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Guidance for Industm’y1
Clinical Trial Endpoints
for the Approval of Cancer

- Drugs and Biologics

bind FDA or the pubhc You can use an alternative approach if the approach satisfies the requirements of

the applicable statutes and regulations. If you want to discuss an alternative approach, contact the FDA
staff responsible for implementing this guidance. If you cannot identify the appropriate FDA staff, call
the appropriate number listed on the title page of this guidance.

L INTRODUCTION

This guidance provides recommendations to sponsors on endpoints for cancer clinical trials
submitted to the FDA to support effectiveness claims in new drug ap thcatlons (NDAs),
biologics license applications (BLAs), or supplemental applications.

The FDA is developing guidance on oncology endpoints through a process that includes public
workshops of oncolo gy experts and discussions before the FDA’s Oncologic Drugs Advisory
Committee (ODAC).” This guidance is the first in a planned series of cancer endpoint
guidances. It provides background information and discusses general regulatory principles.
Each subsequent guidance document will focus on endpoints for specific cancer types (e.g., lung
cancer, colon cancer) to support drug approval or labeling claims. The endpoints discussed in
this guidance document are for drugs to treat patients with an existing cancer. This guidance
does not address endpoints for drugs to prevent or decrease the incidence of cancer.

FDA’s guidance documents, including this guidance, do not establish legally enforceable
responsibilities. Instead, guidances describe the Agency’s current thinking on a topic and should
be viewed only as recommendations, unless specific regulatory or statutory requirements are

! This guidance has been prepared by the Division of Oncology Drug Products and the Division of Therapeutic
Biologic Oncology Drug Products in the Center for Drug Evaluation and Research (CDER) in cooperation with the
Center for Biologics Evaluation and Research (CBER) at the Food and Drug Administration.

2 For the purposes of this guidance, all references to drugs include both human drugs and biological products unless
otherwise specified.

? Transcripts are available at http://www.fda.gov/cder/drug/cancer_endpoints/default.htm.
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cited. The use of the word should in Agency guidances means that something is suggested or
recommended, but not required.

II. BACKGROUND

Clinical trial endpoints serve different purposes. In conventional oncology drug development,
early phase clinical trials evaluate safety and identify evidence of biological drug activity, such
as tumor shrinkage. Endpoints for later phase efficacy studies evaluate whether a drug provides
a clinical benefit such as prolongation of survival or an improvement in symptoms. The
following sections discuss the general regulatory requirements for efficacy and how they have
influenced endpoint selection for the approval of cancer drugs. Later sections describe these
endpoints in more detail and discuss whether they might serve as measures of disease activity or
clinical benefit in various clinical settings.

A. Regulatory Requirements for Effectiveness

The requirement that new drugs show effectiveness is based on a 1962 amendment to the Federal
Food, Drug, and Cosmetic Act. This law requires substantial evidence of effectiveness and
specifies that this evidence must be derived from adequate and well-controlled clinical
investigations. Clinical benefits that have supported drug approval have included important
clinical outcomes (e.g., increased survival, symptomatic improvement) but have also included
effects on established surrogate endpoints (e.g., blood pressure or serum cholesterol).

In 1992, the accelerated approval regulations (21 CFR part 314, subpart H and 21 CFR part 601,
subpart E) allowed use of additional endpoints for approval of drugs or biological products that
are intended to treat serious or life-threatening diseases and that either demonstrate an
improvement over available therapy or provide therapy where none exists. In this setting, the
FDA may grant approval based on an effect on a surrogate endpoint that is reasonably likely to
predict clinical benefit (“based on epidemiologic, therapeutic, pathophysiologic, or other
evidence™). These surrogates are less well-established than surrogates in regular use, such as
blood pressure or cholesterol for cardiovascular disease. A drug is approved under the
accelerated approval regulations on condition that the manufacturer conduct clinical studies to
verify and describe the actual clinical benefit. If the postmarketing studies fail to demonstrate
clinical benefit or if the applicant does not demonstrate due diligence in conducting the required
studies, the drug may be removed from the market under an expedited process. From December
1992 to June 2004, 22 cancer drug applications were approved under the accelerated approval
regulations. In the following discussion, we will use the term regular approval to designate the
longstanding route of drug approval based on demonstrating clinical benefit to distinguish it
from accelerated approval associated with use of a surrogate endpoint that is reasonably likely to
predict benefit.

In 1997 the FDA Modernization Act established that data from one well-controlled clinical trial,
together with confirmatory evidence obtained either before or after that trial, are sufficient to
establish effectiveness. The nature of evidence to support drug approval, including the preferred
number of clinical trials, is discussed in general FDA guidance documents. Is-mest-cases;-the
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83 E ; : 2 45O The FDA has |
84  found that ev1dence from a smgle tnal was sufﬁment but generally only in cases in which a
85  single multicenter study provided highly reliable and statistically strong evidence of an important
86  clinical benefit, sueh-as-an-effect-on-survival-and-or in Wthh confirmation of the result in a l
87  second trial would be practlcally or ethically impossible.* For drugs approved for treatment of
88  patients with a specific stage of a particular malignancy, evidence from one trial may be
89  sufficient to support an efficacy supplement for treatment of a different stage of the same
90  cancer.’ V
91
92 B. Endpoints Supporting Past Approvals in Oncology
93
94  For regular approval it is critical that the sponsor show direct evidence of clinical benefit or

95  improvement in an established surrogate for clinical benefit. In oncology, survival is the gold

96 standard for clinical thPFf but the FDA has an\pnfnd other "“"“Om»S for cancer dn ug a}'}ﬁi’uval

97 Indeed, in the 1970s the FDA usually approved cancer drugs based on objective response rate
98  (ORR), determined by tumor assessments from radiologic tests or physical exam. In the early
99 1980s, after discussion with the ODAC, -the FDA determined that it would be more appropriate |
100  for cancer drug approval to be based on more direct evidence of clinical benefit, such as
101  improvement in survival or in a patient’s quality of life (QOL), improved physical functioning,
102 or improved tumor-related symptoms — benefits not always predicted by ORR.
103 :
104  Over the next decade, several endpoints were used as surrogates for benefit. Improvement in
~,05  disease-free survival supported drug approval in selected surgical adjuvant settings (when a large
.06  proportion of patients had cancer symptoms at the time of recurrence).- Durable complete
107  response was considered an acceptable endpoint in testicular cancer and acute leukemia (a de
108  facto improvement in survival because the untreated conditions were quickly lethal) and in some
109 chronic leukemias and lymphomas (where it was clear that remission would lead to less
110  infection, bleeding, and blood product support). The FDA has also considered that a very high
111 ORR alone might sometimes support regular approval, but that response duration, relief of
112 tumor-related symptoms, and drug toxicity should also be considered (O’Shaughnessy and
113 Wittes et al., 1991, Commentary Concerning Demonstration of Safety and Efficacy of
114 Investigational Anticancer Agents in Clinical Trials, J Clin Oncol 9:2225-2232). ORR has been
115  an especially important endpomt for the less toxic drugs, such as the hormonal drugs for breast
116  cancer, where improvement in this endpomt has been the basis for regular approval.
117  Improvement in tumor-related symptoms in conjunction with an improved ORR and an adequate
118  response duration supported approval in several clinical settings.
119
120 In the last decade, in addition to its limited role in regular approval, ORR has been the primary
121  surrogate endpoint used to support cancer drug accelerated approval for several reasons. First,
122 ORR is directly attributable to drug effect (tumors rarely shrink spontaneously and, therefore,
123 ORR can be accurately assessed in single-arm studies). Second, tumor response is widely

* See guidance for industry Providing Clinical Evidence of Effectiveness for Human Drug and Biological Products
(http://www.fda.gov/cder/gnidance/index.htm)

* See guidance for industry FDA Approval of New Cancer Treatment Uses Jor Marketed Drug and Biological
Products (http://www.fda.gov/cder/guidance/index.htm)
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accepted as relevant by oncologists and has a long-accepted role in guiding cancer treatment.
Finally, glven the remorselesslv m’ogressxve nature of the dzsease, ifthe OR% is 1kely to

represent a Hig - .
effect which is reasonablv lzkelv 1o nredlot chmcal beneﬁt

Drugs approved under accelerated approval regulations must provide a benefit over available
therapy. To satisfy this requirement, many sponsors have designed single-arm studies in patients
with refractory tumors where, by definition, no available therapy exists.

III. GENERAL ENDPOINT CONSIDERATIONS

The following is an overview of general issues in cancer drug development. A discussion of
commonly used cancer endpoints is followed by a discussion of pertinent issues in cancer
clinical trial design using these endpoints. Future guidance documents will discuss these issues
in more detail with regard to specific treatment indications. Endpoints that will be discussed -
include overall survival, endpoints based on tumor assessments (e.g., disease-free survival, ORR,
time to progression, progression-free survival, time to treatment failure), and endpoints based on
symptom assessment. A comparison of important endpoints in cancer drug approval is provided
in Table 1. Many of the issues relatlng to the proper analysis of efﬁcacy endpoints are addressed

in general FDA guidance documents.®

discussed in this guidance.

Table 1. A Comparison of Important Cancer Approval Endpoints

Issues that commonly arise in oncology applications are

Endpoint | Regulatory Nature | Assessment ‘Some Advantages Some Disadvantages
of Evidence
Overall Clinical benefit for ¢ Randomized ¢ Universally ¢ Reguires-largerstudies
Survival regular approval studies needed accepted direct . ¢ Requires longer studies
o Blinding net measure of benefit | o Potentially affected by
essential preferred | e Easily measured crossover_and/or sequential
e _Maybe biased by | e Precisely therapy
any imbalances in measured e Does not capture symptom
freatment - benefit
decisions e Includes non-cancer deaths
Disease- Surrogate for o Randomized * Considered-to-be ® Nota validated survival
Free accelerated approval studies needed Clearly a clinical surrogate in mest- all
Survival or regular approval* | e Blinding preferred benefit-by-some settings
, » Needs-fewer ¢ Notpreciselymeasured;
patients-and Ssubject to assessment bias
sherter-studies in open-label studies
1 ival o Vari Iefiniti .

¢ See ICH guidance for industry E9 Statistical Principles for Clinical Trials
(http://www.fda.gov/cder/guidance/index hitm)
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* Adequacy as a surrogate endpoint for accelerated approval or regular approval is highly dependent upon other factors such as
effect size, effect duration, and benefits of other available therapy. See text for details.
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Endpoint Regulatory Nature | Assessment Some Advantages Some Disadvantages
of Evidence ‘ ’
Objective Surrogate for * Single-arm or ¢ Canbe assessed in | ¢ Neta-direet-measuse-of
Response accelerated approval randomized single-arm studies benofit
Rate (ORR) | or regular approval* studies can be ¢_In a heterogeneous | ~Usaally-reflects-drug-activity
used population, an in-a-rpinority-of patients
¢ Blinding ORR could capture | » Pata-are-moderately
preferred in a treatment effect coraplex-cerpared-to
comparative that other time to survival
studies event endpoints e _May not correlate with
would miss changes in other endpoints
Complete Surrogate for o Single-arm or ¢ Durable CRs s Few drugs produce high
Response accelerated approval randomized represent obvious rates of CR
(CR) or regular approval* studies can be benefit in some s Data-are-moderately
used settings (see text) complex-compared-to
» Blinding o Canbe assessed in survival
preferred in single-arm studies
comparative
studies
Progression | Clinical benefit for | ¢ Randomized o Activity measured | ~—Various-definitions-exist
Free regular approval and studies needed inresponding and | —=Neta-directyeasure-of
Survival sSurrogate for ¢ Blinding stable tumors benedfit
(PFS) accelerated preferred e Usually assessed | ® Not a validated survival
approval, depending | e Blinded review prior to change in |  surrogate in all settings
on the setting-e¥ recommended therapy e Time to Progression (TTP)
regular-approval™ for open-label L ess-missing-data has to be imputedNet
studies than-forsynpter - precisely-measured
TR poi L i vl
s Assessed earlier * Is- May be subject to
and-in-smatler assessment bias_in
ek ) open-label studies
with- than survival | —Freguentradiologic-studies
are-needed
¢ Dataare-voluminous-and
complex-compared-io
] sarvival
Symptom Clinical benefit for | e Blinding e Direct measure of | —Blindingis-often-diffieult-in
Endpoints regular approval recommendedUs benefit oncology-trials
uathy-needs ' ¢ Missing data are commen
blinded stadies +Requires the use of validated
(unless endpoints instrumentsFew-instuments
have an objéctive are-validated-for-measusing
component and cancer-specific-syanptoms
effects are large ¢ Dats-are-voluminoys-and
— see text) complex-compared-to
suFvival

*Adequacy as a surrogate endpoint for accelerated approval or regular approval is highly dependent upon other factors such as

A,

Overall Survival

See text for details.




59
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

=581
.82
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202

203
4

Contains Nonbinding Recommendations
~ Draft — Not for Implementation

Overall survival is defined as the time from randomization until death from any cause, and is
measured in the intent to treat (ITT) population. Survival is the most reliable cancer endpoint,
and when studies can be conducted to adequately assess it, it is usually the preferred endpoint.

In general, Agn improvement in survival is ef-unquestioned- a clinical benefit. However, the size

of the survwal advantage must be Welghed egg___mst the tox1c1tv of treatment ‘Phe—eadpemfe—i-s

Overall survival almost always needs to be evaluated in randomized controlled studies.
Historically controlled data are seldom reliable for time-dependent endpoints such as overall
survival unless treatment effects are extreme (e.g., acute lenkemia, testicular cancer). Apparent
differences in outcome between historical controls and current treatment groups can arise from
differences other than drug treatment, including patient selection, improved imaging techniques
(which can alter tumor staging and prognosis), or improved supportlve care. Randomized
studies minimize the effect of such differences by allowing a comparison of outcomes in patient
groups where such factors should be similar. Demonstration of a statistically significant
improvement in overall survival is usually considered to be clinically significant, and has often
supported new drug approval.

Criticisms of survival as an endpoint stem not from doubts about the worth of a proven survival
benefit, but from difficulties in performing studies-large enough or long enough to detect a
survival improvement, difficulties in determining a drug’s effect on survival because of the
confounding effects of subsequent cancer therapy, or a concern that the drug may be effective in
only a small fraction of those treated, makmg it difficult to see an effect on survival in the whole
population._It must be noted that there is a potential that increased overall survival may have
arisen from a comparator that has under performed. In this case, improved overall survival may
not always demonstrate a clinical benefit, If the survival increase is small in magnitude, it is not

necessarily indicative of clinical benefit.

B. Endpoints Based on Tumor Assessments

In this section we discuss several endpoints that are based on tumor assessments and are
therefore unique to oncology. These endpoints include disease-free survival, objective response
rate, time to progression, progression-free survival, and time to treatment failure. The data
collection and analysis of all time-dependent endpoints is complex, particularly when the
assessments are indirect and based on calculations and estimates as is the case for tumor
measurements. The discussion of progression-free survival data collection and analysis is
particularly complex and is supplemented by tables in Appendix 3 of this gnidance.

Selection of tumor-assessment endpoints for efficacy trials should include two judgments. First,
will the endpoint support acc¢elerated approval (is the endpoint a surrogate reasonably likely to
predict clinical benefit and does the drug provide an advantage over available therapy) or regular
approval (is it an established and/or validated surrogate for, or a direct measure of, clinical
beneﬁt)‘? Second, will the results be rehable g1ven the potentlal for uncertamty or bias in tumor
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When the primary study endpoint for drug approval is based on tumor measurements (e.g.,
progression-free survival or ORR) the primary endpoint is assessed by the local center. Ina

blmded trial, central rev1ew is not necessaxv as there 1S no omnortumtv for: biasa—is—reeenﬂaeﬁéeé

@ A e- ' ~A1though the
FDA w111 generally not ask that all tumor 1mages be subrmtted wrsh the marketmg application, it
may need to audit a sample of the scans to verify the central review process. In all cases, we
recommend subrmttmg primary electronic data documentmg tumor measurements and
assessments.” Additional details regarding data collection are listed in Appendix 1.

1. Disease-Free Survival

Disease-free survival (DFS) is usually defined as the time from randomization until recurrence of
tumor or death from any cause. Although DFS can also be an.important endpoint when a large
percentage of patients achieve complete responses with chemotherapy, the most frequent use of
this endpoint is in the adjuvant settmg after definitive surgery or radmtherapy In either of these
settings, DFS has special meaning to patxents because until a recurrence occurs, a patient can
hope for cure. Whereas overall survival is the standard endpoint for most adjuvant settings, DFS
has been the primary basis of approval for hormonal therapy after initial surgery for breast
cancer. An important consideration is whether prolongation of DFS represents intrinsic benefit
or only a potential surrogate for survival prolongation. In December 2003, the consensus of the
ODAC was that prolongation of DFS represented clinical benefit, but that the magnitude of this
benefit should be carefully weighed against the toxicity of adjuvant treatment, particularly as
measured by effects on patient function. In May 2004, the ODAC recommended that DFS be
considered an acceptable endpoint for colon cancer drugs in the surgical adj uvant setting,
provided certain conditions were met.® Additional cancer-specific guidances will address the
acceptability of DFS in other cancer settings.

Important considerations in evaluating DFS as a potential endpoint include the estimated size of
the treatment effect, proven benefits of standard therapies, and details of trial design. For
instance, when a new drug is compared to a control drug that is known to improve overall
survival, an important consideration is whether the DFS of the new drug is superior to, or only
noninferior to, the control. Clearly, proof of superiority with regard to a surrogate endpoint is
more persuasive than a demonstration of noninferiority. Furthermore, relying on a conclusion of
noninferiority based on a surrogate endpoint to support a conclusion of noninferiority with
respect to the definitive endpoint is problematic. Another critical issue is whether the duration of
study follow-up is adequate to evaluate the durability of the DFS benefit.

7 See guidance for industry Cancer Drug and Biological Products — Clinical Data in Marketing Applications
(http://www.fda.gov/cder/guidance/index.htm)

® Transcripts are available at http://www.fda.gov/cder/drug/cancer_endpoints/defanlt.htm.
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We suggest that the protocol carefully detail both the definition of DFS and the schedule for
follow-up studies and visits. Unscheduled assessments can occur for many reasons (including
tumor-related symptoms, drug toxicity, anxiety), and differences between study arms in the
frequency or reason for unscheduled assessments is-can be problematic, and mayiikely-to ]

introduce bias. This potential bias can be minimized by blinding patients and investigators to the
treatment assignments if feasible. The potential effects of bias due to unscheduled assessments
can be evaluated by an analysis of the total number of events over the follow~up D@I‘IOd

Another issue in defining DFS is whether deaths occurring without prior documentation of tumor
progression should be scored as DFS events (disease recurrences) or should be censored in the
statistical analysis. All methods for statistical analysis of deaths have limitations. The approach
that seems less prone to introducing bias is to consider all deaths as recurrences. Limitations of
this approach are a potential decrease in statistical power of the study (by diluting the cancer-
related events with deaths not related to cancer) and a potential to falsely prolong the DFS
estimates in patients who die after a long unobserved period. The latter could introduce bias if
the frequency of long-term follow-up visits is dissimilar on the study arms or if there is
nonrandom dropout due to toxicity. Some analyses count cancer-related deaths as DFS events
and censor noncancer deaths. This method has the potential for bias in the post hoc
determination of the cause of death. Furthermore, any method that censors patients, whether at
death or at the last visit, assumes that the censored patients have the same risk of recurrence as
noncensored patients. This critical assumption needs close examination in any setting where
deaths are to be censored. In settings where deaths due to causes other than cancer are common
(e.g., studies of patients with early metastatlc prostate cancer), censormg deaths can be
appropriate.

2. Objective Response Rate

ORR is the proportion of patients with tumor shrinkage of a predefined amount lasting for a
predefined minimum period of time. Response duration is usually measured from the time of
initial response until documented tumor progression. The FDA has generally defined ORR as
the sum of partial responses, plus complete responses. When defined in this manner, ORR is a
measure of drug antitumor activity even in a single-arm study. Some sponsors have proposed
including stable disease as a component of ORR; however, evaluating drug effects based on the
stable disease rate generally involves comparison to a randomized concurrent control. Also,
stable disease incorporates components of time to progression or progression-free survival,
which can be captured in a separate measurement. A variety of response criteria have been
considered appropriate, including the RECIST criteria (Therasse and Arbuck et al., 2000, New
Guidelines to Evaluate Response to Treatment in Solid Tumors, J Natl Cancer Inst, 92:205-16).
Important issues for determining the clinical and regulatory significance of ORR include
response duration, the percentage of complete responses, the toxicity of treatment, and associated
improvement in tumor-related symptoms. These issues, in addition to an assessment of benefits
of existing therapies, determine whether ORR will support marketing authorization, either for
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regular approval (as a full surrogate for clinical benefit) or for accelerated approval (as a
reasonably likely surrogate).

It is important that criteria for response and progression be detailed in the protocol, and data
should be carefully and completely collected at intervals specified in the protocol.

3. Time to Progression and Progression-Free Survival

In the past, time to progression (TTP) (the time from randomization until objective tumor
progression) and progression-free survival (PFS) (the time from randomization until objective
tumor progression or death) have seldom served as primary endpoints for drug approval. Time
to symptomatic progression, which would represent a clear clinical benefit, is infrequently
assessed but would be a credible endpoint of a well-conducted (generally blinded) trial. In
December 2003, the ODAC discussed both potential roles of TTP and PFS in cancer drug
approval and the committee’s preference for PFS versus TTP.® The ODAC suggested relying on
these endpoints in selected clinical situations, such as diseases with low complete response rates
or when documentation of a survival benefit in clinical trials can be difficult. In settings where
most patlents are symptomatxc the ODAC preferred measurlng tumor resp@nse and symptom
benefit. The :

The precise deﬁmtlon of tumor pro ,qressmn is 1mportant and
should be carefully detailed in the protocol.

a. TTP vs. PFS

The ODAC consensus was that PFS is a better predictor of clinical benefit than TTP and thus
preferable as a drug approval endpoint when used as a surrogate for clinical benefit (rather than
just as an indicator of antitumor activity) because PFS includes deaths. Unanticipated effects of
drugs on survival would thus be included in the endpoint. In the analysis of TTP, deaths are
censored, either at the time of death or at an earlier visit. This approach is questionable because
it can represent informative censoring (i.e., there may be a nonrandom pattern of loss from the
study). It seems unlikely in most cancer settings that patient deaths are randomly related to
tumor progression (e.g., it is hkely that some deaths result from complications of undocumented
cancer progression). Therefore, in most settings PFS is the preferred regulatory endpoint. In
settings where most deaths are due to causes other than cancer, however, TTP can be an
appropriate endpoint.

b. PFS as an endpoint to support drug approval

Some advantages and disadvantages of using PFS as an endpoint to support cancer drug approval
are listed in Table 1. Conceptually, PFS has desirable qualities of a surrogate endpoint because it
reflects tumor growth (a phenomenon likely to be on the causal pathway for cancer-associated
morbidity and death), can be assessed prior to demonstration of a survival benefit, and is not
subject to the potential confounding unpa,ct of subsequent therapy (unl¢ss worsening of a blood
marker leads to a change in treatment prior to progression). Moreover, an effect on PFS occurs
earlier than an effect on survival, so that a given advantage, say a median improvement of 3

? Transcripts are available at http://www.fda.gov/cder/drug/cancer_endpoints/default.htm.
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months, represents a larger (and thus more detectable) hazard ratio improvement than would a 3-
month median survival benefit occurring later. The formal validation of PFS as a surrogate for
survival for the many different malignancies that exist, however, would be difficult. Data are
usually insufficient to allow a robust evaluation of the correlation between effects on survival
and PFS. Oncology trials are often small, and proven survival benefits of existing drugs are
generally modest. The role of PFS as an endpoint to support licensing approval varies in
different cancer settings. In some settings PFS prolongation might be an accepted surrogate
endpoint for clinical benefit to support regular approval, and in others it may be a surrogate
reasonably likely to predict benefit for accelerated approval.. Importam considerations will be
the magnitude of the effect, the toxicity profile of the treatment, and the clinical benefits and
toxicities of available therapies. These issues will be discussed in future guidance documents for
specific cancer settings. ’

c. PFS trial design issues

It is important that methodology for assessing, measuring, and analyzing PFS be detailed in the
protocol and statistical analysis plan. It is also important to carefully define tumor pro gression
criteria in the protocol. There are no standard regulatory criteria for defining progression.
Sponsors have used a variety of different criteria, including the RECIST criteria. The broad
outline presented in most published PFS criteria should be supplemented with additional details
in the protocol and statistical analysis plan. It is important that visits and radiological
assessments be symmetric on the two study arms to prevent systematic bias. When possible,
studies should be blinded. Blinding is particularly important when patient or investigator
assessments are included as components of the progression endpoint. It is important that the
FDA and the sponsor agree prospectively on the protocol, data to be recorded on the case report
form, statistical analysis plan (including analysis of missing data and censoring methods), and, if
applicable, the operating procedures of an independent endpoint review committee (discussed in
Appendix 4). The effect of follow-up visit frequency has been debated. Frequent regular
assessments, depending on the type and stage of cancer, ensure that most progression events will
be detected on radiologic scans rather than as symptomatic events. This approach increases the
expense and difficulty of the study, including an increased data collection burden on the
investigator and an increased number of scans for patients, and may not mirror clinical practice
standards.

d. Analysis of PFS

The analysis of PFS is complicated by missing data. It is important that the protocol specify
what constitutes an adequate assessment visit for each patient (i.e., a visit when all scheduled
tumor assessments have been done). The analysis plan should outline a comparison of the
adequacy of follow-up in each treatment arm and specify how incomplete or missing follow-up
visits will be handled with regard to censoring. For instance, if one or more assessment visits are
missed just prior to the progression event, to what date should the progression event be assigned?
1t is important that the analysis plan specify the primary analysis and one or more sensitivity
analyses. For instance, in the previous example, the primary analysis might assign the actual
date of observed progression as the progression date. A sensitivity analysis that ignores the
imputed timing of an event can be conducted. i

The-sensitivity-analysis-might-censor-the-data-at
thelast-adequate-assessment-visit—Although both analyses are problematic (the best solution to

i1
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missing data is to have none), the conclusion is probably valid if it is supported by the results of
both the primary and the sensitivity analyses. Other methods could be considered if adequately
supported by the sponsor. The analysis plan should evaluate the number of deaths in patients
who have been lost to follow-up for more than a substantial (prespecified) time. An imbalance
in such deaths could bias the measurement of PFS, artificially prolonging PFS on the arm with
less adequate follow-up.

Because progression data can be collected from a variety of sources (including physical exams at
unscheduled visits and radiologic scans of various types) and at a variety of times, it is important
that data collection efforts for each assessment visit be limited to a specified short time interval
prior to the visit. When data are collected over a longer time, the question then arises: What
date should serve as the progression date or the censoring date? A common method is to assign
progression to the earliest observed time when an observation shows progression and to censor at
the date when the last radiologic assessment determined a lack of progression. Because this
method could introduce an assessment bias, especially in unblinded trials, we recommend
assigning the progression and censormg times to the time of the scheduled assessment visits. A
study of time to symptomatic progression, if conducted blindly and with few scheduled
assessments, in contrast, could use the actual time of observed symptom progression. The PFS
date based on a death, however, would be the date of death rather than the assigned visit date
since death ascertainment is not related to visit time and not subject to interpretation.

Appendix 3 provides a set of tables for potential analyses of PES that could be used for primary
or sensitivity analyses. We recommend that plans for PFS data collection and analysis be
discussed with the FDA at end-of-phase 2 meetings and verified in special protocol assessments.

e. Future methods for assessing progression.

dma—ee}lee&en—seems—mqaesﬂble-eyémpf&eﬂe&ln the fumre, 3t is 1mponam that other method
of progression assessment be evaluated as potential surrogate cndpmnts for regular approval or
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accelerated approval. One proposed method (not used to date) is the ‘single time point’ or, more
accurately, an ‘event count’ analysis which could decrease the complexity of progression
assessment and eliminate time-dependent assessment bias. In this analysis, progression would be
assessed at a minimum of baseline and at one pre-specified time in follow-up after the last
patient had been randomized; typically this would be at the end of the minimum follow-up time
specified in the sample size calculation to achieve a desired number of PFS events. The protocol
would stipulate that, if a patient progressed prior to the specified time, radiologic scans would be
required to document progression. Patients passing through the study without evidence of ’
progression would be required to have a detailed radiologic evaluation at the pre-specified
follow-up time. The statistical analysis would compare the number of patients on each study arm
with progression on or before the pre-specified time after randomization. In this way the
problems associated with the imputation of progression times are avoided entirely. While there
is some loss of statistical power, this loss has been shown to be minimal if the proportion of
patients with a progression event by the Dre—speolﬁed follow-up time is not much higher than
75-80%.

Although this approach could provide some advantages and decrease assessment bias, study
dropouts prior to progression could present the same difficulty as they do for all progression
endpoints. Further theoretical evaluation of this approach is needed. From a more practical
standpoint, application of this approach to previously reported trials with PFS as an endpoint
would help establish its usefulness and highlight the potential for dzscrepancv between the
approach and the regular analysis of PFS time.

4. Time to Treatment Failure

Time to treatment failure (T'TF) is a composite endpoint measuring time from randomization to
discontinuation of treatment for any reason (including progression of disease, treatment toxicity,
and death). Defined that way, TTF is not recommended as an endpoint for drug approval
because it combines efficacy and toxicity measures. For example, suppose the standard
comparator (Drug A) provides a known survival benefit, but only at the cost of considerable
toxicity with many patients leaving therapy because of that toxicity. A nontoxic investigational
drug (Drug B) could have a significantly longer TTF than Drug A solely because it caused fewer
toxic dropouts. These data alone could not support drug approval because they would not
demonstrate that Drug B is effective. Drug approval would require a demonstration of Drug B
efficacy, such as a survival improvement or other clinical benefit.

C. Endpoints Involving Symptom Assessment

Symptomatic improvement has always been considered a clinical benefit, and many FDA cancer
drug approvals have used patient symptom assessments and/or physical signs thought to
represent symptomatic improvement (e.g., weight gain, decreased effusion) as the primary
evidence of effectiveness. To date, broader measures of health-related quality of life (HRQL
instruments) have not served this role HRQL is discussed in a separate FDA draft guidance on
patient-reported outcomes (PRO) The FDA has relied on symptom scores, signs, and

' The draft guidance for industry Patient-Reported Outcome Measures: Use in Medical Product Development to
Support Claims is currently being developed and is expected to pubhsh in the summer of 2005. When final, this

13




75
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496

~97
.98
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517

Contains Nonbinding Recommendations
Draft — Not for Implementation

symptoms representing obvious benefit (e.g., decreased esophageal obstruction, fewer bone
fractures, reduced size and number of skin Iesions, physician actions [need for radiation therapy
in response to painful bone metastases], physician assessments of performance status, and
patient-reported assessments of symptom scales). Relying on such evidence of clinical benefit as
the basis for approval has allowed the FDA to approve cancer drugs earlier than if demonstration
of a survival benefit had been required. It seems self-evident that cancer patients will be in most
cases the best source for determining effects on patient symptoms, so that PRO instruments seem
most appropriate. Formal PRO instruments can be designed that focus on specific symptoms
(e.g., a pain scale) or on a broader array of physical, emotional, and activity measures.

The use of improvement of signs and symptoms or QOL assessments as primary endpoints to
support cancer drug approval requires discrimination between tumor symptoms and drug
toxicity, especially when evidence is based on comparison to a toxic active control. This poses
particular problems for general HRQL scales, which, by definition, are multidimensional scales
including elements other than physical problems. An apparent effectiveness advantage of one
drug over another measured on a global HRQL instrument might simply indicate less toxicity of
one product or regimen versus the other, a matter of interest but not an effectiveness measure.
Morbidity endpoints used to date for cancer drug approvals have possessed face validity (value
obvious to patients and physicians, for example, an endpoint based on.functional measures such
as the ability to swallow solids, liquids, or nothing) and have not measured benefit and toxicity
on the same scale. ’

1 Specific Symptom Endpoints

One endpoint the FDA has Suggested to sponsors is time to progression of cancer symptoms, an
endpoint similar to time to progression. This endpoint would be a direct measure of clinical
benefit rather than a potential surrogate. Sponsors have cited several problems with this
approach. First, because few cancer trials are blinded, assessments can be biased and therefore
unreliable. Another problem is the usual delay between tumor progression and the onset of
cancer symptoms. Often alternative treatments are begun before reaching the symptom endpomt
which can confound the results. Many cancer trials are performed in patients with little prior
exposure to chemotherapy and who usually have minimal cancer symptoms. Finally, it can
sometimes be difficult to differentiate tumor symptoms from drug toxicity, a problem noted in
discussions of time to treatment failure and HRQL. Time to progression of symptoms and time to
onset of symptoms can be reasonable endpoints in cancer settings where treatment can be
blinded, most progressing patients are symptomatic, no effective therapy exists, and less frequent
radiologic follow-up is appropriate. Symptom data should be carefully collected using a
validated instrument according to a schedule detailed in the protocol.

A composite symptom endpoint can be appropriate when the benefit of a drug is multifaceted. It
is important that the components of the endpoint be related and generally of similar clinical
importance. Drugs have been approved for treatment of patlents with cancer metastases to the
skeleton based on a composite benefit endpoint consisting of one or more skeletal-related event

guidance will represent the FDA’s current thinking on this topic. For the most recent §ers1on of a CDER or CBER.
guidance, check the CDER guidance Web page at hitp://www.fda. gov/cdcr/gmdance/mdex htm and the CBER Web
page at http://www.fda.gov/cber/guidance/index.hitm.
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(SRE) that would be anticipated to be associated with pain and other distress. SREs are defined
as pathologic fractures, radiation therapy to bone, surgery to bone, and spinal cord compression.
Clinical Benefit Response, a composite endpoint of pain and analgesic consumption reported by
the patient, and performance status assessed by a physician, in-part supported approval of a drug
to treat pancreatic cancer. ‘

Selection of the appropriate population for study can be critical for documenting symptom
benefit. Patients symptomatic at study baseline can be evaluated with a categorical symptom
response analysis. This approach can be appropriate for diseases such as lung cancer, when most
patients have symptoms at diagnosis. Studies of asymptomatic patients could use a time-to-first-
symptom analysis. Even if the patient discontinues the study drug or begms anew drug,
symptomatic progression could still be assessed if follow-up is continued until documentation of
the first symptom. This approach is worth considering but has been infrequently attempted.

2. Problems Encountered with Symptom Data

Many problems have been encountered in the analysis of symptom data submitted to the FDA.
The most important problem in oncology is that few trials are blinded so that the possibility of
observer bias is difficult to exclude. Missing data are common and often cast doubt on study
conclusions. It is critically important to have frequent assessments to minimize long unobserved
gaps. In addition, symptom severity should be addressed, rather than providing only a bmary
present or absent. Withdrawing treatment because of drug toxicity or tumor progression is one
cause of missing symptom data. Ideally, when patients stop treatment, data collection forms
should continue to gather information to inform the analysis. Symptom data could lead to a large
number of different endpoints, and prospectively defined statistical plans need to correct for
multiplicity if each symptom is treated as a separate endpoint.

D. Biomarkers:

To date, evidence from biomarkers assayed from blood or body fluids has not served as primary
endpoints for cancer drug approval, although paraprotein levels measured in blood and urine
have contributed to response endpoints for myeloma. Further research is needed to establish the
validity of the available tests and determine whether improvements in such biomarkers are
reasonably likely to predict clinical benefit (accelerated approval) or are established surrogates
for clinical benefit (regular approval).

Although tumor markers are not yet used alone as a basis for marketing approval, the FDA has
sometimes accepted their inclusion as elements in composite endpomts For instance, women
with ovarian cancer often show clinical deterioration from pmgresswn of unmeasured tumor. In
blinded randomized controlled trials in advanced refractory ovarian cancer, the FDA has
accepted use of a composite endpomt that included CA-125. The occurrence of certain clinical
events (a significant decrease in performance status, or bowel obstmctmn) coupled with marked
increases in CA-125 was considered progression in these patients. The use of prostate specific
antigen (PSA) was discussed at a recent workshop on prostate cancer endpoints. Different
methods of evaluating PSA as an endpoint were discussed, including PSA response, PSA slope,
and PSA velocity. Although the FDA hasnot yet accepted a PSA endpoint to support drug

15



64
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585

586
.87
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605

Contains Nonbinding Recommendations
Draft — Not for Implementation

approval, evaluation of additional data and further discussions of PSA endpoints are planned in
future workshops and ODAC meetings.'!

IV. ENDPOINTS AND CLINICAL TRIAL DESIGN; SELECTED ISSUES

By law, the FDA must base new drug approval decisions on substantial evidence of efficacy
from “adequate and well-controlled investigations.” Regulations describe the meanmg of
“adequate and well-controlled investigations.” Studies must allow a valid comparison to a
control and must provide a quantitative assessment of the drug’s effect. (See 21 CFR 314.126.)
Below we discuss several issues related to the design of cancer trials intended to support drug
approval.

A. Single-Arm Studies

The most reliable method for demonstrating efficacy is to show a statistically significant
improvement in a clinically meaningful endpoint in blinded randomized controlled trials. Other
approaches have also been successful in certain settings. In settings where there is no effective
therapy and where major tumor regressions can be presumed to occur 1nfrequently in the absence
of treatment (a historical control), the FDA has sometimes accepted ORR and response duration
observed in single-arm studies as substantial evidence supporting accelerated approval or even
regular approval (e.g., when many complete responses were observed or when toxicity was
minimal or modest). In contrast to the success of this approach, evidence from historically
controlled trials attempting to show improvement in time-to-event endpoints such as survival,
time to progression, or progression-free survival have seldom been persuasive support for drug
approval, except when treatment provides survival outcomes that contrast markedly with
historical experience (e.g., testicular cancer, acute leukemias). In most cases, however, these
outcomes vary among study populations in ways that cannot always be predicted; for example,
changes in concomitant supportive care or frequency and method of tumor assessment can differ
by location or change over time. Consequently, comparisons involving these time-to-event
endpoints generally need a concurrent control (preferably in a randomized trial), unless, as noted,
the effect is very large.

B. Studies Designed to Demenstrate Noninferiority

! Transcripts are available at http://www.fda.gov/cder/drug/cancer_endpoints/default.htm.

12 See ICH guidance for industry E10 Choice of Control Group and Related Issues in Clinical Trials
(http://www.fda.gov/cder/guidance/index. htm)
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MM&MWA randormzed trml companng anew. dru g,_ﬁ
placebo is the most direct and effective way of establishing efficacy and safety of the new drug.
However, in oncology. placebo controlled trials are often 1mn0831ble due to the availability of
either approved agents or the use of unapproved, but nevertheicss commonlz accepted agents. In
such circumstances, active controlled, non-inferiority (1 NI) trials are necessary. T he goal of such
trials is to demonstrate, indirectly. the absolute effectiveness of a new drug by showing that it
would most likely have beaten placebo if placebo controlled trial could have been conducted. A
secondary objective of these trials is to examine how well the new drug compares in terms of
efficacy and safety. to the active control (ref Wang, Fisher, Carroll). This latter objective is
commonly achieved by defining in advance a difference between the new drug and the active
control that is to be ruled out statistically. This difference is referred to as the NI margin, and is
determined from historical studies of the active control that documented its effect. If the new
drug is inferior by more than the non-inferiority margin, then non-inferiority 1o the degree
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captured by the margin cannot be established. Previously in oncology drug applications (e.g.,

Xeloda vs. 5-FU, Cisplatin + taxotere vs. cisplatin + vinorelbine). the NI margin has been
arbitrarily set to be 50% of the active control effect, so that, in these examples, NI was deﬁned as
showing at least 50 percent of the active control effect is preserved.

There are several challenges in the design of active-control, NI trials. NI trials necessarily rely

on historical data to establish the expected size of treatment effect of the active control. In some
situations, the effect of the control drug mav not have been established with narrow confidence
limits. However, methods do exist that compensate for the level of precision in the active control
effect albeit at the expense of the size of the new active control tiial, which may need to be
extremely large (ref Rothmann). Also, a critical assumption is that the treatment effect of the
active control that was observed historically will also be observed in the current population in the
new study. This assumption is often difficult to demonstrate unequivocally. Informal
comparison of response and death rates on the control arm, of the new active control NI trial with
the response and death rates based on historical data may provide some reassurance that this
assumption has, or has not, been met. However, it is important to recognize that the performance
of the active control is just as much as issue for superiority trials as NI {rials; superiority of a new
drug to an active control that has grossly under performed can pose difficulties in interpreting
whether the new drug has had an true effect, or at least a clinically relevant one. A further
problem in NI trials is crossover from the new drug to the control drug, which can bias overall
survival toward a showing of no difference. Given the complex i 1ssues involved, we strongly
recommend that sponsors designing non~mfemontv trials consult early With the FDA.

C. No Treatment or Placebo Control

Giving no anticancer drug treatment to patients in the control arm of a cancer study is often
considered unethical, but, in some settings, it can be acceptable. For instance, in early stage
cancer when standard practice is to give no treatment, comparison of a new agent to a no-
treatment control would be acceptable. This approach would not be an ethical problem in the so-
called add-on design, when all patients receive standard treatment plus either no additional
treatment or the experimental drug. Using a control group that receives only best supportive care
is acceptable in an advanced refractory setting where there is no effective therapy. Placebos
(identical appearing inactive controls) are generally preferred to no-treatment controls because
they permit blinding. With many cytotoxic cancer drugs, blinding may not be feasible because
of a relatively high rate of recognizable toxicities, but newer interventions, many of them much
less toxic, are increasingly being studied in blinded trials.

D. Isolating Drug Effect in Combinations

Because marketing approval is usually for a single drug product rather than for a drug
combination, clinical trials supporting regulatory approval need to isolate the effectiveness of the
proposed agent. Evidence is needed showing not only the effectiveness of the regimen but also
establishing the contribution of the new drug to that regimen. One way to demonstrate the
individual contribution of-a new drug in a regimen is using the add-or design previously
discussed. Sometimes the clinical effects seen in early phases of development can be used to
establish the contribution of a drug to a drug regimen, particularly if the combination is more
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effective than any of the indi%ridual*comporients. We recommend discussing these issues with
the FDA at end-of-phase 1 or end-of-phase 2 meetings.

E. Trial Designé for Radiotherapy Protectants and Chemotherapy Protectants

Radlotherapy protectants and chemotherapy protectants are drugs designed to ameliorate the
toxicities of raalotnerapy or cnemomera‘py Trials to evaluate these agents LlS‘dauy have two
objectives. The first is to assess whether the protecting drug achieves its intended purpose of
ameliorating the cancer treatment toxicity. Unless the mechanism of protection is clearly
unrelated to the mechanism of antitumor activity (e.g., antiemetic agents which ameliorate
nausea via central nervous system receptors), a second trial objective is to determine whether
anticancer efficacy is compromi ised by the protectant. Because the comparison of antitumor
activity between the two arms of the trial is a noninferiority comparison, a large number of
patients may be required to achieve this objective. Generally, a second study is needed to
confirm the findings. A critical question for the future is whether, in such cases where the same
drug is studied in both arms, ORR should be considered a sufficient endpomt for comparing drug
activity and benefit.

V. SUMMARY AND CONCLUSION

Although general principles outlined in this guldance should help sponsors select endpoints for
marketing applications, we recommend that sponsors meet with the FDA before submitting
protocols intended to support NDA or BLA marketing applications. The FDA will ensure that
these meetings include a multidisciplinary FDA team of oncologists, statisticians, clinical
pharmacologists, and often external expert: consultants. Sponsors may submlt protocols after
these meetings and request a special protocol assessment that prowdes the acceptability of
endpoints and protocol design to support drug marketing apphcatlons Ultimately, of course,
marketing approval will depend not only on the design of a single trial, but on FDA review of the
results and data from all studies in the drug marketing application.

1 See guidance for industry Speci'al Protocol Assessment (http://www.fda.gov/cder/guidance/index.htm)
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APPENDIX 1:
THE COLLECTION OF TUMOR MEASUREMENT DA’I‘A14

The following are important considerations for tumor measurement data. The Agency
recommends that:

The case report form (CRF) and electronic data document the target lesions identified during
the baseline visit prior to treatment. Retrospective identification of such lesions would rarely
be considered reliable.

Tumor lesions are assigned a unique identifying letter or number. This allows differentiating
among multiple tumors occurring at one anatomic site and matching of tumors measured at
baseline and tumors measured during follow~up

A mechanism ensures complete collection of data at critical times during follow-up. It is
important that the CRF ensures that all target lesions are assessed at each follow-up visit and
that all required follow-up tests are done with the same imaging/measuring method.

The CRF contains data fields that indicate whether scans were performed at each visit.

A zero is recorded when a lesion has completely resolved. Otherwme, disappearance of a
lesion cannot be differentiated from a missing value.

Follow-up tests allow timely detection of new lesions both at initial and new sites of disease.
It is important that the occurrence of and location of new lesions be recorded in the CRF and
the submitted electronic data.

Y Tumor data in this section refers to data in SAS transport files, not images. Images are not generally submitted to
the NDA/BLA, but may be audited by the FDA during the review process.
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APPENDIX 2:
ISSUES TO CONSIDER IN PFS ANALYSIS

The protocol and statistical analysis plan (SAP) of a study should detail the primary analysis of
progression-free survival (PES). This includes a detailed descmptlon of the endpoint, acceptable
modalities for evaluating tumors, and proc@dures for minimizing bias when determining
progression status, such as procedures for an independent endpoints review committee. It is
important that one or two secondary analyses be specified to evaluate anticipated problems in
trial conduct and to assess whether results are robust. The followirig are several important
factors to consider. ,

Definition of progressibn date. Survivgd analyses use the exact date of death. In analyses
of PFS, however, the exact progression date is unknown. The following are two methods for
defining the recorded progression date (PDate) used for PFS analysis.

1. One approach assigns PDate to the first time at which progression can be declared:

For progression based on a new lesion, the PDate is the date of the first observation
that detects the new lesion.
For progression based on the sum of target lesion measuremems PDate is the date of -
the last observation or radiologic assessment of target lesions (if multiple assessments
are done at different times).

This approach can introduce between-arm bias if radiologic assessments are done earlier

or more frequently i m one treatment arm.

2. A second approach assigns the PDate to the date of the scheduled clinic visit immediately
after all radiologic assessments (which collectively document progression) have been
done. Although this approach provides a less accurate estimate of the true date of
progression, the error should be symmetrically distributed between arms, and between-
arm bias is minimized.

Definition of censoring date. Censoring dates are defined in patients with no documented
progression prior to data cutoff or dropout. In these patients, the censoring date is often
defined as the last date on which progression status was adequately assessed.  One acceptable
approach uses the date of the last assessment performed. However, multiple radiologic tests
can be evaluated in the determination of progression. A second acceptable approach uses the
date of the clinic visit corresponding to these radiologic assessments.

Definition of an adequate PFS evaluation. In patients with no evidence of progression,
censoring for PFS often relies on the date of the last adequate tumor assessment. A careful
definition of what constitutes an adequate tumor assessment includes adequacy of target
lesion assessments and adequacy of radiologic tests both to evaluate nontarget lesions and to
search for new lesions.

Analysis of partxally missing tumor data. Analysis plans should describe the method for
calculating progression status when data are partially missing from adequate tumor
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assessment visits, For mstance, are the values for missing target lesions to be carried
forward?

Whlle mlssed V151ts for progression assessment are probiemauc aﬂ efforts should be made to
keep following patients for disease progression 1rrespect1ve of the number of visits missed.

In order to avoid over estimating the true progression time, cons;demtmn should be given in
the protocol to simple algontluns for handlmg a series of missing visits. For example.
patients dying without progression, say, 3 months after their last assessment for progression
status. might be censored at the time of their last assessment plus 3 months, whereas patients
dying without progression within 3 months after their last assessment for progression status
would be included with their date of death as the time of progression. It is 1mp0rtant that the
SAP detaﬂ pnma:ry and secondary PFS analyses to evaluate the potentlal effect of mlssmg :

should be handled in the same way as pahents with missing visits. Patients without

progression who stop randomized therapy for any reason, for example due to undocumented
clinical progression, change of cancer treatment, decreasing performance status or
unacceptable toxicity should continue to be followed in so far as is possible for disease
progression. Due to thdinfonn,ative nature of events that lead to the cessation of randomized
therapy, analyses that censor patients who stop treatment without progression at the last
adequate tumor assessment can be biased and misleading and hence can only be considered
exploratory in nature. \

Progression of nonmeasurable disease. When appropriate, progress:ton criteria should be
described for each assessment modality (e.g., CT scan, bone scan). Itis important that scans
documenting progression based on nonmeasurable disease be verified by ablinded review
committee and be available for verification by the FDA if needed.

Suspicious lesions. Sometimes new lesions are identified as suspicious. An algonthm
should be provided for following up these lesions and for assignment of progressmn status at
the time of analysis. For example, a radiological finding identified as suspicious at visit one
might be verified as being a new tumor at visit three. It is important that the protocol or
analytical plan clarify whether the progression time would be visit one or visit three.
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R4 APPENDIX 3:
843 EXAMPLE TABLES FOR PFS ANALYSIS
844

845  As discussed in Section IILB., sensitivity analyses may be helpfxil in determining whether the
846  PFS analysis is robust. Different sensitivity analyses can be described in tables that specify how
847 to assign dates of progression events.and dates for censoring of progression data. The following

PR STRNE.  1 ST Y SO

848  three tables describe examples of three different sensitivity analyses:

849
850 a. Table A represents a sensitivity analysis that only includes well-documented and
851 verifiable progression events. Other data are censored. In Table A the progression dates
852 are:
853 e Based only on radiologic assessments verified by an independent review committee
854 (IRC). Clinical progression is not considered a progression endpoint.
855 e Assigned to the first time when tumor progression was noted.
856 e The date of death when the patient is closely followed. Deaths occurring after two or
857 more missed visits, however, are censored at last visit.
858
859 Table A. PFS1 (mcludes documented progression only)
Situation Date of Progression or Censnrmg Outcome
No baseline tumor assessments Randomization : Censored
Progression documented bctween ~ | Earliest of: Progressed
scheduled visits ‘ » Date of radiologic assessment showing
' new lesion (if progression is based on
new lesion); or '
e Date of last radiologic assessment of
measured lesions (if progression is
based on increase in-sum of measured
lesions)
No progression Date of last radiologic assessment of Censored
: measured lesions ‘
g , losi ,‘
N o o Dateotla ologie-asse ot Cor 3
Death before first PD assessment Date of death : Progressed
Death between adequate assessment | Date of death ‘ Progressed
visits
Death or progression after more than | Date of last radiologic assessment of Censored
one missed visit measured lesions
860
861
62 Inline with the intent-to-treat principle underpinning a valid and meammzful analysis of survival,

863  all patients should be followed for disease progression 1rresnect1ve of any interruption to their
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randomized therapy. Hence patients who stop randomized therapy for any reason without
progression (i.e.. due to undocumented clinical progression, change of cancer treatment,
decreasing performance status or unacceptable toxicity) should continue to be followed in so far
as is possible for disease progression. Patients who experience a nrogxessmn event would be
included as such in the analysis and those who continue without pro gression would be censored
at their last adequate visit for progression assessment.

The primary analysis, as defined in Table A and incorporating an intent-to-follow patients for
progression irrespective of any interruption to their randomized therapy. will therefore compare
treatment policies in exactly the same fashion as is standard and common place for overall
survival.

Due to the informative nature of events that lead to the cessation of randomized therapy, it is
important to recognize that analyses that censor patients who stop treatment without progression

at the last adequate tumor assessment can be bxased and misleading and hence can only be
considered exploratory in nature
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The sensitivity analysis in Table B corrects for potential bias in follow-up schedules for
tumor assessment by assigning the dates for censoring and events only at scheduled visit

dates.

Table B. PFS 2 (uniform progress;on and assessment dates)

Situation Date of Progression or Censoring Outcome
No baseline tumor assessments Randomization Censored
Progression documented Date of next scheduled visit Progressed
between scheduled Visits \

No progression Date of last visit with adequate assessment | Censored
Treatment discontinuation for Date of last visit with adequate assessment | Censored
undocumented progression '

Treatment discontinuation for Date of last visit with adequate assessment Censored
toxicity or other reason

New anticancer treatment started | Date of last visit with adequate assessrnent Censored
Death before first PD assessment | Date of death Progressed
Death between adequate Date of death Progressed
assessment visits

Death or progression after more | Date of last visit with adequate assessment | Censored

than one missed visit

b. The sensitivity analysis in Table C evaluates PFS accordmg to the investigator’s

assessment.

Table C. PFS 3 (includes investigator claims)

Situation Date of Progression or Censormg Outcome
No baseline assessment Randomization Censored
Progression documented between | Next scheduled visit Progressed
scheduled visits ‘

No progression Date of last visit with adequate assessment Censored
Investlgator claim of chmcal Scheduled visit (or next scheduled v151t if Progressed
progression between visits)

Treatment discontinuation for | Date of last visit with adequate assessment Censored
toxicity or other reason |

New anticancer treatment started | Date of last visit with adequate assessment Censored
with no claim of progression \ /

Death before first PD assessment | Date of death Progressed
Death between adequate Date of death Progressed
assessment visits or after patient

misses one assessment visit

Death after an extended lost-to- Last visit with adequate assessment Censored
follow-up time (two or more :

missed assessments)
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f’m90 ‘ APPENDIX 4: *
s91 INDEPENDENT REVIEW OF TUMOR ENDPOINTS
892 '

893  Sponsors and the FDA need to be able to verify clinical trial results that support drug approval,
894  including ORR and progression-free survival. ORR determined in single-arm studies can be

895  verified by scrutiny of a limited number of images. However, when drug approval is based on
896  measurement of progression-free survival in a randomized study, careful planning is needed to
897  minimize bias and to allow the sponsor and the FDA to verify results. This is especially true
898  when investigators and patients cannot be blinded to treatment assxgnment because of drug

899  toxicities or manner of administration. An independent endpoints review committee (IRC)

900 provides a mechanism to minimize bias in interpretation of the radmloglc findings and

901  independent adjudication of endpoints. We recommend that a clearly described written plan

902  outlining the IRC function and process, sometimes called an independent review charter, be

903  agreed upon with the FDA prior to study conduct. It is important that the plan descrxbe how the
904  independence of the committee will be assured; how images will be collected, stored,

905 transported, and reviewed; how differences in image interpretation will be resolved; how clinical
906  data will be used in final endpoint interpretation; and how, if needed, images and IRC results will
907  be made available to the FDA for audit. The use of an IRC i is dlscussed further in a draft

908  guidance for the development of medical imaging products

909

15 See draft guidance for industry Developmg Medical Imaging Drug and Biological Products, Part 3: Design,
A Analysis, and Interpretation of Clinical Studies. When final, this guidance will represent the FDA’s current thinking
y on this topic. For the most recent version of a CBER guidance, check the CBER guidance Web page at
http://www.fda.gov/cher/ guidelines.htm.
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