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0.27 mg/L 
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43.5 grams 
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0.11 mg/L 

2100 mg 

700 mg 
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<0.6% chance 





30% vancomycin troughs are appropriately timed  

? All undetectable voriconazole 
was after outpatient dosing 

98% inter- and 66% intra-individual variability in 
voriconazole AUC among children <2 years of age 



“Clinical Pharmacometrics” is the application of 
quantitative modeling and simulation tools for the 
purpose of optimizing therapy in an individual patient. 



Robust to timing of samples 

? Model probability of adherence 

Control inter- and compensate for intra-
individual variability 



Rapidly available drug concentrations  

? Poorly defined concentration targets 

Software tools 

Reimbursement 

Lack of expertise 

Formulation restrictions 



HPLC, immuno, LC-MS, field sampling, 
wearables 

? Studies, package insert 

Training 

More on this… 

More on this… 

Novel formulations 





Path for software marketing approval 

Approved doses or exposures? 





℞ 



℞ 
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Device Not Device 

X 



How do we 
change the 

label? 

”Patients may require dosages other than 
those listed in Sections 2 (Dosage and 
Administration) and 8 (Use in Specific 
Populations) to achieve acceptably safe and 
effective concentrations within the range of 
those studied and reported in Section 12 
(Clinical Pharmacology). Dosage 
adjustments should be based upon 
measured drug concentrations and/or 
relevant patient characteristics.” 



• 12.3 Pharmacokinetics. This subsection must describe the clinically 
significant pharmacokinetics of a drug or active metabolites, (i.e., 
pertinent absorption, distribution, metabolism, and excretion 
parameters). Information regarding bioavailability, the effect of food, 
minimum concentration (Cmin), maximum concentration (Cmax), time to 
maximum concentration (Tmax), area under the curve (AUC), pertinent 
half-lives (t1/2), time to reach steady state, extent of accumulation, 
route(s) of elimination, clearance (renal, hepatic, total), mechanisms of 
clearance (e.g., specific enzyme systems), drug/drug and drug/food (e.g., 
dietary supplements, grapefruit juice) pharmacokinetic interactions 
(including inhibition, induction, and genetic characteristics), and volume of 
distribution (Vd) must be presented 



Adult n=50 Peds n=50 

Tmax* 40 7 
Cmax* 23 12 
AUC* 10 8 
Vd* 22 8 
Time-con curve 6 0 
Cmin* 6 3 
CL* 26 18 
Thalf* 44 23 

• Reviewed package inserts of 50 
drugs for which FDA granted 
pediatric exclusivity under BPCA 
and relabeled 

• Excluded topical agents and 
those with no discussion of 
pediatric dosing 

• Abstracted from the 
pharmacokinetics sub-section in 
the clinical pharmacology section 

 *Named in CFR 





Zyvox® (linezolid) package insert 





Michael Neely, MD 
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