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Definitions

 P har macokinetics  - what the body does  to a drug 
(ADME ).
- s tudies  require m eas urem ent of  drug in s om e

compar tment us ually blood or plas m a   

 P har macodynamics  - what a drug does  to the body.  
- P D s tudies  require meas urement of  s ome target

organ/ tis s ue res pons e and its  relations hip to drug
concentration either in blood or in tis s ue.  



Ethical Issues with PK Studies
Dose-normalized buprenorphine plasma 

concentrations during pregnancy and postpartum

Bastian et al. Dose-adjusted plasma concentrations of 
sublingual buprenorphine are lower during than after 
pregnancy. AmJ Obstet Gynecol2017;216:64.e1-7.

 Meas urement of  drug in plas ma 
/ blood,  s aliva,  urine pos es  little ris k to 
mother or baby unles s  amount of  
blood withdrawn is  exces s ive.

 Meas urement of  drug in other 
biological s pace may pos e ris k eg
meas urement in amniotic fluid or in 
fetal blood pos es  ris k.  

 Performing P K  s tudy with drug that 
mother or fetus  do not need clinically 
pos es  an ethical challenge.



Why Give a Mother Unneeded Medications  

 P regnancy vs pos t par tum 
P K  s tudies  

 P has e1 / 2  s tudies

 Metabolic cocktails  –
es timate in vivo cytochrome 
P 4 5 0  and other metabolic 
enzyme activities  

S ubjects  received 1 0 0  m g of  caffeine (CYP 1 A2 ),  
1 5  m g of  dextrom ethorphan  (CYP  2 D6  and CYP  3 A).



E thical Is s ues  in P K  S tudies

 Changing the dos e or frequency of  dos ing to 
adapt to s tudy des ign

 As king mother to fas t for an unreas onable 
time prior to P K  s tudy

 As king mother to delay us ual time 
medication taken



Why P har macodynamics ? 

The PK of a drug allows determination 
of how the body handles the drug but 
does not define what concentration 
achieves the desired effect.

S teady S tate  C oncentrations  1 7 -OHP C  after   
weekly 2 5 0  mg injections

1 0
1 2
1 4
1 6
1 8
2 0
2 2
2 4
2 6

1 3 5 7

ng
/m

l

Days

AUCt1

(ng/ml/day) (IQR)
Ctrough
(ng/ml) ( IQR )

Cmax
(ng/ml) ( IQR )

T max
(days) ( IQR )

135.6 + 52.4 (93.1-
165.1)

17.0 + 8.3 (11.5-
21.0)

26.4 + 11.3 (18.0-
31.1)

2.3 + 1.9 (1.0-3.5)

The P D res pons e defines  how much drug
is  required to elicit a des ired res pons e.

Relationship between median 17-OHPC 
concentration within each quintile of 17-
OHPC concentration and PTB Rate within 
each quintile
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Why are P D S tudies  Neded

 Off-label dos ing exis ts  for m os t m eds  us ed in pregnancy

 Without P D s tudies  in pregnant women proper dos ing hampered –
drug may be viewed as  ineffective or uns afe (ritodrine) 

 S ome P D endpoints  may be unique to pregnancy – P T B  (1 7 -OHP C),  
tocolytics (nifedipine,  Indomethacin),  fetal lung maturity (B MX),  
neuroprotection (MgS O4 ) 



Pos tpar tum P K / P D and B reas t Milk  S tudies

 Pos tpar tum s tudies

- S ame ethical is s ues  as  P K / P D in pregnancy
- T ime comm itm ent of  m other 
- S eparation of  mom and baby

 B reas t milk s tudies  – maternal  blood,  breas t milk,  neonatal
biological fluid us ually blood

- B lood or biological s ample from baby
- Unavailability of  breas t milk to baby



P itts burgh- The Point
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