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BOX 2-1 Benchmarks in the Regulation of Pediatric Drugs

1902 Biologics Control Act

190& Pure Food and Dmug Act

1928 Food, Drug, and Cosmatic Act

1962 Kafauver-Harris Ameandmeant

1979 labaling requirement

1994 Padiatric Labeling Rule

1997 Food and Drug Administration Modernization Act (FDARMA)
1998 Padiatric Rula®

2002 Baest Phamaceuticals for Childran Act (BPCA)

2003 Padiatric Research Equity Act (PREA)

*“The Pediatric Rule was enjoined, or prohibited, in 2002 by a federal court, which ruled that
Congress had not given the FDA authority to require sdensive testing of drugs for children
(Azsooation of Amencan Physicians and Surgeons, inc v. U5, Food and Drug Administration,
226 F Supp 2d 204 [DC Cir 2002]).

SOLURCE: Mathis, 200&.
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TABLE 2-2 Best Pharmaceuticals for Children Act Versus Pediatric

Research Equity Act

BPMCA (2002; reauthorized 2007-2012)

PREA (2003; reauthorized 2007)

Studies are voluntary
Includes orphan drugs

Cowvers drugs only
Studies encompass whole moiety

factive part)

Studies are required

Crphan drugs and indications are
designated exempt

Covers biologics and drugs

Studies limited to drug findication under
development NOt Viagra for PHT Newborn,

Summaries posted on FDWA website Summaries not made available publicly //
SOURCE: Mathis, 2006, -
INCENTIVE: MANDATE:

6 month marketing
& exclusivity extension

for patented Rx if public benefit

FDA ==y  FNIH
On patent drugs infgr declines

AWnhen other approaches are insufficient
to ensure safety and effective use in
children
ANDA process
AwSa02NBR GKS a4t |SF

AAdult indication only
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TAEBLE 2-3 New Product Pediatric Formulations (BPCA)

%@&\%ﬁ Exclusivity
e Product Granted Labeled
. Midazolam (Versed), Roche 9181998 10715 /1998
T Abacavir (fiagen), GlaxoSmithKline 12714 /71998 12717 /1998
Atovaquone fproguanil (Malarone],
GlaxoSmithKline 7/14,/1998 12722003
Ibuprofen/pseudoephedrine suspension
(Children’s Motrin Cold), McMeil 8/ 1,/2000
Gabapentin (Meurontin), Parke-Davis 2,/2/2000 10,12 /2000
Ozeltamivir (Tamiflu), REoche 32272004 12714 /2000,
6/24 /2004
Ribavirin { Rebetol), Schering-Plough 5/9,/2001 12728/ 2001;
7/29/2003
Ibuprofen/pseudoephedrine suspension
(Children’s Adwvil Cold), Whitehall 9/19,/2001 4/18/2002
Montelukast (Singulair), Merck 1271072001 7/26/2002
Mizatidine (Axid), Reliant B/257 2004
Deesloratidine {Clarinex), Schering-FPlough 2/18,;2008 9172004
Emtricitabine (Emtriva), Gilead Sciences 9/ 28/ 2005

SOURCE: Rodriguez, 2006,

What happens for diseases unique to children?
(e.g., CF, PPHN, Cancers)
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Childhood Cancer

Despite enormous progress in advancing the cure of childhood
cancers during the | ast 46 years |

Cancer remains the leading cause of death by disease in US children
over 1 year of age.

Acute Lymphocytic
Leukemia

Hodgkin Disease —m—m—m————— 90%

Non-Hodgkin Lymphoma

Retinoblastoma ——H—M———m——@@ 90%
Neuroblastoma
wilms Tumor —H——mmm—— 90%

Osteosarcoma

Rhabdomyosarcoma
y Bl 1062

B present
I

Data from SJCRH

Ewing Sarcoma




A.LL.L. Chemotherapy

Antileukemic agent FDA Approval
Mercaptopurine 1953 100%
Methotrexate 1953 s | ALL Cure
Prednisone 1955

Dexamethasone 1958 %
Cyclophosphamide 1959 40% 1
Vincristine 1964 20% -
Cytarabine 1969 0% -
Asparaginase 1978 1960s 1980s 2000s
Daunomycin 1979

Etoposide 1983 «— |~ 25 years ago

During last 25 years, EFS of childhood ALL has improved
from ~ 50% to ~ 85% by wusing ol

despite no new anticancer agents developed for children




Market forces work against
childhood cancers

All pediatric cancers in US = ~9000
A ADULT CANCERS:
A Breast Cancer ~200,000
A Prostate Cancer ~190,000
A Lung Cancer ~160,000
A Colorectal Cancer ~150,000

A Leukemia ~ 30,000




Why little interest in pediatric

cancers In pharmaceutical industry?

A Too few cases to be profitable? =
A Kids too challenging for clinical trials?
A Not likely to be good Rx for adults?




FRONTIERS IN CANCER RESEARCH

FERSPECTIVE

The New Era in Cancer Research

Harold Varmus SCIEMNCE WVOL312 24 MaY 2004




FERSPECTIVE

Targeting Tyrosine Kinases in Cancer:
The Second Wave
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Fig. 1. First- and second-generation tyrosine kinase inhibrors for cancer treatment. Ower time,

SCIENCE WVOL 312 26 MAY 2004



Pediatric cancers are  distinct
from adult cancers

A Incidence
A Clinical

A Pathology
A Cytology
A Molecular Abnormalities




FRONTIERS IN CANCER RESEARCH

FERSPECTIVE

The New Era in Cancer Research ‘(%’

Harold Varmus SCIENCE WVOL312 26 MAY 2006

Molecularly targeted cancer treatment:
who will make this happen for children ?
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St. Jude Children's
Research Hospital
ALSAC * Danny Thomas, Founder
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Making Better Drugs for Children with Cancer
April 18, 2005

Rec #1: A new public-private partnership
iInvolving government, industry, academic and
ot her research 1 nstit
formed to lead pediatric cancer drug

di scovery and devel
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Can we launch a successful
public- private effort?

Entrepreneurs

Private Org. Healthcare Sys
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Philanthropy




Finding improved medicines: the role
of academic-industrial collaboration

Jaye Chin-Dusting, Jacques Mizrahi, Garry Jennings and
Desmond Fitzgerald

Data from Maxwell &ckhardt 1990
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