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nanos gigantium humeris insidentes

“Bernard of Chartres used to say 
that we are like dwarfs on the 
shoulders of giants, so that we can 
see more than they, and things at a greater 
distance, not by virtue of any sharpness of 
sight on our part, or any physical 
distinction, but because we are carried 
high and raised up by their giant size.”   

- John of Salisbury, 1159





“…The data points (n = 10) were
plotted as a semi-logarithmic 

relationship….  These data were based 
on the open, one-compartment model 
for extravascular administration….We 

obtained the elimination rate constant 
(Kel) of 0.02247hr -1… We calculated the 

distribution coefficient and the total 
clearance on the basis of all previous 

doses using a modification of the 
superposition method..”



A teacher affects eternity; he can
never tell where his influence stops.

From The Education of Henry Adams, ch. 20; 1907





By an odd and unfortunate twist of 
fate, infants and children are 
becoming “therapeutic or 
pharmaceutical 
orphans.” Since 1962 they 
have been denied the use of many 
new drugs.

Pediatrics 1999;104:583



Wilson J.T. (1999) Pediatrics 104(3);585-590. 



COMMENTARIES
Pediatric Drug Development:
Outlook for Science-Based
Innovation
Dionna J. Green, IssamZineh and Gilbert J. Burckart

There has been significant progress in pediatric drug
development during the past 15 years. Results from 1,200
pediatric studies have been submitted to the US Food and 
Drug Administration (FDA). Over 700 drug labels have been 
revised with information to guide pediatric use. Two 
international pediatric trial networks have been established.  
The failure rate for pediatric efficacy trials has fallen from over 
40% to about 20%. Taken together, the outlook for pediatric 
drug development is positive.



Holford and Anderson. Prediction of morphine dose in humans. Paediatr Anaesth. 2012 Mar;22(3):209-22. 

Maturation of Renal and Metabolic Function



Challenges and Opportunities in 
the Development of Medical 
Therapies for Pediatric
Populations and the Role of 
Extrapolation
Jeffrey S. Barrett, Raafat Bishai, Christina Bucci-Rechtweg, Amy 
Cheung, Solange Corriol-Rohou, Sebastian Haertter, Angela James, 
Steven J. Kovacs, Jing Liu, Dennis Potempa, Ashley Strougo,
Konstantina Vanevski for the IQ consortium – CPLG Pediatric Working 
Group



“Good Enough Never Is” 
Debbie Field



In 2017, 26.7% of World’s Population < 15 yoa



Percentage of Children in Various Countries









Prescription Drug Spending Hits Record $425 Billion in U.S.  
Bloomberg, April 2016







The Value of Vaccines 
in Disease Prevention 

KEY POINTS 
 According to the World Health Organization (WHO), 

immunizations save an estimated 2.5 million lives every 
year.

 For every $1 the U.S. spends on childhood vaccinations, 
we save $10.20 in disease treatment costs.

 In the U.S., vaccine use saves $13.5 billion in direct costs.
Pfizer (2017). The Value of Vaccines. https://www.pfizer.com/files/health/VOMPaper_Vaccines_R7.pdf



Impact of Vaccines on 
Infectious Disease Morbidity in the U.S. 

Pfizer (2017). The Value of Vaccines. https://www.pfizer.com/files/health/VOMPaper_Vaccines_R7.pdf



Meanwhile, the study found that Colorado and 
Arkansas had the lowest vaccination rates for the 
conditions. Specifically, the states with lowest MMR 
vaccination rates were: 
1. Colorado (85.7%);
2. Arkansas (85.9%); 
3. Pennsylvania (87%);
4. Idaho (89%); and
5. North Dakota (89.9%).

Source:  CDC report August 2013

2017 – (87%)

Which states have the lowest vaccination rates?





“The Next Seven Great Achievements in Pediatric Research” 
(Cheng TL, et al. Pediatrics. April 21, 2017, https://doi.org/10.1542/peds.2016-3803). 

The authors, who include COPR Chair Clifford W. Bogue, M.D., FAAP, 
predict the following achievements: 

1. More pediatric immunizations prevent emerging and persistent diseases.

2. Cancer immunotherapy in pediatrics shows promise.

3. Genomic discoveries predict, prevent and more effectively treat disease.

4. Big life-course data recognize fetal and childhood origins of adult health 
and disease resulting in effective early interventions. 

5. Knowledge of the interaction of biology and the physical and social  
Environment leads to effective prevention for individual and population health. 

6. Quality improvement science creates safe, efficient systems of care.

7. Implementation and dissemination research reduces global poverty.





A Perfect StormPharma Industry Undergoing Dramatic Transformation 







In a rural health clinic, somewhere in India, 
a women with a sick child …..

..and these are the medicines
which were given to the child

Photograph: Noël Cranswick, 2006

Courtesy of Dr. H. Hogerzeil, June 2008



WHO Pediatric TB Dosing Guidelines; 2009

Recommended Dose 
(Range)

10 mg/kg
(10-15)

15 mg/kg
(10-20)

35 mg/kg
(31-40)

Weight in Kg
150 mg pill 
Isoniazid
mg/Kg

200 mg pill
Rifampin

mg/Kg

400 mg pill
Pyrazinamide

mg/Kg

5 (1/2 pill) 15 20 40

8 (1.2 pill) 9.4 12.5 25

10 (1 pill) 15 20 40

15 (1 pill) 10 13.3 26.6

20 (1.5 pills) 11.2 15 30

25 (2 pills) 12 16 32

30 (2 pills) 10 13.3 26.6

WHO Revised Pediatric TB Dosing Guidelines



Evaluation of the Adequacy of the 2010 Revised World Health Organization 
Recommended Dosages of the First-line Antituberculosis Drugs for Children: 
Adequacy of Revised Dosages of TB Drugs for Children.
Yang H et. al. Pediatr Infect Dis J. 2018 Jan;37(1):43-51.

RESULTS: 
Of the 100 children, 58% were male, 50% HIV-infected and 49% younger than 5 years old. Low 
Cmax occurred in 9/100 (9.0%), 61/100 (61.0%), 17/97 (17.5%) and 60/97 (61.9%) for isoniazid, 
rifampin, pyrazinamide and ethambutol, respectively…. Factors associated with low Cmax were 
NAT2 metabolizer phenotype status for isoniazid; height, dosage and HIV coinfection status for 
rifampin; height for pyrazinamide; and age, dosage and HIV coinfection status for ethambutol.

CONCLUSIONS: 
The high frequency of low rifampin and ethambutol Cmax in our study is consistent with 
emerging pharmacokinetic data in children treated according to the new WHO 
recommendations. Higher dosages than currently recommended especially for rifampin may be 
necessary in children.





The need for rational selection:
New essential drugs are expensive

From Dr. Hans Hogerzeil 2008



N Engl J Med 2005;352:1633-36

"Too many researchers fail to 
declare conflicts of interest, and it 

is only too easy to buy up poor 
illiterate patients, who are unable 

to give truly informed consent, 
and recruit them to trials which 

are of little or no benefit to them 
and which fail to safeguard their 

interests," he said. 

(Courtesy of Prof. M. Bonati, 2005)





Agent B



Orbis Biosciences Microsphere Production



Characteristics of Study Population…..

Bai S, et al. J Pharm Pharmacol 2017;69:489-496



Description of Taste for Two Prednisone Formulations

(Test = microsphere prednisone formulation)

Bai S, et al. J Pharm Pharmacol 2017;69:489-496









INSATIABLE
CURIOSITY





“We can’t solve problems 
by using the same kind of
thinking we used when we 
created them.”

“Imagination is more important than knowledge”



It’s all y’all’s responsibility





 Ross and Mary Whipple Family 
 Marcy Doderer, FACHE
 Richard F. Jacobs, MD
 J. Steven Leeder, PharmD, PhD
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 Barry Brady, MSc, FACHE
 Ms. Jenny Kubacak
 The staff of ACRI
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