cmax

F



Midazolam (CYP3A)
Pregnancy vs PostpartumFCFRP-USP



Midazolam (CYP3A) PK parameters
Pregnancy vs PostpartumFCFRP-USP
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Effect of pregnancy on enzyme

and transporter activities



Caffeine (CYP1A2) pharmacokinetics
in pregnant womenFCFRP-USP
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Digoxin (P-gp)  PK parameters
Pregnancy vs Postpartum
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Digoxin renal clearance vs
creatinine clearanceFCFRP-USP



¯ lipossolubilidade

aminoglicosídicos

anticonvulsivantes
antidepressivos

¯ %pp

 %pp
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CL 
Vd 
t½ 

CL
Vd 
t½ ¯

Farmacocinética em gestantes
t½ = 0,693 x Vd

CL
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TRANSPORT SYSTEMS THAT CONTRIBUTE TO
THE BARRIER FUNCTION OF THE PLACENTA

P-gp P-glycoprotein;  MRP Multidrug resistance protein;  BCRP Breast cancer
resistance protein
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FENTANYL
Placental transfer of fentanyl
indicates the need of caution

regarding the doses of
drug administration

To prevent deleterious
effects on the fetus and/or

newborn infant
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METFORMIN
70%  transplacental

transfer
CAUTION IS 

RECOMMENDED
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Exercício 1
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Pediatric pharmacokinetics

Neonates – até 1 mês (idade gestacional >= 36 semanas)
Infant – 1 mês até 2 anos
Children – 2 a 12 anos
Adolescents – 12 a 16 anos
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Changes in Gstrointestinal FunctionFCFRP-USP



Developmental changes in 
distribution sitesFCFRP-USP



 Fração livre Vd (L/kg) 
 neonato adulto neonato adulto 

fenobarbital 0,68 0,53 1 0,55 
sulfametoxipirazina 0,43 0,38 0,47 0,24 
digoxina 0,8 0,7 10 7 
fenitoina 0,2 0,1 1,3 0,63 
 

Ligação às proteínas plasmáticas
neonatos vs adultosFCFRP-USP



Ontogeny of CYP enzymes
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Effect of age on the clearance
of midazolam (CYP3A)
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Impact of development on
theophylline plasma concentrations

Steady state (Css) serum theophylline concentrations from
a dose of 20mg/kg/day administered to patients of varying age
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Clearance (mL/min) of theophylline in 
diferente age groupsFCFRP-USP



Ontogeny of glomerular filtration
in the neonate
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Pediatric pharmacokinetics

Gentamicin dosing



Pediatric pharmacokinetics
Vancomycin dosingFCFRP-USP

ClrenalNeonates: Children > 1 yr: Clrenal



neonato
vs

adulto
farmacocinética exemplo

Vd  ¯ Cmax penicilinas
sulfonamidas

%pp ¯  fração livre teofilina

metabolismo ¯ ¯Cl teofilina

excreção ¯   AUC
 t½

gentamicina

Farmacocinética
neonatos vs adultos
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CL in the child = adult CL 
×
(weight of the child/70) 0.75

Prediction of drug
clearance in children
from adults:

Children > 5 years



Use of medicines in older adults

➤Older adults: > 65 years old

“START LOW, GO SLOW”
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Age-related pharmacokinetic changes
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Age-related pharmacokinetic changes
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Darunavir pharmacokinetics
according to ageFCFRP-USP



Metabolismo
Influência da idade

Fluvoxamina
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idade clearance da creatinina (mL/min) 
 homens mulheres 

 

20 120 102 
55 85 72 
90 50 43 
 

Função renal 
influência da idade
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FCFRP-USP Influência da idade
Meia-vida, clearance e dose de manutenção



A figura abaixo representa a variação do clearance do antibiótico ceftriaxone em pacientes de 1 dia a 92 anos de
idade. Em pacientes adultos jovens o antibiótico é eliminado por excreção renal (50%) e por excreção biliar (50%).
Discutir as alterações observadas em neonatos (< 1 mês), crianças de 1 a 5 anos e pacientes idosos (> 65 anos)
assim como as possíveis implicações no regime de dosagem.

Sobrepor na figura as alterações esperadas na meia-vida de eliminação em função da idade considerando que a
distribuição do antibiótico permanece inalterada.
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