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WHAT IS A LICENSED DRUG?

• Has a product license or marketing 
authorisation

• issued by the national licensing regulatory 
bodies

• or the European Medicines Evaluation 
Agency (EMEA)

• following detailed review of data 
presented by the drug company 



Why was the licensing system 
introduced?

Origin in ADR’s

– 1938 sulfanilamide (107 deaths)
– 1959 chloramphenicol (‘grey baby 
syndrome’)

– 1961 thalidomide (phocomelia)



What is a licensed drug?

• SAFE

• EFFECTIVE

• HIGH QUALITY



Examples of unlicensed drugs

• Modifications of licensed drugs
• New drugs/formulations produced 

under a ‘specials’ manufacturing 
license

• Drugs which have a license in other 
countries but not in the UK or France or 
Germany or the Netherlands or.. 

• Use of chemicals as drugs



Examples of off label use

Use outside the licensed:

• Age range
• Indications
• Dosage recommendations
• Route of administration
• Contraindications



Unlicensed and off label drug 
use in the neonate
Unlicensed and off label drug 
use in the neonate

• 70 babies
• 455 prescription episodes
• Licensed 35%
• Unlicensed 10% 
• Off label 55%

• 90% babies received at least one UL/OL 
drug

• Conroy S, McIntyre J, Choonara I. Arch. Dis. Child. Fetal Neonatal Ed. 1999;80:F142-5
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• Proposed Pediatric Study Requests 474
• Written Requests issued by FDA 323
• Exclusivity granted for PRODUCT 123
• Number of Determinations 135
• Label changes 114
• Number of patients in requested studies    43,427
• Summaries of Medical/Clinical Pharmacology 

– Summaries on fda.gov/cder/pediatrics 64
www.fda.gov/cder/pediatric/summaryreview.htm
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• Scientific Issues
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- Neonatal population still an issue
- Need for longer term outcomes for 
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• Esmolol: Hypertension
• Nelfinavir: HIV
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• Ampicillin: Sepsis and meningitis
• Azithromycin: Chlamydia
• Azithromycin: U. urealyticum
• Dactinomycin: Wilms, rhabdosarcoma
• Lorazepam: Sedation in ICU
• Meropenem: Complicated abdominal
• Morphine: Analgesia in ICU
• Nitroprusside: Reduction of BP
• Vincristine: Malignancies
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1. PK is more variable, even within the 
pediatric population, than 
anticipated

2. Adverse reactions that are pediatric 
specific will not be defined without 
pediatric studies
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4. Ethical issues have to be 
reassessed from the pediatric 
perspective

5. Safety studies, of sufficient duration 
and longer term follow-up studies, 
remain problematic

6. The present incentive program still 
leaves many subpopulations 
unstudied
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These will increase variability 
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AbsorptionAbsorption

MetabolismMetabolism

EliminationElimination

DistributionDistribution

Drug 
Exposure

Drug 
Exposure

Critical Role of Pharmacokinetics in 
Pharmacotherapy……

Critical Role of Pharmacokinetics in 
Pharmacotherapy……

• The combination of 
ADME dictate exposure 
which dictates dose.

• Exposure along with the 
interaction with 
therapeutic targets     
(e.g., receptors)      
dictates response.



• Can the adult dosage form be administered 
without modification?

• Does the existing adult dosage form require 
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• Have you considered age dependent 
changes in physiology that influence 
absorption?
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Getting the drug in…
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Developmental Alterations in Intestinal Drug Absorption 
Influence of Higher Gastric pH
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Grand et al. Gastroenterology 1976;70:790
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Impact of Age on Linezolid PharmacokineticsImpact of Age on Linezolid Pharmacokinetics

Parameter Adult
(n=57)

Child
(n=44)

Infant
(n=10)

Vdss (L/kg) 0.63 ± 0.13 0.71 ± 0.18 0.83 ± 0.18

Cl (L/hr/kg) 0.10 ± 0.03 0.30 ± 0.12 0.52 ± 0.15

t1/2 (hr) 4.6 ± 1.7 3.3 ± 0.9 2.0 ± 0.9

Cmaxnorm (mg/L) 19.7 ± 4.9 17.0 ± 5.2 12.5 ± 3.5

C12 pred (mg/L) 3.3 ± 2.1 0.41 ± 0.72 0.03 ± 0.05

T>MIC90 (%) 70-100% 35-70% 20-35%

Kearns, Jungbluth, Abdel-Rahman, Hopkins, Welshman, Grzebyk, 
Bruss, van den Anker.  Clin Pharmacol Ther 2003;74:413-422
Kearns, Jungbluth, Abdel-Rahman, Hopkins, Welshman, Grzebyk, 
Bruss, van den Anker.  Clin Pharmacol Ther 2003;74:413-422
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Bouwmeester et al. Br J Anaesth. 2004;92:208-17 
Le Guennec and Billon, Pediatrics 79:264-268, 1987
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From John TR, Moore WM, Jeffries JE (eds.), Children are Different: Developmental Physiology,
2nd edition, Ross Laboratories, 1978
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NEWBORN RENAL FUNCTIONNEWBORN RENAL FUNCTION

• Very low Glomerular Filtration Rate (GFR)
• Delicate balance between vasoconstrictor and 

vasodilatory renal forces
• Low mean arterial pressure and high intrarenal vascular 

resistance
• Limited postnatal renal functional adaptation to 

endogenous or exogenous stress
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Figure 1. Plasma creatinine concentration in the first weeks of life of neonates with various birth weights The 
plasma creatinine inversely correlates with body weight (and gestational age) during the first days of life. It reaches 
steady neonatal levels by 3 to 4 weeks of life. Adapted with permission [17]. 
From: Drukker: Curr Opin Pediatr, Volume 14(2).April 2002.175-182





Vd (L/kg)        Half - life (h)       Cl (ml/kg/h)

mean ± 1 sd mean ± 1 sd mean ± 1 sd

<28 w              0.700 ± 0.151    12.20 ± 3.83      0.73 ± 0.148

28 - < 31 w      0.660 ± 0.120      8.40 ± 1.36      0.87 ± 0.127

31 - < 34 w      0.614 ± 0.013      7.71 ± 0.31      0.98 ± 0.025

34 - < 37 w      0.573 ± 0.013      6.77 ± 0.32      1.09 ± 0.061

37 - 41 w         0.520 ± 0.021      5.55 ± 0.49      1.15 ± 0.036

AMIKACIN ADMINISTRATION in NEONATES : 
PHARMACOKINETIC VARIABLES

Langhendries  et al, Med Mal Infect,1993;23:44





Van den Anker JN, et al. Clin
Pharmacol Ther 1995;58:650-9.
Van den Anker JN, et al. Clin

Pharmacol Ther 1995;58:650-9.
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• Aspirin
• Indomethacin oliguric acute renal 

failure
• Ibuprofen
• Rofecoxib
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• Corticosteroids:

– increases Mean Arterial Blood Pressure, improves  

cardiovascular status

– increases Renal Blood Flow

– increases functional glomerular surface area available 

for filtration

– increases glomerular filtration of the single nephron
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Exposure-Response Relationships  
Result from Age Dependent Drug 
Disposition and Action………
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• Differences in extravascular absorption rate and extent
• Altered body composition influences distribution
• Marked ontogeny of drug metabolizing enzymes and transporters
• Dynamic influence of development on renal function
• Impact of development on drug action / effect
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A function of the developmental processes that 
influence drug disposition and interaction with 
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• Drug studies in adults or animal models may 
not adequately predict pharmacokinetic or 
pharmacodynamic properties in neonatal 
patients 

• Unable to reliably extrapolate adult data to 
the neonatal population
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determine their pharmacokinetics, 
pharmacodynamics, appropriate dose, safety 
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