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Abstract

Background—~Patients who receive immunotherapeutics may develop an atypical response
pattern, which warrants further investigation into the potential benefits and risks for patients who
continue immunotherapy beyond RECIST-defined disease progression.

Methods—A pooled analysis including all submissions to U.S. Food and Drug Administration
(FDA\) in support of marketing applications for anti-PD-1 antibodies and approved by FDA for
treatment of patients with unresectable or metastatic melanoma (MM) was conducted to evaluate
the potential benefits and safety of treatment beyond progression (TBP). Trials had to allow for
continuation of the antibody beyond RECIST-defined progression (RECISTPD) in the anti-PD-1
arm. Any patient receiving the anti-PD-1 antibody after their RECISTPD date were included in the
TBP cohort and analyzed descriptively at baseline and at time of progression with the cohort not
receiving treatment beyond progression (noTBP). Patients in the TBP cohort had target lesion (TL)
response after progression analyzed relative to PD and baseline TL burden.
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Findings—Of 2624 pooled patients receiving immunotherapy, 52% (1361/2624) had progressive
disease (PD); of these, 51% (692/1361) received continued anti-PD-1 antibody beyond RECIST-
defined progression. Nineteen percent (95/500) of patients in TBP cohort with evaluable
assessments experienced a = 30% decrease in tumor burden, when considering burden at
RECISTPD as the reference, representing 14% (95/692) of those TBP and 3:6% (95/2624) of all
immunotherapy treated patients. Overall survival (OS) was greater in the TBP cohort compared
with the noTBP cohort. One of the pooled trials was a double-blind, randomized, active-controlled
trial evaluating an anti-PD-1 antibody vs. chemotherapy in which OS appeared similar in both
arms for patients treated beyond progression and longer than the noTBP cohorts. Immune-related
adverse events (irAE) up to 90-days from discontinuation were similar between the TBP cohort
and the noTBP cohort.

Interpretation—Continuation of TBP in the product labeling of these immunotherapies has not
been recommended as the clinical benefit remains to be proven. TBP with anti-PD-1 antibody
therapy may be appropriate for select patients with MM, identified by specific criteria at the time
of progression, based on the potential for late responses in the setting of the known toxicity
profile.

Funding—none

Introduction

Unique clinical and regulatory issues have arisen in the treatment of unresectable and
metastatic melanoma (MM) with the approval of multiple immunotherapies and numerous
ongoing and planned clinical trials with these products. One issue concerns the adequacy of
conventional response criteria, i.e., Response Evaluation Criteria in Solid Tumors v1-1
(RECIST), to characterize the clinical activity of immunotherapeutics and whether to
continue treatment beyond progression (TBP) per conventional response criteria to
maximize the potential for benefit from an immunotherapeutic.! Patients who receive
immunotherapy may develop an atypical response pattern, initially meeting conventional
response criteria for progressive disease, followed by decreases in tumor burden.2= This
pattern of response may relate to a delayed anti-tumor effect based on timing of an effective
anti-tumor immune response, or to increases in the radiographic appearance of tumor lesions
not based on tumor growth, but on inflammatory processes within the lesion due to transient
immune cell infiltration (i.e., “pseudoprogression”).>8 Responder analyses suggest that
patients who progress by RECIST, but not by criteria accounting for potential delayed
effects of immunotherapy, such as immune-related response criteria (irRC), may have
clinical outcomes more closely approximating patients who do not progress by RECIST.2-4:9

Given the uncertainty regarding whether treatment discontinuation based on disease
progression per RECIST could be premature in the context of immunotherapies, clinical
trials of immunotherapies commonly allow for treatment beyond RECISTPD.! However, it
remains difficult to assess the clinical benefit of TBP, as these trials rarely allowed for
continuation of treatment in the control arm beyond progression, the number of patients who
developed significant tumor responses after progression was generally small in the recently
reported studies of TBP, and associations with TBP and overall survival previously reported
in patients with MM did not include similar analyses of the control arm where TBP was also
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permitted.8-11 To investigate the impact of TBP in MM, and to better characterize which
MM patients may benefit from TBP, we conducted a pooled analysis of eight clinical trials
that evaluated the safety and efficacy of nivolumab and pembrolizumab—oboth anti-
programmed death receptor-1 (PD-1) antibodies—in this population and permitted selected
patients to continue therapy after RECISTPD. To our knowledge, this is the first report of
overall survival (OS) in patients TBP in a randomized, double-blind trial comparing
nivolumab with dacarbazine, which allowed for the unique situation of TBP in both arms
with continued blinding.1213 These analyses are important to inform recommendations
regarding regulatory endpoints and clinical protocol specifications for continuing a therapy
after disease progression by conventional criteria.

Search Strategy and Selection Criteria

Procedures

Outcomes

Trials were eligible for pooled analysis if they were submitted to the U.S. Food and Drug
Administration (FDA) in support of a marketing application that was ultimately approved
prior to January 2017 for treatment of patients with MM, included an anti-PD-1 antibody-
alone or in combination arm, and allowed for the anti-PD-1 antibody to be continued beyond
RECISTPD. Table 1 summarizes the eight multicenter clinical trials that met these criteria

and were pooled for this analysis; the designs of these trials have been reported previously.
12-21

Individual patient data (IPD) from the 2624 patients receiving at least one dose of
pembrolizumab or nivolumab were pooled. Investigator evaluated tumor assessments for
target, non-target, and new lesions were reviewed to assure each time point had all tumors
assessed, that new lesions found at those time points were evaluated as new lesions and not
in target lesion totals, and that non-target response was captured. Assessments of tumor
response at individual time points and overall were re-derived and analyzed in a manner
consistent with RECIST v1-1 across all studies. Target lesion (TL) tumor burden was
calculated as the sum of longest diameter for non-nodal lesions and short axis for nodal
lesions. Dates of non-protocol therapy, to include radiotherapy, oncologic surgery, or
systemic anti-cancer treatments provided a censor for evaluation of response or progression
across all studies. For all trials, the assessment schedule for TBP patients was the same as
was defined in the pre-RECISTPD phase.

Patients were categorized as being treated beyond progression if the date of last drug
exposure was after their progression date, where date of progression was determined by
observing one or more of the following: an increase in TL sum of = 20% from nadir along
with a relative increase of at least 5mm in tumor burden, unequivocal progression in non-
target lesions, or the appearance of a new lesion. The duration of TBP was defined as the
length of time from RECISTPD date to the date of last dose of anti-PD-1 antibody treatment
or receipt of non-protocol anti-cancer treatment, whichever occurred earlier. A TBP response
was defined as a decrease in TL tumor burden (sum of the reference diameters) of at least
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30% from the TL tumor burden at the time of RECISTPD, which did not require
confirmation at a subsequent assessment. Additionally, patients achieving a 30% decrease in
TL tumor burden—relative to baseline—during their post-RECISTPD TBP period were
considered responders.

Time point response was defined as complete response (CR) when the disappearance of all
target lesions (nodal lesions decreased to < 10mm) and non-target lesions was observed,
partial response (PR) was established by > 30% decrease from baseline TL sum, and stable
disease (SD) was based on exclusion from CR, PR or progressive disease (PD) categories
and having a minimum duration of 8 weeks (this varied by protocol between 6, 9, or 12
weeks or not being defined). Assignment of a CR or PR required confirmation on a
subsequent imaging assessment performed at least 4 weeks after the initial documentation of
this response. These time point assessments were used to derive a confirmed best overall
response and duration of response. Overall Survival (OS) was defined as the time from
randomization to death from any cause and was censored at date of last-follow up for
patients still alive at data cutoff.

Immune-related AE’s (irAEs) were defined as those select AE categories commonly
recognized as being immune-related (per anti-PD-1 package inserts), events occurring after
the start of treatment and within 90 days post discontinuation of therapy, and requiring use
of corticosteroids for management. Serious adverse events (SAE) were defined as per 21
Code of Federal Regulations 312:32 as those adverse events whose outcome was death, life-
threatening, required initial or prolongation of hospitalization, resulted in a incapacity or
substantial disruption of the ability to conduct normal life functions, or a congenital
anomaly/birth defect, or those adverse events jeopardizing the patient and potentially
requiring medical or surgical intervention to prevent one of the prior listed outcomes. AEs
(common) and irAE’s among the TBP cohort were analyzed pre- and post-PD, with the post-
PD period including 30 days of follow-up (a longer follow-up was not evaluated, to allow for
appropriate comparison of the two groups). Analysis of TBP vs. noTBP cohorts included all
adverse events experienced after treatment and within 90 days post-discontinuation.

Statistical Analysis

Descriptive statistics were used to characterize demographics, disease characteristics, tumor
measurements, progression, treatment duration, confirmed best overall response, and adverse
events (AEs) by TBP cohort. Kaplan-Meier methods provided OS estimates and
corresponding 95% confidence intervals.22 The analysis for this paper was generated using
SAS software version 9-4. Copyright © 2002-2012 SAS Institute Inc. SAS and all other
SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS
Institute Inc., Cary, NC, USA. Survival figures were generated using version 3-4-2 of R: a
language and environment for statistical computing and version 1-0-153 of RStudio © 2009-
2017 RStudio, Inc.

Role of the funding source

There was no funding source. All authors as FDA employees had full access to the data.
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Overall, 2624 patients with MM who received pembrolizumab or nivolumab in clinical trials
were included in the pooled analysis; of those, 1361 (52%) met criteria for progression (PD)
per RECIST, and 692 (26%) received an anti-PD-1 antibody beyond RECISTPD (TBP
cohort) (Figure 1). The majority of patients with RECISTPD progressed at the first
assessment after study entry (range: Week 1-Week 24): 66% (459/692) and 63% (422/669)
of the TBP and noTBP cohorts, respectively (appendix p2). The median duration of TBP
was 1-41 months (m) (IQR: 0-69-4-86) (appendix p3). Patients in the TBP cohort were
followed for a median of 15-7 months (IQR: 11.7-23.6) and those in the noTBP cohort had
14-1 months (IQR:11.2-22-2) of follow-up.

Patient Characteristics at Baseline and Time of Disease Progression

Patient characteristics at baseline appeared similar between the TBP and noTBP cohorts
with the exception of a higher proportion of patients in the TBP cohorts with an ECOG
performance status (PS) of 0 (77% (533/692) vs. 65% (437/669)) and normal LDH (65%
(451/692) vs. 55% (366/669)) (Table 2). At the time of RECISTPD, the differences in
ECOG PS of 0 (67% (463/692) vs. 34% (227/669)) and normal LDH (63% (435/692) vs.
31% (205/669)) in the TBP and noTBP cohorts, respectively, were more pronounced. The
confirmed best overall response (cBOR) prior to RECISTPD was similar between the TBP
and noTBP cohorts—a cBOR of partial or complete response in 14% and PD in
approximately two-thirds of patients in both cohorts. However, at the time of RECISTPD, a
higher proportion of TBP patients had a reduction in TL tumor burden from baseline than
the noTBP cohort, 41% (284/692) vs. 26% (174/669), with a median change in TL tumor
burden relative to baseline of 5-8% (IQRL-28 to 29%) in the TBP cohort and 20-7% (IQR:
-8 10 47%) in the noTBP cohort.

At RECISTPD, the determinants of disease progression appeared to differ between cohorts.
In the TBP and noTBP cohorts, respectively, 30% (208/692) vs. 21% (143/669) progressed
due to TL progression, 36% (248/692) vs. 27% (179/669) progressed due to new lesion(s),
10% (66/692) vs. 9% (59/669) progressed due to non-target lesions, and 25% (170/692) vs.
43% (288/669) progressed based on a combination of TL progression, appearance of new
lesions, or non-target lesion progression. In patients progressing solely due to new lesions,
the new lesions more frequently involved a non-visceral site (50% (124/248) vs. 36%
(64/179)) but less frequently involved the CNS (7-7% (19/248) vs. 21-2% (38/179)) in the
TBP cohort than in the noTBP cohort (appendix pp 15-16).

Response after Progression Analysis

Among the 692 patients in the TBP cohort, 500 (72%) were evaluable for a TBP response
based on documentation of TL tumor burden at the time of RECISTPD and on at least one
post-progression tumor burden assessment. The analysis demonstrated TBP responses (i.e.,
>30% decrease in TL tumor burden) in 95/500 (19%) and increases in TL tumor burden
meeting the threshold of 220% in 64/500 (13%) of evaluable patients (appendix p4 and p17).
Of the 95 patients with a TBP response, eight had documentation of new lesion(s), three had
documentation of a change from equivocal to unequivocal progression status in non-target
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disease, and one had documentation of both during the interval from RECISTPD to first
determination of a TBP response. The median time from RECISTPD to TBP response was
2:8m (IQR: 1.4-5-5m). TBP responders were treated beyond progression a median 9-4m
(IQR: 5:4-13-7m) and TBP non-responders were treated beyond progression for a median of
1-3m (IQR: 0:7-3-0). An assessment of differences in patient characteristics at the time of
RECISTPD within the TBP cohort based on TBP response status reveals that patients with a
TBP response more frequently had new lesions as the reason for RECISTPD [(43/95) 45%
vs. (205/597)34%] as well as normal LDH [(73/95) 77% vs (362/597) 61%).

In addition to performing an analysis of response in patients TBP as assessed from
progressive disease we also performed an analysis of response in patients TBP as assessed
relative to TL burden at baseline. Of the 57 patients TBP with a subsequent response on
imaging (=30% reduction in tumor burden) as assessed from baseline after RECIST-defined
progression, the timing of initial PD occurred at a median of 12 weeks (IQR: 9-12) with
most occurring at the first tumor assessment (demographics and additional information is
reported in appendix p23). The criterion met for initial RECIST-defined PD was solely the
appearance of new lesion(s) in the majority (34 of the 57) of TBP patients with a subsequent
response; moreover, 30 of the 57 patients had already experienced some decrease in tumor
burden at the time of progression (appendix p4 and p23). Median duration of TBP among
these 57 patients was 7-5 months (IQR: 4.5-12.7) and median time to post-progression
response was 2-7 months (IQR: 1-4-4-2). Altogether, there were 115 patients who
experienced either a subsequent response (=30% reduction in tumor burden) in reference to
baseline and/or progressive disease during their TBP period; these patients are further
described and shown in (appendix p8 and p17).

Analysis of response after RECISTPD in the noTBP cohort is limited to 76/669 (11%)
patients with additional TL tumor assessments while in observation prior to starting
subsequent therapy, among whom 64/669 (10%) had TL tumor burden levels recorded at
time of initial RECISTPD. Sixteen percent (10/64) exhibited post-progression response
(=30% reduction in TL tumor burden) as assessed relative to TL tumor burden at
RECISTPD. This represent 1.5% (10/669)of noTBP cohort and 0-4% (10/2624) of all
immunotherapy treated patients. In the noTBP cohort, the median time from RECISTPD to
start of subsequent therapy was 0-5 months (IQR: 0-2, 1-2). Further analysis was performed
examining percent change in tumor burden from baseline by treatment visit for patients
progressing due to target lesion increase and continuing treatment beyond progression
(appendix pp 12-14).

Overall Survival Analysis

In the OS analysis of anti-PD-1 antibody-treated patients with RECIST-defined PD by TBP
status, median OS was 24-4m (95% confidence interval [CI]: 21-2, — 26-3) and 11-2m (95%
Cl: 101, 12.9) in the TBP and noTBP cohorts, respectively (Figure 2). Thirty-six percent
(235/652) of the TBP cohort had died from any cause as compared to 57% (361/636) of the
noTBP cohort at the time of data cut-off.

Trial CA209066 provides a rare opportunity to evaluate TBP in a double-blind, randomized,
active-controlled clinical trial where patients with RECISTPD could continue assigned
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treatment, i.e., the anti-PD-1 antibody (nivolumab) or the control chemotherapy
(dacarbazine) along with the respective matched placebo infusions to maintain the blind.1213
Of 250 patients with RECIST-defined PD, 59 received TBP on the nivolumab arm and 54
received TBP on the dacarbazine arm. These numbers differ slightly within each TBP cohort
compared to those previously described due to the re-derivation of progression events and
recoding for this pooled analysis as described in the methods section.1213 Demographics
between arms in Trial CA209066 and best overall response prior to PD are described in
appendix pp 25-26. The median duration of treatment beyond progression in study
CA209066 was 1-3 months (IQR: 0-3-2.8) in the nivolumab arm and 0-4 months (IQR: 0-2—
1.4) in the dacarbazine arm. The OS Kaplan-Meier curves for patients with RECISTPD are
shown in Figure 3. While the dacarbazine arm noTBP demonstrated median OS of 9-6m
(95% CI: 6-9, 11-8), no other arms reached median survival. However, survival probabilities
at 1 year within the nivolumab arm in noTBP cohort was 62% (95% CI: 42, 77), and was
61% (95% CI: 45, 74) in TBP cohort; within the dacarbazine arm one year survival
probability in the TBP cohort was 53% (95% ClI: 32, 70), and was 37% (95% CI: 25,49) in
noTBP cohort. The percentage of deaths was similar across the TBP (nivolumab 32%
(19/59), dacarbazine 31% (17/54)) and nivolumab noTBP arms, 29% (12/41), though higher
in the dacarbazine noTBP arm 54% (52/97).

Safety Analysis

Among 1361 patients with RECISTPD, 362/669 patients (54%) in the noTBP cohort
experienced an SAE up to 90 days post treatment discontinuation compared to 295/692
patients (43%) in the TBP cohort. In the TBP cohort, 18% (121/692) experienced a serious
adverse event (SAE) in the period of time prior to progression, and 24% (163/692) in the
period of time post progression up to 30 days after treatment discontinuation. The only AE
with a >2% difference occurring in the post progression time period compared to the
treatment prior to progression time period was vitiligo (8% to 5%) (appendix pp 27-28). Of
patients not treated beyond progression, 15% (99/669) received another immunotherapy in
their next line of therapy, compared to 20% (136/692) of those TBP. In study CA209066,
44% (26/59) TBP went on to receive another immunotherapy, compared to 41-5% (17/41)
noTBP in the nivolumab arm, and 50% (27/54) of patients TBP did not receive another
immunotherapy compared to 45% (44/97) noTBP in the dacarbazine arm (appendix p29).

Overall, 11% (78/692) of the TBP cohort and 16% (106/669) of the noTBP cohort
experienced an irAE within 90 days of receiving the anti-PD-1 antibody (appendix p30).
Within the TBP cohort, 4-3% (30/692) experienced an irAE prior to RECISTPD, and 4-0%
(28/692) in the time post progression up to 30 days after treatment discontinuation. Given
that patients selected for TBP may have had improved tolerability of anti-PD-1 antibody we
also evaluated the AEs in the TBP and noTBP cohorts prior to progression (appendix p31).
AEs with a > 5% difference were anemia, abdominal pain, diarrhea, nausea, vomiting,
pyrexia, decreased appetite, and dyspnea; all of these were increased in the noTBP cohort
compared to the TBP cohort.
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Discussion

This pooled analysis describes clinical outcomes for the 2624 patients with MM receiving an
anti-PD-1 antibody in trials submitted to FDA in support of marketing applications and
approved by FDA for treatment of MM patients. While the majority of patients with
RECISTPD (51% [692/1361] of patients) received continued anti-PD-1 antibody beyond
RECISTPD, a modest proportion of these patients (14% [95/692]) appeared to have
subsequent decreases in their TL tumor burden reaching the level of a response (=30%
decrease) in our analysis. We determined that post-progression responses were not limited to
the TBP cohort as 1:-5% (10/669) of patients in the noTBP cohort experienced a subsequent
response. The difference between the TBP and noTBP cohorts in the proportion of patients
with post-progression responses is less pronounced when considering only the subset of
patients evaluable for a subsequent response, i.e., 19% (95/500) and 16% (10/64),
respectively. Overall survival (OS) was greater in the TBP cohort with a median OS of
24-4m (95% confidence interval [Cl]: 21-2, — 26-3) compared to the noTBP cohort with a
median OS of 11-2m (95% CI: 10-1, 12:9) in the pooled analysis. However, in our
exploratory subgroup analyses of overall survival in the CA209066 trial, which permitted
TBP in both the nivolumab arm and the dacarbazine arm in this double-blind randomized
controlled trial, OS appeared similar in both arms for the subgroup of patients treated
beyond progression. Overall, in our pooled analyses the safety profile of anti-PD-1 antibody
treatment in the TBP period appears consistent with the safety profile observed in the period
prior to disease progression.

The strengths of these analyses lie in the number of trials pooled, representing the largest
analysis to date describing outcomes of patients TBP. In addition, the analysis of the double-
blind, randomized, controlled trial of nivolumab vs. dacarbazine provided the unique ability
to explore survival outcomes for patients within the anti-PD-1 antibody and standard
chemotherapy arms based on continuation of TBP. A limitation of these exploratory analyses
is that trials included in the pooled analyses used different criteria for TBP continuation and,
therefore, the pooled populations differed. Nevertheless, demographic and disease
characteristics data demonstrated that patients who received TBP more often had
progression with new lesions in non-visceral/non-CNS disease sites, a favorable ECOG
performance status (i.e., 0 vs. 1 or 2), and normal LDH compared to patients noTBP. This
appears consistent with protocol patient selection criteria intended to limit risks to patients
who continue anti-PD-1 antibody therapy after initial documentation of RECISTPD. Typical
patient selection criteria for continuation of TBP include absence of signs and symptoms or
laboratory values indicating clinically significant PD, absence of a decline in ECOG
performance status, and absence of rapid PD at critical anatomical sites requiring urgent
medical intervention. Our pooled analyses suggest that disease characteristics and
demographics were similar between patients TBP with and without subsequent responses
with the exception that patients TBP with subsequent responses more commonly progressed
due to new lesions and had a normal LDH at time of progression as compared with those
TBP who did not subsequently respond.

Similar to other uncontrolled reports, our pooled analysis shows that among the patients
receiving anti-PD-1 antibody therapy who experienced progressive disease by conventional
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response criteria, the TBP cohort has an increased median OS compared to the noTBP
cohort.23:10 |t is unclear if patients in the TBP cohort who were selected by the investigator
to continue anti-PD-1 antibody therapy after investigator-determined PD may have had a
better outcome due to differences in known prognostic factors, which was observed in our
analyses as well as TBP analyses by others, or in unknown prognostic factors, rather than
due to continued TBP with the anti-PD-1 antibody.81%:11 To account for known and
unknown prognostic factors, a trial randomizing patients to receive TBP or not would be
necessary to demonstrate the clinical benefit, if any, with TBP. However, OS analysis from
trial CA209066 suggests that patients receiving TBP in the nivolumab and dacarbazine arms
had similar outcomes despite a clear improvement in efficacy with nivolumab in the overall
trial population. While these post-hoc survival analyses are limited by absence of a second
randomization at the time of progression, the findings support that those being selected for
TBP may have a different natural history of disease as opposed to a delayed
immunotherapeutic benefit.

Clinical protocols studying immunotherapies may allow patient management based on
immune-related response criteria such as irRC or iRECIST. However, the assessment
method for evaluating response intended to support efficacy in a regulatory submission has
been based on conventional criteria, typically RECIST.24 While a subset of patients may
exhibit tumor shrinkage after continuation of anti-PD-1 antibody beyond RECISTPD,
overall this represents 3-6% (95/2624) of the total treated population. Although reference
time point to calculate relative tumor burden changes may differ as well as the definition of
TBP across studies of TBP with anti-PD-1 antibodies, the rate of response following TBP
reported here of 11% (57/500) to 19% (95/500) using a reference time point of baseline or
RECISTPD, respectively, is consistent with those reported in MM and across cancer types,
including non-small cell lung and renal cell carcinoma trials.28-11 In our pooled analysis,
we defined patients who were TBP as those who received an anti-PD-1 antibody at any time
after RECISTPD albeit any retrospective cutoff to identify TBP is arbitrary. The cutoff for
patients treated for greater than 6 weeks was evaluated in two other trials and was in the
range seen with our pooled analysis: of the 1361 progressed patients, 359 (26%) received
therapy for greater than 6 weeks post initial RECISTPD and among those 24% (85/359)
exhibited response from PD.22 While the relatively few additional patients that would be
classified as objective responders by tumor response criteria accounting for the potential
delayed responses with anti-PD-1 therapy is unlikely to meaningfully alter a benefit-risk
analysis, the assessment of time-to-event, tumor-measurement based endpoints (e.g.,
progression-free survival) using response criteria modified for immunotherapeutics may be
more impactful. Another limitation of our pooled analysis is that we were unable to explore
associations between survival and tumor measurement based endpoints using alternative
response criteria (e.g., irRC and iRECIST) since not all of the trials recorded the necessary
lesion measurements. As more combination therapies emerge in clinical trials with the
potential to increase tumor inflammation, the need for evaluation of non-classical responses
may increase. Our analysis of AEs does not appear to indicate a detrimental safety impact
from continuation of anti-PD-1 antibody beyond progression. This is consistent with the
typical patient selection criteria for continued treatment which excludes signs and symptoms
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or laboratory values indicating clinically relevant PD. Examination of irAEs did not cause
concern that substantially more irAEs resulted from continuing therapy beyond progression.

In summary, the risks of continued treatment beyond progression—both the safety risks of
the anti-PD-1 antibody and the risks of continuing an inefficacious agent with delay of
alternative therapy—should be balanced with the modest potential of a subsequent reduction
in tumor burden or prolonged stability. Although FDA does not consider costs of drugs in
making regulatory decisions, costs associated with continuation of treatment beyond
progression may be an additional consideration for other stakeholders, including health care
insurers and patients. Further evaluation is needed to identify those who may benefit from
continued treatment, with potential incorporation of biomarkers and patient characteristics.
From a regulatory standpoint, there does not appear to be an obvious safety reason to
recommend against allowing TBP in clinical protocols evaluating immunotherapies.
However, we recommend that well-defined patient selection criteria be pre-specified in all
clinical protocols and patients receive informed consent documents detailing what is known
about TBP in the development program of the immunotherapeutic to ensure the potential
benefits outweigh the potential risks. The development of standardized response criteria that
account for atypical response patterns with immunotherapeutics for use in defining clinical
benefit of these therapies in clinical trials remains an active area of investigation.34.24
Comparisons of conventional response criteria such as RECIST with criteria that account for
the potential for patients to experience delayed responses such as iRECIST are required not
only to assess whether such immune-modified criteria more fully capture the clinical benefit
with the use of continued treatment in the presence of progression of existing lesions and
appearance of new tumor lesions, but also to identify patients refractory to the
immunotherapy for enroliment in subsequent trials. As the survival of patients TBP appears
to be similar in the chemotherapy arm and the anti-PD-1 antibody arm in the comparative
trial, the absolute number of patients with a “delayed response” during TBP with anti-PD-1
antibodies is low relative to the total population in the pooled analysis, responses after
RECISTPD were observed in patients in the noTBP cohort, and none of the trials
randomized patients to receive TBP vs. no TBP, the overall clinical benefit of TBP remains
unclear at this time. Thus, continuation of TBP in the product labeling of anti-PD-1 antibody
therapies has not been recommended. However, the practice of medicine is outside FDA’s
purview, and the continuation of an immunotherapeutic in clinical practice to maximize the
potential for a patient to experience a late response would continue to weigh clinical criteria,
such as those used in clinical trials based on extent of progression of disease and subjective
patient status, to inform the risk-benefit analysis of this approach.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in Context Panel
Evidence before this study

Patients receiving immunotherapy may develop an atypical response pattern, initially
meeting conventional response criteria for progressive disease, followed by decreases in
tumor burden. Given the uncertainty regarding whether treatment discontinuation based
on disease progression per standard criteria could be premature in the context of
immunotherapies, clinical trials of immunotherapies commonly allow for treatment
beyond RECISTPD. However, it remains difficult to assess the clinical benefit of TBP, as
these trials rarely allowed for continuation of treatment in the control arm beyond
progression, the number of patients who developed significant tumor responses after
progression was generally small in the recently reported studies of TBP, and associations
with TBP and overall survival previously reported in patients with metastatic melanoma
did not include similar analyses of the control arm where TBP was also permitted.

Added Value of this study

This is a large pooled-analysis of patients with unresectable or metastatic melanoma
treated beyond progression which shows response information at various timepoints and
perspectives within the same pooled-group with accompanying safety information. In
addition, overall survival data is presented from a randomized trial allowing for
continuation of treatment beyond progression in both the anti-PD-1 antibody and
chemotherapy control arms.

Implications of all the available evidence

FDA perspective on this issue based on our analysis is described. Continuation of TBP in
the product labeling of anti-PD-1 antibody therapies has not been recommended.
However, the continuation of an immunotherapeutic in clinical practice to maximize the
potential for a patient to experience a late response would continue to weigh clinical
criteria, such as those used in clinical trials based on extent of progression of disease and
subjective patient status, to inform the risk-benefit analysis of this approach.

Lancet Oncol. Author manuscript; available in PMC 2019 February 01.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Beaver et al. Page 14

Eight Pooled Trials: Anti-PD1 Antibody
Unresectable or Metastatic Melanoma

|

Randomized (n=3700)
Single-arm (n=107)*

l 5 Randomized to control (n=1160)

Anti PD-1 therapy (n=2647)

Did not receive therapy (n=23)

Received at least one dose of therapy (n=2624)

Did not progress (n=1263)

Progressed (n=1361)

|
| }

Treated with Anti-PD1 agent beyond progression (n=692) Not treated with Anti-PD 1 agent beyond progression (n=669)
Evaluable for OS analyses (n=652) Evaluable for OS analyses (n=636)
l No post progression target tumor assessment (n=161)

At least one post progression assessment (n=531)
-Evaluable for response from baseline

Target tumor assessment at time of progression (n=500) Not evaluable for response from progression (n=31)

-Evaluable for response from progression n=8 with no residual tumor burden
N n=23 assessment not made

i

Subsequent Responders (n=115)
n=57 from Baseline
n=95 from Progression

*No OS data was submitted on this trial

Figure 1. Consort Diagram Pooled Population
Consort Diagram detailing patient inclusion for various analyses from the pooled studies of

patients receiving Anti-PD-1 therapy for unresectable metastatic melanoma.
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178 (268) 71355 5 (413) 0 (417)

Figure 2. Overall Survival Pooled Analysis of Patients Treated with anti-PD-1 Antibody
Kaplan-Meier estimates of overall survival in pooled patients treated with anti-PD-1

antibody by treatment beyond progression group. Includes all patients receiving at least one
dose of anti PD-1 antibody, excluding the n=107 patients on Trial CA209003 who did not
have OS follow up. The cohort of patients who did not have PD demonstrated an initial
decline in this curve as a result of early mortality prior to an assessment for progression or

response.
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Figure 3. Overall Survival by Arm and Treatment Beyond Progression Trial CA209066
Kaplan-Meier estimates of overall survival from Trial CA209066 by arm and treatment

beyond progression status. A, Treatment beyond progression (TBP); B, No Treatment

beyond progression (noTBP).
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