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Concepts

U Biological science is advancing at an amazing rate
U Translation is lagging behind; the issues are not technological
Translation of medical innovation inevitably must deal with the
intersection of:
Financing
Regulation
Culture

There is reason to be concerned that all 3 areas have gotten out
of step with the current state of scientific knowledge

Most disturbingly, it can be argued that the reward for taking
risk to promote innovation is often inversely related to societal
need
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Translation of Innovations

Clinical Translation Global
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FDA Practice Global
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Mortality in the 20™ Century
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Life Expectancy at Birth
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Leading Causes of Death

1990 2020

Ischemic heart diseases ] =———— 1] [schemic heart diseases
Cerebrovascular diseases 2 —————) 2 Cerebrovascular diseases

Lower respiratory infections e COPD

Diarrheal diseases 9 "0 Lower respiratory infections

: o Trachea, bronchus
Perinatal conditions e , ,
lung cancers

o <®
The Global Burden of
Disease. 1996.

Murray CJL, Lopez AD.
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The Fundamental Nature of the Problem

U’ Drugs and biologics

Going after a new target gives a bigger potential payout to
Investors

Going after a previously proven target gives a much
higher probability of success

The net effect is that “follow-ons” are a better bet on
average
U Health services

The investment needed to change current practice Is
enormous

U The intersection of diagnostic testing and therapeutics
has uncertain regulatory status with poor reimbursement
prospects
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Changing the Health Care System

Regulation

Financing

Fragmented
marketplace

Professional
autonomy

S ; 0 - Congress

! m
Pressures 5 I‘LT_F,'E__-L:L 8 ' Pressures
for o — ‘ o= l— against
change - —— change
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Comparative Pre-Approval Capitalized
Costs per Approved New Molecule
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*** Based on a 5-year shift and prior growth rates for the preclinical and clinical periods

DiMasi et al. 2003
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of a Long Life

The Cost
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The Cycle of Quality: Generating Evidence
to Inform Policy O

o © . O
NIH Roadmap Standards

Network
EDA l

» Information
Critical Path \ Early
Translational °
. . Steps Empirical
Discovery Science / it e

e
D |

Priorities
and Processes

@ outcomes Measurement

Transparency. zile 0

Education ¥ ———— Inclusiveness

Clinical \ e

Performance Practice Use for
Measures Guidelines Feedback

on Priorities

Evaluation of Speed Conilict-of-interest Califf RM et al,
and Fluency Management o5 lth Affairs, 2007

to Consumers
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Efficiency

Better
Health

Inefficiency
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First block: Second bleck:

Trransiatien frem Trransiatien frem
cencept Into first clinical trials intoe
hAUuman studies practice

Transforming Medicine




“The Valley of Death”

U Space between target discovery and first
evidence of proof of concept in humans

U Investment interest low

U Large gap between scientific advance and
predictive regulatory science

U Decision making dominated by anecdote and
Intuition
Predictive models impossible without sharing of
knowledge about failures

U Need to define the “precompetitive” and
“procompetitive” spaces
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Shared Knowledge and Competition

U Precompetitive

Knowledge that advances a field before the point at
which competition based on proprietary knowledge
IS In play

U Procompetitive

Knowledge that “levels the playing field” by causing
“a rising tide for all ships” in the midst of other
proprietary knowledge that provides a competitive
advantage
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Early Phase Human Studies

U Many discoveries fail because of unanticipated
off-target effects that are only detected in later
phase testing

U Traditional pK/pD will not solve this problem
But of course pK/pD Is a basal necessity

U We need new approach involving experimental
medicine units that enable systems
measurement in humans

Integrated physiology—more extensive monitoring
Genomic profiling—requires sharing of data
Functional imaging—very big technology
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How will DCRU Enhance Early Phase
Clinical Trials and Patient Care?
Or What Do We Really Want to Do?

2 4
Target/Disease Data Integration
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Clinical Trials

U Way too expensive (especially in US)
U Way too slow (especially in US)

U ? Quality without standard definitions for
guality

U Results: high cost of Phase 3a/b clinical trials
becomes inhibiting factor for areas requiring
definitive data prior to marketing
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Estimated Trial Costs

$70.000.000 @ Project Planning

$60,000,000
$50,000,000
$40,000,000
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$20,000,000
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@ Safety and CEC

B Pharmacy
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O Site Payments

Y
-

&
(@)

Top Drug Total Low Dose Total
$142 million $83 million
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Ancillary systemsmay contain a partial
copy of the Charge Master whichmay
contain the “List Price”.

Outgoing messages include charge code
and account # among other things.
Outgoing messages from most ancillary
systems do not include price.

Ancillary systems receive orders
Perform tests/procedures

Send out results/findings

Send out charging information

Other

Radiology Systems

(multiple accounts

if needed)

Professional Charges RO LIEINSGEIRI (Charge Journal formats data for processing)

Charge

Master
(List Price)

Patient DHIS contains a copy of the Charge Master
3 Party Billable o ¢

Check-in ~ including the “List Price”.

Ty —— (multiple accounts if needed) Outgoing messages include charge code
N and account # among other things.

if needed) Research Billable “] Outgoing message may include price for specific items.

Various Payor rules including agreed
upon grant discounts are applied in
Transaction Editing System or Billing
Accounts Receivable modules

Charge codes with account #
and some prices

(multiple
accounts

neeicfjed)w 1 Ch arg e
Process
Work Flow

General Ledger

Professional
Billing
to Payors

(including Grants)

Siemens
Billing

Check-in process

——
Professional Charges

—_—
Technical Charges

Contract Manager
Module handles
Payor pricing rules

‘ RAS

——
Billing

~ Grant

S~ discounts Post Billing

Billing with pricing

Technical
Billing
to Payors

(including Grants)

based on Payor rules

applied

CTMS Charge Process flow diagram-20060516.ppt

Grant Manager
Charge
Validation

Accounting

-_——_——
Post Billing Validation

This process depends heavily on the patient being assigned two accounts AND
charges being assigned to the correct account.




FDA Critical Path PPP: Clinical Trials
Transformation Initiative (CTTI)

U First meeting on October 11t

~

U Develop FDA white papers to inform policies

U Goals

Enhance regulations that improve the quality of clinical
trials

Eliminate guidances and practices that increase costs but
provide no value

Empirical study of the value of guidances and practices

U Key players

FDA, industry, academia, patient advocates, non
academic clinical research professionals
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Post-Marketing Translation

U Dearth of funding except for industry funded
trials

U Most of these trials are attempting to expand
market with NPV metric using current
reimbursement system (trial won’t be done
unless the pre-test probability of a positive
result for the sponsor Is very good)

U Little public funding for creation of novel
(disruptive) systems

Reagan-Udall Center at FDA
? CTSA/strengthening AHRQ
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Public and Global Health

U Increasing similarities notable between US
Issues and global issues

U Financial rewards detract from providing
needed health services

U Health systems heavily and increasingly
Incentivized to cater to the expensive
technology needs of paying customers

Out of pocket diagnostic testing and prevention
Procedures and pictures for insured
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Pediatric FDA meta-research

Pediatric exclusivity has stimulated
an unprecedented number of drug
studies in children (138 labeling
changes to date)

Objective: To quantify economic
return to industry for 6 mos of
pediatric exclusivity

9 drugs studied; net economic return
and net return to cost ratios
evaluated

Median cost per written request
$12.34 million

Large variability in net economic
return (-$8.9 million to $507.9 million)
and net return to cost ratio (-0.68 to
73.63)

I ORICINAL CONTRIBUTIOMN

Economic Return of Clinical Trials Performed
Under the Pediatric Exclusivity Program

Jennifer S, Li, MD, MHS
Eric L. Fizenstein, DEA
Henry €. Grabowski, PhIr
Elizabeth I Reid

Barry Mangum, Pharm[»

Kavin A. Schulman, MI

John V. Caldsmith, FhI

M. Dianne Murphy. MDY

Robert M. Califl. MD

Dhaniel K. Benjamin, Jr. MD, PhI

IETORICALLY, ONLY 23% OF
approved drugs marketedin
the United States have suf-
ficient pediatric data to sup-
port approval of produwct labeling by the
U5 Food and Drug Administration
(FDA) for dosing, safety, or efficacy in
children.! Inadequate dosing and =safety
information places children at risk for
adwverse events and denies them poten-
tial therapeutic benefits
In 1994, the FDA encouraged spon-
sors to obtain more pediairic drug
data; however, new studies were not
required, and the number of new
studics was minimal ® In 1997, Con-
gress passed the US Food and Drug
Administration Modernization Act?
Section 5054 of this act, knowr as the
Pediatric Exclusivity Provision, pro-
vided an additional & months of
patent protection, or marketing exclu-
sivity, in retm for performing studies
specified by the FDA. The Best Phar-
macenticals for Children Act of 2002
extended the economic incentives
provided by pediatric exclusivity.®
This program has been successful
From many perspoctives resulting ina
substantial increase in pediatric drag
rescarch compared with the wery lim-

480 \aMA February 7, 2007 —vol 207, New 5 (Reprinbed)

Context |n 197, Congress authorized the US Food and Drug Administration {(FO:&)
to grant &-month extensions of marketing rights through the Pediatric Exclusivity Pro-
gram if industry sponsors complete FDA-requested pediatric trials. The program has
been pratsad for creating incentives for studies in children and has been criticized as a
“windfal” to the innovator drug industry. This critique has been a substantial part of
congressonal debate on the program, which is due to sspire in 2007,

Objective To quantify the economic retum to industry for completing pediatric ex-
clusivity trials.

Design and Setting A cohort study of programs conducted for pediatric exclusiv-
ity. Mine drugs that wers grantad pediatric seclusivity were salected. From the final
study reports submitted to the FDA (2002-2004), key elements of the dinical trial de-
sign and study opsrations were obtained, and the cost of performing each study was
estimated and corverted into estimates of after-tax cash outflows, Thrse-year market
sales wers obtained and convertad into estimates of after-tax cash inflows basadon &
manths of additional market protection. Met economic retum jcash inflows minus out-
florws) and net returm-to-costs ratio (net economic retum divided by cash outflows)y
for sach product were then caloulated.

Main Qutcome Measures Net economic =tum and net UM-1o-cost ratio,
Results Theindicatiors studied reflect a broad mprsantation of the pogram: asthma,
tumaors, attantion-deficit/hyperactivity disorder, hypertension, deprassions
generalized anxiety disorder, diabetes mellitus, gastroesophageal reflux, bacterial in-
faction, and bone mineralization. The distribution of net sconomic retum for & months
of exdusivity varied substantially amang products inet economic retum ranged from
—$8.% million to $507.9 million and net retum-to-cost ratio rangsd from -0, 68 to 73.63).
Conclusions The economic um for padiatric s lusivity is vaiable. As an incan-
tive to complets much-naedad clinical trials in childen, pediatric exclusivity can gen-
erate lucrative retums or produce more modest retums on investment.

JAMA FOOF; 287 480438 weww. . com

ited amount of such research before of the Pediatric Exclusivity Program

pediatric exchusivity. To date, the pro-
gram has generated more than 300
pediatric studies and more than 115
producis have undergone labeling
changes for pediatric nse. Despite this
increase in pediatric dmg studies,
critics of the Pediatric Exclusivity
Frogram contend that it has provided
a "windfall to the prescription drug
industry”™ bacanse the profits enjoved
by the companies from the patent
extensions are perceived to greatly
exceed the cost of conducting the
studies.” Several revised components

legislation have thus been proposed.
These include dishanding the pro-
gram altogether, varying the lengths
of marketing protection based on

suthor AFfillaions: Ce nt of Pediatric: D LI
and Berjamini, Duke Clinical Rezearch Instibte (O
L, Eserstein. M, , Schulman, Califf, and EBzn-
Jamin, and W Reid and Department of Ezonomis
{Cr Srabowskin, Duke University, Durham, RC: and
ffice of Policy and Flanning (D Colsmitho and o
fioe of Fedatric Therapeutics ICrsLLMurphy, and Ben-
Jaming, Crffice of the Commissioner, LS Focd and
‘Administrabion, Rockille, sd
Cornsponding Auther Jernifer 5, LMD, MHS, Cre -
partment of Pediairics, Duke Clinkcal Research Inski-
tute, PO Box 17565, Cutham. NC 27705 (pennferh
eduke edy.

2007 Amertcan Medical Assectation. All rights reserved.

Diowalosded Som wwmw jese com ot Draks Univsrsity, on Fsbrasry , 2007
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Pediatric FDA meta-research

U Objective: To quantify the
dissemination of results of
studies conducted for pediatric
exclusivity

Evaluated 253 studies
submitted to FDA from 1998-
240]0!

Labeling changes positive for
127/253(50%)

Only 113/253 published

Efficacy studies and positive
labeling change more likely to
be published

I ORIGINAL CONTRIBUTION

Peer-Reviewed Publication of Clinical Trials

Completed for

Pediatric Exclusivity

[ianiel K. Benjamin, Jr. MD, PhI)
Philip Brian Smith, MI¥

M. Dianne Murphy, MD
Rosemary Roberte, MD

Lisa Mathis, MI}

[debhie Avant, RPh

Robert M. Califf. MD

Jenmifer 5, Li, MD, MHS

OR A PRODUCT TO BE MARKETED

in the United States, the spon-

sor must submit adequate and

well-controlled trials that dem-
onstrate the efficacy and safety of the
product when used as intended o the
U5 Food and Drug Administration
(FDA). These trials are the basis ofthe
labeling or package insert instructions
that are provided for each product that
is approved by the FDA. Children are
usually not included in most product
submission studies and therefore, the
data on desing, efficacy, and safiety that
are available for adults are not vsoally
available for pediatric patients. Other
data may be available but are often not
from the same type of rigorovs clini-
cal trials. Historically, 75% of drug
products have insufficient labeling in-
formation for pediatric dosing, safety,
or efficacy.

Inadequate dosing and safety infor-
mation places children at risk for
adverse events and denies them poten-
tial therapeutic benefits. Physicians
wh care for children have therefore,
been forced to either withhold treat-
ment shown to be effective in older
patients or provide drugs to children
inwhom the dose, efficacy, and safety
have not been studied. This prescrip-
tiom practice is known as off label nse

1266 1AM, Seprember 13, 2008 Vil 298, Mo, 10 (Reprimisd)

Context Much of pediatric drug useis off-label because appropriate padiatic stud-
ie= have not been conducted and the drugs have not been labeled by the LIS Food
and Dirug Administration (FDA) for use in childen. In 1997, Congress authorized the
FDA to grant extensions of marketing ights known as * pediatric exclusivity™ if FDA-
requestad pediatric trials were conducted. As a result, thers have baen cver 100 prod-
uctlabeling changes. The publication status of studies completed for pediatric exclu-
sivity has not been evaluated.

Objective To quantify the dissemination of results of studies conducted for pediat-
ric el usivity into the pesr-review literature.

Design Cohort study of all trials conducted for pediatic exclusivity betwean 1998
and 2004 @ determined by MEDLIME and EM BASE searches through 2005, the sub-
sequent labeling changes, and the publication of those studiesin peer-reviewad jour-
naks. We categorized any labeling changes resulting from the studies as positive or
negative for the drug under study. Wethen eva vated aspects of the studies and prod-
uct label changes that were associated with subsequent publication in peer-reviewed
medical journals.

Main Owutcome Measures Publication of the tral data in pesr-reviesed joumnals.

Results Betwesen 1998 and 2004, 253 studies were submitted to the FDA for padi-
atric ewclusivity: 125 (50% ) svaluated efficacy, 51 (20%) were multi-dose phama-
cokinatic, 34 {13% ywem singlk-doss pharmacokinetic, and 43 (17 %) were safaty stud-
ies. Labeling changes weane positive for 1277253 (50% ) of studies; arly 113/253 (45%)
‘were published. Efficacy studies and thosa with a positive labsling changs were more
likely to b published.

Conclusions The pediatric @clusivity program has been successful in encouraging
drug studies in children. Howsver, the dissemination of these results in the pear-
reviewead literature is limited. Mechanisms to more widely disperse this information
through publication warrant further evaluation.

JAUA IO0E 206 1IEET IR Al AL com

becanse there & not adequate pediatric
information in the labeling. This off-
label use may result in benefit, no
effect, or harm, depending on how
much other infonmation about use of
the product in the pediatric popula-
tion is available. The lack of informa-
tion has had a negative impact on
pediatric therapeutics, including reli-
ance on anecdotal practice patterns
and adaptation of data from adult
trials that may not be applicable to
children.

Congress passed the Food and Drug,
Administration Modernization Act in

1997 Ome component of this act is the
authorization of a pediatric exchisiv-
ity process, whereby the study of thera-
pies used in children, and potentially
of nze in pediatrics, is encoumged via

Author sffilatons: Crffice of Fediatic Therapsutics,
«rffice of the Commissioner (s Berjamin, Murphy,
and I;P.Dﬁloeofcnmr-remm:ﬂmmn
Cievelopmenk, Cenker for Crug Evabiation and Re-
amhmmm.mm.mﬁmm.usmm
[ , Fiochille, Md;

Pediairics and Medicine and the Duks Clinical Re-
saarch Institute, Duke Unkersity, Duham, N (Crs
Benjamin, Smith, Califf, andLi
Comeaponding Author: Danie| k. Berjamin MO, FhD,
MPH. PO B 17563, Duke Clinical R search Inst-
tute, Durham. HC 37705 idanny benpmingdke
du; daniel bemamingida gou.

2006 American Medical Asseciation. All rights reserved.

o zers at Duke Ussvarsicy, = Sspsambar 13,
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