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“From the list below, what are the main reasons why your company conducts or will conduct
adaptive design trials? (select all that apply)” (Base=98)

To make earlier go/no-go decisions 63%
Improve decision-making 51%
Faster to market/commer 6%
daptive T}’ml Shorter trials, time savings in general 2%
Lower overall costs 38%

Designs Gain
Momentum.

More focused resources on trial arms that

Higher likelihood of candidate success IEEEG——E 37%

efficacy 36%
Portfolio optimization NG 30%

Avoid underpowered/overpowered studies INEEEEEEG—G—_—_—— 23 %

Smaller trials in general NG 20%

To provide better clinical care, fewer patients, fewer adverse events ENEEEGGuu_=:__19%
Integral to personalized medicine approach EEEE—— 16%

Source: ISR’s 2015 Adaptive Trials:
Market Dynamics and Service Provider Benchmarking report.

eBooks

The latest eBook from Applied Clinical Trials
is Project Management in Clinical Trials,
which is written for project managers and
those professionals interested in budgeting,
forecasting, and negotiating clinical trial
contracts. Download your copy at
http://bit.ly/1lcwZleg

Wearable Tech Boom Advances

Tne boom in wearable devices has been fa-
cilitated by technological advances enabling
the miniaturization of sensors and circuitry.
Processors and sensors have become smaller,
faster, and smarter, which has enabled huge
growth in the production of affordable con-
sumer devices aimed at the health and well-
ness market. An interesting aspect of the use
of devices such as activity monitors is the
recording of continuous monitoring data, and
the associated complexity this brings in terms
of the receipt, cleaning, interpretation, and
summary of the data. Unlike a glucose me-
ter or spirometer, which provide simple point
data, continuous monitoring falls into the class
of complex wearables due to the additional

© industry standard research

0% 10% 20% 30% 40% 50% 60% 70%

% of respondents

Webcasts

From our OnDemand Webcasts archive, regis-
ter to watch “Double Blind: De-ldentification
and Data Masking,” which sets expectations
about what is needed in a de-identification
solution for clinical trial data, and offers a
pragmatic look at emerging standards in this
area. http://bit.ly/1zZBJiA

to the Brain

rigor needed in managing and interpreting the
data recorded.

Consumer products that measure brain ac-
tivity are essentially devices worn around the
head to measure EEG signals. Firmware within
the device interprets the signals from a series
of dry electrodes contained within a headset
to provide continuous EEG signal traces. In
health and wellness, one main area of devel-
oping application in mobile EEG monitor-
ing is using measured brain activity output
to control a product to produce a physical
action or enable communication. A compel-
ling example of this is the use of live brain
monitoring to enable paraplegic patients to
communicate via a computer.

Visit bit.ly/1KIY3gR for the full version of this article
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ACT Direct will deliver
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summer. ACT Social
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6/23, 7/8, 7/22, and
8/12. Oncology, RBM,
Patient Engagement, and
Regulatory will alternate
every Thursday.
Subscribe at bit.ly/NBvcNx
to receive directly to your
inbox.
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FDA Seeks Resources to Support New Research Initiatives

here seems to be a general agree-

ment among policy makers and in

the research community that the FDA
has done about as much as it can to
speedily review and approve important
new therapies, and that efforts to facili-
tate patient access to needed medical
products now should focus on accelerat-
ing drug development and clinical test-
ing. Thus, the 2Ist Century Cures legis-
lation developed by the House Energy
& Commerce Committee (E&C) backs
a number of strategies for modernizing
and simplifying clinical trials, incorpo-
rating patients’ voices into product de-
velopment, encouraging collaboration
on biomarker qualification, and reduc-
ing waste and redundancy in the clinical
research process.

As the legislation moved through
final negotiations in the House, E&C
chairman Fred Upton (R-Mich) issued a
statement highlighting how modernizing
clinical trials is “essential in achieving
our health innovation goals.” He noted
that clinical trials are “slow and expen-
sive,” loaded down with unnecessary
paperwork, and an obstacle to realizing
the potential of personalized medicine.
Upton highlighted how the Cures legis-
lation can make research “faster, safer,
and more personalized,” citing provi-
sions that help sponsors identify suit-
able participants for pediatric studies
and that offer flexibility in assessing
new treatments through use of biomark-
ers, biostatistics and adaptive trial de-
signs.

To realize these goals, the legislators
propose to standardize data and for-
mats in the ClinicalTrials.gov website as
one way to facilitate patient recruitment
to clinical trials.

There’s support for greater use of
central, or “lead,” institutional review
boards (IRBs) to oversee multi-site
human subject research. Under the

heading of clinical research “stream-
lining” are two potentially important
provisions. One authorizes greater use
of “clinical experience” to help support
FDA approval of certain new indications,
namely by tapping into data from reg-
istries and from FDA's Sentinel System.
Another gives FDA flexibility to approve
certain “qualified indications” based on
clinical data summaries, as opposed to
full clinical reports.

The Cures bill also includes a range
of drug development proposals with
broad appeal. There's an initiative to
spur development of new antibiotics,
utilizing a modified approval pathway
for therapies targeted to limited popula-
tions. The measure reauthorizes a pro-
gram providing priority review vouch-
ers for rare pediatric diseases, which is
set to expire. And it encourages more
sharing of research and clinical data to
support development of new cures by
removing barriers to national interop-
erability of health technology and re-
cords. There’s support for telemedicine,
for faster coverage decisions on new
vaccines, and for development of more
orphan drugs.

More mandates, limited resources
As the legislators rolled out their bi-
partisan proposal last month, though,
FDA officials voiced concern about just
how these initiatives would be crafted
and implemented, and where the agency
would get the resources needed to carry
out its many requirements. House lead-
ers authorized a significant budget
increase for the National Institutes of
Health (NIH), but gave FDA less than
S100 million a year to modernize trial
design and evidence development. More
important is a provision exempting FDA
user fees from budget sequestration.
Janet Woodcock, director of the Cen-
ter for Drug Evaluation and Research

8 APPLIED CLINICAL TRIALS appliedclinicaltrialsonline.com

(CDER), stated at a hearing before the
E&C health subcommittee in April that
a new law requiring new programs and
multiple guidances could undermine
her ability to meet review and approval
commitments. This latest E&C proposal
has “significant resource implications
for FDA,” she said, noting that CDER’s
new drug review process is now “going
at full speed, and we'd like to keep it
that way.” Getting new therapies de-
veloped efficiently is helped by timely
advice from the agency, and that “would
be the first to go,” she warned, if the
agency gets further stretched on re-
sources.

What FDA sorely needs, Woodcock
and other agency officials emphasized,
is to cut some of the red tape and ob-
stacles to bringing in the experts able
to address complex scientific and regu-
latory issues. Too-low salaries prompt
experienced staffers to leave for more
lucrative jobs in industry and academia,
and complex government employment
requirements make it hard to recruit top
talent.

Although Upton and his colleagues
are looking for full House approval
of the Cures legislation this summer,
the Senate is moving at a slower pace.
Members of the Senate Health, Educa-
tion, Labor and Pensions (HELP) Com-
mittee are crafting their own biomedical
innovation legislation—not just a modi-
fied version of the House “Cures” bill,
they insist—and don't expect legislative
action until this fall. Senate Democrats
talk about an even bigger boost in NIH
funding than the $2-billion-a-year in-
crease proposed by the House. That
raises questions about whether Con-
gressional appropriators will support
such outlays, as well as added funding
for FDA. In the end, the key determinant
will be who and how to cover the costs.
— Jill Wechsler
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Experts Call for Urgent Action on Antibiotics Research

new report has urged the global phar-

maceutical industry to support an in-

novation fund to boost research into
antibiotics. In return, companies that de-
velop new antibiotics would receive guar-
anteed payments of between $2 billion
and $3 billion.

The document, “Securing New Drugs
for Future Generations: The Pipeline of
Antibiotics,” was put together by the An-
timicrobial Review (AMR) Committee, a
U.K. government-appointed review team
headed by Jim O'Neill, the economist and
former chair of Goldman Sachs Asset
Management. The AMR Committee as-
sessed the development pipeline for new
antibiotics, and has made initial propos-
als for the global action needed to kick-
start antibiotic drug discovery efforts. This
includes proposals for ways of channeling
new money into early-stage research rel-
evant to tackle AMR and for major global
interventions to ensure that drug devel-
opers can be sure of a predictable and
viable market for new antibiotics that can
successfully tackle society’s most acute
unmet needs.

“Drug-resistant infections could kill an
extra 10 million people across the world
every year by 2050 if they are not tackled.
By this date they could also cost the world
around S$100 trillion in lost output, which
is more than the size of the current world
economy,” noted the authors.

At the launch of the report, O'Neill
stated that a fund worth between $16 bil-
lion and $37 billion per decade would be
enough to incentivize drug companies to
turn their attentions to antibiotics. In an
article published by the Guardian news-
paper in mid-May, he said it was possible
the global taxpayer would have to foot the
bill for the fund.

“I'd say, averaged out over 7.2 billion
people, it is not that much compared to
one million people dying a year in China or
India in 2050,” he pointed out. “We need to
kick-start drug development to make sure

the world has the drugs it needs, to treat
infections and to enable modern medicine
and surgery to continue as we know it

Resistant strains of bacteria are
spreading across the world, threatening
to make existing drugs ineffective, and
because the empty pipeline for antibiot-
ics is a matter of great importance for
every country, O'Neill intends to raise the
finance issue at the next G20 meeting.
Furthermore, if the pharmaceutical indus-
try is to avoid a damaged reputation from
the looming crisis, it must show ‘enlight-
ened self-interest’ by contributing to the
scheme, he continued.

Companies would be rewarded with
payments if they successfully launch a
new antibiotic, as long as they do not seek
to sell the drug at a profit. It would be
sold on a not-for-profit basis, or made by
a generic company with low overheads at
a cheap price instead, as happens in de-
veloping countries with drugs for HIV. The
global market for antibiotics is currently
worth around $40 billion a year, and the
prize fund would cost about 10% of that
sum, according to the Guardian report.

The authors think resistance breakers
are a promising area of research. These
compounds can boost the effectiveness
of existing antibiotics, and this approach
is cheaper than attempting to discover
totally new drugs. For instance, Helperby
Therapeutics in the U.K. has created a
resistance breaker that acts against the
superbug methicillin-resistant Staphylococ-
cus aureus (MRSA). Known as HT61, the
compound is due to enter clinical trials in
India, where it is being developed under
licence by Cadila Pharmaceuticals India.
This kind of research could benefit from
the innovation fund and may prove vital
to making existing drugs last longer, the
authors believe.

It has been nearly 30 years since a new
class of antibiotics (i.e., a group of drugs
with an entirely novel action) was intro-
duced, according to a recent report by

10 APPLIED CLINICAL TRIALS appliedclinicaltrialsonline.com

BBC News. But the drought may soon be
over as a result of a breakthrough recently
announced by U.S. scientists. A team at
Northeastern University in Boston has
discovered 25 potential new antibiotics,
all of them derived from soil microbes.
One of them, teixobactin, is effective
against both tuberculosis and MRSA. The
drug is being developed by NovoBiotic
Pharmaceuticals and should go into pa-
tient trials within two years.

“We have to respond to the challenge
of antimicrobial resistance by making sure
we secure the necessary antibiotics for
generations to come, in order to save mil-
lions of lives and billions of pounds,” Prof.
Dame Sally Davies, chief medical adviser
to the U.K. government, told BBC News.

The AMR Committee’s final report with
global solutions is scheduled for publica-
tion in the summer of 2016. It is consider-
ing how improvements in the following
areas can help tackle antimicrobial re-
sistance: the supply of new drugs, rapid
diagnostics, surveillance, infection con-
trol, alternative treatments, and the use of
antibiotics in agriculture.

“AMR is a complex global issue which
cannot be solved by any one country act-
ing in isolation. In this regard we think
that China has a great opportunity
to bring the world together in the fight
against AMR when it hosts the G20 in
2016,” wrote the authors.

The report can be downloaded free of
charge from the AMR’s website, http:/
amr-review.org.

— Philip Ward
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Data Analysis

Oncology Dominates Personalized Medicines Development

h rtunity to mor isely tar-
€ Obpo 1y to AO ¢ pre.c15e v tar Number of Compounds in R&D that Rely on Biomarker Data
get and to personalize medical treat-

ments based on biomarker data has 90 -
attracted growing interest from biophar-

maceutical companies. A recent study
by the Tufts Center for the Study of Drug
Development (Tufts CSDD) finds that on- 60 -
cology dominates personalized medicine
product development in part because & Oncology
cancer-related illnesses are extremely # All Indications
complex and they receive the highest 30
level of R&D activity. Companies involved
in developing personalized medicines re-
port that across all phases, 73% of oncol-
0 . T .

ogy drugs now rely on biomarker data.

This compares with 42% of compounds in Pre-Clinical Phase | -lla Phase lib - IV
all indications. Source: Tufts CSDD, 2015. <csdd.tufts.edu>
— Tufts CSDD
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Front &Center

Removing Barriers to Afiordable, Accessible,
and Effective Electronic Data Capture

Emerging cloud-based platforms are helping organizations of all sizes reap the
benefits of EDC and streamline their clinical trial operations

platforms enable efficient man-
agement of clinical trials regard-
less of study size and complexity. In the
past, this technology was utilized exclu-
sively by larger companies with bigger
budgets. Today, due to the introduction
of modular, cloud-based EDC plat-
forms with flexible pricing models, or-
ganizations of all sizes can experience
the benefits of EDC. To further rein in
rising study costs and trial times, pro-
viders of cloud-based solutions must
be committed to the continuous devel-
opment of more effective and efficient
tools for data management and com-
munication across sites and between
various interested parties.
Fortunately, there are solutions

Electrom'c data capture (EDC)

available to the industry that can
streamline operations across all clini-
cal trial processes, leading to savings
of both time and money. In particu-
lar, EDC systems are recognized by
the US Food and Drug Administration
(FDA) as effective for improving data
accuracy and reporting and estimated
to help reduce clinical trial costs by as
much as 24%.

Transforming trial management
with cloud-based EDC

With cloud-based EDC systems like
Merge eClinicalOS (eCOS), all data,
including electronic case report forms
(eCRFs), electronic patient-reported
outcomes (ePROs), images, PDF source
protocols,
and more, are stored in a central EDC

documents, assignments,
system owned and managed by the
software provider. Not only is the data
centrally located, easier to monitor

and control and accessible from any

Web-based device, much less time and
money must be spent maintaining and
operating the IT system. In addition,
cloud-based EDC systems on the mar-
ket today offer much more than data
capture and, therefore, have an even
bigger impact on productivity. For
example, Merge eClinical has added
improved tracking of the global drug
supply, image management, reporting,
endpoint adjudication, budget fore-
casting, and other features to eCOS.

EDC benefits no longer
exclusive to big players
Even though the benefits of EDC are
widely throughout the
pharmaceutical industry, users tend

recognized

to be limited to larger sponsors, con-
tract research organizations (CROs)
and universities. Smaller organizations
with limited budgets continue to stick
with paper- or spreadsheet-based ap-
proaches, typically because they be-
lieve they can’t afford and/or don’t
have the resources to implement new
IT solutions. That is a shame, because
all clinical trials can benefit from the

overall enhanced productivity and cost
reductions that digital management
systems can provide.

At Merge eClinical, we recog-
nize the crucial importance of mak-
ing cloud-based EDC affordable for
all clinical trials so that the real end
goal—getting new, effective medicines
to the patients that need them—can be
achieved as efficiently as possible. We
believe that all research efforts deserve
to benefit from advanced IT solutions.
As a result, we have designed our
modular, cloud-based eCOS platform
with a more flexible pricing model. In
fact, eCOS is customizable and can be
built to meet the needs of any clinical
trial, with pay-as-you-go pricing rath-
er than multi-year contracts and large
upfront capital expenditures.

Greater functionality through

the modular approach

Study designs can be quickly estab-
lished from the outset using modular,
scalable, cloud-based EDC platforms
like eCOS that can be custom config-
ured and allow the selection of only
the tools that are needed. In fact, the
eCOS system is specifically designed
to streamline the clinical research pro-
cess; with its easy-to-use build tools,
trials can be up and running in days,
rather than weeks or months. The
Clinical Configurator™ simplifies the
build process and makes it easy to
choose the features that are required
for a given study without the need to
be a programmer. The choice of op-
tional modules is constantly growing,
too, and that means clinical trial man-
agers have the ability to incorporate
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To further rein in rising study costs and trial times, providers of
cloud-based solutions must be committed to the continuous
development of more effective and efficient tools for data
management and communication across sites and between
various interested parties.

all types of functionality into their
cloud-based EDC solutions. For ex-
ample, more than a dozen modules are
currently available with eCOS, such as
randomization, safety reporting, trans-
lation, and endpoint adjudication, and
we are always developing additional
capabilities in response to customer
requests.

Cloud-based systems like eCOS
offer real-time access to centralized
data and greater opportunities for in-
creased communication and collabo-
ration between everyone involved. In
addition, newer modular, software-
as-a-service (SaaS) systems such as
eCOS allow study builders to incor-
porate only the tools they need (and
pay as they go) for any given study.
This means that small to large orga-
nizations can now realize the benefits
of cloud-based EDC regardless of trial
size and complexity.

Advantages of advanced

forecasting capabilities

One of the main challenges in bud-
geting for clinical trials is the need to
have an accurate forecast of the study
requirements, including the number
of sites, enrollment numbers, patient
characteristics, length of the study, use
of contractors vs. full-time employees,
and more. Such difficulties were re-
flected in an industry survey conducted
in 2011, which found that the dispar-
ity between actual and forecast bud-
gets was as much as 16% for 20% of

the respondents, and that development
of these inaccurate budgets took three
weeks or more for 50% of the survey
participants. Budget reviews were also
lengthy, taking five weeks or more for
65% of the respondents. The most of-
ten cited cause? The lack of software
designed for clinical trial forecasting
and budgeting.

Often, data is manually collected,
with enrollment information at vari-
ous sites stored in different spread-
sheet programs. This generally means
time must be spent reconciling the
information before the budgeting pro-
cess can even begin. Most EDC sys-
tems for clinical trial management do
not include the financial forecasting
or scenario modeling capabilities that
are necessary for resource estimation,
resource planning, forecasting and
budget development. With eCOS and
the Clinical Configurator™, all of the
data is centrally located and collated,
and it is possible to clearly identify
the cost of each component in a study
from the beginning. As a result, the
time for both the budgeting process
and budget reviews can be dramati-
cally reduced.

Importance of continuous

IT improvement

Clinical trials are continually changing
to meet the testing demands of the new
classes and types of drugs that are un-
der development. More and more fre-
quently, multiple study sites around the

globe and larger numbers of patients
are needed. Under these circumstances,
cloud-based EDC systems provide the
greatest advantages when appropriate-
ly implemented and utilized.

At Merge eClinical, we recognize
the need to constantly build upon ex-
isting platforms in response to chang-
es in the clinical trial field and are
strongly committed to supporting the
expanding global industry. Our ro-
bust R&D team is focused on continu-
ally improving the eClinical operating
system and broadening the choice of
optional modules. We do this to keep
pace with unique client needs, indus-
try requirements, and growing clini-
cal trial regions, with the ultimate
goal of allowing for true flexibility
and transparency. The development of
more effective and efficient tools for
data management and communica-
tion across sites and between various
interested parties is necessary to help
reduce lengthening trial times and ris-
ing study costs.

Meeting industry needs

The ultimate goal of all clinical trials
is the development of safe and effica-
cious new medicines that can improve
the lives of patients around the world.
We at Merge eClinical are committed
to collaborating with our customers
across the clinical trial value chain to
develop software solutions that enable
clinical trials to be implemented more
rapidly and managed more efficiently.
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Compassionate Use Debate Heats Up

atient access to critical experimental

medicines continues to grab public

attention, as states enact “Right-to-
Try” laws and Congress eyes establishing
a national policy to provide not-yet-ap-
proved therapies to terminally ill patients.
The FDA and biopharmaceutical compa-
nies are busy explaining how existing ex-
panded access programs (EAPs) operate
and the risks and difficulties of broader
use of experimental medicines.

State compassionate use measures do
little to actually provide unapproved medi-
cines to seriously ill patients; the main
thrust is to encourage physicians to seek
expanded access approval from FDA. The
bill approved by Arizona voters in Novem-

ber, for example, allows a patient’s physi-
cian to recommend an experimental ther-
apy and permits manufacturers to make
a drug available without going through
FDA's expanded access process. But it
does not require biopharma companies to
do so, and FDA policies are not considered
an obstacle for manufacturers willing and
able to provide test therapies to patients.
This latest bill from Arizona is similar to
others enacted in Colorado, Louisiana,
Michigan, and Missouri and to newer ones
proposed in Texas and Wyoming.

In response to state initiatives that
threaten to nullify or override FDA laws and
regulations, some members of Congress
are proposing a national policy to facilitate

..................................................................

early access to critical therapies. The Com-
passionate Use Reform and Enhancement
(CURE) Act, sponsored by Rep. Michael
McCaul (R-Tx), would require FDA to clarify
the process for patients and physicians to
request early access and for manufactur-
ers of “covered breakthrough drugs” to
inform FDA of their own expanded use pro-
grams, including company procedures for
approving or denying requests. The Gov-
ernment Accountability Office (GAO) would
analyze FDA's EAP and a Congressionally
appointed Expanded Access Task Force
would develop recommendations for pro-
gram improvement. FDA will incorporate
all these proposals into EAP guidance.

— Jill Wechsler

.................................................................

Expanded Access Implications for Clinical Trials

recently attended CBI's Expanded Access
Programs conference in Philadelphia.
and the first thing to note early on was a
discussion among the experts in the field
about the terminology of expanded access.
It emphasized that when talking about ex-
panded access, early access, managed ac-
cess, pre-approval access, or compassion-
ate use, one should be very clear on what
their definition is. Even the FDA representa-
tive Richard Klein acknowledged he didn't
realize there was a terminology issue.
Clinical trials and expanded access
(which is the terminology I'm going with)
are very different. The investigational new
drug (IND) application is held by a physi-
cian. The data requirements are nowhere
near the rigor of a clinical trial. And pa-
tients comprise a wide swath outside of
inclusion and exclusion criteria. But based
on observations at the conference, this list
comprises why clinical trials professionals
need to know about expanded access:
e Many of the now-dedicated EA man-
agers were former clinical trial profes-
sionals.

¢ The questions of investigational drug
supply need to be closely calculated
with the clinical trial investigational
drug supply.

e Operationally, clinical trials and ex-
panded access programs are the same.

e [sthere a potential to derail a clinical
trial if expanded access is allowed?
Klein said no, however, in November a
patient died in a CytRx compassionate
use program, and the FDA put the pro-
gram on hold. That hold was lifted in
January. The definition of derail could
be debated, as to some any delay in a
trial can cost a lot of money.

e Planning for an expanded access pro-
gram requires deep communication
with others who know of the clinical
successes of an investigational medi-
cine in Phase I or II.

The rules of expanded access pro-
grams are quite clear. The FDA even
launched a dedicated expanded access
(compassionate use) website on Day 2 of
the conference. The bottom line is that
the sponsor has the ultimate decision if

14 APPLIED CLINICAL TRIALS appliedclinicaltrialsonline.com

they are going to provide the drugs for
expanded access programs or not. But
with social media and internet transpar-
ency, coupled with the understandably
heavy emotions that go along with life-
threatening diseases, and the general
mistrust of the biopharm industry, make
a clearly defined regulatory guidance ap-
pear gray.

Which is exactly what happened to
biotech Chimerix in April 2014. Chimerix
was inundated with far-flung social me-
dia support for Josh Hardy, a seven-year-
old whose life-threatening disease could
be treated with Chimerix’'s drug in devel-
opment. The whole saga illustrated both
sides of the compassionate use debate,
and brought the ethical decisions out to
light. In the end, Josh received the drug,
with a positive response, and CEO Ken-
neth Moch was forced out of his job.

But the message was clear: biotechs
need to develop a clear policy on ex-
panded access and have it in place to ad-
dress just these types of instances.

— Lisa Henderson

June/July 2015



NEWS

.....................................................................................................................

CLINICAL RESEARCH REFORM

Califf Seeks New ‘Ecosystem’ for Clinical Studies

urrent clinical trials are regarded as

“too slow, too expensive, not reli-

able, and not designed to answer
the important questions,” according
to FDA's new deputy commissioner for
medical products &tobacco, Robert Cal-
iff. A veteran of multiple initiatives to
modernize the biomedical clinical re-
search enterprise, Califf emphasized the
importance of improving the quality and
efficiency of clinical trials as key to im-
proving public health and to encourag-
ing biomedical innovation.

Califf has long advocated for building
a “learning health care system,” where
information from individual health re-
cords can be accessed to inform treat-
ment decisions and support medical
product development. Now we're “on the
verge of a tipping point” in clinical trial
reform, Califf predicated at a Washing-
ton seminar on “Re-Engineering Clinical
Trials” organized by the Tufts Center
for the Study of Drug Development and
ICON. Multiple efforts so far have real-
ized “incremental improvements” in re-
search operations, many negotiated as
part of drug user fee agreements, Califf
observed; he sees real change on the
horizon due to important advances in
data systems, integration of healthcare
delivery operations, plus greater public
attention to the flaws in the clinical re-
search enterprise.

FDA staff is implementing initia-
tives designed to achieve more efficien-
cies in clinical research, such as elec-
tronic informed consent, adoption of
mobile technologies to measure clini-
cal response, use of e-health records
in designing research protocols, and
adoption of common data standards,
and terminologies in research stud-
ies to support applications filed with
FDA. Further development of research
networks at the National Institutes of
Health (NIH) and the Patient-Centered
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Outcomes Research Institute (PCORI),
along with expansion of FDA's Sentinel
System, will provide added infrastruc-

ture for conducting more efficient clini-
cal research.
— Jill Wechsler
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Putting the EMA House

in Order

R R R R R LR R R

The tone of agency’s
annual report
contrasts its recent
candid stance on
regulatory vision for
Europe

here is plenty to read in the

European Medicines Agency’s

(EMA) just-published annual report

for last year. But much of the
attention of the clinical trials community
will be directed to checking just how far
this rather routine publication reflects a
very new and very recent trend towards
candor in the agency.

The sheer volume of the information
in the annual report is, itself,
remarkable, because the agency
now has so many tasks reaching
into so many corners of the world of
pharmaceuticals. The report covers the
core activity of recommending human-
use medicines for European Union (EU)
marketing authorization (82 in 2014)—
and not all of these were routine, either.
The year saw the first recommendation
of a medicine for the treatment of
Duchenne muscular dystrophy, the
first treatment for erythropoietic
protoporphyria, and the first therapy
based on stem cells. Overall, 17 of
the medicines that got the green light
from the EMA were intended for the
treatment of a rare disease—a new
record.

It also covers the currently
contentious subject of early EMA
scientific support for companies
developing medicines (health

campaigners are claiming that it carries
a risk of conflicts of interest), where the
number of requests in 2014 set a new
record, with three-quarters of applicants
benefiting. The report notes the use
of accelerated assessment procedures
for medicines expected to be of major
benefit for public health (seven positive
opinions were granted through this
route, including for four new-generation
medicines for treating chronic hepatitis
C virus (HCV) infection, led by Sovaldi).
And it covers the equally contentious
subject of transparency—with the
EMA’s adoption of its new policy on the
publication of clinical data, the widening
of the European database of suspected
adverse reactions, its publication of
agendas and minutes for the meetings of
all its scientific committees.

New responsibilities are also reported
on—with additional tasks imposed
by the implementation of new EU
legislation on pharmacovigilance (and,
in 2014, new fees charged to industry
for this increased monitoring)—falsified
medicines (including producing new
guidance for good manufacturing
practice and good distribution practice
inspections), and on clinical trials
(creating the portal and database to be
used for submitting applications for trial
authorization).

Peter 0’Donnell

is a freelance journalist who
specializes in European
health affairs and is based
in Brussels, Belgium.
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Quality of work

So much for the routine. But of greater
interest is the tone adopted for discussion
of the quality of the agency’s work.

“The European medicines regulatory
network is the cornerstone of the work
and success of the agency,” it says,
pointing to the “experts from national
authorities carrying out the assessment
of medicines on behalf of EMA.” It goes
on to comment that “to be able to carry
out the work to a high level of quality, it
is essential that more and more national
authorities participate in the assessment
of medicines.”

The urgency in the expression of this
ambition coincides with the message at
the heart of a major strategy document
that EMA published shortly before its
annual report. “Regulatory capability
varies across the network. Some
national competent authorities have
more expertise in certain areas than
others,” says “Network Strategy to 2020,”
a 25-page consultation document that
clearly recognizes weak links among
the member states. This document—
which is open for comment until June
30, and describes itself as a “draft
strategic vision"—insists: “The network
must ensure that all national competent
authorities that participate in a specific
type of regulatory activity continue to
have the capability to do so. A critical
success factor for the network will be
to have available and at its disposal
sustainable high-quality scientific and
regulatory expertise able to address
progress in regulatory science.”

In other words, right now, there isn’t
enough capacity, and what there is,
is not always adequate to the task. The
need exists, continues this consultation
document, for “a clear identification of
any gaps in scientific and regulatory
expertise based on current and future
needs, and a corresponding competence
development program,” as well as for
“common standards of scientific quality
across the EU regulatory network,” and
for strengthened output, “in particular
the scientific quality of regulatory
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processes,” to “mitigate discrepancies
within the network.”

Varying expertise

The point was made very tersely by
Professor Sir Alan Breckenridge, who told
this columnist during the reception to
celebrate the 20th birthday of the EMA:
“The problem with the EMA is that there
are 28 members but the contributors are
about six. This is something that’s got
to be worked on, because there’s huge
variability in expertise across the whole of
Europe. This is a real problem—Dbecause
when it comes to a decision, all of the
agencies have a vote, but about 20 of
them don’t have an idea of what they are
voting on.”

The problems—in many cases
longstanding—have come to the surface
because of the new challenges that
drug regulators and drug innovators are
facing. As EMA puts it, a new framework
is needed to tackle new science and new
economic constraints, and to find radical
new responses to cater adequately for
the health of Europe’s citizens. New
technologies, the changing nature of
pharmaceutical innovation, new advanced
therapies, new licensing pathways
and product life-span approaches,
greater use of real-world databases,
the increasing globalization of the
pharmaceutical industry, and new and
emerging health threats—whether in
the form of antimicrobial resistance or
emerging epidemics, as demonstrated
by the outbreak of Ebola, or through
criminal activity such as falsification
of medicines. It is important, EMA
believes, that the network keeps abreast
of these advances to ensure that novel
products can be developed optimally for
the benefit of the health of the citizens
of Europe.

A more modest tone

The annual report takes a more modest
approach to this challenge than does the
EMA strategic vision—or Sir Alastair.
It says there is “an important positive
trend for the EU system,” in that “efforts
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undertaken during the last few years are
paying off.” One positive factor is that
more national authorities are becoming

“The problem with the
EMA is that there are
28 members but the
contributors are about
six. This is something
that’s got to be worked
on, because there’s
huge variability in
expertise across the

whole of Europe.”

involved in EMA procedures as
rapporteurs or co-rapporteurs (up from
16 in 2010 to 24 in 2014). But even the
moderately-worded annual report does
tacitly admit that more is necessary,
and describes how the agency has tried
during 2014 “to ensure its continuation,”
with the launch of initiatives that “aim
to better support the assessment work
of the many thousands of EU experts
involved in the regulation of medicines.”

One of these is the EU Network
Training Centre, jointly operated by the
EMA and the less formal group of heads
of national medicines agencies in the EU.

This is building “a training strategy for
continuous professional development of
staff from national competent authorities
and EMA, in order to improve the quality,
consistency, and efficiency of the work
of the network and promote harmonized
application of the regulatory framework
and guidelines.” Another is a new scheme
in which the agency supports the creation
of multinational co-rapporteur teams to
assess initial marketing authorizations for
medicines for human use, “to make use of
the best expertise across the EU for the
assessment of a marketing authorization
application.” It follows a successful pilot
scheme.

The pilot involved Denmark, Estonia,
Finland, Latvia, Lithuania, Poland, and
Sweden, as well as Iceland and Norway
(which are closely associated with
EMA, even if they are not EU member
states). EMA has found it so useful, it is
now exploring how the scheme can be
extended.

So two tones are evident as the
20-year-old EMA experiences its
epiphany. One is candid to the point of
being undiplomatic. The other is more
measured. But it is striking that the
moderate tone in the annual report
belongs to things of the past. The more
assertive tone, as in the “draft strategic
vision,” is very much geared to the future.
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Characterizing the Real Cost
of Site Regulatory Compliance
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Study takes rare look
at the financial and
resource burden for
sites in managing
regulatory compliance

t is widely acknowledged by

professionals involved with

conducting clinical studies, as well

as by those who oversee and manage
clinical trials, that investigative sites
face a heavy regulatory compliance
burden. Yet, until recently, only
anecdotal evidence existed to support
this belief.

CenterWatch, in collaboration with
Complion—a Cleveland-based firm that
develops regulatory documentation
solutions for investigative sites—have
completed a new study that begins to
quantify this regulatory compliance
burden.

The study was conducted online
between October and December 2014.
A total of 164 U.S. sites completed
the survey questionnaire. The
majority of respondents (60%) are
study coordinators; 20% are principal
investigators. The remainder of
respondents includes administrative
support and regulatory staff, among
other site personnel.

Nearly four out of 10 (38%) of the
respondents work in independent,
dedicated, and part-time community
based sites. One-third (35%) are based
within academic medical centers
(AMCs) and 27% are within community
hospitals.

The results suggest that investigative
sites are dedicating substantial

capacity, infrastructure, and resources
to manage regulatory compliance.
And the expense to do so dramatically
reduces site operating profit. Most sites
are handling regulatory compliance
tasks in a relatively unsophisticated
manner, using a combination of
paper and electronic solutions. And
sites expect the regulatory burden to
increase. What follows are highlights
from this recent study.

Perceived burden and its causes
The majority (85%) of investigative
sites perceive that the burden and cost
associated with regulatory compliance
has increased “significantly” (41%) or
“somewhat” (44%) during the past two
years.

None of the respondents from
independent investigative sites and
community hospitals perceive that
their regulatory compliance burden
has diminished compared to two years
ago. Less than 10% of respondents
from clinical research functions within
academic medical centers perceive that
their regulatory burden has decreased.

Investigative sites mention a variety
of factors that are contributing to
increased compliance burden. Top
factors include increased regulatory
requirements (73% mention) and more
complex protocols (66% mention).

Kenneth A. Getz

MBA, is the Director of
Sponsored Research at
the Tufts CSDD and
Chairman of CISCRP, both
in Boston, MA, e-mail:
kenneth.getz@tufts.edu

18 APPLIED CLINICAL TRIALS appliedclinicaltrialsonline.com

.................................................................

To see more Clinical Trial Insights articles, visit
appliedclinicaltrialsonline.com

Increased reporting requirements for
adverse events and protocol deviations
are mentioned by 53% of investigative
sites.

Staffing and capacity

Independent investigative sites report
that two staff members are typically
involved in managing regulatory
compliance tasks. Each member
manages a mix of clerical, regulatory,
and sponsor/CRO related compliance
tasks for an average of six studies at
any given time. AMCs and community
hospitals report that an average of
three staff is involved with regulatory
compliance tasks. But whereas each
dedicated staff member manages
tasks for an average of seven studies
at community hospitals, within AMCs,
each staff member manages regulatory
compliance tasks for an average of 3.3
studies. Compliance burden per study
is likely higher within academic centers,
given additional institutional reporting
and compliance requirements.

Half of investigative sites report
that study coordinators are typically
the primary individuals involved with
managing regulatory compliance tasks.
Less than 20% of sites indicate that the
principal investigator primarily handles
these tasks. Approximately 30% of
sites report that a dedicated regulatory
specialist is primarily involved with
managing compliance tasks.

In all, respondents provided
workload—as measured by hours of
time—for 25 regulatory compliance
tasks on the survey. Clerical tasks
assessed include handling study
compliance documentation and
correspondences, obtaining signatures,
and general communication and
reporting. Regulatory tasks include
good clinical practice and protocol-
specific training and document
creation and editing. Sponsor/CRO
tasks assessed include preparing for
audit and monitoring visits, reviewing
material with the study monitor or
auditor and post visit follow-up.
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The most time-consuming regulatory
compliance tasks are associated with
learning sponsor/CRO’s investigator or
regulatory web portals and protocol-
specific training. Sites report that 20
hours per study is devoted to these
specific tasks. Reviewing regulatory
documentation with the study monitor
or auditor, following up with monitors
and auditors after visits, reviewing
correspondences and documentation,
and filing staff credentials are also
cited as the most time-consuming
tasks. On a weekly basis, half of a staff
member’s time is devoted to preparing
for, meeting with, following up with, and
reviewing correspondences with study
monitors and auditors.

Staff involved with managing
regulatory compliance tasks appears
overloaded. Less than half—46%—of
investigative sites report that they are
on schedule with their management
of regulatory compliance tasks. One-
quarter (28%) are approximately one
week behind and 26% report being
at least two weeks behind on their
compliance-related tasks.

Space and storage

Regulatory compliance requires sites
to physically store records and absorb
most of the archiving costs, often for
11 years or longer. The predominant
storage format across all types of
clinical study documentation is a
combination of paper and electronic.
Of all respondents (i.e., combined
independent, AMCs, and community
hospitals), eight out of 10 report
storing their regulatory and clinical
data documents using a combination
of paper and electronic formats.
An eye-opening 25% of independent
investigative sites stores their
documents in paper format only.

Half of respondents indicate that their
research center dedicates approximately
20% of their physical office space
or more to store paper regulatory
documents, including printouts of
emails and electronic file attachments.

About half (54%) of respondents report
that four or more binders are used to
store regulatory documents for a
single study and most said that each
document typically exceeded 250
pages in length. A majority of sites
indicate that they contract with outside
companies to augment their limited in-
house storage space.

Most sites are handling
regulatory compliance
tasks in a relatively
unsophisticated manner,
using a combination of
paper and electronic
solutions. And sites
expect the regulatory
burden to increase.

Four out of 10 (44%) respondents
exchange ethical review submission
documents with their institutional
review board (IRB) using electronic
formats, compared to about half (48%)
that use a combination of paper and
electronic formats. The most commonly
used method for the exchange of
regulatory documents is email, followed
by a sponsor/CRO web portal and fax.

Estimated and actual cost
The majority (79%) of investigative sites
report that sponsors are not sufficiently
compensating sites for all of their
regulatory compliance expenses. The
results of this study support this claim.
Respondents were asked to estimate
total site-operating costs—staff time
plus infrastructure required—to cover
regulatory compliance tasks associated
with a single study. The median
estimate came to $6,550. Based on
itemized costs (including paper, folders,
binders, storage boxes, document
storage, and regulatory software) and
specific staff hours per regulatory
compliance task per study, the total
average aggregate cost is $13,901, more
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than double the median per study
estimate from sites.

Sites are reimbursed a median $3,000
per study, about 80% of the median
estimated regulatory start-up cost of
$3,750 but less than 50% of the estimated
regulatory compliance cost and only
one-quarter of the actual per-study cost
burden. Given the average number of
active studies conducted annually,
overall site operating profits would
nearly triple if sites were remunerated
80% of their total actual study-specific
regulatory compliance cost.

Engagement through

easing burden

Investigative site regulatory compliance
is mission critical. Still, the results of
this new study suggest that this burden
may be requiring an inordinate amount
of staff capacity and infrastructure
that is significantly diminishing site
operating profit, and may be harming
operating efficiency and performance.

For less established and less
sophisticated investigative sites, the
burden of regulatory compliance may be
hurting their long-term viability. Indeed,
nearly 60% of novice investigators drop
out of the clinical research enterprise,
choosing not to conduct another FDA-
regulated clinical trial. The No. I reason
given: the heavy burden of regulatory
compliance.

The results of this study help quantify
how sites are managing regulatory
compliance. The results suggest
opportunities for electronic technology
solutions to help streamline regulatory
document storage and exchange
capabilities and to reduce infrastructure
requirements. The results also suggest
the need for regulatory professionals,
sponsors, and CROs to scrutinize
regulatory compliance tasks and identify
ways to simplify the compliance burden.
Focusing attention and implementing
steps to ease the regulatory compliance
burden may go far in helping to improve
site performance and sponsor-site and
CRO-site relationship quality.
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Using 505(h)(2) to Solve
Shortfall from Generic Cliff
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he patent cliff that rocked big pharma is now

starting to reverberate in companies devel-

oping generic alternatives. As the slate of

top-selling pharmaceuticals going off-patent

declines, competition is heating up in gener-
ics to find new ways to remain profitable after the
financial hits they expect to take starting as early
as 2016.

Generic drugmakers are responding to the
situation in a variety of ways. Some generic com-
panies such as Watson, which acquired European
competitor Actavis in October 2012, are counting
on economies of scale to remain profitable, while
others are redefining themselves by specializing
in hard-to-make products or by seeking to make
their own branded products.!

Manufacturers may seek approval for their
products through three possible types of appli-
cations under section 505 of the Federal Food,
Drug and Cosmetic Act. Section 505(b)(1) is the
traditional route of approval, which can require
years of clinical trials and millions of dollars in
development cost, but offers owners years of
market exclusivity in which to recoup their in-
vestment. Once a product has gone “off-patent,”
application can be made under 505(j) to produce
an exact copy or generic version of the drug, but
in this case, market exclusivity is only available
to the first company to file, and then only for 180
days.

A third way to seek FDA approval is through
the 505(b)(2) application process, which allows
companies to file new drug applications (NDASs)
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utilizing some pivotal data already existing in the
public domain. Using this pathway as outlined in
the official “FDA Guidance for Industry: Applica-
tions Covered by Section 505(b)(2),” drugs can be
developed and achieve FDA approval in as little
as 30 months, with only a fraction of the number
of required clinical trials and with a return on in-
vestment higher than many generic drugs.

Additionally, unlike generic drug applicants,
the 505(b)(2) applicant may qualify for three, five,
or even seven years of market exclusivity depend-
ing on the extent of the change to the previously
approved drug and the type of clinical data in-
cluded in the NDA.

Given these advantages, it's no wonder that
generic companies might find 505(b)(2) appeal-
ing. But 505(b)(2) isn't just another regulatory
pathway, it's a whole different process that re-
quires its own understanding.

The foundation of 505(b)(2)
Prior to 1984, the FDA had an informal policy to
review and approve NDAs based solely on litera-
ture. These “paper NDAs” were also used for ex-
act copies of approved drugs—generics—which,
at the time, lacked formal approval requirements.
Section 505(b)(2) of the Federal Food, Drug
and Cosmetic Act was established by the Hatch-
Waxman Amendments of 1984 to allow sponsors
to obtain approval of NDAs containing investiga-
tions of safety and effectiveness that were not
conducted by or for the applicant, but for which
the FDA has issued an approval. The section was
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added to avoid unnecessary duplication of studies already
performed on the reference drug.

However, sponsors must still provide any additional data
necessary to ensure that the differences from the reference
drug and other existing information do not compromise
safety and effectiveness. Today, 505(b)(2) can provide rela-
tively fast-track approval for a wide range of products, espe-
cially for those that represent a limited change from a previ-
ously approved drug. Thus, an essential difference between
an NDA filed for an innovator drug under 505(b)(1) and the
NDA filed under 505(b)(2) is the reliance by the sponsors on
the use of public information in lieu of conducting the stud-
ies themselves.

Because of the way they typically bring products to market,
generic companies may lack the scientific staff required for
sourcing the scientific literature, evaluating its utility, and
presenting it to the FDA, and they often need to utilize exter-
nal resources. However, whether an NDA is filed under 505(b)
(1) or 505(b)(2), the FDA standards for the demonstration of
efficacy and safety are the same. This underscores the neces-
sity of a sponsor to be able to determine what constitutes
sufficient evidence and to determine which specific studies
can be replaced by existing information in order to gain ap-
proval of the investigational drug product under 505(b)(2).

When existing information may suffice

When published data provides a way to apply the known ef-

fectiveness of a drug to a new population or to a different

dose, regimen or dosage form, the effectiveness of a new
product may be adequately demonstrated without any addi-
tional clinical efficacy trials. These situations include:

e Pediatric. The FDA must conclude that the course of the
disease and the effects of the drug are sufficiently similar
to permit extrapolation from adult efficacy data to pedi-
atric patients. Evidence may include common pathophysi-
ology of the disease, common drug metabolism, and/or
experience with other drugs in its therapeutic class.

e Bioequivalence. Alternative formulations and new dos-
age strengths may be assessed on the basis of evidence of
bioequivalence.

¢ Modified-release dosage forms. In some cases, modi-
fied-release dosage forms may be approved on the basis
of pharmacokinetic data linking the new dosage form to an
approved immediate-release dosage form.

e Different doses, regimens, or dosage forms. Where
blood levels and exposure are not very different, it may
be possible to conclude that a new dose, regimen, or dos-
age form is effective on the basis of pharmacokinetic data
alone.

In addition, a single clinical study of a new use, when com-
bined with independent substantiation from published study
data in related uses, can often provide adequate evidence of
effectiveness in, for example, different doses, regimens or
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dosage forms; in other phases of the disease or closely re-
lated diseases; or in other populations.

The approval of FOSAMAX PLUS D illustrates the use of
existing publicly available data. FOSAMAX demonstrated
reduced risk of both hip and spine fractures in postmeno-
pausal women with osteoporosis. In the clinical trials used
for the original approval, Vitamin D was a required supple-
ment. In 2005, the FDA approved a new product, FOSAMAX
PLUS D, which added the benefit of a weekly dose of Vitamin
D. Using 505(b)(2), only published data supporting the inde-
pendent efficacy of Vitamin D and a single pharmacokinetic
study were required.?

Unlocking profit potential
Significant value can result from the 505(b)(2) pathway. The
following examples demonstrate the potential return on
investment (ROI) from a strategic 505(b)(2) development pro-
gram.

Pentamidine

Although Pentamidine had been approved for sleeping
sickness, research uncovered a new indication as a treatment
and prophylaxis for AIDS-related Pneumocystis pneumonia
(PCP)—an orphan indication eligible for seven years of mar-
ket exclusivity. In addition, Pentamidine was reformulated
through the 505(b)(2) into an aerosolized dosage form that
reduced side effects. The company was sold for more than $I
billion.

Amphotericin B

Amphotericin B is a polyene antifungal drug, often used
intravenously for systemic fungal infections. Administered
orally or intravenously, it is well known for its severe and
potentially lethal side effects, including high fever, shaking,
chills, hypotension, vomiting, headache, dyspnea, and tachy-
pnea. Reformulated as a liposome through 505(b)(2), the new
product discourages generic competition because it is diffi-
cult to copy and manufacture, yet it dramatically reduces side
effects and improves efficacy. More than $300 million in sales
have been made with only a small hospital-based sales force.

Glycopyrrolate

Originally approved for reducing gastric and other secre-
tions intravenously before surgery as well as for use during
anesthesia and intubation, a glycopyrrolate tablet formu-
lation was approved for peptic ulcers. Research into new
indications and formulations led to the development under
505(b)(2) of a liquid formulation for cerebral palsy patients
to reduce drooling. The new drug was granted orphan-drug
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status for new indications. It is also currently being devel-
oped as a long-acting muscarinic antagonist (LAMA) for
COPD patients in multiple-dose inhaler, dry powder inhaler
and nebulized dosage forms. The estimated market potential
for these new indications exceeds SI billion.

The key factor behind these successes is the strategic
planning that occurred first. Because generic companies have
historically produced only copies of other products, they of-
ten lack the background to evaluate the scientific, medical,
regulatory, and commercial feasibility of proposed differenti-
ated drug products—and all are vital to market success and
ROI.

The 505(b)(2) process is ideal for reformulations of exist-
ing products that address different indications, popula-
tions, or routes of administration. However, being able to
technically prepare a new formula based on an existing
drug is not enough on which to base a go/no-go decision
to pursue a 505(b)(2) development program. Before decid-
ing on a product to pursue, sponsors should know details
of key factors influencing the pharmaceutical marketplace
and regulatory status, as well as the nonclinical and clini-
cal strategy that would be involved in the development of
a specific drug, in order to avoid potentially destructive
financial risks.

How to identify viable candidates

There are two distinct approaches companies are taking to
identify candidates for possible development. Larger phar-
maceutical and biotech companies often have a proprietary
list of candidates and seek assistance in evaluating which
candidates hold the greatest promise. Instead of a list of
products, other companies are seeking assistance to identify
viable products using selection criteria unique to their busi-
ness.

In either situation, it is important to evaluate candidates
against four interrelated criteria to determine if they can be
successfully developed under 505(b)(2). It's a process similar
to Camargo Pharmaceutical Services’ proprietary Ready 4 Ac-
tion process. This four-step process addresses:
¢ Scientific viability: Does the science make sense? For

instance, is the formulation or chemistry practically and

pragmatically achievable? Is it scalable? Are API ingredi-
ents available and affordable?

¢ Medical viability: Does the product have a clear niche in
the medical specialty? Is it effective for solving a unique
problem or solving a problem in a unique way? Does it
present acceptable risk/benefit? Is it appealing to the pro-
posed patient population?

¢ Regulatory viability: What clinical trials or other data will
be required to gain approval? Can development be expe-
dited? What distinguishing information can be presented
on the labeling for eventual promotional activity?

e Commercial viability: Is there a viable market for the

24 APPLIED CLINICAL TRIALS appliedclinicaltrialsonline.com

product? What is the potential for future competition or

substitution? What is needed to ensure reimbursement?

What is the optimal pricing?

Evaluating candidates on all four of these criteria is criti-
cal. For example, assessing whether a product can be ef-
fectively marketed at a profit and verifying market require-
ments before development begins helps inform the design of
studies to meet various objectives, such as gaining essential
labeling language.

One essential tool now being used in the development
and strategic management of new or modified drugs/biolog-
ics/devices is the Target Product Profile (TPP). Basically, it
is a summary of the proposed drug development program
described in terms of the labeling concepts. Its purpose is
to focus discussions and aid in the understanding between
sponsors and the FDA.

As the FDA itself says in its guidance, “The TPP embodies
the notion of beginning with the goal in mind.”s Utilizing this
methodology, the sponsor must envision the end product,
including the target population, the formulation, the dosage
form and strength, etc, as a means of expressing the goals
of the product along with the specific studies needed to sup-
port the labeling concepts.

By evaluating candidates on these four criteria, spon-
sors can identify candidates with sound scientific footing
to meet the requirements of a 505(b)(2), and those that also
have enough differentiation to be commercially viable. A
comprehensive drug development plan must be provided
that includes testing, formulation, and manufacturing, along
with a plan for conducting any needed preclinical and clinical
studies. With this plan in hand, it is advisable to gain FDA's
concurrence, usually by requesting a pre-investigational new
drug (IND) meeting.

Choosing viable candidates
Furthermore, before choosing a product to develop, it's im-
portant to have an assessment of the sponsor’s assets, spe-
cific goals, and business needs. The criteria that are germane
to this are many and may include everything from existing
products or APIs the client holds, to market areas it wishes to
enter or targeted populations/therapeutic segments it wishes
to address.

Identifying viable candidates is essential, but deciding
whether a company should pursue development is also
critical. There are four steps to deciding what product to
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CRITERION

Unmet medical need exists
Regulatory pathway
Indication

Dosage form

Patent

Clinical evidence of efficacy/safety exists

Ability to show positive pharmacoeconomic
date

Clinical requirements

Approval date
Preclinical requirements
Exclusivity

Competition

ACCEPTABLE RANGE

Yes/No

505(b)(2),/505(j) Suitability Petition/505())
Chronic/Acute/Cyclic

Tablet/Liquid solution/Liquid suspension/
Other

Paragraph 1 or 2 (expired), Paragraph 3 (will
expire by approval), Paragraph 4

None/Some/Robust
Already exists/Likely/Possible/Unlikely

Phase 1 pharmacokinetics or
similar ~$700k

Phase 1 & 2 & 3 >$1.5 <$5MM
Phase 1 & 2 & 3 >$5MM

Month/Year
Yes/No

How long?
High/Medium/Low

To gain the depth of understanding
required, research may begin with a de-
tailed overview of the disease or condi-
tion under consideration, including anal-
yses of the current standards of care and
a market-needs assessment. This, along
with a strengths-weaknesses-opportuni-
ties-threats (SWOT) analysis of the prod-
uct’s potential to strategically address
market needs, helps develop product po-
sitioning and the target product profile.

Additionally, sponsors must evaluate
the regulatory issues that must be ad-
dressed and establish the physicochemi-
cal properties of the product, includ-
ing its chemical makeup, stability, and
solubility, as well as the specific route
of administration. Determining whether
the product may be made available as
a capsule, tablet, aerosol, liquid, or as a
subcutaneous, intramuscular, or intrave-

Source: Phelps

The typical criteria and value range when choosing a drug candidate.

pursue: criteria selection, criteria evaluation, candidate
narrowing, and candidate selection. Although every com-
pany will utilize a unique set of criteria, a typical chart and
range of values may look something like what is illustrated
in Table 1.

Once the criteria are established, potential products are
evaluated against the criteria as part of the second step. In
the third step, candidate narrowing, the object is to refine the
list by choosing the most important criteria and investigat-
ing in sufficient detail to clearly identify the most attractive
options. If, for example, conducting Phase Il trials in order
to gain market exclusivity is a key goal of the sponsor, candi-
dates that didn't meet that criterion would be deleted from
the list.

This narrowing of focus is essential to get beyond broad
and unmanageable marketing segments, such as indications
or diseases, in order to pinpoint highly specific definitions of
unique products and discrete market segments. The research
effort required will span the scientific, medical, regulatory,
and commercial space because all these elements must work
in tandem to create a product that can be defined, differenti-
ated from what else is available, and effectively marketed at a
profit.

In the final stage, candidate selection, detailed research is
undertaken. Consideration should be given to a broad range
of research concerning the market, the product, manufactur-
ing, and regulatory affairs, as well as marketing and investor
strategy.
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nous injection will also have a bearing on
the suitability of a 505(b)(2) approach to
approval.

Finally, because maximizing ROI is
the ultimate goal, it's important to have a firm grasp on the
market you'll be entering, including the competitive landscape
and the issues that may impact your distribution plan. Having
developed answers to these questions in addition to having
a pricing and payer reimbursement plan in place will put you
in a much stronger position to identify potential partners and
negotiate with investors.

With this research, a company can ascertain the viability of
a product and also whether the product is a good fit for their
particular business. And, with these results in hand, compa-
nies can begin to devise a comprehensive development plan
with confidence.

Understanding market dynamics

The traditional dynamics of the generic market allow for all the
competing generic manufacturers to calculate the potential
value of the total market for a drug once it loses patent pro-
tection. What they don't know is how many rivals are likely to
enter the same market and what impact that number of com-
petitors will have on their profits.

A study of generic drug industry dynamics showed that ge-
neric drug prices fall with a significant increase in the number
of competitors, but remain above long-run marginal cost until
there are eight or more.* However, because a generic version
of an off-patent drug still requires FDA approval, firms must
make a significant application investment before knowing
when or how much competition they will face, or when or if
they will make a profit.
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The same cannot be said for the differentiated products
developed under 505(b)(2). By partnering with companies that
specialize in 505(b)(2) development, generic companies can
acquire the specialized expertise they need to gain market
approval. However, to determine true product viability, ge-
neric companies should seek help from companies not just
experienced in the 505(b)(2) pathway, but from companies
that can also demonstrate expertise in a variety of areas, in-
cluding clinical development, intellectual property, and prod-
uct revenue forecasting.

To effectively develop products under 505(b)(2), it's vital
to have a robust relationship with the FDA, as well as a firm
understanding of the types and sufficiency of product patents
that are acceptable with this strategy. Generic companies can
also benefit from specialized knowledge in developing sales
and marketing strategies, as well as cogent advice on com-
pendia positioning, pricing, distribution, product liability, and
risk management.

Given the cost of drug development today, the time and
money involved in planning represent a prudent investment
to move forward with development of a successfully market-
able product.

Facing the future

In the future, pharmaceutical and biotech companies of
all sizes are going to have to adjust their strategies to
remain competitive. Some big pharma companies still
have their sights set on blockbusters coming from biolog-
ics. For example, Johnson & Johnson’s and Pharmacyclics’
ibrutinib was approved by the FDA as Imbruvica in No-
vember 2013 for the treatment of mantle cell lymphoma
and in February 2014 for the treatment of chronic lympho-
cytic leukemia. Ibrutinib had been designated a break-
through therapy by the FDA, granting it an accelerated
approval process, and is one of the most promising late-
stage cancer treatments on the market, with a potential to
earn S1.3 billion a year.

But these biologic drugs cost several-fold more to de-
velop than small molecules, and are out of reach financially
for most generics companies. The patent cliff will shrink the
opportunities for making generics and cause big pharma to
consider means of extending the value of existing products.
Thus, both generics and big pharma companies will need to
find additional sources of revenue. The 505(b)(2) pathway can
provide a useful mechanism for the industry to replace or
augment revenues.

Research-based companies with products facing patent
expiration may find that the 505(b)(2) pathway can provide
a useful mechanism to extend market exclusivity. For ge-
nerics companies, the 505(b)(2) pathway can be a powerful
tool to improve the revenue stream by identifying niche
branded products and marching in a different direction
than competitors.
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As previously stated, products approved through the 505(b)
(2) pathway may qualify for three, five, or even seven years of
market exclusivity, depending on the extent of the change to
the previously approved drug and the type of clinical data
included in the NDA. 505(b)(2) success hinges on identify-
ing products that have documented market differentiation,
low development risk, and high profit potential. Moreover,
the 505(b)(2) pathway comes with unique and demanding
requirements that are difficult to navigate. Sponsors benefit
from employing a deliberative, step-by-step approach led by
a team of experts with the commercialization, drug develop-
ment, and regulatory expertise to synthesize a viable 505(b)
(2) development plan.

From 2010 to 2013, 43% of all NDAs approved have been
505(b)(2) drugs.s In 2014, this number was 50%, with 41 new
505(b)(2) drugs approved compared to the same number of
new molecular entities (NMEs).s7 This percentage is expected
to rise to more than 80% over the next few years.® In the final
analysis, 505(b)(2) development is more than just a regulatory
pathway, it is a unique strategy that can often result in prod-
uct approval with lower risk, reduced development cost, and
faster speed to market.
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Event overview

There has been an interesting shift in the reasons why pipeline drugs fail. While
lack of efficacy in clinical trials has stayed about the same, 20 years ago most
drugs failed because of problems related to drug metabolism and pharmacoki-
netics. Fast forward 10 years and now most failures are related to problems with
non-clinical toxicity or clinical safety. Can genomics help solve this critical issue?

This webinar will focus on how genomics lays the foundation for precision
medicine & developing the safer, more efficacious precision medicines of
tomorrow. Our talk will review genomics & precision medicine foundations
covering:

e Biomarkers
e Toxicogenomics

e Bjoinformatics

By the end of this webinar you will be able to

e Understand expression analysis and heat maps well enough to be able to make
sense of genomics experiments as reported in major medical journals

e Appreciate that biomarkers need to be defined in the context of their use,
know what a genomic biomarker signature is and be able to name at least one
commercial genomic biomarker

e Be able to remember toxicogenomics as ‘pathway based toxicology’ and
understand the promise it shows in early drug development

e Recognize the primary of bioinformatics in genomics research and biomarker
development

Who should attend

e Clinical development programs— e Patient recruitment specialists
leaders and team members

VP, Director of clinical operations
e R&D directors, managers in biotech
or pharma

Medical science liaisons

o . Chief medical and scientific officers
e Clinical program managers or project

managers

CEO/President of pharma business

. . . o unit or organization
e Companion diagnostic Specialists
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Klaus Gottlieb, MD, MBA
Senior Medical Director
Quintiles

Clinical Professor of Medicine
George Washington University
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Contact Sara Barschdorf at
sbarschdorf@advanstar.com
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Lifecycle Modeling and
Simulation in Clinical Trials
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omputer-based modeling and simulation

has advanced numerous industries, from

aeronautics and engineering to meteorol-

ogy and finance. Its potential benefits in

drug discovery and development have been
recognized for decades, but full realization of
modeling and simulation in the health sciences
has been limited by the vast complexity of bio-
logical systems, lack of understanding of disease,
lack of large-population data on real-world health
outcomes, and uncertainty regarding regulatory
acceptance of modeling and simulation applica-
tions in clinical drug evaluation. These barriers
are gradually being overcome, and modeling and
simulation is now poised to transform the entire
drug development lifecycle, from discovery to
commercialization.!

Modeling and simulation (M&S) practice has
evolved to solve complex problems that could not
be addressed using direct observation and mea-
surement. Models are built using historical ob-
servations to describe behaviors observed within
systems. Models are commonly used to predict a
future outcome and can be either deterministic or
probabilistic (stochastic). Simulations use models to
test how variability within a system can impact out-
comes. Simulations can use more extreme model
inputs than have been observed to help characterize
the range of potential outcomes. In this way, simula-
tion can be used to better understand risk and iden-
tify opportunities to improve outcomes.

In clinical drug development, M&S is used
to quantified problems and test assumptions
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as a means to improve decision-making and
increase predictability. Emerging applications
are now being used to predict drug safety and
efficacy, to plan individual trials and Phase I to
[l development programs, and to better manage
research portfolios.? These applications offer
a glimpse of the biopharmaceutical industry’s
modeling and simulation-informed future—
more focused communication among develop-
ment experts, greater efficiencies, and higher
success rates. M&S will foster a knowledge-
based drug development process that creates
more value for patients, payers, and healthcare
providers:

Benefits: More predictability,

better decisions

Predictability is the fundamental challenge of drug
development. In the Food and Drug Administra-
tion’s (FDA) 2004 report on Critical Path needs
and opportunities, regulators called for an ag-
gressive, collaborative effort to create a new gen-
eration of predictive tools that could reduce costly
development failures: “As biomedical knowledge
increases and bioinformatics capability likewise
grows, there is hope that greater predictive power
may be obtained from in silico (computer model-
ing) analyses.”

Computer-based predictive models are essen-
tial tools to increase clinical trial efficiencies and
probability of success in what FDA envisions as
“model-based drug development.” In model-based
development, pharmaco-statistical models of drug
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Optimize Clinical Trial
Results Through Reliable
Adherence Measurement

ON-DEMAND WEBCAST
(Originally aired June 9, 2015)

Register for free at www.appliedclinicaltrialsonline.com/act/adherence

Who Should Attend

= Clinical trial program and
therapeutic leaders

EVENT OVERVIEW

This webinar will address the impact of medication non-adherence

in clinical trials. It is widely assumed that adherence is nearly ideal in
clinical trials. In fact, the opposite is true. " Pharmaoorrlwetrmlgns,l modeling
and simulation scientists

= Non-adherence is the largest source of variability in drug response. = Clinical operations

= \When non-adherent patients can’t be distinguished from non- » Clinical packaging
responders early on, drug developers can face costly phase |lI

failures, jeopardizing entire programs.

= Adherence must be accurately measured in order to evaluate Presenter
a compound’s true potential and increase the likelihood BERNARD VRIJENS
of a successful trial outcome, leading to faster speed to Chief Science Officer

commercialization. MWV Healthcare

Associate Professor of Biostatistics
University of Liege, Belgium

The webinar references data reported in the state of the art article entitled
“Methods for Measuring, Enhancing and Accounting for Medication

Adherence in Clinical Trials,” published in Clinical Pharmacology & Moderator
Therapeutics in 2014. LISA HENDERSON
Editor

Key Learning Objectives Applied Clinical Trials

= Understanding the impact of medication non-adherence across
therapeutic categories during trials, both for patient health and the
pharmaceutical development process

= Understanding the pros and cons of available measurement
methodologies such as MEMSCaps & newer innovative
technologies, and delving into the proven benefit of electronic
adherence measurement and analysis

= Understanding the impact of accurate measurement on trial design,
patient behavior, and trial outcomes
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MWV

For questions contact Sara Barschdorf at sbarschdorf@advanstar.com
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efficacy and safety are built from available preclinical and
clinical data with expert opinion to determine M&S objec-
tives and inputs for simulation. Models are used to simulate
scenarios of predicted relationships between drug exposure,
drug response, and patient outcomes.

M&S informs decision-making by leveraging early data to
guide downstream decisions and strategies. When practiced
across the full development lifecycle, M&S drives more ef-
ficient ways of working based on wider applications of data
and on communication across disciplines and operations. It
places greater reliance on evidence rather than on assump-
tions; where assumptions are necessary, M&S predicts their
implications across a range of assumptions.

To implement well-informed modeling and simulation, it is
necessary to eliminate traditional research silos that inhibit
information sharing. M&S practice encourages closer collabo-
ration among development experts from different disciplines.
Their combined knowledge ensures that M&S assumptions
are reasonable and results are interpreted correctly. By fos-
tering collaboration, M&S adds value by leveraging knowl-
edge across the full drug innovation lifecycle.

Benefits in PK/PD dose modeling. The most mature practice
and best current example of the value of M&S in drug devel-
opment is pharmacokinetic/pharmacodynamic (PK/PD) dose
modeling.* This M&S application, which is heavily dependent
on cross-functional collaboration, has dramatically improved
dose determination—increasing predictability and reducing
time and cost by leveraging data as it accrues, from preclini-
cal to Phase Ill studies.

By clarifying a drug’s exposure-response relationship, PK/
PD models can be used to predict optimal dosing regimens
for patient testing, to provide insight on endpoints, and to
test a range of assumptions about clinical outcomes. Popula-
tion PK/PD analyses help identify dose adjustments for spe-
cial populations such as children, the elderly, ethnic groups,
patients with impaired renal/hepatic function, and patients
likely to experience drug-drug interactions. They do so by
better understanding patterns in the exposure-response rela-
tionship and their variability.

Enabling knowledge-based decisions: Trial design simulations. M&S
facilitates knowledge-based decision-making by quantifying
problems and providing a basis for discussion and assess-
ment in a multifunctional team, particularly when there is
uncertainty about the safety or efficacy profile of a therapy.
For example, one of the authors modeled a number of differ-
ent strategies that might be used to gain regulatory approval
for a treatment indication pertaining to the central nervous
system. Each strategy included interdependent Phase lla, Ilb,
and Phase Il studies. Success or failure at each stage was
simulated for a range of plausible assumptions about safety
and efficacy, based on evidence from preclinical and early
clinical results. The simulated “what if” scenarios helped ex-
perts to evaluate each possible strategy. These simulations
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gave rise to fruitful interdisciplinary discussions about the
assumptions that should be used, both pessimistic and op-
timistic. In addition, they provided an easily shared basis for
clinicians, statisticians, regulatory affairs experts, and health
economists to work together to make informed, knowledge-
based choices for the development plan. Here, the value of
M&S was in fostering informed discussion about the risks and
benefits of each strategy among diverse experts, rather than
in identifying the “best” design.

Managing complexity: Predicting market performance. Modeling
and simulation can improve commercial decision-making by
taking into account more of the complex variables inherent
in the post-marketing landscape. Effective management of a
biopharma company’s development portfolio requires assess-
ment of therapeutic benefit, safety, commercial competitive-
ness, and cost-effectiveness—assessments that change as
each drug candidate advances through development. Unpre-
dictable development timelines and costs, regulatory changes,
and evolving market conditions pose additional uncertainties.
M&S can provide more reliable predictions of a product’s mar-
ket potential by addressing complex commercial questions.
For example, compared to existing products, how much better
do therapeutic outcomes have to be for a drug to gain formu-
lary acceptance?

Creating a statistical model of a portfolio allows developers
to simulate various changes to the portfolio and their resulting
impact on the likelihood that the portfolio will support busi-
ness objectives. Simulations can be used to evaluate portfolio
tradeoffs through the probabilistic representation of key per-
formance metrics, such as time in development phase and de-
velopment costs. M&S applications in portfolio management
are now being used to understand the impact of tradeoffs (i.e.,
whether or not to add a risky development project to an exist-
ing portfolio) in the context of total portfolio risk and return.
“What if” scenarios can help developers consider the prob-
ability that a company will meet a specific revenue threshold
in a given year, or launch a target number of new products in
a given timeframe. Figure 1 (see page 34) shows an analysis of
varying development timelines on commercial impact.s

Drivers and barriers

Regulatory endorsement is a major driver of the expanding
use of pharmacometric (quantitative pharmacology) mod-
els to simulate relationships between drug exposure, drug
response, and individual patient characteristics. FDA's 2009
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Reducing the Risk
of Phase lll Failures

On-Demand Webcast
(Originally aired June 4, 2015)

Register for free at www.appliedclinicaltrialsonline.com/act/phase3

EVENT OVERVIEW

It is well documented that 50 percent of Late Phase clinical
trials fail due to efficacy and/or safety reasons. The result
is a tremendous financial burden to biopharmaceutical
companies, the engagement of tens of thousands of patients
participating in clinical studies to no avail, and significant
time lost for patients looking for viable treatment options in
numerous therapeutic areas.

This major industry-wide problem prompted PAREXEL
colleagues Dr. Sy Pretorius, Chief Scientific Officer, and
Dr. Alberto Grignolo, Corporate Vice President, PAREXEL®
Consulting to dig deeper and examine Phase Ill study failures
- to better understand and categorize why the failure rate is
so high and, most importantly, to identify solutions to help
reduce the risk of failure in this, the most expensive and

labor-intensive phase of drug development.

Key Learning Objectives
= |[lustrate and document the reasons for Phase Il failures.

= Present and discuss solutions such as risk-based monitoring,
data surveillance, adaptive trial design, modeling and
simulations, innovation and pre-competitive alliances, and
more.

= Document the solutions through case studies and other
examples.

Sponsored by

PAREXEL.

YOUR JOURNEY. OUR MISSION™

Presented by

CLINICAL TRIALS

Who Should Attend

= Pharmaceutical C-suite
visionaries and senior R&D and
Market Access executives

= Clinical Research professionals
spanning a variety of backgrounds
and areas of expertise

= Regulatory professionals who
depend on Phase Il clinical trial
data to win regulatory approval

= Commercialization and Market
Access professionals who
depend on Phase Il clinical trial
data to demonstrate product
value to payers and achieve
reimbursement

Presenters

DR. ALBERTO GRIGNOLO
Corporate Vice President, Consulting
PAREXEL

DR. SY PRETORIUS
Chief Scientific Officer
PAREXEL

Moderator

LISA HENDERSON
Editorial Director
Applied Clinical Trials

For questions contact Sara Barschdorf at sbarschdorfdadvanstar.com
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Differing Development Timelines Mean
Different Commercial Trajectories
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M&S application in portfolio optimization.

“Guidance for Industry: End-of-Phase 2A Meetings” encour-
ages sponsors to seek regulatory meetings to discuss quanti-
tative modeling and trial simulations to improve dose selec-
tion” In cardiovascular safety evaluation, the FDA's Office of
Clinical Pharmacology often recommends concentration-QT
(C-QT) modeling as a means of better evaluating drug poten-
tial for QT interval disturbance.®

Impact on approvals and labeling. A 2011 review conducted by
FDA's Division of Pharmacometrics found a dramatic increase
in both the number of reviews with pharmacometric analy-
ses and their impact on FDA’'s drug approval and labeling
decisions? For 198 applications submitted between 2000 and
2008, pharmacometric analyses contributed to approval deci-
sions in 126 applications. In 50% of these applications, M&S
provided either pivotal or supportive insights into effective-
ness; in 43%, M&S provided pivotal or supportive insights
into safety. Pharmacometric analyses impacted labeling
decisions in 133 applications. In 41% of those, M&S informed
dosage and administration labeling, and in 14%, M&S contrib-
uted to safety labeling.

The review points to additional uses of pharmacometric
models. FDA is using M&S to select pediatric dosing regi-
mens and to approve drug dosages not studied in Phase IlI
trials. There is also “an increasing trend toward use of model-
based primary endpoints in pivotal trials, such as slope in
a dose (exposure)-response model.* The report notes that
five of the 198 new drug application (NDA) submissions just
discussed used such model-based endpoints. Two of these
submissions were indicated for pediatric epilepsy, and the
primary endpoints used were slopes of the dose-response re-
lationship and exposure-response relationship in the reduc-
tion of seizure frequency.
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Another notable trend is toward the application of M&S
as a pathway to regulatory acceptance of a single Phase Il
trial, plus a causal evidence model for demonstration of drug
safety and efficacy. A provision of FDA's Modernization Act of
1997 (section 115a) allows new drug approval based on data
from one adequate and well-controlled investigation, plus
confirmatory evidence.© This model has received increasing
attention as a more rational, efficient, and informative ap-
proach to clinical development.!

Barriers: Time, cost, expertise. There are a number of barri-
ers to the broader application of lifecycle M&S. Despite the
compelling value of M&S in clinical research and regulatory
review, newer M&S applications still pose uncertainties and
industry has been slow to adopt applications that go be-
yond PK/PD modeling. Organizations tend to accept widely
understood approaches, and M&S is still unfamiliar in many
applications. Thorough and careful pre-specification is often
required by regulators, especially for game-changing uses of
M&S in new drug applications.

M&S also requires special expertise and new ways of work-
ing. There are economic barriers as well. M&S takes time to
develop and adds cost to lean research budgets.”? The bot-
tom line for industry is: Will an investment in M&S pay off in
terms of greater predictability? The following discussion pro-
vides examples of emerging M&S development applications
and their benefits.

Applications in clinical trial design

There is growing acceptance of M&S to inform clinical trial
design. Simulated trials are used to “test-run” various de-
signs; results predict likely outcomes for a range of assump-
tions pertaining to dose, trial size, and operational consider-
ations.

Creating virtual patients. Virtual patients can be created at the
individual level using health records, PK/PD data, and his-
toric data. Patient attributes also can be added to virtual pa-
tients to describe behaviors, such as adherence to treatment
and other study procedures. These virtual patients can then
be enrolled based on inclusion/exclusion criteria for clinical
trial simulations.

Example: Informing enrollment criteria. Archimedes Inc. recently
conducted a simulated trial to help researchers define inclu-
sion/exclusion criteria and gain information for powering a
diabetes study.” FDA regulations for evaluation of new type 2
diabetes treatments require that Phase Il and I trials include
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Simulations used to assess dosing regi-
men adjustments of piperacillin/tazobactam in obese
patients with varying degrees of renal function and
antimicrobial susceptibility.

patients at higher cardiovascular risk. The drug developer
needed to know the expected cardiovascular event rates in
various patient populations being considered for enrollment
in the intervention and control arms of the trial. Archimedes
modeled 25,000 type 2 diabetes patients, including subpopula-
tions of interest, and simulated a five-year trial that predicted
cardiac events in control and intervention study arms. The
simulated trial generated actionable information on expected
trial outcomes, relative contribution of criteria to expected car-
diac event rates, identification of optimal subpopulations, and
effects of variations in the trial’s protocol on outcomes.

Modeling disease progression. Models of disease progression
describe the untreated effect on patients over time. Once
disease progression models are established, they can be
used to tailor therapy, to evaluate and compare the action of
various treatments, and to make more sophisticated tests of
equivalence between treatments.

Example: Disease progression model in biosimilar development.
One example comes from a study conducted by Novartis
and presented at a joint EMA-industry workshop in London
in November 2011 The aim was to test for the equivalence
between a biologic treatment for rheumatoid arthritis and
their candidate biosimilar. The usual test for equivalence is
conducted at a single time point. Instead, the Novartis team
used historic data to build a model of disease progression
over 24 weeks in patients treated with the biologic. Novar-
tis has proposed a new test of equivalence that, in the final
assessment of equivalence at 24 weeks, uses the modeled
progression over the entire study. Their simulations suggest
that this new test of equivalence has better sensitivity than
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the traditional test, which results in savings of 40% in sample
size for the planned study.

Clinical trial execution models. Operational models also are im-
portant in helping to optimize the drug development process.
Statistical models have significantly improved efficiencies
with accurate predictions of likely recruitment® and risk-based
scheduling of the distribution of study treatments. Opera-
tional models also help to predict workflow peaks and, in the
case of event-driven studies, to predict time to the end of the
study.'

Clinical trial simulation. Testing various trial designs in silico
before running the actual study is a very efficient method to
improve the likelihood of a successful study and to reduce
risk to patients. Many of the aforementioned models are in-
cluded in clinical trial simulation to help answer study design
questions and investigate various assumptions. Clinical trial
simulation provides the means to test multiple scenarios, to
predict the potential study outcomes for each, and to quan-
tify the risks and benefits of each design.

Example: Dose determination in trial design. An interesting ex-
ample of M&S utility in trial design comes from a recent
Quintiles project aimed at developing a pain treatment. As
various designs were being considered, it became clear that
pain tolerability would be a critical factor in whether patients
would remain in the study. Unless the experimental drug
relieved pain early in the course of treatment, a high dropout
rate could make the study unfeasible. Early development
PK/PD models were used to design a dosing regimen that
included a loading dose to achieve pain relief on day one, as
opposed to day seven as the sponsor had anticipated with
the traditional dosing. In the actual trial, patients experi-
enced early pain relief consistent with simulation results.

In another example of M&S utility in dose determination,
simulations were used to assess dosing regimen adjustments
of piperacillin/tazobactam in obese patients with varying de-
grees of renal function (categorized via creatinine clearance)
and antimicrobial susceptibility (categorized via minimum
inhibitory concentration). Population PK models, based on
data from previous studies in normal patients, were used to
simulate clinical trials in the obese population with differing
degrees of renal function to evaluate proposed new dosing
regimens. Obese patient demographics used in the simula-

June/July 2015



—eSource—
Easier than you think

On-Demand Webcast (Originally aired June 11, 2015)

Register for free at www.appliedclinicaltrials.com/act/eSource

EVENT OVERVIEW

This webinar will provide summary results from a
comprehensive survey on eSource conducted by Applied
Clinical Trials (in collaboration with OmniComm Systems).
The presenters will highlight opportunities for adoption
in the light of current regulatory guidance, the exciting
confluence of eSource and Risk Based Monitoring initiatives,
and specific technical approaches for gathering and
managing eSource data. The presentation will include
examples of direct data capture for laboratory data, direct

instrument capture and ePRO.

Key Learning Objectives

= Understand the current regulatory guidance and
adoption rate for eSource initiatives

= |earn what your industry colleagues are saying about
their plans

= See specific implementation techniques, both
generally and for OmniComm’s EDC products

Sponsored by

- OmniComm-

eClinical Solutions for Life™

Who Should Attend

= Clinical Operations

= Clinical Data Management

= Site Management

= Biostatistics

Presenters

KEITH L. HOWELLS
Senior Vice President,
Development
OmniComm

JOHN FONTENAULT
Senior Vice President,
Operations
OmniComm

Moderator

LISA HENDERSON
Editorial Director
Applied Clinical Trials
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tion were sampled, with replacement, out of a healthy obese
study dataset to maintain realistic demographic correlations
within the simulated patients. Results of the clinical trial
simulation, as illustrated in Figure 2 (see page 36), showed
that the probability of attaining the target minimum in-
hibitory concentrations were similar in normal and obese pa-
tients, taking renal function into account, across all regimens
(in both 30-minute infusion and extended 4-hour infusion
regimens), and across categories of antimicrobial susceptibil-
ity (minimum inhibitory concentration from 16 mg/L to 64
mg/L). From the simulations, it was also possible to conclude
that no weight-based dosing adjustment was necessary in
the obese population. The simulations also confirmed that
extended-infusion regimens could be used, and potentially
preferred, in both normal-weight and obese individuals.”

Applications in program design and trial strategy
ME&S is now being used to design strategies for full research
programs. M&S can help sponsors improve success rates by
predicting and comparing the likely consequences of various
strategies. These data-driven scenarios are used to guide
research choices and go/no-go decisions at critical develop-
ment stages.

Example: Improving go/no-go decisions. In a recent Quintiles
project, a sponsor was considering development of a com-
pound that had shown benefit in protecting animals against
damaging biochemical effects resulting from traumatic brain
injury, but where the benefit and side effects for humans were
uncertain. The question was: Should the sponsor proceed
with clinical development, given what was known about drug
safety? A model was developed using all available toxicity
data. Simulations assumed different levels of risk at different
doses. Clinicians and statisticians considered seven scenarios,
four in which no dose was viable, and three in which at least
one dose was both safe and effective. Studies were simulated
to find trial designs that could identify a viable (safe and ef-
ficacious) dose for approval, but that could also be stopped
early for those scenarios in which no viable dose existed. The
sponsor decided the risk was too high and halted development
before risking patient safety and scarce research dollars.

Modeling and simulation practice is advancing. A 2010 industry
survey of model-based development in 10 biopharma compa-
nies found broad application of modeling and simulation in
both early- and late-stage development.® Dose determination
remains the primary focus of M&S in development. Survey
responders indicated that M&S is having the most positive im-
pact on the rationale for dose selection, on facilitating the work
of scientific and strategic project teams, on making early go/no-
go decisions, and on facilitating regulatory interactions. They
also cited important emerging applications in study design,
disease progression, human PK and PK/PD prediction, com-
parator models, and decision models. Companies expected
increasing use of M&S in nearly all areas of development.
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The biopharmaceutical industry is clearly gaining expe-
rience with M&S, and the practice is advancing. This report
proposes the adoption of a lifecycle approach in which
M&ES is included at each step of the development pro-
cess. Although M&S testing and analysis add work at each
developmental step, the resulting improvement in incre-
mental decisions can lead to more efficient allocation of
resources and greater likelihood of successful outcomes.
According to one estimate, a 10% improvement in predict-
ing failures before clinical trials could save $S100 million in
development costs per drug: “A mere 10% improvement in
accuracy of decisions at any stage would confer dispropor-
tionately large benefits.”® M&S practice supports knowl-
edge-based approaches that can make clinical research
processes more efficient and informative and enhance
return on investment for drug developers in a challenging
market environment. M&S will continue to gain ground as
methodologies advance and new applications demonstrate
their value.*
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ith the passage of the Biosimilar Price

Competition and Innovation Act (BPCIA)

in 2009, the U.S. created new pathways

for development and approval of biosimi-

lar and interchangeable products [Sec-
tion 351(k) of the Public Health Service (PHS) Act
(42 U.S.C. 262)], in the hopes of creating a low-cost
alternative to expensive, innovator-marketed bio-
logics whose patent terms were expiring. The BP-
CIA was intended to be a major cost-containment
mechanism of the Patient Protection and Afford-
able Care Act of 2010. The origin of the BPCIA had
its roots in the Drug Price Competition and Patent
Restoration Act (DPCPRA) of 1984 championed by
Senators Waxman and Hatch, which has provided
low-cost generic alternatives to prescription brand-
name drugs for the three subsequent decades.
What Congress failed to appreciate at the time was
the current state of protein characterization sci-
ence and, consequently, whether interchangeability
could in fact be obtained or what level of biosimi-
larity was acceptable.

The major differences between small therapeutic
molecules that are subject to the DPCPRA and bio-
logical therapeutic molecules that are the subject
of the BPCIA are detailed in Table 1 (see page 42).

FDA guidances

As has been well documented in the years prior
and subsequent to the passing of the BPCIA, the
analogy of “generic” does not transfer well from the
realm of small-molecule drugs to that of biolog-
ics, due primarily to biologics’ considerably larger
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molecular size and complexity of manufacturing

that may affect the final product in terms of ter-

tiary structure or post-translational modifications.!

The Food and Drug Administration (FDA) recently

finalized three guidance documents to help clarify

expectations regarding the concept of “biosimilar-

ity” and thereby to assist manufacturers in the de-

velopment and approval of biosimilars.

e Scientific Considerations in Demonstrating Bi-
osimilarity to a Reference Product

e Quality Considerations in Demonstrating Bi-
osimilarity to a Reference Protein Product

e Q&As Regarding Implementation of the BPCI Act

of 2009

FDA's document “Guidance for Industry: Formal
Meetings Between the FDA and Biosimilar Biologi-
cal Product Sponsors or Applicants” is still in draft
form.

Despite the earlier availability of the guidances
in draft version, no biosimilars were approved by
the FDA until this year. In March, the agency ap-
proved the first-ever biosimilar therapy in the U.S,,
clearing Zarxio (filgrastim-sndz), a biosimilar to
Amgen’'s Neupogen (filgrastim), which is used to
increase white blood cell counts in cancer and
bone marrow transplant patients. Sandoz, a unit of
Novartis, is the maker of Zarxio.

While more approvals are likely to follow, as
the initial dearth of activity illustrated, biosimilar
developers in the U.S. will remain challenged to
advance their products to market. The primary
reason is that the additional work required to
demonstrate similarity of the efficacy and safety

June/July 2015



AVASTIN
ENBREL

e
~N
)
(O]
>
=
]
<
(&}
L
=<
><
o
%
(o}
foa)

EEBE H Z Y £ & PQ HO Z

g8 -5 P J

HERCEPTIN
HUMIRA

J

JMNRK Y EBDTGRR

S H B R E B R

LR B KE T H G

Y T 7 MABTHERA

0O X BV A E

B T P'M B .. E EF BER O
CT STQNIKONGWA L

LaAHEMNUCNETL X U

KWUMAAEVR R

NEULASTA
NEUPOGEN
REMICADE

Q M |
G

B

E B Z E'If 21 N
FEADELNEFGHEFL ZE

Q Q R AHA

OMKERUCVOTERWBTT

8 H#ACA ERFPPLJFUY Q@S S

LDLWUNUBTULUBMTFSTTCA

S M S

G EYRETETULIKG GG GIK V

J

RLDWNGRTQAZTFIKTUBAA

=
o=
L]
Qa
o
o
=

[+
o
=
=
o
%)
«
=
=
o
o
[}
=
-




REGULATORY

SMALL THERAPEUTIC MOLECULES (DRUGS)

- Small (single molecule)

Size of molecule ;
- Low molecular weight

Complexity of Drugs generally have well-defined chemical struc-

molecule . . )
determine all its various components.

Source/Origin Chemicals

Typically manufactured through chemical synthesis by
combining specific chemicals in a controlled environ-
ment in an ordered process producing an extremely

Manufacturing
Processes
pure product.

Characterization )
lytical assays.

Stability Usually stable at room temperature

Immunogenicity Usually non-immunogenic

Source: Shoemaker

tures, and a finished drug can usually be analyzed to

Easy to characterize completely using standard ana-

BIOLOGICAL THERAPEUTIC MOLECULES

- Large (mixture of related molecules)
- High molecular weight

It is difficult, and sometimes impossible, to characterize a complex
biologic by testing methods available in the laboratory, and some of
the components of a finished biologic may be unknown.

Living organisms to include plant or animal cells, microorganisms,
biological fluids (e.g., plasma).

Typically manufactured in biological systems such as a microorgan-
isms, plant or animal cells. Most biologics are very large, complex
molecules or mixtures of molecules of acceptable purity. Many bio-
logics are produced using recombinant DNA technology.

Cannot be characterized completely due to the complex molecular
composition and heterogeneity.

Usually unstable at room temperature necessitating storage under
refrigerated conditions

Usually immunogenic

The major differences between traditional pharmaceuticals and biological therapies.

of the biosimilar molecule to the original approved biologic
is sufficiently burdensome to make approval via the original
approval pathway for biologics (351(a)) equally attractive to
biosimilar manufacturers. Also, by choosing the 351(a) bio-
logics license application (BLA) innovator biologic pathway,
the company is entitled to a 12-year marketing exclusivity
period associated with this development pathway versus as
little as 12 months of marketing exclusivity if it was approved
as a biosimilar (351(a)(6)).

The FDA espouses that clinical and nonclinical work will
be abbreviated for biosimilar approval and that approval
will be granted on the basis of the “body of evidence” pro-
vided by the manufacturer, but that each application will
have to be handled on a case-by-case basis. However, this
is potentially much more labor intensive than the traditional
biologic development process familiar to pharmaceutical
and biotechnology companies. Development of a biosimilar
currently requires significant comparability work be agreed
upon a priori with FDA and this work must be “front-loaded”
in the development program. Depending upon the results of
this comparability nonclinical and manufacturing work, ad-
ditional work most likely will be required.

The FDA recently released another guidance relating to its
evolving standards for satisfying the biosimilarity require-
ments of the Biologics Price Competition and Innovation
Act (BPCIA) that focused on clinical pharmacology study re-
quirements: Clinical Pharmacology Data to Support a Dem-
onstration of Biosimilarity to a Reference Product.

This guidance details the recommendations for the design
and conduct of pharmacokinetic and pharmacodynamic
studies, which will provide data for only one element in the
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eventual evaluation by FDA of the biosimililarity of a newly
submitted biosimilar product to the approved reference
product. In addition to the clinical pharmacology study
or studies needed for an approval of a biosimilar product,
additional clinical studies may be required along with the
requisite bioanalytical molecular comparisons between the
biosimilar and the reference product.

Success in Europe

There are several companies that have successfully gained
marketing approval for biosimilars in Europe who have as-
sisting FDA in determining the data package required for ap-
proval of a biosimilar in the U.S. The difficulties stem to some
degree from the division of the FDA into the Center for Biolog-
ics Evaluation and Research (CBER) and the Center for Drugs
Evaluation and Research (CDER) due to evolutionary orga-
nizational reasons. The European Medicines Agency (EMA)
is able to bring to bear the same scientists to evaluate small
molecules and biologics and, as a result, there is not the
same degree of separation of opinions about how each type
of molecule is regulated within one agency. Consequently, the
EMA was able to foresee this biosimilar pathway's emergence
much earlier and issue a number of class specific guidances
that contain specific recommendations for development.

Efficacy vs. safety

Also, achieving an FDA determination of true interchange-
ability of a biosimilar versus an original biologic product as
exists for generic and innovator small-molecule drugs will
not be accomplished until a great deal more is understood
about the biochemical processes generating these molecules
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and the contributions of the various regions of the molecules
to efficacy and safety concerns. Of primary concern is the
contribution of the various structural elements of the biosim-
ilar molecule to the safety concerns in clinical studies. Ef-
ficacy can more easily be demonstrated in a reasonably sized
clinical development program, but it is safety that regulators
struggle to define the minimum number of subjects that
represent a sufficient safety data base to warrant marketing
approval.

The scientific methods that are used to determine molecu-
lar similarity are currently insufficient to specifically identify
the relationship between differences between a biosimilar
and an original biologic. For example, assigning an adverse
event observed in a clinical study to a specific peak in a mass
spectrometry profile is imprecise at best, but we are nowhere
near this level of precision at the current time. Consequently,
the regulatory authorities emphasize that the “body of evi-
dence” will determine their judgment as to the biosimilarity
of a molecule. The FDA has championed the need to consider
the safety of pharmaceuticals and biotechnology products as
a science, but the integrated effort required to produce these
types of results has been slowly embraced by industry, aca-
demia, and governmental agencies. Until much more work is
done defining the relationship between structural elements
of a biological molecule and the adverse events observed in
the clinic, the determination of biosimilarity with regard to
safety remains largely subjective.

Biosuperiors

Consequently, while many large pharma companies have
announced their intention to develop biosimilars, many
manufacturers have chosen to develop alternative products
designed to be more than just biosimilar—biosuperiors or
biobetters2 These are products similar to the original ap-
proved biologics, but with some measurable superiority such
as extended therapeutic effect time or a reduced adverse
event profile. These products are being developed and ap-
proved via the traditional 301(a) BLA pathway for biologics
and are required to demonstrate efficacy and safety without
the necessity of comparability studies designed to demon-
strate their similarity to the originator molecule.

This approach has several advantages. First, it relieves the
product sponsor from conducting a large Phase Il active-
control clinical study versus the innovator biologic dem-
onstrating equivalence. These types of studies are larger
and less scientifically rigorous than clinical studies versus
placebo, and carry all the vagaries of generating meaning-
ful data from a clinical study.: Of course, the efficacy of the
biosuperior product has to generate efficacy and safety data
demonstrating a benefit/risk ratio of the same approximate
magnitude as the innovator product, but not in a head-to-
head comparison. The biosuperior developer will be mea-
sured against the results obtained by the innovator in their
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current package insert. Consequently, the work required for
approval of a biosuperior would more closely resemble the
505(b)(2) new drug approval (NDA) regulatory pathway for
“improved” approved drugs leveraging FDA's knowledge of
previously approved innovator products as opposed to the
505(j) NDA pathway for generic drugs with its expectations of
interchangeability.

In fact, the 505(b)(2) pathway has already been utilized in
the approval of biosimilar molecules that fall under the pur-
view of the CDER as opposed to those which fall under the
CBER. For historical reasons, hormones are regulated by the
Food Drug and Cosmetics Act of 1938 and not the PHS Act.
Consequently, well-characterized hormone molecules such
as insulin and somatropin have several products competing
for the market and undoubtedly put pressure on the original
innovator price of these products. In Europe, where there is
no distinction between the approval pathways for drugs and
biologics, several molecule-specific guidances have been
issued to assist product sponsors with the development of
these well-characterized molecules (i.e., insulin, somatropin,
erythropoietin, granulocyte-stimulating hormone, follicle-
stimulating hormone, and interferon).

One might argue that focusing on biosuperiors defeats the
original purpose of legislation for development of biosimilar
products, i.e., the reduced sales cost to the consumer that has
been well documented in the generic drug market. However,
due to the complexity of development of biologics, the ex-
pected sales price of biosimilars was anticipated to originally
be in the range of 70% to 80% of the originator molecule as
opposed to the about 30% of the originator drug that has been
documented for generic drugs.* Consequently, the price com-
petition that might result from the presence of viable biosimi-
lars on the market was never expected to be game-changing
for consumers the way that small-molecule generics have
been. For biosuperiors, the degree of superiority represented
by the biosuperior competitor may alter this dynamic signifi-
cantly, perhaps leading to a premium price for the biosuperior
relative to the innovator product. In general, it is safe to as-
sume biosimilars and biosuperiors will not realize anywhere
near the degree of price discount seen with small-molecule
generics.
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Debate around INN

Aside from questions around how to
prove “biosimilarity” or the likely ef-
fects on product pricing, the current
debate raging between the companies
manufacturing biosimilars and innova-
tors revolves around the International
Nonproprietary Names (INN) conven-
tion for biosimilars.ss The companies
manufacturing biosimilars, reasoning
along the same lines as the intent of
Hatch-Waxman for generic drugs, ar-
gue that all derivatives of an innova-
tor molecule must possess the same
INN name. However, the manufactur-
ers of the innovator molecules argue
that while similar, the subsequently ap-
proved biosimilar molecules will likely
possess significant differences in gly-
cosylation and tertiary structure and,
consequently, should be examined sep-
arately for adverse events that may not
be affiliated with the safety profile of
their innovator molecules. With a bona
fide biosimilar approved now in the
U.S., this discussion around regulatory
protein science should continue to ad-
vance and hopefully evolve to the point
where detailed molecular structural in-
formation can definitively be matched
with the safety and efficacy events a
biological product demonstrates.

Biosuperiors advantage

Was it possible to see the evolution
of biosimilars and biosuperiors prior
to the passage of the BPCIA? Much of
the prior debate focused on whether
it was even possible to manufacture a
biosimilar to the exacting standards
required to mimic the efficacy and
safety of an approved biologic. Large
pharma emphasized the inability of
biosimilar manufacturers to replicate
the complex structure of biologics and,
hence, predicted the introduction of
unknown safety concerns attributed
to the changes in structure. Nonethe-
less, many large pharma companies
stated their intent to refocus some of
their efforts on biosimilars while others
steadfastly avoided this commitment
or expressed their intent to pursue bio-
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superiors. The development of biosu-
periors will no doubt also encounter
some regulatory hurdles not experi-
enced during the development of inno-
vator molecules. For one, it will be of
critical importance for the developers
of biosuperiors to convincingly dem-
onstrate to FDA their advantage over
the innovator molecule if they intend to
advertise that distinction. Hence, the
current state of protein science seems
to augur approval decisions and court
battles focused on the clinical rele-
vance of the superiority rather than the
similarity of biosimilar compounds to
innovator molecules.
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Economic and Clinical Value

R R R R LR R R RN

R R R R LR R R RN

he global pharmaceutical industry is in the

midst of a redefining transformation. Costs

of product innovation are rising as increased

regulatory scrutiny is raising internal devel-

opment costs, risks, and time requirements
for clinical trials, while licensing and acquisition
markets have become more competitive. At the
same time, revenue and market share growth have
stagnated for most manufacturers due to com-
moditization, increasing competition, patent ex-
piration, and problems related to product differ-
entiation.

Markets are becoming fragmented as physi-
cians, providers, patients, and payers look for
focused solutions that have optimal efficacy and
safety profiles for narrower patient populations.
As healthcare consolidation continues, the role of
payer organizations is increasing as the complex-
ity of decision-making moves further from the
physician. There is also much greater skepticism
among regulators, payers, physicians, patients,
and other key stakeholders in the integrity and
soundness of the industry.

In addition, demands for affordable healthcare
are challenging the economics and traditional
business assumptions of the pharmaceutical in-
dustry. For instance, regulatory approval has his-
torically been thought of as the main barrier to
market access, and obtaining satisfactory reim-
bursement was a routine consideration. However,
manufacturers are now beginning to realize they
can no longer successfully operate under this
longstanding business assumption.
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The recent boom in biologics and personalized
medicine promises new levels of clinical effective-
ness, but has also contributed to soaring drug
costs. Taken together with record public debt and
shrinking budgets, payers across the globe are
increasingly saying “no” to new treatments and
therapies where value can’t be appropriately dem-
onstrated to justify a premium price. This trend
can even be seen in markets such as the UK. and
Germany, which have had more stringent pricing
and reimbursement policies in place for a number
of years.12

In the U.S., hospitals and physician groups
are becoming increasingly focused on costs as
well—a trend that is largely driven by declining
reimbursement rates, the enforcement of finan-
cial penalties related to clinical quality metrics,
and increased regulation. A sequence of events,
including the Centers for Medicare & Medicaid
Services’ (CMS) focus on value-based purchasing,
never events (medical problems that providers
created or should have been avoided), and read-
mission rates, as well as the Affordable Care Act’s
endorsement of accountable care organizations
(ACOs), has led to an increasing focus on mov-
ing risk associated with the quality and costs of
healthcare to the provider. Recent announcements
by CMS and a group of major commercial payers
suggest that this trend toward value-based health-
care is not only here, but will quickly accelerate in
the next few years .+

In short, economic and clinical value has be-
come the basis for both differentiation and main-
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taining premium pricing, and the importance of the eco-
nomic and clinical value case is likely only to increase. This
trend is truly global in scope, applies to multiple key stake-
holder groups (payers, physicians, and patients), and is par-
ticularly apparent in high-cost therapeutic areas where large
numbers of new and costly therapies are being introduced
for treatment of chronic diseases. Moving forward, economic
and clinical value must serve as the foundation for all port-
folio management decisions. Companies must also have
processes and capabilities in place to focus on economic
and clinical value as early as possible in the product devel-
opment cycle. These include how clinical trials are shaped
and conducted, and the duration and content of post-launch
monitoring required.

The strategy table

Some of the most critical decisions a business makes are
about its lifeblood: the stream of products it develops to
generate a revenue stream. This portfolio decision-making
has traditionally been the purview of the R&D and marketing
functions in most companies. R&D introduces new product
opportunities in terms of what is potentially possible from a
technological perspective. Then marketing helps decide on
the best projects by dimensioning the size of the potential for
the new product concepts.

This decision-making approach worked in stable markets
lacking any disruptive new technology or new buying deci-
sion variables. However, it is not sufficient in more turbulent
markets, such as the ones manufacturers find themselves
in today. The biggest flaw is the operating assumption that
the market would continue to operate as it always had. Sales
projections are based on expectations that demand for the
company’s products will remain the same, disregarding the
potential of non-traditional competitors or “watchful wait-
ing” as an alternative treatment option. There is also the as-
sumption that payers will continue to pay what they did the
year before. The demographics of the market are then used
to extrapolate business cases and financial pro formas for new
products, which themselves are often just an extension of
technology as we know it. As a result, under this traditional
approach, reaching product portfolio decisions has become
a fictional exercise completely disconnected from today’s
market.

Regulatory approval has historically been the key for suc-
cessfully bringing a new product to market, just as subse-
quent reimbursement at the price demanded has typically
been largely safely assumed. Consequently, manufacturers
have often emphasized clinical efficacy and safety criteria in
determining which therapies to develop rather than criteria
such as total product value and quality of life outcomes. In
today’s environment, however, manufacturers are increasingly
required to demonstrate the economic and clinical value of
new products to key stakeholders in order to justify market
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access and pricing.s Payers want hard evidence that new
products are worth a premium over comparative, older prod-
ucts. Hospitals are standardizing on those products that best
enhance the economic and clinical value of their service line
offerings. Even consumers are demanding value and price
information as they take on an increasing share of healthcare
costs. This trend can only be expected to accelerate.

Recently, there has also been a greater need for manufac-
turers to provide real-world evidence (RWE) such as patient
reported outcomes to meet regulatory and reimbursement
requirements and to support the value propositions for
new and existing products.c For example, global regulatory
agencies are requiring additional data about the long-term
safety and efficacy of new products when they are used by
broader patient populations in real-world settings. At the
same time, healthcare providers—and those who pay for
healthcare—are demanding that new therapies provide
better outcomes or greater value than existing standards
of care, and are expecting real-world clinical evidence to
support these claims. Effective RWE study design requires
cross-organizational collaboration that RCTs do not offer.
Managed markets teams, health and economic outcomes
research (HEOR) scientists, clinical research, and medical
affairs will all need to have input moving forward, which
can be a challenge where this level of collaboration hasn't
existed before.

This is the world within which manufacturers now have
to compete. To make their best bets in portfolio decision-
making, they will need greater insight into this world and the
implications for their products. One way to achieve this is by
nurturing a global, cross-functional focus on economic and
clinical value.

Invite non-traditional roles

Because the basis for competition in the market has shifted,
manufacturers need to challenge the base assumptions on
which product portfolio decisions are being made. Eco-
nomic and clinical value management is an operating model
grounded in cross-functional collaboration and incorporating
the input of outside stakeholders to proactively identify and
demonstrate the different value drivers of a product. Suc-
cessful implementation requires generating buy-in across
the organization and all levels of R&D and commercial senior
leadership, as well as the managed markets and payer rela-
tions teams.

There are three functions which potentially can provide
invaluable insight into the shifting needs and demands of the
healthcare market and the implications for manufacturers’
portfolio of products: clinical affairs/medical affairs, regula-
tory affairs, and health economics & reimbursement.

These functions have traditionally been seen as tactical
resources engaged to ensure regulatory endpoints are met
during the development and launch of new products. Their
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work is understood as shaping and conducting the clinical re-
search necessary to get regulatory approval. They should also
be actively engaged in portfolio decision-making where their
insights can serve as a source of strategic value for market
access and commercial success. Specifically, these functions
can provide invaluable insight into shifting needs, new buy-
ing decision considerations, new evidence expectations, or
hidden costs that would lead to very different portfolio deci-
sions.

Market access and reimbursement decisions have become
more technical in nature and less subject to influence by
marketing and relationship management. Scientific and tech-
nical staff can serve as a healthy reality check here, ensuring
sufficient consideration to key issues such as:

e Payers’ growing price resistance to existing products, or
their willingness to reject new technology in favor of older,
less expensive therapies in the absence of compelling eco-
nomic and clinical evidence to the contrary.

e The need to operate within an overall clinical strategy that
manages predictable cost, leverages a collective body of
disease state and technology research, and ensures that
the evidence needed for commercial success can be feasi-
bly generated.

LIFECYCLE MANAGEMENT

e New product business case anticipation and consideration
of realistic regulatory paths, timeframes, and compara-
tive evidence expectations beyond traditional efficacy and
safety requirements.

In addition to ensuring decision-making consistent with
shifting market demands, there is another reason for includ-
ing these functional perspectives upfront in your portfolio
strategy discussions. In this market, no company can afford
sub-optimal use of its resources. Considerable infrastructure,
resources, and expense go into the work of clinical/medical
and regulatory affairs and health economics & reimburse-
ment. These efforts must be efficiently leveraged over the
entire product portfolio.

Regulators and payers have long been in a position to
dictate the structure and objectives of Phase IV and other
post-market trials, which in turn increases trial costs. The
creation of a more collaborative, value-based environment
across the global organization will allow for proactive shap-
ing of trial endpoints that can generate the data needed to
demonstrate economic and clinical value. Such collabora-
tion will also enable commercial functions to plan ahead
to best support new products’ value profiles throughout
market launch.
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Spectra Clinical Research

We pride ourselves in

working side-by-side with our
customers to understand their
specific needs and move their
trial toward success.

Corporate Description

Spectra Clinical Research provides central
laboratory services to pharmaceutical
companies, academic institutions, and other
medical organizations conducting Phase I-IV
clinical trials. Backed by over a decade of
clinical trial expertise and 30 years of central
laboratory services to the dialysis community,
we are able to support diverse clinical trials of
all sizes.

Spectra Clinical Research acts as a unique
resource for organizations conducting clinical
trials. As a division of Spectra Laboratories,
we leverage the capacity and technology of a
large organization while maintaining the
flexibility and responsiveness of a small
specialty laboratory. We continually review
and streamline our processes to ensure
timely, accurate results. Furthermore, our
advanced testing platforms, specimen
management, online data management
application, and dedicated team of service
specialists help move each trial toward a
successful outcome.

Markets Served

Spectra Clinical Research provides
central laboratory services to pharmaceutical,

ADVERTISING

biotechnology, research, government, and
academic organizations. We have participated
in trials spanning a wide range of therapeutic
areas including nephrology, gastroenterol-
ogy, oncology, women’s health, and central
nervous system (CNS) disorders. Our global
support network ensures continuous, reliable
service for clinical trials in locations
worldwide including North America, Israel,
South America, Europe, Australia, South
Africa, Asia, and India.

Products and Services
¢ A dedicated project manager prepares all
study-specific documents, coordinates
activities with partner laboratories, and at-
tends investigator meetings.
Specially trained personnel shepherd each
sample through the laboratory.
Designated customer service representa-
tives assigned to each study ensure
personalized assistance throughout the trial.
e Support for numerous esoteric tests
includes soluble transferrin receptor,
aluminum, zinc, I-PTH, and others.
Microbiology department offers 24/7
testing services for bacteriology.
Pediatric testing services.
ELISA and EIA tests can be set up
and validated.
e Advanced web-based reporting and

data management.
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LIFECYCLE MANAGEMENT

In the absence of an integrated view of needs across the
portfolio, companies are likely to overextend one-off new
product projects that seemingly are justified on their own,
but in fact collectively require resources beyond the com-
pany’s capacity to provide.

Capabilities to reflect change

It is not enough to give clinical/medical and regulatory affairs
and health economics & reimbursement a seat at the strat-
egy table. Without changes in capabilities, these functions
are unlikely to be able to deliver the value they're expected to
provide.

Having been typically utilized as tactical implementa-
tion resources, the capabilities of these functions have been
developed accordingly. In order to contribute to up-front
strategic market analysis and define implications for portfolio
decision-making, these functions will need to build new ca-
pabilities. .. or “infrastructure.”

For example, global companies have traditionally had
people assets on the ground in their chosen markets with
little structure in place for these assets to proactively and
consistently capture important information capable of influ-
encing a product’s level of success (e.g., most relevant eco-
nomic and clinical unmet needs, shifts in regulatory policies,
and changes in market access requirements). Companies are
now increasingly relying on registries and building global
information systems to systematically define and capture
data relative to the constantly changing clinical, regulatory,
and economic evidence requirements across established and
emerging markets.

However, to utilize this information to inform business
strategy and portfolio-related decisions, companies will also
need to develop more strategic capabilities in these key sci-
entific and technical functions. Performance in this role will
require people with the ability to discern trends in the data
and infer strategic implications for the company’s portfolio
management. For instance, these individuals will need to be
able to look at RWE and clearly define how that data can be
used to inform clinical study design (e.g., endpoints, choice
of comparator, etc.).

These global strategists will also require a high level of
business acumen, with a capability to articulate implications
in the context of the company’s business and to influence
portfolio strategy accordingly. Here, internal consultative ca-
pabilities are critical.

To be successful, clinical, regulatory, and health econom-
ics & reimbursement teams must effectively engage internal
clients and share joint accountability for outcomes. Spe-
cifically, these scientific and technical functions will need
to demonstrate their ability to diagnose problems; provide
input into the framework for market research and business
intelligence activities; contribute to business plan develop-
ment; align processes with organizational strategy; guide
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implementation; and evaluate results. In order to optimize
their value, technical associates will need to effectively iden-
tify and prioritize their work against broader organizational
strategy and objectives.

Finally, scientific and technical strategists must be able to
lead their own functions in the development of an integrated,
overall strategy that efficiently and effectively addresses
clinical, regulatory, and reimbursement needs for commercial
success.

Definition of these roles, development of people to per-
form in them, and development of supportive processes is
the “infrastructure” necessary to enhance strategic portfolio
management with critical guidance from these functions.

New levels of competition

In our experience, there are three requirements to step up
your ability to compete in a market demanding better out-
comes at lower cost.

The first is to establish a truly strategic product portfolio
management process—one that can optimize the use of
limited resources to produce a stream of products that can
serve as competitive growth platforms with demonstrated
economic and clinical value. This is the strategy table.

The second requirement is putting all the right resources at
that table, including clinical, regulatory, and reimbursement
perspectives that can ensure decisions are made in light of a
comprehensive understanding of the market’s requirements.

And the third requirement is building right the capabilities
in these functions so they can provide their important per-
spectives as intended.
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Safety Considerations for Follow-On Non-Biologic Complex Drugs

A follow-on NBCD may
have difficult-to-detect
differences from the
original drug that
cause serious safety
problems that only
come to light after the
drug is marketed.

Scott Kolodny, MD

Global Senior Medical
Director for Multiple Sclerosis,
Teva Pharmaceuticals

iologic drugs and non-biologic complex drugs (NBCDs) have

revolutionized the treatment of many difficult-to-treat diseases,

including cancer, multiple sclerosis, and chronic iron deficiency.

Biologic drugs are derived from living sources, such as microor-
ganisms. NBCDs are produced by chemical synthesis, rather than
from a living source; however, like many biologic drugs, the active
ingredients in NBCDs typically comprise complex heterogeneous (but
closely related) nanomolecular components that cannot be isolated,
fully quantitated, or completely characterized—even when using
state-of-the-art physicochemical analytical tools. Additionally, NBCDs
may have multiple or unknown modes of therapeutic activity.

Patents for many biologics and NBCDs
are soon expiring and drug manufactur-
ers are actively working toward producing
biosimilar drugs and follow-on versions
of NBCDs. The FDA has issued three final
guidances for development of biosimilars
based on feedback from pharmaceutical
and biotech companies, researchers, and
patient and physician groups. On March
6, Zarxio (filgrastim-sndz) became the first
biosimilar product to receive marketing
approval from FDA. Currently, no FDA guid-
ance is available regarding regulatory re-
quirements to ensure the safety and ef-
fectiveness of follow-on versions of NBCDs.
While non-biologic, small-molecule, generic
drug approval is based on long-established,
clearly-defined regulatory requirements,
regulators must carefully consider the ap-
plicability of “pharmaceutical sameness”
to follow-on NBCDs as their regulatory ap-
proval pathway is defined.

Generic drugs cost less than branded
drugs because their approval does not
require clinical testing. In the classic ap-
proach, a generic drug must be shown to
have an active ingredient that is identical
to that of the reference drug and to have
the same mechanism of action. However,
in the case of NBCDs, two drugs cannot be
shown to have identical active substances
if the active substance has not been fully
identified, nor can they demonstrate the
same mechanism of action if it remains un-
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known or not fully elucidated. Importantly,
the identity and quality of NBCDs are con-
tingent on their well-controlled (often pro-
prietary) manufacturing process. Follow-on
NBCDs that are manufactured differently
from the original branded product could
have minute structural or compositional
differences from the original product that
are undetectable but might compromise
product safety.

Despite these caveats, the FDA has ac-
cepted abbreviated new drug applications
for follow-on NBCD products. This con-
cerns many physicians and other medical
experts because a follow-on NBCD may
have difficult-to-detect differences from
the original drug that cause serious safety
problems that only come to light after the
drug is marketed. Concern is amplified for
physicians who treat patients with chronic
autoimmune diseases such as multiple
sclerosis, in which a slight change to a pre-
viously successful immunogenic therapy
could prompt serious adverse events or
compromise long-term effectiveness.

To ensure the safety and quality of fol-
low-on versions of NBCDs, FDA should re-
quire Phase III clinical trials with relevant
safety and efficacy endpoints. Further, once
follow-on NBCDs are available, comprehen-
sive post-marketing surveillance and risk-
assessment programs should be in place to
capture drug side effects that may not be
evident in one- or two-year clinical trials.
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