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Now is a time of unprecedented opporiunity and progress in
cancer drug development. Fueled by an explosion of infor-
mation about the biclogical underpinnings of cancer. new
drugs. directed at critical molecular targets. are being intro-
duced into cancer treatment at a rapid rate. Witness the
transformation of treatment for advanced kidney cancer, a
disease for which five new drugs have received FDA ap-
proval in just the last 5 years. During this same interval, tar-
geted therapies have been introduced for treatment of other
tumors that have historically been resistant 1o treatment
with cytotoxic chemotherapy such as hepatocellular cancer,
gastrointestinal stromal tumors, and glioblastoma. For
many other cancers, however, the promise of effective tar-
geted therapies remains untulfilled. Cancer drug develop-
ment remains an expensive, inefficient, and risky business
with limited participation by oncologists and cancer pa-
tients in clinical trials. This has contributed to a limited im-
pact on mortality for many cancers and for millions
prolongs the daily challenges encountered with diagnosis
and treatment of their disease.

More than 800 drugs are now in clinical development
for cancer indications yet success rates in bringing drugs to
market remain in the range of only 5%—8%. Many factors
may contribute to these low success rates: little scientific

insight into the determinants of drug sensitivity and resis-
tance; poorly conceived and executed clinical development
plans; heterogeneous patient populations and lack of bio-
markers to identify patients most likely to benefit from spe-
cific treatments; unclear, conflicting, or burdensome
regulatory requirements; and lack of agreement ameng cli-
nicians, investigators, and regulators as to what constitutes
clinical benefit in some circumstances. Moreover, the same
biological insights that have enabled development of targeted
treatments now challenge product developers o focus on mo-
lecularly defined tumor subtypes, to develop analytically and
clinically validated biomarker tests to guide therapy. and to in-
troduce clinical trial endpoints, other than survival, that objec-
tively demonstrate meaningful clinical benefit. With the
introduction of molecular pathology, patients and their on-
cologists now deal with a greater variety of malignant diseases
than ever before, each of which is less common than cancers
diagnosed by histology alone, and each of which likely bene-
fits from a unique approach to treatment. Finally, with many
new drugs slowing tumor progression rather than causing tu-
mor shrinkage, cancer drug trials may require more patients
and the more frequent use of placebo controls, thus presenting
greater recruitment challenges. Contemporary trials may re-
quire a long period of time te reach major clinical endpoints,

Correspondence: Richard L. Schilsky, M.D., Section of Hematology-Oncology, University of Chicago, 3841 South Maryland Avenue,
MC 2115, Chicago, Hllineis 60637, USA. Telephone: 773-834-3914; Fax: 773-834-3915; e-mail: rschilsk@medicine.bsd.uchicago.
edu  Received March 7. 2010; accepted for publication March 25, 2010; available online without subscription through the open access
option. ©@AlphaMed Press 1083-7159/2010/530.00/0 doi: 10.1634/theoncologist. 20010-0079

The Oncologist 2010;15:484—-487 www.TheOncologist.com



Conference on Clinical Cancer Research

Schilsky. Allen, Benner et al.

more expensive clinical documentation to record progression
events, and additional regulatory scrutiny, especially when
studies seck approval of both drugs and diagnostic tests that
are used 1o select patients for treatment.

In an effort 1o address some of these issues, the Engel-
berg Center for Health Care Reform at Brookings Institu-
tian and Friends of Cancer Research convened conferences
in 2008 and 2009, with support from the American Society
of Clinical Oncology, the American Association for Cancer
Research. the Lance Armstrong Foundation, and Susan G.
Komen for the Cure, The conferences aimed to frame key
issues and develop new approaches that would improve the
efficiency and reduce the cost of cancer drug development
while ensuring that scientific rigor and regulatory standards
are preserved. The conference format facilitates multisector
collaboration on specific issues in clinical research by con-
vening expert panels comprised of representatives from
academia, government, indusiry, and the patient commu-
nity that work during the months leading up to the confer-
ence to identify areas of consensus and to propose solutions
to specific challenges in oncology drug development. Past
topics have included the following: issues relating to opti-
mized data collection for supplemental new drug applica-
tions: the utility and validity of blinded independent review
of progression events in clinical trials; the regulatory ap-
proach to drug and biomarker co-development: and the sci-
entific, clinical, and regulatory challenges of combining
targeted new molecular entities that may have limited anti-
tumaor activity as single agents, Each of these areas presents
unique challenges and requires thoughtful solutions that re-
main focused on the overall goal to deliver safe and effec-
tive new therapies to cancer patients as quickly as possible.

Although the FDA has issued guidance on data collec-
tion requirements for new drug applications, uncertainty re-
mains regarding the type and extent of data collection
required. Sponsors therefore continue to collect compre-
hensive information on adverse events and use of concom-
itant medications for essentially all registration-directed
trials, even those seeking supplemental indications. Doing
so drives up cost, adds complexity, and more importantly,
may distract investigators from focusing on medically im-
portant new safety information and diminish their enthusi-
asm for participation in clinical trials that collect large
amounts of data that are never used to inform regulatory de-
cisions or change labeling. Many medically important new
drugs have initial and multiple supplemental indications.
The extent and nature of data collection for the supplemen-
tal studies should be guided by what is already known about
the safety profile and pharmacology of the drug, the simi-
larity of the intended new patient population to that for the
approved use, the potential for previously unrecognized
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drug interactions, and the risk/benefit assessment for the in-
tended new use. At the same time, there are risks to reduc-
ing data collection requirements for supplemental
applications, particularly the possibility of missing new
safety signals. The expert panel tackling these issues pro-
posed adhering to certain core principles to mitigate these
risks, such as reducing data collection only if the existing
drug safety database was sufficient to support full regula-
tory approval of the initial indication, collecting serious ad-
verse events, deaths, and adverse events requiring dose
maodification or discontinuation in all patients, and if med-
ically appropriate. collecting targeted adverse events in all
patients that are based on the known safety profile and phar-
macology of the drug. To address the question of “What
might be missed?” by otherwise reducing data collection, a
simulation exercise led by the American Society of Clinical
Oncology was undertaken to re-analyze data already col-
lected from eight completed randomized trials in both the
metastatic and adjuvant settings. This analysis suggests that
few clinically important evenis would be likely to be missed
and that as long as the core principles are followed. com-
prehensive adverse event data collection could be limited to
only a subset of patients enrolled in trials that seek supple-
mental new indications.

Progression-free survival (PFS) is an endpoint being
used with greater frequency in pivotal randomized trials of
targeted therapies. PFS includes all patients in the study
analysis and has the advantage compared with overall sur-
vival of being reached sooner and of not being confounded
by the impact of subsequent lines of therapy. However, PES
1s fraught with problems of delining what constitutes pro-
gression and when progression occurs and of minimizing
bias in assessment of progression events by the treating
physician, particularly in open label studies. To deal with
these issues, special care must be taken in the design of
studies that use PFS as a primary endpoint including
blinded treatment assignment whenever feasible, compre-
hensive assessment of all lesions at baseline, prospective
designation of target lesions in each patient, clear specifi-
cation of the frequency and modality of imaging assess-
ments, and others. PFS is, in many ways, the most complex
and expensive clinical endpoint used in oncology drug tri-
als. There is, of course, also the issue of the magnitude of
improvement in PES that constitutes benefit to a patient if
there is no improvement in overall survival or symptom
control. Given the complexity of the PU'S endpoint, FDA
has frequently required blinded independent assessment
and central review of progression events in registration-
directed trials. Such reviews add considerable time and ex-
pense to the conduct of clinical trials and legitimate
questions have been raised as to their ultimate utility in de-
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tecting and mitigating bias. The expert panel dealing with
this 1ssue carefully considered not only the utility of these
reviews but also the evidence that blinded independent re-
view can introduce other iases into evaluation of the study
results that may create new problems. On the basis of their
analysis, the panel concluded that a strategy ol indepen-
dently reviewing approximately 20% of the total study pop-
ulation would generally be sufficient to detect a statistically
significant hazard ratio 88% of the time in a study with a
large treatment effect [1]. A larger audit may be required for
studies with a moderate treatment effect, but for studies
with a small treatment effect. the blinded review may itself
introduce sufficient random variation as to no longer be
useful to validate the investigator assessment.
Biomarker-driven clinical trials introduce regulatory
challenges when the goal is biomarker assay and drug co-
development in that the test and the drug must meet both
regulatory standards for marketing approval and clinical
use. Within the FDA, reviewers of in vitro diagnostic tests
and drugs reside in different centers of the agency (i.e.,
Center for Devices and Radiological Health and Center for
Drug Evaluation and Research) that apply separate review
processes to satisfy their respective statutes and regula-
tions. The requirement that both the drug and the test dem-
onstrate clinical benefit and the different evidentiary
standards applied by the two FDA oversight divisiens cre-
ates many challenges. For example, although it may be suf-
ficient to demonstrate that a drug has clinical benefit in a
biomarker-defined population to obtain drug approval. reg-
ulatory approval of the biomarker test may also require
demonstration that the drug is ineffective in the biemarker-
negative patient population. Thus, investigators and spon-
sors may find it challenging to design clinical trials that are
accepiable to both divisions and provide conclusive evi-
dence of the safety and effectiveness of both the test and the
drug. Analytical validation of the test is a necessity but clin-
ical validation is increasingly required by FDA and may re-
quire large prospective trials to generate data sets that
support such claims. The expert panel tackling this issue set
out as a goal to develop a regulatory pathway that would
facilitate the accelerated development and approval of a
cancer therapy used in a population defined by a specific
biomarker test. The proposed criteria for this “targeted ap-
proval” are that the drug must be indicated for use in cancer
treatment, the assay must be analytically validated, and the
drug must demonstrate, in a population defined by the test,
a prespecified statistically significant change in a clinical
endpoint that is reasonably likely to predict clinical benefit.
Under such circumstances. it is proposed that the FDA
would approve the drug for use in the population identified
by the biomarker test and approve the test for use in identi-
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fying the patient population for treatment with the drug with
the caveat that the test has not been proven useful to identify
patients with expected lack of benefit from the drug. Post-
marketing studies would be required and would establish
the utility of the test and the drug in the biomarker-negative
population. It is tempting to speculate that such a strategy
could be pursued in the regulatory review of drugs that have
recently shown high response rates in moelecularly defined
patient pepulations such as patients with melanoma that
harbors a BRAF VO0OE mutation [2]. The panel proposed
that, in these circumstances, reimbursement by insurers for
off-label use of the drug would not occur until completion
of the postmarketing studies, This novel regulatory path-
way builds on the accelerated approval pathway for drugs in
place at the FDA for nearly 2 decades and offers an ap-
proach to more efficient and less costly drug-biomarker co-
development.

Despite the many important advances in understanding
tumor biology and using bicmarkers to identify and select
patients likely to benefit from or be resistant to ireatment,
there are too few examples of clinically useful biomarkers
that can identify drug sensitivity and predict clinical bene-
fit. Why is it so difficult to identify positive predictive bio-
markers? The challenge lies primarily in understanding the
heterogeneity of cancer and the plasticity of the cancer ge-
nome. Tumors with drug-sensitizing mutations can simul-
taneously harbor or develop drug-resistance mutations, as
in the case of the EGFR T790M mutation [3]; there may be
downstream pathway activating mutations as in the case of
KRAS [4]; activation of a parallel pathway that circum-
vents a pharmacological block is also known to occur as in
the case of mesenchymal-epithelial transition factor gene
(MET) amplification causing resistance to small-molecule
EGFR inhibitors [5]; or pathway blockade can result in
feedback upregulation of the pathway to overcome the
block [6]. Overcoming the multiple redundancies and
crosstalk of critical signaling pathways will require that tar-
geted therapies be used in combination to achieve optimal
effect. Such combinations might include drugs that have lit-
tle or no activity as a single agent but that produce substan-
tial antitumor effects when used in biologically rational
combinations. Existing regulations require that, for fixed
combination drug products, the sponsor demonstrate the
contribution of each drug in the combination to the benefi-
cial effect of the combination product. Even when individ-
ual drugs are combined in a novel regimen, the FDA has
generally recommended that factorial trials be employed to
demonstrate the effects of the drugs individually as well as
together. But in the era of targeted therapy for cancer, such
an approach might be scientifically illogical, medically un-
feasible, and ethically inappropriate. The expert panel deal-
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ing with this complex subject has provided examples and
specific criteria for the development and regulatory ap-
proval of two new molecular entities given in combination,
particularly when one or both agents have little antitumor
activity as single agents. Such an approach must be driven
by a strong biological rationale and some preclinical evi-
dence of greater than additive antitumor activity for the pro-
posed combination. The toxicity profile of each individual
agent must be carefully studied and documented and poten-
tial pharmacological interactions between the agents must
be understood. With this infermation in hand. a clinical de-
velopment plan can be developed that efficiently evaluates
the combination against a standard of care to prove its clin-
ical utility. Modification of existing regulatory guidance to
enable such approaches will be critical to enable and incen-
tivize the rapid development of new targeted drug combi-
nations that will likely be essential to make more rapid
progress against cancer.

The thoughtful and creative approaches to solving vex-
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ing problems in contemporary cancer drug development de-
scribed in this issue of The Oncologist are the result of an
inclusive, collaborative effort between clinical investiga-
tors, statisticians, regulatory scientists, laboratory research-
ers, patients, and drug and device manufacturers who were
convened around a common goal: to translate insights in
cancer biclogy into clinically useful, safer, and more effec-
tive products for patients and into policies that accelerate
their availability. The output of these expert panels illus-
trates the power of this collaboration to improve the sci-
entific, clinical, and regulatory approaches to drug de-
velopment and— hopefully—to accelerate the development
of safe and effective reatments for patients with cancer.
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IMPORTANCE OF STREAMLINING

DATA COLLECTION

The goal of the U.S. Food and Drug Administration (FDA)
guidance documents is to provide insight into the data nec-
essary Tor FDA reviewers to reliably assess the risk—benefit
ratio of an investigational agent for a particular clinical in-
dication. The current FDA registration guidance for cancer
therapy trials does not completely describe the level of de-
tail necessary for informative data capture to support claims
of safety and efficacy for supplemental indications of new
cancer treatments [1]. The guidance, as currently set out,
does not distinguish drugs with substantive safety informa-
tion and a definite benefit to patients from drugs with lim-
ited safety data that may carry safety risks that have not yet
been recognized. Data collection requirements thus become
essentially the same whether for a primary indication or a
supplemental application. This can result in collection of
excessive and sometimes unnecessary data by investiga-
tors, particularly for trials designed to explore additional in-
dications where substantial toxicity data about an agent
already exist. Further, because there is no established stan-
dard for collection of data in support of supplemental appli-
cations, sponsors interpret the requirements variably.
resulting in inconsistent quality and quantity of data. Fre-
quently, the data cellected do not result in medifications to
FDA labeling or inform medical practice, yet the data col-
lection requirements add complexity and cost to conducting

the study. Therefore, optimized standards for data collec-
tion should be developed for well-studied cancer therapies
to improve the efficiency of safety evaluations without sac-
rificing the scientific integrity and validity of study results.

Streamlining data collection will help ensure better pa-
tient safety by improving the overall quality of data submit-
ted in supplemental applications. Collecting essential data
that will help inform patient safety, such as toxicities lead-
ing to death or dose discontinuations, is more important
than collecting large amounts of data, such as cataloging all
mild adverse events, that ultimately add little information to
the existing safety profile of the drug. Collection of unused
data may actually distract from gleaning crucial informa-
tion. When faced with large amounts of safety data, it be-
comes difficult to prioritize safety events, distracting sites
from focusing on the collection of important mformation,
such as understanding what makes physicians or patients
modify or stop treatment. Thus, large amounts of data can
sometimes obfuscate knowledge of new and relevant safety
data. Furthermore, streamlining data collection will greatly
reduce the administrative burden on the clinical trial system
and will focus finite resources on collecting key data ele-
ments. Reducing burdensome and unnecessary data collec-
tion will improve physician participation in clinical trials.
Surveys to understand why patients do not participate in
clinical trials reveal that doctors often do not recommend
clinical trials to their patients. Among various other rea-
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sons, doctors cite that they are weary of the high adminis-
trative workload and liability associated with conducting
clinical trials. In an effort to understand the burden of ex-
cessive data cellection on trial administrators, a working
group, resulting as an outgrowth of the 2008 Conference on
Clinical Cancer Research and formed under the acgis of the
American Society of Clinical Oncology (ASCO), solicited
input from several cooperative group and industry sites. Of
110 responses received to the poll, =83% expressed the
view that data optimization (as recommended below)
would moderately or significantly impact site resources, al-
lowing collection of higher quality targeted data and greater
participation in the clinical trials process [2].

POTENTIAL TRADEOFFS OF DATA OPTIMIZATION

In order to further explore the tradeoffs between complete
and optimal data collection, the Data Optimization Work-
ing Group assessed the extent of safety data collection nec-
essary and sufficient to inform clinical and regulatory
decisions in a supplemental application with the basic as-
sumptions that:

* Streamlined toxicity data collection will not be used for
initial indications (or the first supplemental application
following accelerated appraval).

« Streamlined toxicity data collection will be used only if
the prior approval process included a safety database that
was acceptable for a full regulatory approval.

¢ The statistical analysis plan will be structured to mini-
mize the risk of missing important safety signals.

* Data on serious adverse events (SAEs), deaths, and dose
modifications and/or discontinuations (with reasons} will
be collected for all patients on all study arms.

+ Dataontargeted adverse events (AEs) would be collected
based on the known safety profile and pharmacology of
the drug and the study patient population.

Streamlining data collection will ensure that the data
collected will be used and that unnecessary data will not be
collected. Data collection requirements will vary as neces-
sary depending on whether a sufficiently large safety and
drug interaction profile already exists. the similarity of the
study population to the population for approved use, the
similarity ef the supplemental regimen to the regimen al-
ready approved and, finally, whether the supplemental ap-
plication follows initial full or accelerated approval. By
collecting data on SAESs, deaths, dose modifications and/or
discontinuations, and targeted AEs of interest in all patients
on all study arms, sponsors are reasonably as likely to detect
important safety signals as with the current data collection
process.
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STUDY ORGANIZATION AND PARTICIPANTS

At the Conference on Clinical Cancer Research held in Sep-
tember 2008, a panel on Data Submission Standards and
Evidence Requirements proposed a framework for data col-
lection necessary to support claims of safety and efficacy
for supplemental new drug applications (NDAs) and bio-
logic license applications (BLAs) [3]. In order to furtherex-
plore elements of that framework, ASCO formed the Data
Optimization Working Group. The Working Group pro-
vided a forum for all interested stakeholders (the FDA, the
National Cancer Institute [NCI], academia, industry, and
advocacy) to retrospectively review data sets from com-
pleted phase Il trials, many that were used for FDA sup-
plemental approvals, and discuss potential revisions to data
collection standards.

Four companies and one cooperative group collaborated
on this project. A statstical analysis plan was developed,
reviewed by the FDA, and used by all participating spon-
sors. The project involved a reanalysis of eight trials, in
both the metastatic and adjuvant settings, studying cyto-
toxic chemotherapy, targeted biological therapy, and hor-
monal therapy, as shown in Tables 1 and 2 [4].

STUDY FINDINGS AND RECOMMENDATIONS

The purpose of this siudy was to determine whether impor-
tant safety information would be lost by only gathering tox-
icity data on a subsample of patients enrolled in a
supplemental NDA trial with a drug for which a substantial
toxicity profile already exists. In candidate trials where sub-
sampling 1s appropriate, it is assumed that SAE informa-
tion, including all deaths, dose discontinuations, and dose
modifications along with the associated reasons, would
continue to be collected on all patients. The reanalysis dem-
onstrated that data subsampling did not appear to omit im-
portant information about the safety profile, that is, similar
conclusions regarding the safety profile would have been
reached if a subsampling approach had been used.

The study identified statistical methods for determining
appropriate subsampling sizes that can be scaled to fit dif-
ferent cutoff rates. The subsampling size range recommen-
dations using this statistical methodology are as follows.

For determining subsampling size (assuming a 2% ex-
cess and a two-arm trial):

* Inthe metastatic setting, approximately 400500 patients
should be subsampled (full study size, 800-1,200 pa-
tients).

+ Inthe adjuvant setting. a total size of approximately 400 -
900 patients should be subsampled (full study size, 800
6,000 patients).
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Table 1. Candidate trials evaluated in the study in the metastatic setting

NSCLC

Genentech, AVAIL First-line nonsquamous

NSCLC
GSK., EGF 30001 Metastatic breast

Eli Lilly and Co., IMDB First-line NSCLC

Company, candidate study  Patient population Treatment Trial size  Primary endpoint
Genentech, AVF2107g First-line mCRC Arm 1, bolus TFL plus placebo; 813 0s

arm 2, bolus IFL plus thuMAb
VEGF; arm 3, 5-FU and LV

plus thuMAb VEGF
Genentech, ECOG 4599 First-line nonsquamous — Arm [, paclitaxcl and 878 Os

carboplatin; arm 2, paclitaxel,

carboplatin, and bevacizumah

Arm 1, cisplatin and 656 PFS
gemcitabine; arm 2, cisplatin,

gemcitabine, and bevacizumab

Arm 1, paclitaxel and placebo: 580 TTP
arm 2, paclitaxel and lapatinib

Arm 1, cisplatin plus
pemetrexed; arm 2, cisplatin
plus gemcitabine

1.669 0s

Abbreviations: 5-FU, 5-fluorouracil; AVAIL, Avastin in Lung; bolus-1FL, irinotecan. 5-FU, and LV; ECOG, Eastern
Cooperative Oncology Group: IMDB, H3E-MC-IMDB: LY. lcucovoring mCRC, metastatic coloreetal cancer; NSCLC,
non-small cell lung cancer; OS, overall survival; PES, progression-free survival: thuMAb VEGFE, recombinant human
monoclonal antibody vaseular endothelial growth factor; TTP, time to tumor progression,

Table 2. Candidate trials evaluated in the study in the adjuvant sctting

Company, candidate

study Patient population

Primary

Treatment Trial size endpoint

Novartis, BIG 1-98
CALGB, 89803

PMP women with HR ™ EBC
of the colon

Genentech, HERA HER-27 adjuvant breast cancer

Patients with resected adenocarcinoma

Arm 1, letrozole; arm 2, tamoxifen 8,028 DFS

Arm 1. LV and 5-FU (300)); arm 2, 1,264 0s
irinotecan, LV (20 mg/m?), and

5-FU

Arm 1, observation: arm 2, 3,386 DFS
rrastuzumab

Abbreviations: 5-FU, 5-fluorouracil: BIG, Breast International Group: CALGB, Cancer and Leukemia Group B: DFS,
discase-free survival; EBC, carly breast cancer; HER, human epidermal growth factor receptor; HERA, Hereeptin®
Adjuvant; HR, hormone receptor: LV, leucovorin; OS, overall survival; PMP, postmenopausal.

« Subsampling may not be appropriate or advantageous for
trials with <600 patients.

The study also examined various subsampling methods,
such as sampling patients at random, sampling study cen-
ters at random, sampling patients at the largest centers, sam-
pling the first patients enrolled, sampling the last patients
enrolled, and sampling the first and last patients enrolled
(the last patients enrolled and the Tirst and last patients en-
rolled were analyzed only for comparative purposes, not as
a practical methodology). Sampling by centers ai random
was determined to be the most logistically feasible and ac-
curate methodology for subsampling. To ensure full repre-
sentation, a stratified population of patients from small.
medium, and large centers should be chosen.

A lack of consensus regarding data collection, specifi-
cally toxicity data, has led to frequent discordance between

practices in NCI cooperative groups and industry-spon-
sored clinical trials. The goal of this project is to recom-
mend and justify sufficient data collection to generate
safety data for drug labeling and clinical use and to reduce
collection of unnecessary data elements in supplemental
NDAs and BLAs. The effort and resources saved can be
better channeled to focus on collecting more meaningful
and accurate information that informs climical and regula-
tory decisions and leads to greater participation in the clin-
ical trial process.

FDA RESPONSE

In a guidance published in 2001 (Cancer Drug and Biologic
Products—Clinical Data in Marketing Applications), the
FDA provided recommendations for sponsors on data col-
lection for cancer clinical trials submitted to the agency to
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support marketing claims in NDAs, BLLAs, and supplemen-
tal applications for new drug and biologic indications. The
regulations (21 CFR 314.50) require that supporting data be
submitted with study reports from well-controlled trials,
but they do not describe the amount and type of data that
should be collected.

Commercial sponsors may collect large amounts of

information to ensure that they have all the data that reg-
ulatory agencies might request. Noncommercial organi-
zations, tor example, .S, cooperative groups, frequently
collect less information than commercial entities, although
their trials may provide adequate data for important risk
benefit assessments supporting regulatory approvals, The
FDA recognizes that extensive data collection can be ex-
pensive and time-consuming and that collection of unnec-
essary data is not an optimal use of clinical trial resources.

In the 2001 guidance, the FDA acknowledged that it is
not possible to provide precise data collection requirements
that could be applied to all trials because of the complexity
and variability of clinical trial design. The FDA strongly
encouraged sponsors (o develop specific proposals for data
collection and discuss their proposals with the agency prior
to initiating clinical trials. The FDA maintained that agree-
ment between the agency and the sponsor of the drug or hi-
ologic on prespecified data collection plans would “avoid
the collection of unnecessary infermation, allowing re-
sources to be directed toward studying important end-
points.”

Asdiscussed i the 2001 guidance, the following factors
should be considered when assessing what data elements
are necessary to collect:

* The type of regulatory submission (e.g., new marketing
application versus efficacy supplement).

* The similarity of the proposed new use of the drug to al-
ready approved uses of drugs.

* The population being studied (e.g., patients in the surgi-
cal adjuvant setting, patients receiving Oirst-line treat-
ments, or patients with refractory disease).
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* The amount of available supplemental information from
other sources on the safety of the drug, such as data from
trials in a similar population.

The goal of the Data Submission Standards and Evi-
dence Requirements project (Panel 1) was to identify the
scope of data collection sufficient to generate safety data for
drug labeling and clinical use and to reduce collection of
unnecessary data elements in supplemental NDAs and
BLAs. A study was conducted to determine whether impor-
tant safety information would be omitted by collecting data
on a subsample of patients enrolled in trials to support sup-
plemental BLAs or NDAs for approved drugs with exten-
sive safety information already available. Data sampling
did not appear to omit safety information that would be
needed for labeling or the benefit-risk evaluation.

Although this study focused on supplemental NDAs and
BLAs for cancer drugs, the FDA believes that these find-
ings could apply to safety data collection tor supplemental
NDAs and BLAs for all therapeutic drug classes. Safety
darta collection from all subjects would still be needed for
initial marketing claims for NDAs and BLAs. However,
based on the factors outlined in the guidance (i.e., type of
submission, similarity of proposed use to approved use,
population being studied, available additional information
tor other sources), it should be possible to more narrowly
focus the scope of data collected without a detrimental im-
pact on the regulatory evaluation of supplemental market-
ing applications of drugs or biologics.

The FDA is committed to developing a guidance appli-
cable to all therapeutic classes. That guidance will further
clarify and illustrate the principles outlined in the 2001
guidance for cancer drugs and biologics, as well as incor-
porate the findings from the Data Submission Standards
and Evidence Requirements project.
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INTRODUCTION AND BACKGROUND

Progression-free survival (PES) is an endpoint of increasing
use in phase TIT chinical trials, The primary appeal of the
PFS endpoint s that, in contrast to the endpoint of overall
survival (OS), it is measured prior (o the use of alternative
or subsequent anticancer therapies, thereby providing an
estimation of the agent’s biologic activity not confounded
by other therapies. In addition, because progression is an
event that occurs, in most cases, months or years before
death resulting from cancer, clinical trials can be conducted
more quickly with fewer patients than a trial designed using
an OS endpoint. Although some have argued that PES mea-
sures direct clinical benefit in some clinical settings, the
benefits from delaying progression may be difficult to
quantify, For the purposes of this panel, we accept that PES
can be a useful endpoint in some contexts, which will de-
pend on the purpose of the trial, the magnitude of the PES
improvement expected, and the adverse event profile of the
agent(s) under study.

When PFES is considered an appropriate endpoint for a
trial, care must be taken to ensure that the PES endpoint is
reliably and reproducibly measured. Specifically, there are
unigue sources of bias related to PES that must be consid-
ered. These include: evaluation-time bias, attrition bias, and

reader-evaluation bias. Evaluation-time bias occurs when
there are intentional or unintentional differences in the eval-
ualion times by treatment arm [1, 2], Specitically, when
progression is evaluated more frequently in one arm, bias
may result. For example, time of progression cannot be de-
termined when attrition bias occurs as a result of lost-to-
follow-up. This is unlike OS, for which a determination is
wsually possible. Reader-evaluation bias in unblinded trials,
which is the focus of this panel, is of concern because of the
potential for subjective elements to influence the disease
progression evaluation.

In spite of objective criteria for determining progression
[3]. its evaluation is complicated by many factors. These
complications include variation in tumor measurement,
variation in the choice of target lesions to follow across
time, failure to detect a new lesion, as well as differing in-
terpretations about changes in nontarget and nonmeasur-
able lesions. These measurement issues can result in
different determinations of a patient’s status between eval-
pators at a given evaluation time. Because of this, a certain
number of discrepancies 15 to be expected in any given trial
(even in the absence of bias). However, the impact of these
discrepancies on the evaluation of the treatment effect is an
area of ongoing research.
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When evaluations are made with knowledge of treat-
ment assignment, there is a concern that assessments may
be influenced by an evaluator’s beliefs about a therapy.
This knowledge creates the potential for intentional or un-
intentional actions to bias the estimate of the treatment ef-
fect, which is the main motivation for blinded independent
central review (BICR) of Tocally evaluated (LE) progres-
sion times. BICR has been recommended in regulatory
guidance documents for unblinded phase HI clinical trials
[3]. BICR is usually conducted by contract research orga-
nizations and is a large expense added to the already high
cost of oncologic drug development. Although the motiva-
tion for BICR arises from variability in PES assessments,
the presence of reader-evaluation bias in the estimates of
treatment effect based on LE progression times has not
been, to date, documented in actual clinical trials. A paper
by Dodd et al. [4] showed that, in a limited sample of clin-
ical trials, there was generally consistent estimation of
treatment effect between LE and BICR PFES, leading some
ta question the motivation for full BICR,

Additionally, Dodd et al. [4] describe a type of informa-
tive censoring that may bias the estimate of treatment effect
based on BICR [4]. When an imvestigator has made an as-
sessment of progression at a time point. the patient is typi-
cally withdrawn from the study and no further protocol
scans are conducted. This means that if, upon review, the
BICR does not determine progression for this patient at
this time point, the patient’s data are censored at this time
point for statistical analysis based on the BICR data. Be-
cause this patient is more likely to have a BICR progres-
sion sooner than the remaining at-risk cohort, this
censoring is informative. In other words. the standard
statistical assumption that censoring is unrelated to prog-
nosis is violated, and may bias estimates of treatment
effect. Imbalance of this type of censoring between treat-
ment groups is of particular concern.

These potential complications with both BICR and LE
estimates of treatment effect have resulted in a dilemma for
regulatory agencies in deciding which of the two estimates
should be referenced in product labeling. In this document,
we summarize two separate efforts addressing concerns re-
lated to BICR. The first was undertaken by the Pharmaceu-
tical Research and Manufacturing Association (PhRMA)
PFS Working Group. The second was undertaken by the
National Cancer Institute {NC1), in collaboration with East-
ern Cooperative Oncology Group and Genentech statisti-
cians. Before describing these results, we review the
outcomes from the 2008 Brookings session on PEFS out-
COMmes.
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2008 BROOKINGS SESSION ON PFS OUTCOMES
Atthe Brookings Institute conference on cancer research
in 2008, the primary conclusions included: (a) confirma-
tion that, in truly double-blind clinical trials, BICR is not
needed, which is consistent with U.S. Food and Drug Ad-
ministration (FDA) guidance [5], and (b) a consensus
that the method for auditing LE by obtaining BICR in a
subsel of patients needs to be developed. 1t was hoped
that such an auditing method would replace the full in-
dependent review in confirmatory phase I1I trials. Re-
searchers within the NCT and within the PARMA PFS
Working Group were requesied to develep a sample-
based audit of the investigator's assessment of progres-
sion that would be able to provide assurance of a lack
bias in estimating treatment effects or to identify such a
bias when present.

SUMMARY OF PHRMA PFS WORKING GROUP
DaTta COLLECTION AND ANALYSIS

As background to the audit methods that were presented,
the PhARMA Working Group felt that the most important
metric through which to understand the underlying agree-
ment of investigator and BICR estimates of treatment in the
case of PES is the hazard ratio (HR) comparing the control
with the experimental arm of a clinical wrial. The primary
goal of the audit was to understand how discordance (dis-
agreement at the patient level between the investigator and
BICR) affects how well the PFS HRs based on the BICR
and local investigator agree,

The Independent Review subteam of the PhRMA
Working Group undertook a data collection project to un-
derstand the operating principles of BICR in randomized
oncology clinical trials. The team summarized HRs from 23
oncology clinical trials that used BICR 1o assess PFS, viaa
literature review. In addition, this team performed a data
collection exercise to further evaluate the relationship be-
tween discordance and the agreement of BICR and investi-
gator HRs. They investigated discordance by treatment
group to determine how differential discordance results in
potential bias of the BICR HR. The resulis from the litera-
ture review and data collection exercise were confirmed
through simulation.

Preliminary results suggest that there is strong agree-
ment between the investigator and BICR estimates of treat-
ment effect. Further, there is evidence to suggest that the
overall level of discordance is not related to the reliability of
either investigator or BICR estimates of treatment effect.
However, a difference between arms in discordance does
appear to correlate with more divergent estimates of treat-
ment effect between the BICR and investigator.

Summaries from the literature review and detailed data
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collection will be presented. It is important to understand
the strong agreement demonstrated in the analysis of 23
clinical trials as a background to understanding the need
and threshold for detecting bias in an independent review
audit.

PHRMA PFS WoORKING GROUP

AUDIT METHODOLOGY

The PhRMA Tndependent Review team took the approach
of developing and using measures of discordance as the
foundation of their audit methodology. It is acknowledged
that the ultimate measure of interest 1s the HR; however, it
15 less sensitive as a tool for detecting bias and therefore was
not explored as part of the audit methodology. Bias in treat-
ment effectin this setting could be caused by two behaviors,
The first behavior that could cause bias 1s when an investi-
gator either knew or suspected that & patient was in the con-
trol group, felt the patient was not doing well, and declared
progressive disease based on clinical symptoms with no
substantiating radiologic evidence, Conversely, an investi-
gator who knew or suspected a patient was in the experi-
mental arm and felt that the patient was doing well despite
meeting technical protocol criteria for progression could
make the decision to keep the patient on treatment. Simu-
lations have demonstrated that both these actions would re-
sult in inflated estimates of treatment effect and would
increase the chances of a false-positive finding for the
study. In addition, the magnitude of the difference between
arms in certain discordance rates is markedly greater in the
presence of bias. It is critical therefore that the audit mech-
anism proposed be sensitive to detection of either of these
two possible biases.

The independent review team developed and evaluated
multiple audit-based measures of discordance. The team
generated, through simulation, multiple scenarios to repre-
sent the breadth of possible examples from oncology clini-
cal trials.

The criteria for choosing the measure of discordance to
be used in the audit were based on a high probability of de-
tecting bias in a simulated scenario and to likewise have
properties that resulted in a low probability of falsely de-
claring bias. The candidate discordance measure had to
have stable performance regardless of the event rate in the
trial, the differential event rate between arms, and the sam-
ple size of the trial. The discordance measures of interest
and their performance will be discussed.

Some recommendations for consideration include hav-
ing a central repository for all scans. This repository can
then be a source for a random sample of subjects on which
to perform BICR. The sample size of central review would
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depend on the sensitivity and specificity of ditferential dis-
cordance measures,

NCI AupiT METHODOLOGY

Although BICR is potentially afflicted by informative cen-
soring, agreement between the LE and BICR HRs provides
reassurance that any positive treatment effect obtained by
evaluations at local sites is not a result of reader-evaluation
bias. Different distributions of discrepancies in PES times
between LE and BICR by treatment arm is an indication of
reader-evaluation hias. However, because of censoring (ad-
ministrative and otherwise), such an analysis is compli-
cated.

Because the HR is ultimately the measure of interest in
determining whether a treatment is efficacious, the efforts
of this team focused on using BICR to estimate a HR that
would have been obtained with a BICR, but in an efficient
way not requiring a full-sample BICR. The audit strategy
can be summarized as follows:

I. When the LE HR indicates a clinically meaningful
and statistically significant effect, BICR will be conducted
on a subset.

2. The HR from the BICR audit will be esamated, and,
using a statistically efficient estimator, confidence intervals
will be estimated.

3. An hypothesis test of whether the BICR HR is statis-
tically significant will be undertaken, as well as an evalua-
tion of whether it is of clinically meaningful size.

This general strategy was applied to data from a study in
breast cancer, which conducted a full BICR to confirm a
large and significant improvement in PES. Results from
that application indicate that a strategy of conducting an au-
ditin 20% of the total study population would conclude that
the BICR HR is statistically significant 88% of the time.
This supports the view that large treatment effects will
likely require small BICR audits. Additional simulations
indicated that, for moderate effect sizes that are statistically
significant, larger audits are needed. Further. when treat-
ment effects are small but statistically significant, the addi-
tional variability introduced by BICR may make assurance
of a treatment effect through the use of a (complete) BICR
impossible.

CONCLUSION

PFS as an endpoint in oncology is increasingly being em-
ployed. Measures to validate and efficiently determine bi-
ases inherent in studies employing PES will greatly enhance
the rapid development of new therapies.

Oftcolo gist
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FDA RESPONSE

PFS. defined as the time from randomization until objective
tumor progression or death, is increasingly being used in
the approval of oncology drugs and biologics. Compared
with the use of OS as a primary endpoint, the use of PFS as
a trial endpoint usuvally allows for the study of smaller pa-
tient populations and shorter follow-up. PES is assessed
prior to the introduction of subsequent therapies; hence, dif-
ferences observed between treatmentarms of a randomized
trial will not be confounded if crossover occurs at the time
of disease progression and the start of new therapies. Dis-
case progression is usually the basis for a change in therapy.

Toxicities of most oncology drugs preclude the effec-
tive use of blinding. Disease progression is frequently
assessed by an investigator’s review of radiological exam-
inations and bias can be introduced if effective blinding is
not present. To evaluate if any bias has occurred, blinded,
independent review commitiees (BIRCs) have been used to
determine the potential presence of bias. rather than to sim-
ply note random discrepancies in disease progression daies
between the investigator and the BIRC. Random measure-
ment errors tend to obscure the demonstration of superior-
ity, making “false-positive” conclusions in a clinical trial
evaluation less likely.

In the PARMA PFS Working Group presentation, an au-
dit methodology to examine directional evaluation bias was
discussed. Directional evaluation bias is of concern when
an investigator systematically records progression early or
late for one treatment arm of a randomized trial. For exam-
ple, false-positive conclusions regarding the efficacy of a
treatment resulting from bias would be observed if the in-
vestigator consistently called disease progression early for
the control arm and/or late in the experimental treatment
arm. In either case, this would potentally lead to a falsely
optimistic evaluation of the experimental treatment.

Large differential discordance rates between treatment
arms (L.e., differences between the investigator's and the
BIRCs evaluation of disease progression) raise the suspi-
cion of systematic evaluation bias. The presence of this bias
is of concern in clinical trials relying on investigator-deter-
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mined PFS evaluation in situations in which the success
of blinding of the trial is uncertain, as well as in unblinded
trials.

In blinded trials, FDA has not recommended the use ol a
BIRC, since evaluation bias is unlikely to be introduced. In
trials where blinding cannot be used or when there is uncer-
tainty of the blinding, the use of a BIRC has been recom-
mended. These blinded reviews usually result in the re-
examination of all the disease progression events of all
patients.

Strategies examining disease progression events in a
limited sample of patients at selected sites, in contrast to all
patients at all sites, were looked at by the PhRMA PFS
Working Group. The intent of this limited evaluation was to
examine differential discordance in reading PFS events be-
tween treatments. The absence of any differential discor-
dance would suggest that there 18 no systematic evaluation
bias; that is, the local investigator evaluation provides a re-
liable estimate of treatment effect. However, if there is a
differential discordance, the potential for evaluation bias
would need to be considered and further evaluated by com-
paring a larger sample of the BIRC- and investigator-deter-
mined PFS evaluations.

The present strategies for limited evaluation of disease
progression events have been examined in simulations and
retrospective analyses of completed trials. Pilot studies are
being planned to evaluate the prospective implementation
of limited evaluations of PFS events by the BIRC to exam-
ne differential discordance, These pilot studies will further
examine and refine how to select subjects and sites for re-
view, the number of subjects and sites needed for a BIRC
review. and the procedures to implement these limited eval-
uations prior to making recommendations for their use for
regulatory purposes.
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INTRODUCTION AND BACKGROUND
Recent research advancements have identified molecular
mechanisms underlying cancerous transformation and
growth, leading to a new generation of therapies. Key sig-
naling intermediates and genetic mutations associated with
oncogenic cell-cycle regulation have been identified as spe-
cific targets for the development of new therapies that
would be less toxic and more effective than currently avail-
able interventions. Progress has also been made in the un-
derstanding of how extracellular factors, such as hormones
and growth factors, can influence the progression of tumor
growth. For example, targeted agents against human epi-
dermal growth factor receptor 2 (trastuzumab) and Abl
(imatinib) have altered the natural history of the diseases in
populations for which they were initially developed. How-
ever, in cases of other cellular targets, such as epidermal
growth factor receptor (EGFR) in colorectal cancer and
mammalian target of rapamycin (mTOR) in renal cell can-
cer, clinical results have been more modest.

The challenge facing the development of safer and more
effective therapies can lie both with the specificity of new

targeted agents and with the complexity of disease hiology,
which usually involves multiple redundancies and pathway
crosstalk. By selectively and specifically inhibiting one as-
pect of tumor cell growth or survival. the therapeutic effect
may be lessened by concomitant upregulation of another as-
pect of the same pathway or by the development of acquired
resistance through activation of a compensatory pathway.
For example, clinical data suggest that Met pathway activa-
tion can compensate in lung tumors when EGFR signaling
is inhibited [ 1], whereas inhibition of mTOR with rapamy-
cin analogs results in an increase in Akt signaling [2] that
may reduce the overall therapeutic effect. Given the limited
number of approved targeted agents, most rational combi-
nations will require dosing of two or more (as yet) unap-
proved new molecular entities (NMEs). The strong
scientific rationale for such combinations warrants a re-
examination of our current developmental model and sug-
gests that a new developmental model may, in select
circumstances, facilitate evaluation of two investigational
agents in combination.

The existing combination rule (2 1CFR300.50) provides
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one mechanism for approval of the combination of two in-
vestigational agents, typically by the demonstration, in a
phase I trial, of the contribution of each agent to the
claimed effects of the combination, compared with stan-
dard-of-care (SOC) therapy. However, there may be cir-
cumstances in which there is sufficient evidence to consider
alternatives to the standard phase 111 factorial trial design or
to consider alternative criteria for the regulatory burden of
proof necessary for approval of the combination of two in-
vestigational targeted therapies. The objective of this panel
is to explore specific examples and criteria in which an al-
ternative regulatory process to the existing combination
rule would be appropriate and feasible and thus could be
adopted by developers.

BENEFIT TO PATIENTS

Any new model for the development of investigational
agents musi have as its ultimate goal an improvement in the
therapeutic benetit to patients, beth in terms of the efficacy
and safety profile of the product and in terms of the effi-
ciency of the drug development process itself. The putative
benefits to patients include the potental for combination
therapies to synergistically target tumors and therefore be
more effective than a single agent alone. One of the theo-
retical benefits of combination targeted therapies is that, by
the inherent nature of their speciticity. toxicities may be
minimized relative o broader spectrum agents. Employing
two targeted agents versus a single multitargeted agent may
allow for a dose reduction of either/both agent(s), thereby
reducing toxicity while potentially maintaining or improv-
ing efficacy. There is also the possibility of achieving better
safety profiles while using two agents with specific known
targets rather than empleying a single agent with multiple
known and unknown targets. Thus, ane criterion for the de-
velopment of combination targeted therapies is that the tox-
icities of each individual agent are either nonoverlapping or
merely additive in combination rather than synergistic,
making it easier to monitor and manage in the clinic.

An estimated 20% of adult cancer patients are medically
eligible for a cancer clinical trial, yet accrual rates remain at
about 3%. These rates are even lower for ethnic and racial
minorities as well as for young adult cancer patients, who
have higher cancer mortality rates than the general papula-
tion. The 2NME strategy has the potential to improve both
the number and the quality of cancer clinical trials, enhanc-
ing the access of new targeted therapeutics to cancer pa-
tients. In addition to matching likely responders to these
treatments, the potential 2NME approach would benefit pa-
tients where evidence suggests a therapeutic benefit for a
highly refractory patient population or where no approved
therapy exists but there exists a biological rationale for ef-
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ficacy. The high unmet medical needs of these patients
could support an alternative developmental model of two
agents.

Finally, it should be acknowledged that the goal of all
participants in the drug development process, including the
research community, pharmaceutical industry, and regula-
tory agencies, is to expedite the availability of safe and ef-
fective therapies to the intended patient populations. The
developmental models discussed below are an attempt to
achieve this geal, without compromising existing regula-
tory standards that protect the safety of patients,

EXAMPLES AND DECISION-MAKING CRITERIA OF
2ZNME DEVELOPMENT PLAN

In order to explore specific examples and decision-making
criteria of conditions when approval of the combination of
two NMEs would be appropriate and feasible, we have
made certain general assumptions about the 2NMEs, which
are listed below:

* Strong biological rationale for the 2NME combination,
for example, selective inhibition of two targets in the
same pathway or inhibition of a primary and compensa-
tory pathway.

* Biological indicators for likely responders in a patient
population (i.e., paired markers to indicate that the path-
way is actually altered in a patient population).

* Evidence of synergy of the 2NME combination in in vitro
cell lines and greater activity of the 2NME combination
compared with the activity of either agent alone in in vivo
nonclinical models.

* Nonclinical characterization of the toxicity profile of
each individual agent according to current International
Conference on Harmonization guidelines suggesting
nonsynergistic toxicity.

* Thorough characterization of potential drug—drug inter-
actions of the 2NMULE combination to minimize the poten-
tial for additive or synergistic toxicities.

POTENTIAL SCENARIOS FOR THE DEVELOPMENT
OF 2NMESs

Synthetic Lethality

Synthetic lethality refers to situations in which each NME is
individually inactive or minimally active except in geneti-
cally defined models (e.g., a specific background muta-
tion). The specific genetic background where each
individual NME is active may not be broadly representative
of the disease population. However, when the 2NMEs are
used in combination, they exhibit highly potent activity,
and further, this activity is detected in multiple representa-
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tive model systems (various cell lines and animal models).
In this example, the minimal activity ol each agent alone
precludes a regulatory process for single-agent approval
and supports evaluation of an alternative developmental
model for the 2NME combination. [n these cases, we pro-
pose limiting data collection about each individual agent to
phase I studies.

The rationale is that the individual NMEs are not being
proposed as single agents, with their use being limited to the
proposed combination therapy only. Also, it is perhaps
more informative 1o learn of the risks and benefits associ-
ated with the combination rather than each individual agent
because the combination has different molecular targets
than each agent individually.

Propesed development plan:

1. Thorough characterization of the safety profile and max-
imum-tolerated dose of each individual agent in phase 1
studies. The decision to proceed with a phase Ib trial
would be based on whether the observed exposure—
toxicity relationship of each drug as a single agent is ad-
equate to consider combination therapy feasible,

2. Evaluation of the safety profile of the 2NME combina-
tion and appropriate dose selection criteria for each
agent in the combination (phase Ib). An expansion co-
hort may be used to demonstrate evidence of activity for
the combination, such as tumor shrinkage.

3. Demonstration of proof of concept for the 2NME com-
bination in phase II trial compared with each agent alone
and with the SOC. Surrogale elficacy endpoints (i.c., re-
sponse rate) may be used i appropriate for decision
making in the face of compelling antitumor activity.

4. Standard phase IT1 design comparing the 2NME combi-
nation with the SOC.

Coenhancement

Coenhancement refers to scenarios in which each NME is
modestly active as an individual agent in model systems,
but the combination is highly active in the exact same
model systems. Therefore, a multiple-arm phase I trial may
be sufficient to demonstrate the advantage of the combina-
tion. and allow for a two-arm phase 111 trial comparing the
combination with the SOC,

Proposed development plan:

1. In this scenario. the proposed phase I/Ib development
plan would be identical to that described above, with the
objective of providing adequate characterization of the
safety profile of each individual agent and the 2NME
combination as well as the appropriate dose selection for
each agent in the 2ZNME combination.

2. Demonstration of proof of concept with a four-arm com-
parison of the ZNME combination with each agent alone
and with the SOC during phase Il of development. An
adaptive trial design might be employed mitially testing
the 2NME combination versus the SOC, with addition of
the single-agent arms once evidence of activity for the
2NME combination was obtained.

3. Proof of concept for the combination, and the contribu-
tion of each agent to the combination, would be deter-
mined without exposing the large numbers of patients
typically required for phase TIT trials to therapeutic
agents with minimal activity.

Unienhancement

This case of enhancement refers to scenarios in which
one of the NMEs is inactive or minimally active in model
systems, the other NME is modestly active in the same
model systems, but the combination is highly potent in
the model systems. An example of this situation is when
the minimally active NME’s role is to prevent resistance.
In this situation. it is likely that the more active NME will
require greater scrutiny and should be studied as a single
agent in phase Il trials. In contrast, the minimally active
agent may not require study as a single agent beyond ini-
tial phase I studies. Therefore, the proposed modifica-
tions to the development plan would be similar to those
ol “coenhancement.”

CONCLUSION

There is a clear need to modify the current regulatory ap-
proval process such that it 1s more in alignment with the re-
ality of new therapies in development, including the use of
multiple therapies that target different molecular pathways.
In addition to the specific scenarios sketched above, when-
ever feasible, combining of clinical trials {i.e., phase Ib-11
or phase TI-ITT) should also be considered to enhance clin-
ical development timelines.

There are other facets of this issue that require further
discussion, such as determining the optimal doses of the
agents in the combination, labeling and packaging to ensure
safe and effective usage. etc. Nevertheless, the issue of
combinatorial therapies holds great promise for the future
of cancer treatment. Enhanced understanding of complex
signaling pathways that are misregulated in human cancer
both provides an opportunity and presents various chal-
lenges to advance cancer therapeutics. To take full advan-
tage of this opportunity, drug development must evolve
past the current norm of targeted agents, either as individual
agents effective in small patient groups or by empirically
adding to the current SOC, to develop targeted agents to be
used in rational combinations.
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FDA RESPONSE

The conventional approach to cancer drug development has
concentrated on the evaluation of single-agent therapies to
determine efficacy and safety. Subsequently, the drug is
evaluated in advanced stages of a malignancy or in combi-
nation regimens adding the new drug to approved drugs.
Emerging knowledge on the molecular mechanisms of ma-
lignancies, however, may require greater use of multiple
drug combinations, Each component of a drug combination
could target different parts of complex molecular pathways
involved in tumor development, Interest in combining two
unapproved drugs with a strong biological rationale may
expedite the development of new treatment regimens for se-
rious and life-threatening diseases.

The “combination rule™ (21 CRF 300.5) refers to fixed
drug combinations (i.e.. drugs that are physically com-
bined) and states that the contribution of each agent to the
combination must be demonstrated, To demonstrate the
contributions of specific drugs in these fixed combinations,
randomized, factorial clinical trials are usually performed
(e.g.. drug A versus drug B versus the combination of drug
A and drug B).

Individual drugs are commonly combined in oncol-
ogy treatment regimens (e.g., doxorubicin, bleomyein,
vinblastine, and dacarbazine; mechlorethamine. vincris-
tine, procarbazine, and prednisone; cyclophosphamide.
doxorubicin, vineristine, and prednisone). Although facto-
rial trial designs aimed at evaluating the individual contri-
butions of separate drugs used in combination have been
recommended, these drug regimens are not the subject of
the combination rule.
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Issues related to the codevelopment of two investiga-
tional drugs for cancer include:

I. The amount of toxicologic data for each individual drug
and the drugs in combination needed prior to the initia-
tion of clinical studies.

2. The mechanistic rationale or animal model data needed
to jusiify use of the investigational drugs in combination
at various stages of development.

3. The rationale needed for omission of a factorial design
in demonstration of effectiveness,

Although a factorial trial design is frequently used to
evaluate fixed combinations, other data, including compel-
ling mechanistic data (e.g.. animal or in vitro data) may pro-
vide sufficient rationale for regulatory approval of fixed
combinations or of two investigational drugs used together.
The acceptance of mechanistic data would be in the setting
of a highly significant treatment benefit and a favorable
benefit-to-risk assessment.

The use of multiple unapproved drugs in combination
will also be investigated in therapeutic areas other than on-
cology. The LS. Food and Drug Administration recognizes
that a clear regulatory pathway is required and that further
public discussion and formal guidance in this area are re-
quired.
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