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DISCLAIMER STATEMENT
The attached package contains background information prepared by the Applicant and the
Food and Drug Administration (FDA) for the panel members of the advisory committee. The
package contains assessments and/or conclusions and recommendations written by individual
FDA reviewers. Such conclusions and recommendations do not necessarily represent the final
position of the individual reviewers, nor do they necessarily represent the final position of the
Review Division or Office. We have brought the drug pembrolizumab (also known as
KEYTRUDA®) to this Advisory Committee in order to gain the Committee’s insights and opinions,
and the background package may not include all issues relevant to the final regulatory
recommendation and instead is intended to focus on issues identified by the Agency for
discussion by the advisory committee. The FDA will not issue a final determination on the issues
at hand until input from the advisory committee process has been considered and all reviews
have been finalized. The final determination may be affected by issues not discussed at the
advisory committee meeting.
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Definition
Adverse event
American Joint Committee on Cancer
All-Subjects-as-Treated
Breast cancer-specific quality of life questionnaire
Confidence interval
Combined positive score
Data monitoring committee
Eastern Cooperative Oncology Group
Event-free survival
Executive Oversight Committee
European Organisation for the Research and Treatment of Cancer
Estrogen receptor
US Food and Drug Administration
Human epidermal growth factor receptor 2
Hazard ratio
Interim analysis
Investigation of serial studies to predict your therapeutic response with imaging and molecular
analysis 2
Intent-to-treat
Kaplan-Meier
Least square
Neoadjuvant chemotherapy
Non-small cell lung cancer
Oncologic Drugs Advisory Committee
Overall survival
Pathologic complete response
Programmed cell death-1
Programmed cell death-1 ligand-1
Progression-free survival
Progesterone receptor
Predictive probability
Patient-reported outcomes
Preferred term
Quality of life questionnaire core 30
Quality of life
Reference Safety Dataset
Serious adverse event
Statistical analysis plan
Supplemental Biologics License Application
Tumor infiltrating lymphocytes
Triple-negative breast cancer
United States
No invasive or noninvasive residual in breast or nodes
Absence of invasive cancer in the breast irrespective of ductal carcinoma in situ or nodal
involvement
No invasive residual in breast or nodes; noninvasive breast residuals allowed
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1. Introduction
The FDA’s Position
This briefing document includes the Applicant’s position followed by the FDA’s position as a
new pilot format to reduce redundancy and improve readability.
The Applicant submitted results from KEYNOTE-522 to support their proposed indication of the
treatment of patients with high-risk early-stage triple-negative breast cancer (TNBC), in
combination with chemotherapy as neoadjuvant treatment, then as a single agent as adjuvant
treatment after surgery. KEYNOTE-522 is a randomized (2:1), double-blind, placebo-controlled
trial, comparing pembrolizumab to placebo in combination with chemotherapy in the
neoadjuvant setting and as monotherapy in the adjuvant setting in 1174 patients with high-risk,
early-stage TNBC. The co-primary endpoints are pathologic complete response (pCR) rate and
event-free survival (EFS), and overall survival (OS) is a key secondary endpoint.
At the most recent interim analysis (IA) of KEYNOTE-522, IA3, the pCR rate difference between
the two treatment arms was 7.5% (95% CI: 1.6%, 13.4%) based on all randomized patients. The
EFS endpoint had not met its pre-specified threshold for statistical significance and remained
immature with 53% of targeted EFS events having occurred. As a result, the OS endpoint could
not be formally tested and is also immature with 32% of the targeted OS events having
occurred. More patients who received pembrolizumab compared to placebo experienced
immune-mediated adverse events (AEs) or infusion reactions and there were four deaths in
patients who received pembrolizumab which were potentially due to immune-mediated AEs.
The key issues surrounding the application include:
1. Neoadjuvant pembrolizumab confers only a small absolute improvement in pCR rate which
is of questionable clinical meaningfulness.
2. EFS and OS data are immature and unreliable.
3. The design and results of KEYNOTE-522 do not currently support a role for adjuvant
pembrolizumab.
4. Supportive data of clinical benefit from another TNBC treatment setting are lacking.
5. The addition of pembrolizumab is associated with increased toxicity due to increased
immune-mediated AEs, some of which may be severe, irreversible, and/or require life-long
medication in potentially curable and otherwise healthy patients.

1.1 Proposed Indication(s)

The Applicant has requested accelerated approval for the following proposed indication:
“KEYTRUDA® is indicated for the treatment of patients with high-risk early-stage triple-negative
breast cancer (TNBC), in combination with chemotherapy as neoadjuvant treatment, then as a
single agent as adjuvant treatment after surgery”

8

Pembrolizumab
Oncologic Drugs Advisory Committee Briefing Document

High-risk, Early-stage Triple-negative Breast Cancer

1.1.1 Rationale for Proposed Indication and Accelerated Approval
The Applicant’s Position:
TNBC is associated with higher tumor grade at diagnosis, a higher risk of distant disease
recurrence, particularly to visceral organs and brain, and poor clinical outcomes [1] [2] [3].
Overall, the risk of recurrence or death is high for patients with early-stage, high-risk TNBC (ie,
stage II or III disease); the 5-year event-free survival (EFS) and overall survival (OS) rates are
~71% and ~77%, respectively [4]. Patients who do not achieve pathological complete response
(pCR) after neoadjuvant chemotherapy (NAC) have higher disease recurrence rates (5-year EFS
rate ~58%) and increased mortality (5-year OS rate ~67%) [4]. While patients who achieve pCR
after NAC have a better prognosis, they are still at risk for disease recurrence (5-year EFS ~86%)
and death (5-year OS rate ~89%) [4]. Therefore, there is an unmet medical need for new
therapies for this highly aggressive disease that result in an increased pCR rate at the time of
definitive surgery and improved long-term outcomes and survival for patients with high-risk,
early-stage TNBC independent of whether pCR was attained at the time of surgery.
Pembrolizumab in combination with NAC followed by single agent pembrolizumab after surgery
was explored in KEYNOTE-522 to address this need. This complete regimen produced a
statistically significant and clinically meaningful improvement in pCR rate as well as promising
EFS results. This regimen provides an effective and tolerable treatment for high-risk, early-stage
TNBC and should be considered the preferred treatment option over the current standard of
care for this patient population.
As described in the FDA pCR Guidance for Industry [5], pCR can be an endpoint that is
reasonably likely to predict clinical benefit in a serious or life-threatening disease such as highrisk, early-stage breast cancer. pCR, as used in KEYNOTE-522, can serve as a surrogate endpoint
to support Accelerated Approval. The Applicant would like to emphasize the following for
KEYNOTE-522:
•
•

Pembrolizumab and NAC resulted in the highest reported absolute pCR rate observed in a
randomized study for early-stage TNBC, and
The correlation between pCR and EFS at the patient level, as determined by a responder
analysis of the EFS hazard ratio (HR) comparing participants who achieved pCR with those
who did not, confirms the historical findings for chemotherapy in the Cortazar meta-analysis
[6]). In KEYNOTE-522, the correlation between pCR outcome (pCR vs non-pCR) and EFS at
the individual patient level (HR of 0.10 for the pembrolizumab + NAC / pembrolizumab
group; HR of 0.14 for the placebo + NAC / placebo group) is similar to and even stronger
than that from the Cortazar meta-analysis (HR of 0.24 for TNBC [6]).

However, for chemotherapy, there has been no correlation established between the magnitude
of difference in pCR between treatment arms and long-term outcomes as assessed by EFS and
overall survival (OS) at the study level [6]. The relationship between pCR and long-term
outcomes for immunotherapy is currently being investigated.
EFS, which is noted to be a clinically important endpoint, shows both a strong and durable
trend at IA3 (HR=0.65) in KEYNOTE-522. Moreover, under a conservative assumption of a non9
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informative prior (ie, no prior information on the EFS HR) and with the currently observed trend
of EFS, the predictive probability (PP) of achieving a significant EFS endpoint based on a
Bayesian posterior distribution is reasonably promising (~90%). Note the PP is highly dependent
on the modeling assumption. As such, if using the alternative hypothesis of HR=0.71 as an
optimistic prior, the predictive probability may increase to >95%.
As demonstrated in KEYNOTE-522, achieving pCR is associated with improved outcomes. The
preliminary EFS data from KEYNOTE-522 indicate that the complete regimen of pembrolizumab
+ NAC followed by continued pembrolizumab after surgery for a total of 17 cycles (1 year of
pembrolizumab exposure) confers a long-term benefit in patients with high-risk early-stage
TNBC, a disease with poor outcomes and high unmet need. The Applicant’s position is that the
totality of the data (ie, pCR results supported by the strong and durable trend in EFS) are
reasonably likely to translate into improved outcomes and hence support Accelerated Approval
for the complete regimen in the proposed indication of the neoadjuvant and adjuvant
treatment of patients with the serious condition of high-risk, early-stage TNBC.

1.2 Purpose of the Meeting
The FDA’s Position
The purpose of this advisory committee meeting is to discuss the issues surrounding the results
of KEYNOTE-522 where EFS data are immature, the improvement in pCR rate is small, and the
addition of pembrolizumab to neoadjuvant and adjuvant treatment adds toxicity which may be
severe, irreversible, or require lifelong medication.
FDA does not agree that the small pCR rate difference between treatment arms is clinically
meaningful. As KEYNOTE-522 is a randomized study with an add-on design, the FDA interprets
the pCR rate on the pembrolizumab arm in context of the pCR rate on the control arm.
Interim analyses may overestimate the treatment effect, particularly when the number of
events is small. The data are not sufficiently mature for FDA to consider these interim EFS
results as a reliable estimate of the EFS treatment effect. In addition, as the Applicant stated,
the predictive probability (PP) of achieving a statistically significant EFS is highly dependent on
the modeling assumptions. Based on FDA’s analyses, the PP of EFS achieving statistical
significance at the next interim analysis (IA4) ranges from 62-78%. Predicted probability
calculations are even less reliable for IA5-7 and the final analysis due to little available
information. Further follow-up is required to adequately characterize the treatment effect of
EFS.
FDA notes that the Applicant’s analysis of the EFS hazard ratio comparing patients who
achieved pCR with those who did not may be biased due to imbalances in key measured
prognostic factors such as age, CPS ≥ 10, menopausal status, tumor stage, nodal status, and
other unmeasured variables. In addition, this individual-level analysis does not predict whether
pembrolizumab will demonstrate a statistically significant and clinically meaningful
improvement in EFS and OS, at the clinical trial level. Therefore, FDA believes that there is
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uncertainty regarding whether pembrolizumab will be associated with long-term clinical
outcomes of EFS and OS in the indicated population.
The FDA has repeatedly expressed concerns about the KEYNOTE-522 trial design and results to
the Applicant and discouraged submission of this marketing application. In a meeting with the
Applicant in 2016, FDA stated that the proposed target of 15% improvement in pCR rate may
not be adequate to predict improvement in long-term outcomes in patients with early-stage
TNBC. At subsequent pre-submission meetings, the FDA discouraged submission of this sBLA
given the demonstrated small improvement in pCR rate which had questionable clinical
meaningfulness and the immaturity of the EFS and OS data.
Given this uncertainty we request the ODAC discuss and vote on the following question:
Should a regulatory decision on pembrolizumab in combination with multi-agent chemotherapy
for neoadjuvant treatment followed by pembrolizumab monotherapy for adjuvant treatment of
high-risk early-stage TNBC be deferred until further data are available from future analyses?

2. Efficacy
2.1 Description of Clinical Setting
The Applicant’s Position:

2.1.1 Medical Need
Breast cancer is the most common cancer and the leading cause of cancer mortality in women.
Worldwide, in 2018 there were an estimated 2,088,849 newly diagnosed cases of breast cancer
and an estimated 626,679 deaths [7]. In the US, the expected number of new cases and deaths
from breast cancer in 2020 is 279,100 and 42,690, respectively [8].
TNBC, which is phenotypically defined by a lack of estrogen receptor (ER) and progesterone
receptor (PgR) expression and the absence of human epidermal growth factor receptor 2
(HER2) overexpression and/or amplification [2], represents 15% to 20% of all breast cancers [1]
[3].
The FDA’s Position
The FDA agrees with the Applicant’s description of TNBC and that this patient population
represents an unmet medical need.
2.1.2 Immune Checkpoint Inhibition for the Treatment of TNBC
There is evidence from late stage clinical studies to support a role for programmed cell death 1
(PD-1) checkpoint inhibition in TNBC. Two Phase 3 studies (KEYNOTE-355 and IMpassion130),
have now demonstrated that targeting either programmed cell death 1 (PD-1; pembrolizumab)
or programmed cell death 1 ligand 1 (PD-L1; atezolizumab), in combination with chemotherapy,
provides a clinical benefit for the first-line treatment of locally recurrent unresectable or
metastatic TNBC [Section 2.3.4.2 KEYNOTE-355] [9]. The tumor microenvironment of metastatic
11
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disease is generally considered less immunogenic, with lower tumor infiltrating lymphocyte
(TIL) count, PD-L1 expression, and immune-related gene expression. In addition, metastatic
disease has been associated with an upregulation of immunosuppressive molecules [10] [11]
[12] [13]. Consistent with metastatic disease being less immunogenic, both KEYNOTE-355 and
IMpassion130 demonstrated benefit in a biomarker-enriched (ie, PD-L1-enriched) patient
population. In KEYNOTE-355, pembrolizumab + chemotherapy demonstrated a statistically
significant and clinically meaningful improvement in PFS compared with placebo +
chemotherapy in participants whose tumors expressed PD-L1 at the combined positive score
(CPS) ≥10 cutoff; however, pembrolizumab + chemotherapy also showed a clinically meaningful
improvement in PFS compared with placebo + chemotherapy in participants with PD-L1 positive
tumors at the CPS ≥1 cutoff and a trend for improvement in All Participants (Section 2.3.4.2
KEYNOTE-355).
In contrast to metastatic disease, early-stage TNBC is considered an immunogenic setting, as
evidenced by greater TIL count, higher PD-L1 expression, and increased expression of immunerelated genes [12] [14] [15] [16]. Greater lymphocytic infiltration confers better prognosis in
early-stage TNBC, independent of systemic therapy [14] [15] [16] [17]. Following submission of
the KEYNOTE-522 sBLA, further supportive results of the benefit of adding immunotherapy to
chemotherapy in the neoadjuvant setting were reported in the IMpassion031 study. The
IMpassion031 study showed that the addition of atezolizumab (an anti-PD-L1 monoclonal
antibody [mAb]) to chemotherapy (nab-paclitaxel followed by doxorubicin and
cyclophosphamide, which results in a lower control pCR rate than a platinum-based regimen
used in KEYNOTE-522) for the treatment of early TNBC improved pCR rate regardless of PD-L1
expression [18].
The FDA’s Position
The FDA disagrees with the Applicant’s characterization of the role of immune checkpoint
inhibitors (ICIs) for treatment of TNBC and believes that there is still uncertainty regarding ICIs
for TNBC, regardless of the immunogenicity of metastatic and early-stage TNBC.
There is uncertainty regarding the role of ICIs for TNBC based on the results from the following
clinical trials.
Metastatic Trials:
• KEYNOTE-119, not referenced by the Applicant, evaluated pembrolizumab monotherapy
compared to physician’s choice chemotherapy for second or third-line treatment of
metastatic TNBC. This trial failed to meet its primary OS endpoint in the PD-L1 CPS ≥10
and CPS≥1 populations and therefore could not be tested in the entire PD-L1-unselected
population [37].
• KEYNOTE-355, evaluated pembrolizumab plus chemotherapy versus placebo plus
chemotherapy in patients with locally recurrent inoperable or metastatic TNBC who had
not been previously treated with chemotherapy for advanced disease. This trial only
met its primary PFS endpoint in the PD-L1 CPS ≥10 population following a late
modification of the statistical analysis plan, and has not met its OS endpoint. Because
the modest improvement in PFS and OS endpoint has not been met, and due to
12
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uncertainty generated by a late amendment, pembrolizumab was granted accelerated
approval for patients with metastatic TNBC and tumor PD-L1 CPS≥10, and confirmation
of benefit is needed.
• IMpassion130, evaluated atezolizumab plus nab-paclitaxel verus placebo plus nabpaclitaxel in patients with untreated metastatic triple-negative breast cancer. This trial
showed only a modest improvement in its primary PFS endpoint in the tumor PD-L1
CPS≥1 population. OS was not statistically signifigant in the PD-L1 unselected population
and due to the pre-specified hierarchical testing plan OS in the PD-L1 CPS ≥1 could not
be formally tested. This resulted in an accelerated approval for patents with tumor PDL1 CPS≥1 and clinical benefit needs to be confirmed.
• IMpassion131, not referenced by the Applicant, evaluated atezolizumab plus paclitaxel
compared to placebo plus paclitaxel in patients with unresectable locally advanced or
metastatic triple-negative breast cancer and no prior chemotherapy or targeted therapy
for advanced disease. This trial failed to meet its primary PFS endpoint in the tumor PDL1 CPS ≥1 and PD-L1-unselected populations. Concerningly, interim OS results favored
the control arm [38].
Early-stage Trials
• There are currently no approved ICIs for early-stage TNBC.
• Impassion031, is evaluating atezolizumab plus nab-paclitaxel followed by doxorubicin
and cyclophosphamide compared to placebo plus nab paclitaxel followed by
doxorubicin and cyclophosphamide in patients with early-stage triple-negative breast
cancer eligible for surgery [39]. Atezolizumab does not have an approval for early-stage
TNBC.
2.1.3 Analysis of Current Treatment Options
Treatment of high-risk, early-stage TNBC constitutes a major clinical challenge, as disease often
recurs early and is associated with high mortality [19]. Medical management of early-stage
breast cancer is based on systemic chemotherapy given prior to (neoadjuvant) or after
(adjuvant) definitive surgery according to National Comprehensive Cancer Network and
European Society for Medical Oncology guidelines [20] [21]. For high-risk, early-stage breast
cancer, NAC is believed to be advantageous, as it can increase the ability to resect tumors,
increase breast conservation rates, enable the in vivo evaluation of efficacy of systemic therapy
in real time, and provide long-term prognostic information [4] [6] [22] [23].
In general, patients who achieve pCR have demonstrated sustained clinical benefit regardless of
breast cancer subtypes [24] [25]. Several studies, including a large pooled meta-analysis of
12 randomized studies that included 11,955 patients, demonstrated a strong association of
pCR, defined as no tumor in both breast and lymph nodes (ypT0 ypN0 or ypT0/Tis ypN0),
following NAC with improved long-term benefit as measured by EFS and OS. This association
was strongest in patients with TNBC. In contrast, patients who do not achieve pCR after NAC
have poor clinical outcome [4] [6] [22] [23] [26].
Patients with high-risk, early-stage TNBC who are eligible for NAC are primarily treated with
taxane- and anthracycline-based chemotherapy regimens, resulting in a pCR rate between 30%
and 40% [20] [21]. The addition of carboplatin to taxane- and anthracycline-based NAC for
13
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high-risk, early-stage TNBC has led to increased pCR rates of about 50% [27] [28] [29] [30]
[Table 7].
There are limited treatment options for patients with residual TNBC in the surgical specimen
(breast and/or lymph nodes) following NAC. At the time KEYNOTE-522 was developed, radiation
therapy was the only adjuvant treatment option, if clinically indicated, for patients who
received chemotherapy prior to surgery. Following the initiation of KEYNOTE-522, capecitabine
was added as a recommended adjuvant treatment for patients not achieving pCR following NAC
[20] [31]. Recently, a large scale meta-analysis of 15,457 participants showed that the addition
of capecitabine to systemic treatment was associated with a small, but significant improvement
in disease-free survival (HR 0.888; 95% CI: 0.817, 0.965) [32]. As KEYNOTE-522 was initiated
prior to these results becoming available, and following consultation with the FDA, capecitabine
was not added as a component of the study treatment.
The FDA’s Position
FDA generally agrees with the Applicant’s description of available therapies for neoadjuvant
treatment of high-risk, early-stage TNBC. Most patients in the U.S. will receive an anthracycline
and taxane-based chemotherapy regimen. Some high-risk patients will additionally receive
carboplatin which can further improve pCR rates, but whether there is improvement in longterm outcomes is unknown.
FDA agrees that adjuvant capecitabine was initially not recommended in guidelines at time of
trial initiation; however, adjuvant capecitabine is currently recommended by guidelines for the
treatment of patients not achieving pCR following NAC.

2.2 Summary of Clinical Trials Supporting Efficacy
The Applicant’s Position:

KEYNOTE-522 was designed considering the following:
•
•

The chemotherapy regimen was selected because the addition of carboplatin to taxane- and
anthracycline-based NAC improved the pCR rate at the time of definitive surgery to
approximately 50% for patients with high-risk, early-stage TNBC [27] [28] [29] [30]
No studies to date were powered to formally evaluate pCR and EFS in the same patient
population. KEYNOTE-522, using the single-study, add-on design set out to investigate
whether:
a. The addition of pembrolizumab prior to surgery improves the rate of pCR over an
already effective platinum-containing regimen, and
b. The entire pembrolizumab regimen (pre- and post-surgery for a total of 17 cycles [1 year
of pembrolizumab exposure]) provides a durable clinical benefit to patients with highrisk, early-stage TNBC, a population with a high unmet medical need.

2.2.1 KEYNOTE-522 Study Design
KEYNOTE-522 is an ongoing, Phase 3, randomized, double-blind study to evaluate
pembrolizumab plus NAC versus placebo plus NAC, followed by pembrolizumab versus placebo
14

Pembrolizumab
Oncologic Drugs Advisory Committee Briefing Document

High-risk, Early-stage Triple-negative Breast Cancer

after surgery for a total of 17 cycles (1 year of pembrolizumab exposure) for high-risk, earlystage TNBC. In KEYNOTE-522, 1174 participants were randomly assigned in a 2:1 ratio to
treatment arms [Figure 1].
Figure 1

KEYNOTE-522 Study Design

Abbreviations: AUC = area under the concentration-time curve; BC = breast cancer; pembro = pembrolizumab; Q3W = once
every 3 weeks; QW = once weekly; RT = radiation therapy; TNBC = triple-negative breast cancer;
1. Pembrolizumab or placebo was administered for a total of 17 cycles (~1 year of pembrolizumab exposure).
2. No crossover from placebo to pembrolizumab is permitted.
3. If post-operative radiation therapy is indicated, adjuvant pembrolizumab or placebo may be started either concurrently
with radiation therapy or 2 weeks post-radiation therapy.

2.2.2 Statistical Methods
2.2.2.1 Endpoints
The dual primary endpoints of KEYNOTE-522 were:
•

•

pCR (ypT0/Tis ypN0), defined as no residual invasive cancer on hematoxylin and eosin
evaluation of the complete resected breast specimen and all sampled regional lymph
nodes following completion of neoadjuvant systemic therapy per current AJCC staging
criteria assessed by the local pathologist at the time of definitive surgery.
EFS, defined as the time from randomization to the first occurrence of any of the
following events: progression of disease that precludes definitive surgery, local or
distant recurrence, second primary malignancy or death due to any cause.

Secondary endpoints included:
•
•

OS, defined as the time from randomization to death due to any cause
pCR (ypT0 ypN0), defined as no residual invasive and in situ cancer on hematoxylin and
eosin evaluation of the complete resected breast specimen and all sampled regional
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lymph nodes following completion of neoadjuvant systemic therapy per current AJCC
staging criteria assessed by the local pathologist at the time of definitive surgery
pCR (ypT0/Tis), defined as no invasive cancer in the breast irrespective of ductal
carcinoma in situ or nodal involvement following completion of neoadjuvant systemic
therapy per current American Joint Committee on Cancer (AJCC) staging criteria
assessed by the local pathologist at the time of definitive surgery
Safety parameters, including AEs, laboratory abnormalities, and vital sign measurements
Health-related QoL assessments using the European Organisation for the Research and
Treatment of Cancer (EORTC) quality of life questionnaire (QLQ-C30) and EORTC QLQBR23.

NOTE: Definitions of pCR (primary and secondary) in KEYNOTE-522 were aligned with draft FDA
guidance to industry on the use of pCR as an endpoint to support accelerated approval, which
was recently finalized (https://www.fda.gov/media/83507/download [01-JUL-2020 revision]).
2.2.2.2 Analyses Population
Efficacy Analysis Populations: The intent-to-treat (ITT) population served as the population for
primary efficacy analyses. All randomized participants were included in this population.
Participants were included in the treatment group to which they were randomized.
Safety Analysis Populations: The all subjects as treated (ASaT) population was used for the
analysis of safety data in this study. The ASaT population consisted of all randomized
participants who received at least 1 study treatment. Participants were included in the
treatment group corresponding to the study treatment they actually received for the analysis of
safety data using the ASaT population.
PRO Analysis Populations: PRO analyses were based on the PRO full analysis set (FAS)
population, defined as participants who had at least 1 PRO assessment available and had
received at least 1 dose of study treatment.
2.2.2.3 Efficacy Analyses
The stratified Miettinen and Nurminen’s method was used for the comparison of pCR rates
between the 2 treatment groups (pembrolizumab + NAC vs placebo + NAC). The difference in
pCR rate and its 95% confidence interval (CI) from the stratified Miettinen and Nurminen’s
method with strata weighting by sample size were reported for all participants and for
participants with PD L1+ (CPS ≥1) tumors. The stratification factors used for randomization of
nodal status, tumor size, and choice of carboplatin were applied to the analysis. The primary
hypothesis of the pCR rate (ypT0/Tis ypN0) in all participants was tested according to the
hypothesis testing plan as described in Multiplicity (Section 2.2.2.5 Interim Analyses).
Participants who did not receive any study medication and participants who were discontinued
from the study treatment and continued to receive neoadjuvant treatment with drug
categories not specified by the study prior to definitive surgery were classified as not having a
pCR (non-responders) in the efficacy analyses, regardless of the results obtained from the
surgery. Participants who were discontinued from study treatment due to reasons that
precluded definitive surgery (including the development of distant metastatic disease) were
considered non-responders. Participants without pCR data due to any reason were counted as
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non-responders.
The non-parametric Kaplan-Meier (KM) method was used to estimate EFS curves in each
treatment group. The treatment difference in EFS was assessed by the stratified log-rank test
for all participants and for participants with PD-L1 positive (CPS ≥1) tumors as determined by a
central laboratory using the investigational PD-L1 IHC 22C3 pharmDx kit. A stratified Cox
proportional hazard model with Efron’s method of tie handling was used to assess the
magnitude of the treatment difference (ie, hazard ratio [HR]) between the treatment groups.
The HR and its 95% CI from the stratified Cox model with Efron's method of tie handling and
with a single treatment covariate were reported. The stratification factors used for
randomization of nodal status, tumor size, and choice of carboplatin regimen were applied to
both the stratified log-rank test and the stratified Cox model. The primary hypothesis of EFS in
all participants was tested according to the hypotheses testing plan as described in Multiplicity
below. For the primary analysis, the true date of an event was approximated by the date of the
first assessment at which the event was objectively documented. Participants who did not
experience an event at the time of the analysis were censored at the date they were last known
to be alive and event free.
Per multiplicity testing strategy, OS will be tested only if the success criterion is met for the
primary EFS hypothesis. The analyses methods are similar to those in EFS.
2.2.2.4 Safety Analyses
There were 2 treatment phases included in the study: 1) a neoadjuvant phase, which included
surgery and continued until initiation of adjuvant treatment; and 2) an adjuvant phase, which
included adjuvant radiation. In order to best summarize the safety profile of pembrolizumab as
an add-on therapy during the neoadjuvant phase followed by pembrolizumab monotherapy as
adjuvant therapy, 3 reporting phases were defined [Figure 2]: neoadjuvant, adjuvant, and
combined (neoadjuvant + adjuvant) phases. AEs and laboratory results were analyzed and/or
summarized separately for each phase.
Figure 2

Study Phase Schematic for Safety Analyses
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2.2.2.5 Interim Analyses
There are 7 efficacy IAs and a final analysis planned for KEYNOTE-522; to date 3 efficacy IAs
have occurred [Table 1]. An external data monitoring committee (DMC) is responsible for
reviewing interim data from the study. The voting members are external to the company, are
not involved in the study conduct (ie, study investigators), and do not have competing interests
that affect their role with respect to review of study results. The external DMC makes
recommendations to the Applicant’s executive oversight committee (EOC) ensuring both
participant safety and the continued ethical integrity of the study.
Table 1

Interim Efficacy Analyses

Analysis

Primary Purpose

IA1

Primary pCR analysisa, b

IA2

Final pCR analysisb, c

IA3
IA4 to
IA7
FA

First EFS interim analysis
Second EFS interim
analysis
Third to sixth EFS interim
analysis
Final analysis

Endpoint for Hypothesis
Testing
pCR
(ypT0/Tis ypN0)
pCR (ypT0/Tis ypN0)

Timing

Eligible Participants

Actual LPLV: 24-Sep-2018

N=602 (IA1 population)d

Actual LPLV: 24-Apr-2019

N=1002 (IA2 population)d

EFS, OSe
EFS, OSe

Actual LPLV: 23-Mar-2020

N=1174 (ITT population)
N=1174 (ITT population)

EFS, OSe

Calendar-driven

N=1174 (ITT population)

EFS, OSe

When 327 EFS events
N=1174 (ITT population)
have been observed
Abbreviations: EFS = event-free survival; FA = final analysis; IA = interim analysis; ITT = intent-to-treat; LPLV = last patient last
visit.
a. KEYNOTE-522 met the success criterion for the primary hypothesis of pCR at IA1. The prespecified statistical boundary
was crossed; thus, the hypothesis of pCR is statistically significant.
b. Following IA1 and IA2, the external DMC notified the EOC that at least 1 of the endpoints crossed the prespecified
boundary.
c. The pCR data at IA2 were re-assessed as a supportive analysis to IA1.
d. The IA1 and IA2 populations for pCR follow the ITT principle (Section 2.3 Efficacy Summary).
e. OS will only be tested when the null hypothesis for EFS is rejected.

2.2.2.5 Multiplicity
The multiplicity strategy was applied to the dual primary and the secondary hypotheses. The
dual primary hypotheses tested the superiority of pembrolizumab compared with placebo with
regards to pCR (ypT0/Tis ypN0) and EFS in all participants. The secondary hypothesis will test
the superiority of pembrolizumab compared with placebo with respect to OS in all participants;
OS will only be tested when EFS meets the criterion for statistical significance. The overall TypeI error among multiple endpoints was strongly controlled at 2.5% (one-sided) with 0.5% initially
allocated to the pCR (ypT0/Tis ypN0) hypothesis and 2.0% initially allocated to the EFS
hypothesis. The study was considered a success if either pCR (ypT0/Tis ypN0) or EFS was
statistically significant at either an IA or the FA under multiplicity control.
The study used the graphical approach of Maurer and Bretz [33] to control multiplicity for
multiple hypotheses and IAs. Accordingly, study hypotheses may be tested more than once, and
when a particular null hypothesis is rejected, the α allocated to that hypothesis can be
reallocated to other hypothesis testing.
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improvement in pCR rate may not be adequate to improve long-term outcomes and advised
that the bar for approval using this endpoint in the neoadjuvant setting is set high due to the
uncertainty about the relationship between pCR and long-term outcome. At subsequent presubmission meetings, the FDA discouraged submission of this sBLA given the demonstrated
small improvement in pCR rate which had questionable clinical meaningfulness and the
immaturity of the EFS and OS data.
The co-primary endpoint of EFS and key secondary endpoint of OS incorporate both
neoadjuvant and adjuvant treatment benefit; however, there is uncertainty with whether
neoadjuvant and adjuvant treatments are both needed because we cannot evaluate the
contribution of each treatment phase in this trial design.
OS is pre-specified to be tested only if EFS is statistically significant. All other secondary
endpoints did not have alpha allocation and were considered exploratory. For EFS and OS, six
interim analyses and a final analysis were planned, of which two IAs (IA2 and IA3) were
completed at the time of the application submission. In order to prevent the trial from stopping
too early for efficacy, the O’Brien Fleming spending function is being utilized for taking multiple
interim looks before the final EFS analysis. The next interim analysis (i.e., IA4) is expected to
occur in Q2 2021.

2.3 Efficacy Summary

The Applicant’s Position:
The sBLA was based on the primary analysis of pCR from IA1 and all prespecified analyses from
IA2 for KEYNOTE-522. Per the protocol and DMC Charter, a designated team (the unblinded
filing team) that was comprised of Clinical, Statistical, Safety, and Regulatory personnel were
unblinded to the locked database for IA1/IA2 to prepare the sBLA for KEYNOTE-522. To strongly
control type 1 error, the unblinded filing team has no access to the ongoing data system to
prevent inappropriate aggregated analyses. In parallel, a separate study team remains blinded
to individual participant treatment assignment and continues to collect, monitor, and clean the
clinical data in a blinded way, maintaining the integrity of the study. The protocol has been
strictly followed in order to prevent unnecessary unblinding of participants, except for
individual cases with documented disease recurrence (ie, by imaging and/or biopsy) to facilitate
subsequent therapeutic decisions. The blinded study team remains blinded for these cases.
Participating sites were reminded of the protocol requirements for unblinding via a letter to
investigators and there have been no cases of unnecessary treatment assignment information
exposure to study sites personnel, investigators, or individual participants.
At IA3, EFS did not cross the prespecified boundary for statistical significance. The DMC
recommended continuing the study without change following the DMC meeting on
08-MAY-2020) and the Applicant remained blinded to IA3 results. During review of the
KEYNOTE-522 sBLA, the FDA requested efficacy results from IA3 as an information request,
which were initially provided by the external unblinded DMC team through the Applicant’s EOC
on 14-SEP-2020. The sBLA filing team remained blinded to IA3 at this time. During a
teleconference on 15-OCT-2020, the FDA agreed that limited personnel from the Applicant
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could be unblinded to the IA3 data to support ODAC preparation. This only occurred after it was
confirmed that all participants considered ongoing in the study were through the 1 year
treatment period (Last Patient Last Treatment Date: 11-FEB-2020); and after additional steps
were taken to ensure data integrity (ie, keeping participants and physicians blinded to
treatment assignment, maintaining a separate blinded study team for study conduct, and
ensuring the unblinded Applicant personnel have no access to the ongoing study data to
strongly control type 1 error rate).
The efficacy/safety results are included in this briefing document:
•
•
•

IA1 (data cutoff 24-SEP-2018): first IA for pCR
IA2 (data cutoff 24-APR-2019): final analysis for pCR and first IA for EFS
IA3 (data cutoff 23-MAR-2020): second IA for EFS

Efficacy analyses were based on the ITT population (n=1174), which included participants in the
treatment arm to which they were randomly assigned, regardless of whether they received
treatment as prespecified in the statistical analysis plan (SAP). In addition, the following ITT
Populations are included:
•

•

IA1 Population: includes the first 602 participants randomly assigned to study treatment
who were eligible for the analysis of pCR at IA1 (24-SEP-2018 data cutoff) per protocol. IA1
was prespecified to occur when ≥500 participants had or would have completed surgery
after approximately 6 months neoadjuvant treatment and enrollment was completed.
IA2 Population: includes the first 1002 participants randomly assigned to study treatment
who were eligible for the estimation of pCR at IA2 (24-APR-2019 data cutoff). IA2 was
prespecified to occur approximately 24 months after the first participant was randomized
(calendar driven). At that time, approximately 1000 participants had or would have
completed surgery after approximately 6 months neoadjuvant treatment.

The primary pCR analysis was based on the IA1 population (n=602) as the prespecified
boundary for success for this hypothesis was crossed at IA1. The pCR analysis using the IA2
population (n=1002) was provided as a supportive analysis to the primary pCR analysis at IA1. A
prespecified descriptive analysis of pCR endpoint with updated data from all participants (ITT
population; N=1174) is also provided at IA3 (23-MAR-2020 data cutoff).
2.3.1 KEYNOTE-522 Disposition, Demographics, and Baseline Characteristics
2.3.1.1 Participant Disposition
A total of 1608 participants were screened, 434 participants failed screening, 1174 participants
were randomly assigned in a 2:1 ratio to pembrolizumab + NAC/pembrolizumab or placebo +
NAC/placebo, and 1170 (99.7%) participants received at least 1 study intervention [Table 10].
As of the IA3 data cutoff (23-MAR-2020), no participants remained on study intervention. In the
neoadjuvant phase, more participants in the pembrolizumab + NAC group (24.1%) had study
intervention discontinued than in the placebo + NAC group (14.9%), and the most common
reason for discontinuation in both groups was AEs [Table 10] [Table 11]. In the adjuvant phase,
the number of participants who discontinued study intervention was similar between the
treatment groups. The most common reason for discontinuation was AEs (5.4%) in the
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pembrolizumab + NAC/pembrolizumab group and relapse/recurrence (4.6%) in the placebo +
NAC/placebo group [Table 10] [Table 11].
2.3.1.2 Baseline Characteristics
Intervention groups were generally well-balanced for all baseline characteristics and disease
characteristics [Table 9] The majority of participants were female, <65 years of age, White,
non-Hispanic, and had an Eastern Cooperative Oncology Group (ECOG) of 0. Most participants
(>80%) had a tumor tissue PD-L1 expression score of CPS ≥1.
The FDA’s Position:
FDA agrees with the Applicant’s description of patient disposition and the baseline
characteristics summarized at IA3. The treatment arms were generally well-balanced for
baseline characteristics.
2.3.2 KEYNOTE-522 – Primary Endpoints
2.3.2.1 Pathological Complete Response
KEYNOTE-522 met the success criterion for the primary hypothesis of pCR at IA1 (data cutoff
24-SEP-2018). The prespecified statistical boundary was crossed; thus, the hypothesis of pCR
was statistically significant. The pCR rates were 64.8% (95% CI: 59.9, 69.5) in the
pembrolizumab + NAC group and 51.2% (95% CI: 44.1, 58.3) in the placebo + NAC group
(treatment difference: 13.6% [p=0.00055]) [Table 2]. Across the prespecified subgroups, the
treatment difference of pembrolizumab + NAC compared with placebo + NAC was generally
consistent with the primary finding, showing a directionally favorable improvement in pCR
[Figure 7]. The improvement in pCR was independent of PD-L1 status. Based on a stratified
model, the estimated treatment difference in the pCR rates was 14.2% (95% CI: 5.3, 23.1) in
participants whose tumors expressed PD-L1 (CPS ≥1) and 18.3% (95% CI: –3.3, 36.8) in
participants whose tumors did not express PD-L1 (CPS <1) [Table 12]. Similarly, the estimated
treatment difference in the pCR rates was 17.5% (95% CI: 6.2, 29.1) using the cutoff of CPS ≥10
and 6.9% (95% CI: -4.9, 18.5) using the cutoff of CPS <10.
Consistent with results using the ypT0/Tis ypN0 definition, using alternative definitions (ypT0
ypN0 and ypT0/Tis) at IA1, the treatment difference in the pCR rates were higher in the
pembrolizumab + NAC group compared with placebo + NAC (14.5% [95% CI: 6.2, 22.7] and
14.8% [95% CI: 6.8, 23.0], respectively).
As prespecified in the SAP, pCR was re-assessed at IA2 (data cutoff of 24-APR-2019) as a
supportive analysis to IA1. The analysis at IA2 continued to show a statistically significant
improvement in pCR in favor of the pembrolizumab + NAC group, and a clinically meaningful
absolute pCR rate for pembrolizumab + NAC within the prespecified IA2 population [Table 2].
The pCR rates were 64.0% (95% CI: 60.2, 67.6) in the pembrolizumab + NAC group and 54.7%
(95% CI: 49.1, 60.1) in the placebo + NAC group (treatment difference: 9.2% [p=0.00221])
[Table 2]. Consistent with the results at IA1, the treatment difference of pembrolizumab + NAC
compared with placebo + NAC showed a directionally favorable improvement in pCR across the
prespecified subgroups [Figure 8], including being independent of PD-L1 status [Table 12].
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Per the SAP, pCR was not formally tested at IA3. A prespecified descriptive analysis was used to
update pCR when data were available for all participants (N=1174). Pembrolizumab + NAC
continued to show a clinically meaningful absolute pCR rate in All Participants compared with
the placebo + NAC group. The pCR rates were 63.0% (95% CI: 59.5, 66.4) in the pembrolizumab
+ NAC group and 55.5% (95% CI: 50.6, 60.6) in the placebo + NAC group (treatment difference:
7.5% [95% CI: 1.6, 13.4]) [Table 2].
The pCR rate in the pembrolizumab + NAC group remained similar between IA1, IA2, and IA3
(64.8%, 64.0%, and 63.0%, respectively [with overlapping 95% CIs]), and is the highest reported
absolute pCR rate observed in a randomized study for early-stage TNBC to-date.
Table 2

Summary of pCR (ypT0/Tis ypN0) Efficacy Results; (IA1 Population at IA1, IA2
Population at IA2, All Participants at IA3); (ITT Population)

Endpoint
pCR (ypT0/Tis ypN0) at IA1a
All participants
pCR rate, % (95% CI)
Estimated difference, % (95% CI), p-value
pCR (ypT0/Tis ypN0) at IA2d
All participants
pCR rate, % (95% CI)
Estimated difference, % (95% CI), p-value

Pembrolizumab + NAC

Placebo + NAC

n=401
n=201
64.8 (59.9, 69.5)
51.2 (44.1, 58.3)
13.6 (5.4, 21.8)b, p=0.00055c
n=669
n=333
64.0 (60.2, 67.6)
54.7 (49.1, 60.1)
9.2 (2.8, 15.6)b, p=0.00221e

pCR (ypT0/Tis ypN0) at IA3f
All participants
pCR rate, % (95% CI)
Estimated difference, % (95% CI)

n=784
63.0 (59.5, 66.4)
7.5 (1.6, 13.4)b, g

n=390
55.6 (50.6, 60.6)

Abbreviations: CI: confidence interval; CPS = combined positive score; IA = interim analysis; NAC = neoadjuvant
chemotherapy; pCR = pathological complete response; ypT0/Tis ypN0 = no invasive residual in breast or nodes; noninvasive
breast residuals allowed.
a. First 602 participants randomly assigned to study treatment who were eligible for the analysis of pCR at IA1
(24-SEP-2018 data cutoff).
b. Based on Miettinen & Nurminen method stratified by nodal status (positive vs. negative), tumor size (T1/T2 vs. T3/T4),
and choice of carboplatin (Cb) (Q3W vs. Weekly).
c. One-sided p-value for testing H0: difference in % = 0 versus H1: difference in % > 0. The result was statistically significant
compared with the prespecified p-value boundary of 0.003.
d. First 1002 participants randomly assigned to study treatment who were eligible for the analysis of pCR at IA2 (24-APR2019 data cutoff).
e. KEYNOTE-522 met the success criterion for the primary hypothesis of pCR at IA1. At IA2, the updated data continue to
be statistically significant (prespecified p-value boundary of 0.0028).
f. All participants in ITT population (N=1174) (23-MAR-2020).
g. Per the Statistical Analysis Plan, pCR was not formally tested at IA3. Updated data are provided for estimation purposes.
Source: [P522V01MK3475IA1: adam-adsl; adpcr] [P522V01MK3475: adam-adsl; adpcr] [P522V02MK3475: adam-adsl; adpcr]

2.3.2.2 Event-Free Survival
At IA3, pembrolizumab + NAC / pembrolizumab demonstrated a clinically meaningful EFS
benefit. The EFS HR of 0.65 [95% CI: 0.48, 0.88], p=0.0025) [Table 3] represents a 35% reduction
in the risk of disease progression precluding definitive surgery, recurrence, second primary
(non-breast) malignancy, or death compared with placebo + NAC / placebo); however, the pvalue did not cross the prespecified stringent boundary for statistical significance (0.0021).
Distant recurrence was the most common EFS event in the pembrolizumab + NAC /
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pembrolizumab and placebo + NAC / placebo groups (n=52 [6.6%] and 39 [10.0%], respectively)
[Table 13]. The EFS results at IA3 were consistent with the results observed at IA2 (HR=0.63
[95% CI: 0.43, 0.93], p=0.0089) and represent a stable trend in EFS favoring pembrolizumab +
NAC followed by single-agent pembrolizumab after surgery.
The treatment difference of pembrolizumab + NAC / pembrolizumab compared with placebo +
NAC / placebo across subgroups was generally consistent with the primary finding at IA2, and
continues to show a directionally favorable improvement in EFS and was independent of PD-L1
status [Figure 9].
A prespecified exploratory responder analysis of EFS by pCR (ypT0/Tis ypN0) outcome on study
(yes vs no), was performed. pCR was highly associated with long-term outcome as measured by
EFS, which is consistent with the large meta-analysis performed by Cortazar et al [6]. As
observed at IA2, among participants who did not achieve pCR and have a worse outcome [6]
[34] [35], pembrolizumab + NAC / pembrolizumab resulted in a clinically meaningful reduction
in EFS events compared with the placebo + NAC / placebo group at IA3 [Figure 5] [Table 14].
Importantly, the EFS curves for participants who achieved pCR also began to separate in favor
of pembrolizumab + NAC/pembrolizumab at IA3 [Figure 5] [Table 14]. Together, these data
indicate that pembrolizumab + NAC followed by single-agent pembrolizumab after surgery
improves outcomes with respect to EFS events in all participants, regardless of initial response
to neoadjuvant therapy and surgical outcome.
Table 3
EFS

Summary of EFS Efficacy Results; (All Subjects at IA3); (ITT Population)
Pembrolizumab + NAC /
Pembrolizumab; N=784

Placebo + NAC /
Placebo; N=390

EFS at IA3a
Number of Events (%)
100 (12.8)
74 (19.0)
Median EFS, months (95% CI)
Not reached
Not reached
HR (95% CI), p-value
0.65 (0.48, 0.88)b p=0.0025109c, d
EFS rate at 12 months, % (95% CI)
93.3 (91.3, 94.9)
92.5 (89.4, 94.7)
EFS rate at 18 months, % (95% CI)
90.0 (87.7, 91.9)
85.8 (81.9, 88.9)
EFS rate at 24 months, % (95% CI)
87.7 (85.2, 89.9)
80.7 (76.2, 84.4)
EFS rate at 30 months, % (95% CI)
86.4 (83.6, 88.7)
79.4 (74.8, 83.3)
Abbreviations: CI = confidence interval; EFS = event-free survival; HR = hazard ratio; IA = interim analysis; NAC = neoadjuvant
chemotherapy.
a. All subjects population (n=1174); data cutoff 23-MAR-2020.
b. Based on Cox regression model with Efron’s method of tie handling with treatment as a covariate by nodal status
(positive vs. negative), tumor size (T1/T2 vs. T3/T4), and choice of carboplatin (Cb) (Q3W vs. Weekly).
c. One-sided p-value based on log-rank test by nodal status (positive vs. negative), tumor size (T1/T2 vs. T3/T4), and
choice of carboplatin (Cb) (Q3W vs. Weekly).
d. Did not cross the prespecified p-value boundary of 0.0021.
Source: [P522V02MK3475: adam-adsl; adtte]
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functioning subscale, and the emotional functioning subscale scores. The analysis of change
from baseline of the BR-23 breast symptoms scale at Week 21 also showed no difference
between the 2 treatment groups (difference in LS means: -0.23 points; [95% CI: -1.99, 1.54]).
2.3.4 Supportive Evidence for the Use of Pembrolizumab + Chemotherapy in TNBC
2.3.4.1 KEYNOTE-173
KEYNOTE-173 was a Phase 1b, multi-center, open-label, 6-cohort study to evaluate the safety,
tolerability and clinical activity of pembrolizumab in combination with commonly used
chemotherapy regimens as neoadjuvant treatment for TNBC. Sixty participants were enrolled,
10 participants per treatment group.
Pembrolizumab + NAC resulted in promising antitumor activity; the pCR rate (ypT0/Tis ypN0
definition) was 60%, 80% ,80%, 60%, 30%, and 50% in Cohorts A to F, respectively. Except for
Cohort A (no carboplatin cohort), the EFS rate at 6-, 12-, and 24-months by KM estimation was
≥90%. In Cohort A, the EFS rate was 90%, 80%, and 60% at 6-, 12-, and 24-months, respectively
[36]. Of note, based on preliminary results from KEYNOTE-173 and I-SPY2, on 27-JUL-2017, the
FDA granted Breakthrough Therapy Designation status for pembrolizumab in combination with
chemotherapy as neoadjuvant treatment for high-risk, early-stage TNBC.
2.3.4.2 KEYNOTE-355
KEYNOTE-355 is an ongoing, randomized, global, 2-part, Phase 3 study in participants with
locally recurrent inoperable or metastatic TNBC, which has not been previously treated with
chemotherapy for advanced disease.
At IA2, KEYNOTE-355 met the success criterion for the primary hypothesis of progression-free
survival (PFS) in participants with PD-L1 positive tumors (CPS ≥10); the PFS HR of 0.65 (95% CI:
0.49, 0.86, p=0.0012) represents a 35% reduction in the risk of progression or death for
participants with PD-L1 positive tumors (CPS ≥10) compared with the placebo + chemotherapy
group. The median PFS was 4.1 months longer for participants with PD-L1 positive tumors
(CPS ≥10) in the pembrolizumab + chemotherapy group compared with the placebo +
chemotherapy group.
Pembrolizumab + chemotherapy also showed a clinically meaningful improvement in PFS
compared with placebo + chemotherapy in participants with PD-L1 positive tumors at the
CPS ≥1 cutoff (HR=0.74; 95% CI: 0.61, 0.90); however, the observed p-value did not cross the
prespecified efficacy boundary for success at the time of the data cutoff. Of note, there was
also a trend toward improvement in PFS for All Participants in the pembrolizumab +
chemotherapy group compared with the placebo + chemotherapy group (HR=0.82; 95% CI:
0.69, 0.97). However, per the multiplicity schema prespecified in the SAP, PFS in All Participants
was not formally tested since the primary hypothesis of PFS in participants with PD-L1 positive
tumors at the CPS ≥1 cutoff was not met.
Based on the results of IA2 from KEYNOTE-355, pembrolizumab in combination with
chemotherapy received accelerated approval for the treatment of patients with locally
recurrent unresectable or metastatic TNBC whose tumors express PD-L1 (CPS ≥10) as
determined by an FDA-approved test.
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regarding its relationship to EFS and OS (established endpoints of clinical benefit). The large
pooled analysis of neoadjuvant treatment for early-stage breast cancer referenced by the
Applicant examined the association between pCR and EFS and OS at the individual patient level
and at the clinical trial level. The analysis found that individual patients experiencing a pCR,
regardless of treatment received, had improvements in EFS and OS compared to patients with
residual disease at the time of surgery, confirming that pCR has prognostic value for individual
patients. However, an improvement in pCR rate in the experimental arm did not necessarily
translate to an improvement in EFS or OS over the control arm. Some trials that have shown a
difference in pCR rate between treatment arms have failed to show a difference between arms
in EFS. Therefore, pCR rate is not an established surrogate for EFS or OS at the clinical trial level.
A therapy that produces a marked absolute increase in pCR rate may be reasonably likely to
predict clinical benefit but a modest increase in pCR rate is less likely to be associated with
clinical benefit.
The FDA guidance details two trial models to pursue approval for a neoadjuvant indication, the
single trial model and the multiple trial model. In the single trial model, one trial is powered to
show improvement in pCR rate and in EFS or OS. pCR results are available first and support an
accelerated approval and the EFS and OS results are used for confirmation of clinical benefit.
Importantly, since this type of trial is powered based on EFS, it may be overpowered for pCR
and may detect a pCR rate difference that is statistically significant but not clinically meaningful.
In the multiple trial model, the initial trial is powered to show a large absolute difference in pCR
rate and support accelerated approval. The confirmatory trial can take place in either the
neoadjuvant or adjuvant treatment setting and is designed to show benefit in either EFS,
disease free survival (DFS), or OS. KEYNOTE-522 followed the single trial model by assessing pCR
and EFS in the same trial.
Given the uncertainty regarding the association of pCR with clinical benefit, the bar for
accelerated approval based on a pCR endpoint is set high. The FDA considers the magnitude of
improvement in pCR rate and the acceptability of the added toxicity in a group of patients with
potentially curable disease. Furthermore, compelling data of clinical benefit from another
treatment setting in the same disease may mitigate some of the uncertainties surrounding the
pCR endpoint. To date, only one product, pertuzumab, a HER2-targeted monoclonal antibody,
has been granted accelerated approval for neoadjuvant treatment based on a statistically
significant improvement in pCR, as well as supportive efficacy from data in the metastatic
setting. This approval was for patients with HER2-positive early-stage breast cancer.
pCR results
While FDA agrees that pCR was statistically significant at IA1, FDA considers pCR at IA3 to be
the most accurate estimate of the pCR difference between treatment arms since this estimate
includes all patients who were randomized in KEYNOTE-522. At IA3, the pCR difference
between treatment arms was only 7.5% (95% CI: 1.6, 13.4). In a randomized controlled trial, the
pCR estimate in the control arm is necessary to interpret pCR improvement in the
investigational arm. Therefore, when interpreting the pCR for the pembrolizumab arm, FDA
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considers pCR rate difference between treatment arms in order to determine the clinical
meaningfulness of the pCR rather than considering pCR rate in the pembrolizumab arm alone.
As discussed in the FDA guidance on pCR in high-risk early stage breast cancer, a single trial
model may detect a pCR difference that is statistically significant, but not clinically meaningful
because the trial may be overpowered for pCR. Therefore, FDA is concerned about whether this
small improvement in pCR in the pembrolizumab arm is clinically meaningful and will translate
into pembrolizumab demonstrating a statistically significant and clinically meaningful
improvement in the long-term outcomes of EFS and OS.
The treatment effect on pCR is of questionable clinical meaningfulness, regardless of tumor PDL1 status. The FDA requested the Applicant perform an exploratory subgroup analyses of pCR
rate difference between treatment arms by tumor PD-L1 status at IA3. The estimated
difference in the pCR rates between treatment arms was 7.8% (95% CI: 1.4, 14.2) in patients
whose tumors expressed PD-L1 (CPS ≥ 1) and 7.1% (95% CI: -7.8, 21.1) in patients whose tumors
did not express PD-L1 (CPS <1). The estimated difference in the pCR rates between treatment
arms was 8.7% (95% CI: 0.8, 16.9) using the cutoff of CPS ≥ 10 and 4.3% (95% CI: -4.1, 12.6)
using the cutoff of CPS < 10. Subgroup analyses are considered exploratory and should be
interpreted with caution.
EFS results
Per the Applicant, at IA3, EFS did not cross the prespecified boundary for statistical significance.
The DMC recommended continuing the study without change following the DMC meeting on
May 08, 2020. Given this is the only co-primary endpoint that incorporates both neoadjuvant
and adjuvant treatment benefit, there is currently no adequate efficacy data to support the
proposed adjuvant indication.
FDA does not agree that EFS demonstrated a clinically meaningful benefit or showed a “stable
trend” given the immaturity of the data. The FDA guidance on adaptive designs describes
considerations for whether there is sufficient evidence of efficacy to support regulatorydecision making at an interim analysis, which involve strong evidence of a treatment effect and
adequate control of Type I error. At IA3, only 53% of the EFS events needed for the final
analysis were observed. Interim analyses tend to overestimate the treatment effect,
particularly when the number of events is small [40]. Therefore, the data are not sufficiently
mature for FDA to consider these interim EFS results as reliable to provide a robust estimate of
the EFS treatment effect. Further follow-up is needed to adequately characterize the EFS
treatment effect.
In the primary analysis of EFS, patients who did not have progression of disease during the
neoadjuvant treatment phase but had positive margins at their last surgery are classified as
having an EFS event at surgery. While there is no standard definition for EFS, the FDA guidance
regarding the use of pCR to support accelerated approval of neoadjuvant treatment for highrisk, early-stage breast cancer states that EFS should be defined as time from randomization to
any of the following events: progression of disease that precludes surgery, local or distant
recurrence, or death due to any cause. This definition does not include patients with positive
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margins at last surgery. This type of event should not be included in the EFS endpoint as a
positive margin at last surgery without progression during neoadjuvant treatment could be due
to a suboptimal surgical procedure rather than be related to systemic treatment. There were 16
patients who had a positive margin at last surgery and these patients accounted for 6% of 100
events in pembrolizumab arm and 13.5% of the 74 events in placebo arm. FDA requested the
applicant perform a sensitivity analysis removing “positive margin at last surgery” as an EFS
event. Based on this sensitivity analysis, at IA3, the EFS hazard ratio was 0.68 (95% CI: 0.50,
0.92) with a nominal one-sided p-value of 0.0058.
In general, overall control of Type I error rate (false positives) should be prospectively planned
to adjust for any interim analyses. In order to prevent the trial from stopping too early for
efficacy, the O’Brien Fleming spending function was pre-specified to control for taking 6 interim
looks before the final EFS analysis at an overall one-sided alpha level of 0.025. The boundaries
to determine statistical significance at an interim analysis are small because they are based on
the actual information fraction. For example, the one-sided alpha required for EFS to be
statistically significant was 0.00006 (based on 104 events) at IA2 and 0.0021 (based on 174
events) at IA3. If IA4 is conducted after accruing 205 EFS events, the one-sided alpha required
for statistical significance would be 0.004; however, the alpha will vary depending on the
number of EFS events observed. A small p-value that has not crossed the boundary of statistical
significance does not predict whether EFS will be statistically significant and clinically
meaningful at a later time point. Therefore, any efficacy claim for EFS based on IA3 is subject to
a false positive claim and would not be appropriate.
FDA performed an analysis to determine the predictive probability of EFS achieving statistical
significance at the next interim analysis (IA4). Based on FDA’s analyses, the PP of EFS achieving
statistical significance at the next interim analysis (IA4) ranges from 62-78%. The calculations
from the Applicant and FDA vary based on different modeling assumptions, including the prior
distribution imposed on the modeling parameters. In addition, FDA’s PP is based on obtaining a
statistically significant EFS at IA4 while the Applicant reports the PP for the entire trial. FDA’s
predictions are for the IA4 only because PP calculations are even less reliable for IA5-7 and the
final analysis due to little available information. Due to the uncertainty of whether neoadjuvant
and adjuvant pembrolizumab provides clinical benefit, further follow-up is required and is the
only reliable way to assess the effect of the entire regimen on EFS.
FDA does not agree with the Applicant’s statement that pembrolizumab demonstrated a
clinically meaningful improvement in EFS regardless of initial response to neoadjuvant therapy
and surgical outcome. This exploratory responder analysis of EFS by pCR does not predict
whether pembrolizumab will demonstrate a statistically significant and clinically meaningful
improvement in long-term outcomes such as EFS and OS. In addition, since this is an
exploratory subgroup analysis where randomization is not preserved, the reported high
association of pCR with EFS may be biased due to imbalances in measured prognostic factors
such as age, CPS ≥ 10, menopausal status, tumor stage, nodal status, and other unmeasured
covariates [Table 15].
Furthermore, FDA does not agree with the Applicant’s statement that pembrolizumab “resulted
in a clinically meaningful reduction in EFS events” compared with placebo at IA3 for patients
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who did not experience a pCR. This responder analysis by treatment arm is considered
exploratory and should be interpreted with caution because the sample size in each subgroup
was not planned to power such analyses. The 95% confidence bands widely overlap, indicating
a high level of uncertainty with respect to a real improvement in the pembrolizumab arm for
either subgroup [Figure 10]. The Applicant points out that the EFS curves began to separate in
favor of pembrolizumab arm at IA3 for those who experienced pCR [Figure 5]. However, the
number of events in these subgroups are small (17 EFS events out of 494 patients who
experienced pCR in the pembrolizumab subgroup and 13 EFS events out of 217 patients who
experienced pCR in placebo subgroup). Further follow-up of EFS is needed to fully characterize
these Kaplan-Meier plots.
OS results
OS data are too immature to provide a conclusive interpretation regarding the difference in OS
between treatment arms. At IA3, 96 deaths have accrued, which accounts for only 32% of the
events needed for the final analysis. Therefore, the OS estimate may be unreliable, and the
treatment effect size reported is subject to uncertainty.
PRO results
FDA evaluated the submitted exploratory PRO data. Completion rates ranged from 87-88%
based on the number of patients who were expected to have a PRO assessment at Week 21 of
neoadjuvant period. FDA notes the following limitations of the submitted PRO data:
•
•

•

KEYNOTE-522 was not designed to compare differences in PROs (symptoms, side
effects, health-related quality of life, etc.), nor were these patient-reported endpoints
prospectively identified and statistically tested.
The PRO assessment frequency during both neoadjuvant and adjuvant periods was not
adequate to capture the impact of treatment. For example, neoadjuvant PRO
assessments were collected at baseline, Week 12, and Week 21. PRO assessments
should have been more frequent and at timepoints that symptoms, side effects, and
functional impairments are most likely to occur.
For the adjuvant treatment period, PRO data are immature and need further follow-up.

Due to missing PRO data and the exploratory nature of these analyses, the reported LS means
may be biased and should be interpreted with caution. FDA does not agree with the Applicant’s
conclusion that there was “no meaningful difference” between arms in terms of patientreported quality of life, symptoms, and functioning because the trial was not designed with PRO
non-inferiority or equivalence hypotheses. In addition, there is insufficient information
collected at relevant timepoints to support this conclusion.
Data from other trial settings
The FDA disagrees that data from other clinical trials for pembrolizumab in TNBC are supportive
of their proposed indication in a high-risk, early-stage TNBC population.

32

Pembrolizumab
Oncologic Drugs Advisory Committee Briefing Document

High-risk, Early-stage Triple-negative Breast Cancer

KEYNOTE-173 was a small, non-randomized study which examined pembrolizumab combined
with different chemotherapy regimens for neoadjuvant treatment of early-stage TNBC. Without
a control arm, it is challenging to interpret the pCR rates and EFS results observed, and as
previously stated, the pCR endpoint may not indicate clinical benefit. Additionally this study
was powered based on clinical considerations rather that statistical considerations and
therefore is considered exploratory.
KEYNOTE-355 examined pembrolizumab or placebo in combination with physician’s choice
chemotherapy as first-line treatment for metastatic TNBC. The initial primary endpoint was PFS
in a PD-L1-unselected population and in those with tumor PD-L1 CPS ≥1. Following an interim
analysis where the primary endpoint did not cross the prespecified efficacy boundary and
emerging data from external studies, the protocol was amended to assess PFS in patients with
tumor PD-L1 CPS ≥10. The PFS endpoint was only met in the subgroup of patients with PD-L1
CPS ≥10, and the OS endpoint has not been met. Given the uncertainty regarding clinical
benefit as improvement in OS has not been demonstrated and the timing the of the late
amendment, accelerated approval was granted for patients with metastatic TNBC and tumor
PD-L1 CPS ≥10. Clinical benefit needs to be confirmed. Additionally, this indication is in patients
with tumor PD-L1 CPS ≥10, not in a PD-L1-unselected population.
KEYNOTE-119 another clinical trial in metastatic TNBC, not referenced by the Applicant,
evaluated pembrolizumab monotherapy compared to physician’s choice chemotherapy for
second or third-line treatment. The OS endpoint was not met in the tumor PD-L1 CPS≥10 or
CPS≥1 populations, and could not be tested in the PD-L1-unselected population, further adding
uncertainty about the role of pembrolizumab for TNBC.
Summary
A regulatory decision is based on both statistical significance and the clinical relevance of the
observed treatment effects of the efficacy endpoints. In addition, we consider the robustness of
the interim result and adequacy of the data with regards to other issues such as safety,
outcomes in important subgroups and important secondary endpoints such as OS. At IA3, a
small improvement in pCR was observed, EFS and OS are immature, there is uncertainty in
predictions that EFS will be statistically significant, and there are additional planned EFS
analyses. Therefore, continued follow-up for long-term outcomes is necessary to characterize
whether there is a clinical benefit of neoadjuvant and adjuvant pembrolizumab.

3. Safety

The Applicant’s Position:
The safety profile of pembrolizumab monotherapy is well-characterized based on an extensive
clinical study program and postmarketing experience, with more than 42,000 treated
participants in the clinical development program and greater than 370,000 patient years of
exposure in the postmarketing setting. The pembrolizumab reference safety dataset (RSD;
N=2799) represents the established safety profile for pembrolizumab monotherapy. The RSD is
comprised of 1567 participants with advanced melanoma and 1232 participants with advanced
non-small cell lung cancer (NSCLC) and is included in the review of safety to provide context for
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safety results of KEYNOTE-522. The safety profile of pembrolizumab is reviewed with every
submission to the agency and the RSD is representative and generally consistent with all
approved indications and indications under review.
The safety results from KEYNOTE-522 demonstrate that pembrolizumab in combination with
NAC followed by single-agent pembrolizumab after surgery for a total of 17 cycles (1 year of
pembrolizumab exposure) has a generally manageable safety profile, which reflects an
incremental toxicity of adding pembrolizumab to a commonly used platinum-containing NAC
regimen for high-risk, early-stage breast cancer. Overall, no new safety concerns were
identified for the use of pembrolizumab + NAC followed by single-agent pembrolizumab after
surgery for the treatment of high-risk, early-stage TNBC.
Safety analyses are based on data from IA3 (23-MAR-2020 data cutoff).

3.1 Overall Extent of Exposure

The median duration of exposure to study treatment was generally similar between the
pembrolizumab + NAC / pembrolizumab and placebo + NAC / placebo groups during the
neoadjuvant (22.1 weeks vs 22.1 weeks), adjuvant (24.1 weeks vs 24.1 weeks), and combined
phases (57.9 weeks vs 59.1 weeks). The median duration of exposure to pembrolizumab
monotherapy in the RSD was 18.1 weeks.

3.2 Summary of Adverse Events

The AE profile observed for participants in the pembrolizumab + NAC / pembrolizumab group
reflects the additive effect of the established individual safety profiles of pembrolizumab
monotherapy and platinum-containing neoadjuvant chemotherapy regimens administered to
patients with high-risk, early-stage TNBC. No new safety findings were identified.
Neoadjuvant Phase
The overall incidence of AEs and the incidences of the most frequently reported AEs (incidence
≥25%) were generally similar between the 2 treatment groups [Table 5] [Table 16]. AEs
(incidence ≥15%) with a greater risk difference (ie, the 95% CI for the treatment difference was
>0) for pembrolizumab + NAC were pyrexia, diarrhea, constipation, and decreased appetite.
These events were primarily Grade 1 or 2 and manageable with standard clinical practice. The
addition of pembrolizumab to chemotherapy did not result in an increase in the incidence of
common chemotherapy-related toxicities (eg, myelosuppression, nausea, vomiting).
There was a higher incidence (≥5 percentage point difference) of Grade 3 to 5 AEs, SAEs, and
discontinuations of any drug due to an AE in the pembrolizumab + NAC group compared with
the placebo + NAC group, reflecting an incremental toxicity of adding pembrolizumab to
chemotherapy. The types and frequencies of the most common Grade 3 to 5 AEs (incidence
≥5%) were generally similar between the 2 treatment groups [Table 19]. Two SAEs were
considered higher (ie, the 95% CI for the treatment difference was >0) in the pembrolizumab +
NAC group: pyrexia (3.7% vs 0.5%) and adrenal insufficiency (1.2% vs 0%). The frequencies of
other most common SAEs (≥1%) were generally similar between the 2 treatment groups [Table
18]. The types and frequencies of the most common AEs leading to discontinuation of study
treatment (incidence ≥1%) were generally similar between the 2 treatment groups except for
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AST increased (1.8% and 0% in the pembrolizumab +NAC group and placebo + NAC group,
respectively) [Table 20]. Deaths due to AEs occurred in 5 (0.6%) participants in the
pembrolizumab + NAC group and 1 (0.3%) participant in the placebo + NAC group. Two (0.3%)
deaths in the pembrolizumab + NAC group and 1 (0.3%) death in the placebo + NAC group were
considered related to the study drug by the investigator.
Overall, there were no specific trends noted in the pembrolizumab + NAC group that suggest
any new safety concerns.
Adjuvant Phase
Fewer participants experienced AEs in all categories during the monotherapy adjuvant phase
compared with the neoadjuvant phase for both treatment groups, likely due to the cessation of
chemotherapy [Table 5]. The incidences of all AE categories including overall AE, Grade 3 to 5
AEs, SAEs, and discontinuations of any drug due to an AE were generally similar between the
2 treatment groups.
The types and frequencies of the most commonly reported AEs (incidence ≥5%) were generally
similar between the 2 treatment groups [Table 23]. The frequencies of individual SAEs, Grade 3
to 5 AEs, and AEs resulting in discontinuation of study treatment were ≤0.8% in both
treatment groups [Table 25] [Table 26] [Table 27] and showed no trend suggesting any new
safety concerns for pembrolizumab monotherapy. There were 2 (0.3%) deaths due to an AE in
the pembrolizumab group and both were considered related to the study drug by the
investigator. No deaths due to AEs were reported in the placebo group.
Overall, there were no specific trends noted in the pembrolizumab group that suggest any new
safety concerns.
Combined Phases (Neoadjuvant and Adjuvant)
The AE profile observed for the combined phases (neoadjuvant and adjuvant phase) of
KEYNOTE-522 was generally reflective of the neoadjuvant phase of the study. For the combined
phases, the incidences of SAEs and discontinuations of any drug due to an AE and an SAE were
higher (≥5 percentage point difference) in pembrolizumab + NAC / pembrolizumab group
compared with the placebo + NAC / placebo group [Table 15]. The overall incidence of AEs
observed in other categories were generally similar between the 2 treatment groups.
There were no notable differences in rates, severity, and types of AEs between the neoadjuvant
and combined phases of the study; therefore, the safety data from KEYNOTE-522 at IA3 are
discussed separately for the neoadjuvant and adjuvant phases herein. Key safety data for the
combined phases (neoadjuvant and adjuvant phases) of the study at IA3 are presented in [Table
15] through [Table 22].
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AE Summary; All Subjects (ASaT Population at IA3) – Neoadjuvant and Adjuvant
Phases
Neoadjuvant Phase
Pembrolizumab +
Placebo + NAC
NAC
N=389
N=782
n
(%)
n
(%)
777
(99.4)
389
(100.0)
627
(80.2)
295
(75.8)
315
(40.3)
101
(26.0)
5
(0.6)
1
(0.3)
2
(0.3)
1
(0.3)

Adjuvant Phase
Pembrolizumab
Placebo
N=589
331

N
(%)
n
(%)
With 1 or more AEs, n (%)
542
(92.0)
294
(88.8)
With Grade 3-5 AEs, n (%)
88
(14.9)
38
(11.5)
With SAEs, n (%)
41
(7.0)
14
(4.2)
Who died, n (%)
2
(0.3)
0
(0.0)
Who died due to drug-related† AEs, n
2
(0.3)
0
(0.0)
(%)
Discontinued any drug due to an AE, n
205
(26.2)
53
(13.6)
32
(5.4)
8
(2.4)
(%)
Discontinued any drug due to an SAE,
82
(10.5)
13
(3.3)
12
(2.0)
2
(0.6)
n (%)
†Determined by the investigator to be related to the drug.
Grades are based on NCI CTCAE version 4.0.
Included adverse events started from the first neoadjuvant treatment including definitive surgery and prior to the first
adjuvant treatment including radiation therapy or, if no adjuvant treatment, up to 30 days of the definitive surgery for the
non-serious adverse events and up to 90 days of the definitive surgery for the serious adverse events or, if no surgery, up
to 30 days of last neoadjuvant treatment for the non-serious adverse events and up to 90 days of last neoadjuvant
treatment for the serious adverse events.
MedDRA preferred terms "Neoplasm Progression", "Malignant Neoplasm Progression" and "Disease progression" not
related to the drug are excluded.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]

3.3.1 Deaths Due to Adverse Events
Neoadjuvant Phase
Deaths due to AEs during the neoadjuvant phase occurred in 5 (0.6%) participants in the
pembrolizumab + NAC group and 1 (0.3%) participant in the placebo + NAC group [Table 17].
Two deaths were considered related to study medication by the investigator in the
pembrolizumab + NAC group: 1 event (pneumonitis) was considered related to pembrolizumab
and 1 event (sepsis/multiple organ dysfunction syndrome/myocardial infarction) was
considered related to chemotherapy. The other 3 deaths (death*, pneumonia, and shock) in the
pembrolizumab + NAC were not considered related to study treatment by the investigator.
The 1 death due to an AE (septic shock) reported in the placebo + NAC group was considered
related to chemotherapy by the investigator.
*The preferred term “death” was reported in situations where limited information on the cause
of death was available, or where the investigator could not assign a specific AE term in a
participant with comorbidities and confounding factors that led to death
Adjuvant Phase
Two deaths due to an AE (pulmonary embolism, autoimmune encephalitis) were reported
during the adjuvant phase for the pembrolizumab group, which were considered related to
study intervention by the investigator [Table 24]. No deaths due to AEs were reported in the
placebo group during the adjuvant phase.
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Overall
A careful review of the 7 fatal AEs revealed that individual events occurred in 1 participant each
and do not show a trend suggesting a new safety concern.
3.3.2 Immune-mediated AEs and Infusion Reactions
A prespecified list of preferred terms was developed by the Applicant to consistently characterize
the nature and frequency of immune-mediated events and infusion-related reactions across the
pembrolizumab clinical program, regardless of causality as reported by investigators.
Neoadjuvant Phase
The overall incidence of immune-mediated AEs and infusion reactions was higher in the
pembrolizumab + NAC group (38.9%) compared with the pembrolizumab monotherapy RSD
(21.4%) [Table 21]. The higher incidence in the pembrolizumab + NAC group was primarily
driven by infusion reactions (ie, preferred term [PT] of infusion-related reaction,
hypersensitivity, and drug hypersensitivity), severe skin reactions (ie, PT of rash maculo-papular
and rash), and hypothyroidism [Table 6], which reflects the contribution of both
pembrolizumab and NAC. The incidence of adrenal insufficiency was 2.2% in the
pembrolizumab + NAC group compared to 0.8% in the pembrolizumab monotherapy RSD. The
adrenal insufficiency events in the pembrolizumab + NAC group were mostly Grade 2 or 3 (no
grade 5 events) and manageable with treatment interruption and corticosteroids. There was
1 death due to pneumonitis in the pembrolizumab + NAC group, which was considered related
to pembrolizumab by the investigator [Table 17]. The nature, severity, outcome, and
manageability of these immune-mediated AEs and infusion reactions were consistent with
those previously reported for pembrolizumab monotherapy. Overall, most immune-mediated
AEs and infusion reactions reported in the pembrolizumab + NAC group were mild to moderate
in severity (Grade 1 or 2), non-serious, manageable with standard measures, and did not result
in study treatment discontinuation. Hypothyroidism as well as other immune-mediated
endocrinopathies are effectively managed with standard medical care, including long-term
hormone replacement therapy.
No new indication-specific, immune-mediated AEs causally associated with pembrolizumab
were identified in participants receiving pembrolizumab + NAC.
Adjuvant Phase
The overall incidences of immune-mediated AEs and infusion reactions during the adjuvant
phase were generally similar between the pembrolizumab (8.2%) and placebo groups (5.7%).
[Table 28]. Hypothyroidism, infusion reactions and severe skin reactions were the most
frequently reported events (incidence ≥1%) in the pembrolizumab group [Table 6]. Adrenal
insufficiency was reported for 3 (0.5%) participants in the pembrolizumab group, all were grade
1 or 2 and managed with corticosteroids. There was 1 death due to autoimmune encephalitis in
the pembrolizumab group, which was considered related to pembrolizumab by the investigator.
Most immune-mediated AEs and infusion reactions reported in the pembrolizumab group were
mild to moderate in severity (Grade 1 or 2), nonserious, manageable with standard measures,
and did not result in study treatment discontinuation.
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No new indication specific immune-mediated AEs causally associated with pembrolizumab
were identified in participants receiving pembrolizumab monotherapy.
Table 6

Subjects With Immune-mediated AEs and Infusion Reactions (Incidence ≥ 0% in
One or More Treatment Groups) By Immune-mediated AEs and Infusion Reactions
Category; All Subjects; (ASaT Population at IA3)

Subjects in population

Neoadjuvant Phase
Pembrolizumab + NAC
Placebo + NAC
n
(%)
n
(%)
782
389

Adjuvant Phase
Pembrolizumab
Placebo
N
(%)
n
(%)
589
331

Adrenal Insufficiency
17
(2.2)
0
(0.0)
3
(0.5)
0
(0.0)
Colitis
12
(1.5)
3
(0.8)
2
(0.3)
0
(0.0)
Encephalitis
1
(0.1)
0
(0.0)
1
(0.2)
0
(0.0)
Guillain-Barre Syndrome
0
(0.0)
0
(0.0)
0
(0.0)
0
(0.0)
Hepatitis
11
(1.4)
3
(0.8)
0
(0.0)
0
(0.0)
Hyperthyroidism
36
(4.6)
5
(1.3)
5
(0.8)
2
(0.6)
Hypophysitis
15
(1.9)
1
(0.3)
0
(0.0)
0
(0.0)
Hypothyroidism
104
(13.3)
10
(2.6)
16
(2.7)
12
(3.6)
Infusion Reactions
134
(17.1)
43
(11.1)
11
(1.9)
4
(1.2)
Myasthenic Syndrome
0
(0.0)
0
(0.0)
1
(0.2)
0
(0.0)
Myocarditis
3
(0.4)
0
(0.0)
2
(0.3)
0
(0.0)
Myositis
3
(0.4)
0
(0.0)
1
(0.2)
0
(0.0)
Nephritis
6
(0.8)
0
(0.0)
1
(0.2)
0
(0.0)
Pancreatitis
4
(0.5)
0
(0.0)
1
(0.2)
0
(0.0)
Pneumonitis
10
(1.3)
5
(1.3)
7
(1.2)
2
(0.6)
Sarcoidosis
1
(0.1)
0
(0.0)
0
(0.0)
0
(0.0)
Severe Skin Reactions
34
(4.3)
4
(1.0)
11
(1.9)
0
(0.0)
Thyroiditis
16
(2.0)
4
(1.0)
0
(0.0)
1
(0.3)
Type 1 Diabetes Mellitus
3
(0.4)
0
(0.0)
1
(0.2)
0
(0.0)
Uveitis
2
(0.3)
0
(0.0)
0
(0.0)
0
(0.0)
Every subject is counted a single time for each applicable specific adverse event. A subject with multiple adverse events within a system organ
class is counted a single time for that system organ class.
A system organ class or specific adverse event appears on this report only if its incidence in one or more of the columns meets the incidence
criterion in the report title, after rounding.
"Infusion related reaction" includes infusion related reactions due to pembrolizumab and chemotherapy, for example, Paclitaxel.
Included adverse events started from the first adjuvant treatment including radiation therapy and up to 30 days of last adjuvant treatment
including radiation therapy for the non-serious adverse events and up to 90 days of last adjuvant treatment for the serious adverse events.
Database Cutoff Date: 23MAR2020

Source: [P522V02MK3475: adam-adsl; adae]

3.3 Safety Summary and Conclusions

The results from KEYNOTE-522 demonstrate that pembrolizumab in combination with NAC
followed by single-agent pembrolizumab after surgery has a generally manageable safety
profile.
The addition of pembrolizumab to chemotherapy did not result in an increase in either the
incidence or severity of common chemotherapy-related toxicities (eg, myelosuppression).
Immune-mediated AEs and infusion reactions observed in KEYNOTE 522 were mostly low grade,
nonserious and effectively managed with standard clinical practice, including treatment
interruption, the use of hormone replacement therapy or treatment with systemic
corticosteroids, as well as additional anti-inflammatory agents if symptoms do not improve with
administration of corticosteroids, as outlined in the product information. Immune-mediated
AEs and infusion reactions occurred more frequently during the neoadjuvant phase. New
events appearing with administration of pembrolizumab for an additional 6 months after
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surgery represent a small percentage of the overall immune-mediated AEs and infusion
reactions observed.
Overall, no new safety concerns were identified for the use of pembrolizumab + NAC as
neoadjuvant treatment followed by pembrolizumab monotherapy as adjuvant treatment of
high-risk, early-stage TNBC.
The FDA’s Position:
The FDA notes that many patients with high-risk, early-stage TNBC will be cured with standard
therapy and therefore, the added toxicity of pembrolizumab for neoadjuvant and adjuvant
treatment must be carefully considered. Pembrolizumab was associated with increased
immune-mediated AEs and infusion reactions, including higher grade immune-mediated AEs
and AEs leading to hospitalization. Some of these toxicities may be irreversible or require
lifelong medication in patients cured of their breast cancer. Additionally, although infrequent,
deaths due to immune-mediated AEs occurred.
All-grade and grade ≥3 immune-mediated AEs and infusion reactions occurred more frequently
in patients who received pembrolizumab compared to placebo: 43% vs. 22% and 15% vs. 2%,
respectively. Patients receiving pembrolizumab also experienced immune-mediated AEs and
infusion reactions leading to hospitalization more frequently than patients receiving placebo:
10% vs. 1%. The immune-mediated AEs occurring most frequently (in ≥2% of patients who
received pembrolizumab) were infusion reactions (18%), hypothyroidism (15%), severe skin
reactions (6%), hyperthyroidism (5%), adrenal insufficiency (3%), pneumonitis (2%), and
thyroiditis (2%).
Some immune-mediated AEs did not revert to baseline and may be lifelong. Of patients who
received pembrolizumab, 19% experienced an immune-mediated AE which was not resolved to
baseline at last assessment. Most immune-mediated AEs which didn’t resolve were endocrinerelated, 11% of patients who received pembrolizumab experienced unresolved hypothyroidism,
2% experienced unresolved adrenal insufficiency, and 1.5% experienced unresolved
hypophysitis. During the study, 16% of patients who received pembrolizumab initiated thyroid
hormone replacement and 14% of patients who received pembrolizumab were on thyroid
hormone replacement at last assessment.
Deaths due to immune-mediated AEs occurred, which are particularly concerning in this
curative disease setting. The FDA disagrees with the Applicant’s description of two of the
deaths in patients who received pembrolizumab and believes that there were four deaths
which could be due to immune-mediated AEs. The Applicant noted one patient who died from
pneumonitis and one patient who died from autoimmune encephalitis. Additionally, there was
one patient who died from adrenal crisis and one patient who died from hepatitis.
The patient who experienced adrenal crisis died from shock on the day following her breast
surgery. Her cortisol level was only 3 nmol/L (normal range: 172-497, patient baseline: 678) and
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she likely had undiagnosed adrenal insufficiency (AI) at time of surgery. Although AI is a known
toxicity associated with pembrolizumab, undiagnosed AI poses an increased risk in a
neoadjuvant treatment setting where almost all patients will undergo breast surgery.
As there is uncertainty regarding the role of adjuvant pembrolizumab, FDA looked closely at
safety in the adjuvant phase. Although there were fewer immune-mediated AEs than during the
neoadjuvant phase, all grade and grade ≥3 immune-mediated AEs were increased in patients
who received pembrolizumab compared to placebo: 10% vs. 6% and 3% vs. 0.3%, respectively.
One patient died from autoimmune encephalitis during adjuvant treatment, indicating that
although immune-mediated AEs are less frequent, they can still be severe.
In summary, pembrolizumab increased immune-mediated AEs in an early-stage TNBC
population where although patients are at increased risk of recurrence, many will be cured with
standard therapy. Some of these immune-mediated AEs may be severe or lifelong. Although
there were fewer immune-mediated AEs during the adjuvant phase, these toxicities are still
concerning, because this portion of the treatment regimen has not demonstrated a significant
effect on any efficacy endpoint, and may be adding risk without benefit.

4. Points for the Advisory Committee to Consider
The Applicant’s Position:

The main topics for discussion at the ODAC are: 1) the clinical meaningfulness of the observed
treatment difference in pCR at the time of definitive surgery, 2) EFS results that have not
crossed the boundary for statistical significance and the uncertainty of long-term clinical benefit
as a result; 3) benefit of administering pembrolizumab to patients who achieve pCR at the time
of surgery, and 4) adequacy of results (including data in the metastatic setting) to support the
proposed indication.
It is the Applicant’s position that the data from KEYNOTE-522 is sufficient to address these
concerns and addresses an unmet medical need in patients with high-risk, early-stage TNBC as
discussed in Section 4.1.

4.1 Benefits
KEYNOTE-522 is the first study establishing a benefit with a checkpoint inhibitor-based therapy
for the treatment of high-risk, early stage TNBC. A unique aspect of KEYNOTE-522 is the single
study design, which was powered to assess the short term (pCR) and long-term (EFS) outcomes
of incorporating pembrolizumab in the treatment of the same patient population with high-risk,
early-stage TNBC. KEYNOTE-522 was designed to evaluate whether 1) the addition of
pembrolizumab prior to surgery improves the rate of pCR over an already effective platinumcontaining regimen, and 2) the entire pembrolizumab regimen (pre- and post-surgery for a total
of 17 cycles [1 year of pembrolizumab exposure]) provides a durable clinical benefit to patients
with high-risk, early-stage TNBC, a population with a high unmet medical need. The EFS data at
IA2 and IA3 from KEYNOTE-522 demonstrate a clinically meaningful benefit in adding
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pembrolizumab to NAC followed by single-agent pembrolizumab after surgery for a total of
17 cycles (1 year of pembrolizumab exposure).
To-date, there has been no correlation established between the magnitude of difference in pCR
between treatment arms and long-term outcomes as assessed by EFS and OS at the study level
[6]. The addition of pembrolizumab to NAC results in a statistically significant and clinically
meaningful improvement in the rate of pCR (ypT0/Tis ypN0). The clinically meaningful absolute
pCR rate observed in the pembrolizumab + NAC group (~63%-65%) is the highest reported
absolute pCR rate observed in a randomized study for early-stage TNBC to-date and exceeds
that of a platinum-containing chemotherapy regimen, which, until now, had the best pCR rate
observed in this patient population. The improvement in pCR was independent of PD-L1 status.
In addition, changes on health-related quality of life measures were similar between the
2 treatment groups during the neoadjuvant phase, indicating no detriment with the addition of
pembrolizumab.
The entire regimen of pembrolizumab in combination with NAC followed by single-agent
pembrolizumab after surgery is associated with a stable trend for improvement in EFS and a
clinically meaningful EFS benefit, as demonstrated by the EFS results at IA2 and IA3. The trend
for improvement of EFS at IA2 (EFS HR of 0.63 [95% CI: 0.43, 0.93]) was also observed at IA3
(HR=0.65 [95% CI: 0.48, 0.88]) and represents a 35% reduction in the risk of disease progression
precluding definitive surgery, recurrence, second primary (non-breast) malignancy, or death
compared with placebo + NAC /placebo.
Furthermore, among participants who did not achieve a pCR (non-responders), participants in
the pembrolizumab+ NAC /pembrolizumab group had a clinically meaningful reduction in EFS
events compared with the placebo + NAC / placebo group at both IA2 and IA3. Importantly, the
EFS curves for participants who achieved pCR (responders) started to separate in favor of
pembrolizumab + NAC / pembrolizumab at IA3. While the Applicant acknowledges that this is a
non-randomized analysis within each group (responder and non-responder), the data
demonstrate the addition of pembrolizumab to NAC followed by single-agent pembrolizumab
after surgery for a total of 17 cycles (1 year of pembrolizumab exposure) extends to all
participants regardless of initial response to neoadjuvant therapy and surgical outcome.
Additionally, at IA3, there was a trend for improvement in OS that favored the pembrolizumab
+ NAC / pembrolizumab group (HR=0.80 [95% CI: 0.53, 1.21). Taken together, the data from
KEYNOTE-522 support the addition of pembrolizumab to NAC followed by single-agent
pembrolizumab after surgery.
The therapeutic benefit of adding pembrolizumab to chemotherapy for the treatment of
metastatic disease has been demonstrated in a number of indications (ie, NSCLC and head and
neck squamous cell carcinoma). Evidence that the benefit extends to patients with TNBC is
demonstrated in KEYNOTE-355 where pembrolizumab + chemotherapy is superior to
chemotherapy alone with respect to PFS in participants with locally recurrent inoperable or
metastatic TNBC whose tumors expressed PD-L1 (CPS ≥10) [Sec. 2.3.4.2 KEYNOTE-355]. As
discussed above [Section 2.1.2 Immune Checkpoint Inhibition for the Treatment of TNBC],
metastatic disease is considered less immunogenic [10] [12] and, to-date, immunotherapy
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targeting PD-1/PD-L1 has required a biomarker enriched population. However, pembrolizumab
+ chemotherapy also showed a clinically meaningful improvement in PFS compared with
placebo + chemotherapy in participants with PD-L1 positive tumors at the CPS ≥1 cutoff
(HR=0.74; 95% CI: 0.61, 0.90) and in All Participants (HR=0.82; 95% CI: 0.69, 0.97) in
KEYNOTE-355. Although not statistically significant, these data, in conjunction with the EFS and
OS data from KEYNOTE-522, support the long-term benefit of pembrolizumab + chemotherapy.

4.2 Risks

Overall, no new safety concerns were identified in KEYNOTE-522 for the use of pembrolizumab
in combination with neoadjuvant chemotherapy followed by single-agent pembrolizumab in
the adjuvant setting for the treatment of high-risk, early-stage TNBC. Pembrolizumab + NAC
followed by single-agent pembrolizumab after surgery had a generally manageable safety
profile consistent with the additive effect of pembrolizumab given in combination with a
commonly used chemotherapy regimen for high-risk, early-stage breast cancer. Compared with
NAC alone, the addition of pembrolizumab did not result in an increase in either the incidence
or severity of common chemotherapy-related toxicities (eg, myelosuppression).
Immune-mediated AEs and infusion reactions observed in KEYNOTE-522 were mostly low
grade, nonserious and effectively managed with standard measures as applicable for
pembrolizumab monotherapy and the NAC regimens administered. There was a higher
incidence of immune-mediated AEs and infusion reactions when pembrolizumab was
administered with NAC compared with pembrolizumab monotherapy RSD, which likely reflects
the contribution of both pembrolizumab and the NAC administered; however, the severity,
outcome and manageability of these events are consistent with those previously reported for
pembrolizumab monotherapy and the NAC regimens administered. New events appearing with
administration of pembrolizumab for an additional 6 months after surgery represent a small
percentage of the overall immune-mediated AEs and infusion reactions observed.

4.3 Benefit-Risk Conclusions

There is an unmet medical need in patients with high-risk, early-stage TNBC for new therapies
that result in improved long-term outcomes and survival. Pembrolizumab in combination with
NAC followed by single-agent pembrolizumab as adjuvant therapy provides an effective and
tolerable treatment for high-risk, early-stage TNBC and should be considered the preferred
treatment option over the current standard of care for this patient population.
The observed statistically significant increase in pCR, the clinically meaningful absolute pCR rate
for pembrolizumab + NAC, the clinically meaningful improvement and durable trend in EFS in all
participants regardless of initial response to neoadjuvant therapy and surgical outcome, and
trend for improvement in OS outweigh the incremental toxicity from adding pembrolizumab to
chemotherapy, which is generally manageable with standard clinical practice. The data from
KEYNOTE-522 support a favorable benefit/risk ratio for the addition of pembrolizumab to NAC
and single-agent pembrolizumab as adjuvant treatment following surgery for high-risk, earlystage TNBC. KEYNOTE-522 provides a new therapeutic regimen that resulted in promising longterm outcomes in patients with high-risk, early-stage TNBC, which is a population with a high
unmet medical need.
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Therefore, it is the Applicant’s position that the proposed indication “for the treatment of
patients with high-risk (stage II or III disease), early-stage TNBC with pembrolizumab
(KEYTRUDA®, MK-3475) in combination with chemotherapy as neoadjuvant treatment, then as
a single agent as adjuvant” is supported and the use of pembrolizumab in this setting should
receive accelerated approval by FDA.
The FDA’s Position:
While FDA believes there is an unmet medical need in patients with high-risk, early-stage TNBC
for new therapies that result in improved long-term outcomes and survival, it is not clear that
the current results are reasonably likely to predict such a benefit. The pCR endpoint only
reflects the neoadjuvant portion of treatment, and in interpreting this endpoint, the FDA does
not consider the absolute pCR rate on the pembrolizumab arm, but rather the difference in pCR
rate between the two treatment arms. The pCR rate difference of 7.5% (95% CI: 1.6, 13.4)
based on all randomized patients at IA3 has questionable clinical meaningfulness. Additionally,
pCR is not an established endpoint indicative of clinical benefit, and at present, there is no
conclusive evidence to link an overall improvement in pCR rate to an overall improvement in
EFS at the trial level in this disease setting. Per FDA guidance on pCR in high-risk early stage
breast cancer, pCR may be acceptable to support accelerated approval in the neoadjuvant
setting if a marked improvement is observed, accompanied by an acceptable toxicity profile and
supportive data of clinical benefit from another treatment setting such as in a metastatic
patient population.
The EFS and OS endpoints incorporate the effect of the entire neoadjuvant and adjuvant
pembrolizumab regimen. However, the necessity of administration in both settings is uncertain
as the contribution of each treatment phase in this trial design is not isolated. Additionally,
given the immaturity of EFS data at IA3 with only 53% of the EFS events needed for the final
analysis, it is uncertain whether the EFS trend is stable or clinically meaningful. Based on FDA’s
analyses, the PP of EFS achieving statistical significance at the next interim analysis (IA4) ranges
from 62-78%. The calculations are even less reliable for IA5-7 and the final analysis due to little
available information. These predictions rely heavily on modeling and cannot act as a
replacement for continued follow-up of EFS. Further follow-up is required to adequately
characterize clinical benefit of pembrolizumab on EFS. The OS data are also immature, with an
actual information fraction of 32%, and this endpoint has not been formally tested. As EFS and
OS data are immature, there is inadequate justification for the entire neoadjuvant and adjuvant
regimen at this time.
Data for pembrolizumab from the metastatic TNBC setting are not supportive of clinical benefit
in the neoadjuvant setting. Pembrolizumab is under an accelerated approval for treatment of
patients with metastatic TNBC and tumor PD-L1 CPS ≥ 10, not in a tumor PD-L1-unselected
population. PFS benefit was demonstrated following a late amendment, and OS benefit has not
been demonstrated. Given these uncertainties, confirmation of clinical benefit in the metastatic
setting is needed.
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Pembrolizumab adds toxicity in a treatment setting where many patients may be cured with
standard therapy. Patients receiving pembrolizumab experienced increased immune-mediated
AEs, including some which may be severe, irreversible, or require lifelong medication.
Given these issues, it is not clear whether available data are reasonably likely to translate into
improved outcomes for patients with high-risk, early-stage TNBC. There is uncertainty regarding
the risk-benefit of neoadjuvant and adjuvant pembrolizumab for high-risk, early-stage TNBC
given the questionable clinical meaningfulness of a small improvement in pCR rate, the
immaturity of the EFS data with five additional pre-specified analyses planned, and increased
immune-mediated toxicity.

5. Draft Topics for Discussion by the Advisory Committee
Should a regulatory decision on pembrolizumab in combination with multi-agent chemotherapy
for neoadjuvant treatment followed by pembrolizumab monotherapy for adjuvant treatment of
high-risk early-stage TNBC be deferred until further data are available from future analyses of
KEYNOTE-522?
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7. Appendix:
7.1 Background Data
Table 7

Summary of Carboplatin Plus Taxane- and Anthracycline-based Treatment
Recommended for High-risk, Early-stage Triple-negative Breast Cancer

Product (s) Name

Dosing/
Administration

Efficacy
Information

Important Safety and Tolerability Issues

BrighTNess
(NCT02032277):
Cb + T → AC: 58%
Placebo + T → AC:
31%
[30]

Warnings and Precautions: Common
chemotherapy-related toxicities include
myelosuppression, nausea, vomiting, renal
insufficiency, and neuropathy.
Paclitaxel, doxorubicin, and carboplatin all have
black box warnings.

CALGB 40603
(NCT00861705):
Cb + T → AC: 49%
T → AC: 41%
[28]

Warnings and Precautions: Common
chemotherapy-related toxicities include
myelosuppression, nausea, vomiting, renal
insufficiency, and neuropathy.
Paclitaxel, doxorubicin, and carboplatin all have
black box warnings.

Recommended Non-FDA-Approved Treatments
Carboplatin, paclitaxel,
doxorubicin,
cyclophosphamide

Carboplatin, paclitaxel,
doxorubicin,
cyclophosphamide

Carboplatin:
AUC 6 Q3W × 4 cycles
Paclitaxel:
80 mg/m2 QW ×
12 doses
Doxorubicin:
60 mg/m2 Q2/3W ×
4 cycles
Cyclophosphamide:
600 mg/m2 Q2/3W ×
4 cycles
Carboplatin:
AUC 6 Q3W × 4 cycles
Paclitaxel:
80 mg/m2 QW ×
12 doses
Doxorubicin:
60 mg/m2 Q2W ×
4 cycles
Cyclophosphamide:
600 mg/m2 Q2W ×
4 cycles
Carboplatin:
AUC 2.0 or AUC 1.5b
QW × 18 weeks
Paclitaxel:
80 mg/m2 QW ×
18 weeks
Liposomal
doxorubicin:
20 mg/m2 QW ×
18 weeks
Bevacizumab:
15 mg/kg Q3W

Warnings and Precautions: Common
chemotherapy-related toxicities include
myelosuppression, nausea, vomiting, renal
insufficiency, and neuropathy.
Paclitaxel, doxorubicin, and carboplatin all have
black box warnings.
Bevacizumab: GI perforation and fistulae, surgery
and wound healing complications, hemorrhage,
arterial thromboembolic events, venous
thromboembolic events, hypertension, renal
injury and proteinuria, posterior reversible
encephalopathy syndrome, infusion-related
events, ovarian failure, CHF, embryo-fetal toxicity.
Abbreviations: AC = doxorubicin/cyclophosphamide; AUC = area under the concentration-time curve; Bev = bevacizumab;
Cb = carboplatin; lipo-A = liposomal doxorubicin; Q2/3W = every 2 or 3 weeks; Q3W = every 3 weeks; QW = once weekly;
T = paclitaxel.
Carboplatin, paclitaxel,
liposomal doxorubicin,
bevacizumab

GeparSixto (GBG
66;
[NCT01426880]):
T + lipo-A + Bev +
Cb: 53.2%
T + lipo-A + Bev:
36.9%
[27]
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Summary of Key Changes to the KEYNOTE-522 Protocol (Including Statistical
Analysis Plan)

Protocol or Amendment
Protocol (05-Dec-2016)
Amendment 01
(16-Dec-2016)

Key Changes
Original protocol
•
Dose modification guidelines for paclitaxel and carboplatin were revised to provide
more clarity and avoid confusion;
•
The definition of overdose for study treatment administered in the study was included;
this language was inadvertently omitted in the original protocol.

Amendment 02
(01-May-2018)

•

The timing of efficacy IA1 was changed to occur after at least 500 participants have or
would have completed surgery;
•
Efficacy IA2 was added to test pCR after ~800 participants have or would have
completed surgery
•
The assumption for the EFS rate in the control arm at 36 months was revised from 60%
to 78% based on emerging data from the CALGB40603 study and the dropout rate after
surgery was increased; this resulted in an increase in sample size from ~855 to
~1150 participants.
Amendment 03
To allow testing of the EFS at IA2; the timing was adjusted accordingly (ie, to occur
(17-Oct-2018)
24 months after the first participant was randomized). No revisions were made to the
statistical assumptions.
Amendment 04
Revision to allow adjustment of efficacy boundaries and alpha spending to reflect the
(26-FEB-2020)
information fraction based on the actual number of events observed rather than the
estimated number of events expected.
EFS = event-free survival; IA = Interim Analysis; pCR = pathological complete response.

7.2 Additional Data Tables
7.1.1 Demographics, Disposition, and Baseline Characteristics
Table 9

Subject Characteristics; All Subjects (ITT Population at IA3)

Gender
Male
Female
Age (Years), Median (range)
Race
American Indian Or Alaska Native
Asian
Black Or African American
Multiple
Native Hawaiian Or Other Pacific Islander
White
Missing
Ethnicity
Hispanic Or Latino
Not Hispanic Or Latino
Not Reported
Unknown
Missing
Geographic Region
North America
Europe

Pembrolizumab + NAC /
Pembrolizumab, n=784
n
(%)

Placebo + NAC / Placebo,
n=390
N
(%)

Total
N=1,174
n
(%)

1
783

(0.1)
(99.9)
49.0 (22 to 80)

0
390

(0.0)
(100.0)
48.0 (24 to 79)

14
149
38
13
1
504
65

(1.8)
(19.0)
(4.8)
(1.7)
(0.1)
(64.3)
(8.3)

7
89
15
6
0
242
31

(1.8)
(22.8)
(3.8)
(1.5)
(0.0)
(62.1)
(7.9)

21
238
53
19
1
746
96

(1.8)
(20.3)
(4.5)
(1.6)
(0.1)
(63.5)
(8.2)

86
615
46
19
18

(11.0)
(78.4)
(5.9)
(2.4)
(2.3)

39
307
28
11
5

(10.0)
(78.7)
(7.2)
(2.8)
(1.3)

125
922
74
30
23

(10.6)
(78.5)
(6.3)
(2.6)
(2.0)

166
388

(21.2)
(49.5)

78
180

(20.0)
(46.2)

244
568

(20.8)
(48.4)

49

1
(0.1)
1,173
(99.9)
49.0 (22 to 80)
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Pembrolizumab + NAC /
Pembrolizumab, n=784
n
(%)
23
(2.9)
166
(21.2)
41
(5.2)

Placebo + NAC / Placebo,
n=390
N
(%)
16
(4.1)
91
(23.3)
25
(6.4)

n
Australia
39
Asia
257
Rest of World
66
ECOG PS
ECOG PS 0
678
(86.5)
341
(87.4)
1,019
ECOG PS 1
106
(13.5)
49
(12.6)
155
Choice of Carboplatin (Planned)
Carboplatin (Cb) Q3W
335
(42.7)
167
(42.8)
502
Carboplatin (Cb) Weekly
449
(57.3)
223
(57.2)
672
Primary Tumor (Planned)
Tumor Size T1/T2
580
(74.0)
290
(74.4)
870
Tumor Size T3/T4
204
(26.0)
100
(25.6)
304
Nodal Involvement (Planned)
Nodal Status Positive
405
(51.7)
200
(51.3)
605
Nodal Status Negative
379
(48.3)
190
(48.7)
569
PD-L1 CPS 1 Cutoff
PD-L1 CPS ≥1
656
(83.7)
317
(81.3)
973
PD-L1 CPS <1
128
(16.3)
69
(17.7)
197
Unknown
0
(0.0)
4
(1.0)
4
PD-L1 CPS 10 Cutoff
PD-L1 CPS ≥10
393
(50.1)
177
(45.4)
570
PD-L1 CPS <10
391
(49.9)
209
(53.6)
600
Unknown
0
(0.0)
4
(1.0)
4
Missing values in Race and Ethnicity are mainly because France is not permitted to report this information.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl]
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Total
N=1,174
(%)
(3.3)
(21.9)
(5.6)
(86.8)
(13.2)
(42.8)
(57.2)
(74.1)
(25.9)
(51.5)
(48.5)
(82.9)
(16.8)
(0.3)
(48.6)
(51.1)
(0.3)
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Consort Table; (All Subjects at IA3); (All Enrolled Subjects)
MK-3475 +
chemotherapy /
MK-3475
n
(%)

Placebo +
chemotherapy /
Placebo
n
(%)

Total

n
(%)
Subjects Screened
1608
Subjects Screen Failed
434
(27.0)
Subjects Randomized
784
390
1174
Untreated Subjects
2
(0.2)
1
(0.3)
4
(0.3)
Treated Subjects
782
(99.7)
389
(99.7)
1170
(99.7)
Subjects who had surgery but did not receive study
4
(0.5)
0
(0.0)
4
(0.3)
medication
Subjects who are on Treatments
0
(0.0)
0
(0.0)
0
(0.0)
Subjects who Completed All Treatments
487
(62.7)
283
(72.6)
770
(65.6)
Subjects who Discontinued from All Treatments
291
(37.1)
106
(27.2)
397
(33.8)
Discontinued in Neoadjuvant Phase
189
(24.1)
58
(14.9)
247
(21.0)
Adverse Event
112
(14.3)
19
(4.9)
131
(11.2)
Clinical Progression
2
(0.3)
3
(0.8)
5
(0.4)
Physician Decision
32
(4.1)
15
(3.8)
47
(4.0)
Progressive Disease
8
(1.0)
7
(1.8)
15
(1.3)
Relapse/Recurrence
6
(0.8)
3
(0.8)
9
(0.8)
Withdrawal By Subject
29
(3.7)
11
(2.8)
40
(3.4)
Discontinued in Adjuvant Phase
102
(13.0)
48
(12.3)
150
(12.8)
Adverse Event
42
(5.4)
10
(2.6)
52
(4.4)
Physician Decision
17
(2.2)
3
(0.8)
20
(1.7)
Relapse/Recurrence
21
(2.7)
18
(4.6)
39
(3.3)
Withdrawal By Subject
22
(2.8)
17
(4.4)
39
(3.3)
Subjects with Surgery
767
(97.8)
381
(97.7)
1148
(97.8)
Subjects without Surgery
17
(2.2)
9
(2.3)
26
(2.2)
Subjects completed all treatments included subjects who completed adjuvant treatment.
Subjects discontinued in Neoadjuvant Phase included subjects who discontinued on/after neoadjuvant treatment 1,
on/after neoadjuvant treatment 2 or on/after definitive surgery.
Subjects discontinued in Adjuvant Phase included subjects who discontinued on/after adjuvant radiation only or on/after
adjuvant treatment.
Subjects discontinued due to relapse/recurrence in the neoadjuvant phase are subjects who had surgery but did not receive
adjuvant treatment.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl]

Table 11

Disposition of Subjects Status for Study Medication (All Subjects at IA3) (ITT
Population)

Pembrolizumab + NAC /
Pembrolizumab
n
(%)
Subjects in population
784
Status for Study Medication in Neoadjuvant Treatment Period 1
Started
778
Completed
684
(87.9)
Discontinued
94
(12.1)
Adverse Event
73
(9.4)
Clinical Progression
0
(0.0)
Physician Decision
11
(1.4)
Progressive Disease
3
(0.4)
Withdrawal By Subject
7
(0.9)

51

Placebo + NAC / Placebo
n
390
389
356
33
21
3
3
5
1

(%)

(91.5)
(8.5)
(5.4)
(0.8)
(0.8)
(1.3)
(0.3)

Total
n
1174
1,167
1,040
127
94
3
14
8
8

(%)

(89.1)
(10.9)
(8.1)
(0.3)
(1.2)
(0.7)
(0.7)
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Pembrolizumab + NAC /
Placebo + NAC / Placebo
Total
Pembrolizumab
n
(%)
n
(%)
n
(%)
Status for Study Medication in Neoadjuvant Treatment Period 2
Started
726
369
1,095
Completed
660
(90.9)
343
(93.0)
1,003
(91.6)
Discontinued
66
(9.1)
26
(7.0)
92
(8.4)
Adverse Event
46
(6.3)
14
(3.8)
60
(5.5)
Clinical Progression
2
(0.3)
1
(0.3)
3
(0.3)
Physician Decision
9
(1.2)
5
(1.4)
14
(1.3)
Progressive Disease
5
(0.7)
2
(0.5)
7
(0.6)
Withdrawal By Subject
4
(0.6)
4
(1.1)
8
(0.7)
Status for Study Medication in Adjuvant Treatment
Started
589
331
920
Completed
487
(82.7)
283
(85.5)
770
(83.7)
Discontinued
102
(17.3)
48
(14.5)
150
(16.3)
Adverse Event
42
(7.1)
10
(3.0)
52
(5.7)
Physician Decision
17
(2.9)
3
(0.9)
20
(2.2)
Relapse/Recurrence
21
(3.6)
18
(5.4)
39
(4.2)
Withdrawal By Subject
22
(3.7)
17
(5.1)
39
(4.2)
Subjects randomized but not treated in neoadjuvant treatment 1 were due to randomization in error, or withdrawal by
subject before dosing.
The study allows that subjects who either completed or discontinued neoadjuvant treatment 1 can start neoadjuvant
treatment 2 or go to surgery, and subjects who either completed or discontinued neoadjuvant treatment 2 can go to
surgery.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl]

7.1.2 Efficacy
Table 12

Summary of pCR (ypT0/Tis ypN0) Efficacy Results; (IA1 Population at IA1, IA2
Population at IA2, All Participants by PD-L1 Status at IA3); (ITT Population)

Endpoint
pCR (ypT0/Tis ypN0) at IA1a
PD-L1 negative (CPS <1)
pCR rate, % (95% CI)
Estimated difference, % (95% CI)
PD-L1 positive (CPS ≥1)
pCR rate, % (95% CI)
Estimated difference, % (95% CI)
pCR (ypT0/Tis ypN0) at IA2c
PD-L1 negative (CPS <1)
pCR rate, % (95% CI)
Estimated difference, % (95% CI)

Pembrolizumab + NAC

PD-L1 positive (CPS ≥1)
pCR rate, % (95% CI)
Estimated difference, % (95% CI)

Placebo + NAC

n=64
45.3 (32.8, 58.3)
18.3 (–3.3, 36.8)b
n=334
68.9 (63.6, 73.8)
14.2 (5.3, 23.1)b

n=33
30.3 (15.6, 48.7)

n=109
47.7 (38.1, 57.5)
10.3 (–5.9, 25.7)b

n=59
37.3 (25.0, 50.9)

n=560
67.1 (63.1, 71.0)
9.0 (2.1, 16.0)b

n=158
58.3 (52.2, 64.2)

n=164
54.9 (46.9, 62.6)

Abbreviations: CI: confidence interval; CPS = combined positive score; IA = interim analysis; NAC = neoadjuvant
chemotherapy; pCR = pathological complete response; PD-L1 = programmed cell death 1 ligand 1; ypT0/Tis ypN0 = no
invasive residual in breast or nodes; noninvasive breast residuals allowed.
a. First 602 participants randomly assigned to study treatment who were eligible for the analysis of pCR at IA1
(24-SEP-2018 data cutoff).
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Summary of First EFS Event; (All Subjects at IA3); All Subjects (ITT Population)
Event

Pembrolizumab + NAC
/ Pembrolizumab
(N=784)
n
(%)
100
(12.8)
14
(1.8)

Any EFS Event
Progression of disease that precludes
definitive surgery
Local Recurrence
19
Distant Recurrence
52
Second primary malignancy
5
Death
10
Abbreviations: EFS = event-free survival; ITT = intent-to-treat
Database Cutoff Date: 23MAR2020.

(2.4)
(6.6)
(0.6)
(1.3)

Placebo + NAC /
Placebo
(N=390)
n
(%)
74
(19.0)
15
(3.8)

n
174
29

(N=1174)
(%)
(14.8)
(2.5)

13
39
1
6

32
91
6
16

(2.7)
(7.8)
(0.5)
(1.4)

Source: [P522V02MK3475: adam-adsl; adevt]
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(1.5)
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EFSa

Pembrolizumab + NAC /
Placebo + NAC /
Pembrolizumab
Placebo
EFS rate at 30 months, % (95% CI)
96.2 (93.8, 97.6)
93.5 (89.0, 96.2)
Non-Responder (pCR = no)
n=290
n=173
Number of Events (%)
83 (28.6)
61 (35.3)
Median EFS, months (95% CI)
Not reached
Not reached
EFS rate at 12 months, % (95% CI)
85.0 (80.3, 88.7)
84.2 (77.8, 88.9)
EFS rate at 18 months, % (95% CI)
77.7 (72.4, 82.1)
72.4 (65.0, 78.5)
EFS rate at 24 months, % (95% CI)
72.0 (66.3, 76.9)
64.5 (56.5, 71.4)
EFS rate at 30 months, % (95% CI)
69.5 (63.4, 74.8)
61.7 (53.4, 68.9)
Abbreviations: CI = confidence interval; EFS = event-free survival; HR = hazard ratio; IA = interim analysis; NAC = neoadjuvant
chemotherapy.
a. All subjects population (n=1174); data cutoff 23-MAR-2020.
b. Based on Cox regression model with Efron’s method of tie handling with treatment as a covariate.
Source: [P522V02MK3475: adam-adsl; adtte]

7.1.3 FDA Efficacy
Table 15

Patient Baseline Characteristics by pCR Status (IA3)

Baseline Characteristics

Age Group
<65
≥65
Menopausal status
Post-menopausal
Pre-menopausal
PD-L1
CPS ≥ 1
CPS < 1
PD-L1
CPS ≥ 10
CPS <10
Tumor Size
T1/T2
T3/T4
Nodal Status
Negative
Positive

No pCR
N=463

pCR
N=711

n

(%)

n

(%)

396
67

(85.5)
(14.5)

646
65

(90.9)
(9.1)

234
228

(50.7)
(49.4)

280
431

(39.4)
(60.6)

350
112

(75.8)
(24.2)

623
85

(88)
(12)

153
309

(33.1)
(66.9)

417
219

(58.9)
(41.1)

307
156

(66.3)
(33.7)

563
148

(79.2)
(20.8)

213
(46)
357
250
(54)
354
Source: [P522V02MK3475: adam-adsl; adpcr]
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Kaplan-Meier Curves of EFS with 95% Confidence Bands by pCR Status (IA3)

Source: [P522V02MK3475: adam-adsl; adtte, adpcr]

7.1.3 Safety (Neoadjuvant and Combined Phases at IA3)
Table 16

AE Summary; All Subjects (ASaT Population at IA3)
Neoadjuvant Phase

Combined Phases

Pembrolizumab +
NAC
N=782

Placebo + NAC
N=389

Pembrolizumab + NAC /
Pembrolizumab
N=782

Placebo + NAC /
Placebo
N=389

With 1 or more AEs, n (%)

777 (99.4%)

389 (100.0%)

777 (99.4%)

389 (100.0%)

With Grade 3-5 AEs, n (%)

627 (80.2%)

295 (75.8%)

645 (82.5%)

306 (78.7%)

With SAEs, n (%)

315 (40.3%)

101 (26.0%)

341 (43.6%)

111 (28.5%)

Who died, n (%)

5 (0.6%)

1 (0.3%)

7 (0.9%)

1 (0.3%)

Who died due to drug-related† AEs, n (%)

2 (0.3%)

1 (0.3%)

4 (0.5%)

1 (0.3%)

Discontinued any drug due to an AE, n (%)

205 (26.2%)

53 (13.6%)

234 (29.9%)

60 (15.4%)

Discontinued any drug due to an SAE, n (%)

82 (10.5%)

13 (3.3%)

94 (12.0%)

15 (3.9%)

† Determined by the investigator to be related to the drug.
Grades are based on NCI CTCAE version 4.0.
Included adverse events started from the first treatment including definitive surgery and radiation therapy and up to 30 days of the last
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treatment including definitive surgery and radiation therapy for the non-serious adverse events and up to 90 days of the last treatment
including definitive surgery and radiation therapy for the serious adverse events.
MedDRA preferred terms "Neoplasm Progression", "Malignant Neoplasm Progression" and "Disease progression" not related to the drug
are excluded.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]
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Subjects With Adverse Events (Incidence ≥ 25% in One or More Treatment Groups
in KEYNOTE-522) By Decreasing Frequency of Preferred Term, All Subjects, (ASaT
Population at IA3)
Neoadjuvant Phase
Pembrolizumab + NAC
Placebo + NAC

Subjects in population
with 1 or more AEs

n
782
777

(%)
(99.4)

n
389
389

(%)
(100.0)

Combined Phases
Pembrolizumab + NAC /
Placebo + NAC /
Pembrolizumab
Placebo
n
(%)
n
(%)
782
389
777
(99.4)
389
(100.0)

Nausea
512
(65.6)
255
(65.6)
522
(66.8)
257
(66.1)
Alopecia
476
(60.9)
226
(58.1)
477
(61.0)
226
(58.1)
Anaemia
462
(59.1)
228
(58.6)
463
(59.2)
229
(58.9)
Neutropenia
375
(48.0)
187
(48.1)
376
(48.1)
190
(48.8)
Fatigue
346
(44.2)
156
(40.1)
365
(46.7)
168
(43.2)
Constipation
323
(41.3)
137
(35.2)
328
(41.9)
150
(38.6)
Diarrhoea
295
(37.7)
119
(30.6)
318
(40.7)
133
(34.2)
Vomiting
234
(29.9)
105
(27.0)
244
(31.2)
108
(27.8)
ALT increased
230
(29.4)
104
(26.7)
238
(30.4)
108
(27.8)
Pyrexia
213
(27.2)
64
(16.5)
221
(28.3)
72
(18.5)
Asthenia
206
(26.3)
105
(27.0)
219
(28.0)
111
(28.5)
Headache
203
(26.0)
93
(23.9)
234
(29.9)
114
(29.3)
Rash
199
(25.4)
79
(20.3)
234
(29.9)
92
(23.7)
Neutrophil count
190
(24.3)
113
(29.0)
191
(24.4)
113
(29.0)
decreased
Every subject is counted a single time for each applicable specific adverse event.
Included adverse events started from the first neoadjuvant treatment including definitive surgery and prior to the first adjuvant treatment
including radiation therapy or, if no adjuvant treatment, up to 30 days of the definitive surgery for the non-serious adverse events and up
to 90 days of the definitive surgery for the serious adverse events or, if no surgery, up to 30 days of last neoadjuvant treatment for the
non-serious adverse events and up to 90 days of last neoadjuvant treatment for the serious adverse events.
MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and "Disease progression" not related to the drug are
excluded.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]

Table 18

Subjects With Adverse Events Resulting in Death (Grade 5) By Decreasing
Incidence (Incidence > 0% in One or More Treatment Groups in KEYNOTE-522); All
Subjects; (ASaT Population at IA3)
Neoadjuvant Phase
Pembrolizumab + NAC
Placebo + NAC

Subjects in population
with 1 or more AEs
with no adverse events
Death
Encephalitis autoimmune
Multiple organ dysfunction
syndrome
Myocardial infarction
Pneumonia
Pneumonitis
Pulmonary embolism
Sepsis
Septic shock
Shock

n
782
5
777

(%)
(0.6)
(99.4)

n
389
1
388

(0.3)
(99.7)

1
0
1

(0.1)
(0.0)
(0.1)

0
0
0

(0.0)
(0.0)
(0.0)

1
1
1

(0.1)
(0.1)
(0.1)

0
0
0

(0.0)
(0.0)
(0.0)

1
1
1
0
1
0
1

(0.1)
(0.1)
(0.1)
(0.0)
(0.1)
(0.0)
(0.1)

0
0
0
0
0
1
0

(0.0)
(0.0)
(0.0)
(0.0)
(0.0)
(0.3)
(0.0)

1
1
1
1
1
0
1

(0.1)
(0.1)
(0.1)
(0.1)
(0.1)
(0.0)
(0.1)

0
0
0
0
0
1
0

(0.0)
(0.0)
(0.0)
(0.0)
(0.0)
(0.3)
(0.0)

60

(%)

Combined Phases
Pembrolizumab + NAC
Placebo + NAC /
/ Pembrolizumab
Placebo
n
(%)
n
(%)
782
389
7
(0.9)
1
(0.3)
775
(99.1)
388
(99.7)
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Neoadjuvant Phase
Pembrolizumab + NAC
Placebo + NAC
n

(%)

n

(%)

Combined Phases
Pembrolizumab + NAC
Placebo + NAC /
/ Pembrolizumab
Placebo
n
(%)
n
(%)

Every subject is counted a single time for each applicable specific adverse event.
Included adverse events started from the first neoadjuvant treatment including definitive surgery and prior to the first adjuvant treatment
including radiation therapy or, if no adjuvant treatment, up to 30 days of the definitive surgery for the non-serious adverse events and up
to 90 days of the definitive surgery for the serious adverse events or, if no surgery, up to 30 days of last neoadjuvant treatment for the
non-serious adverse events and up to 90 days of last neoadjuvant treatment for the serious adverse events.
MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and "Disease progression" not related to the drug are
excluded.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]

Table 19

Subjects With Serious Adverse Events up to 90 Days After Last Dose By Decreasing
Incidence (Incidence ≥ 1% in One or More Treatment Groups in KEYNOTE-522); All
Subjects; (ASaT Population at IA3)

Subjects in population
with 1 or more AEs
with no adverse events

Neoadjuvant Phase
Pembrolizumab + NAC
Placebo +
¶
Chemotherapy††
n
(%)
n
(%)
782
389
315
(40.3)
101
(26.0)
467
(59.7)
288
(74.0)

Combined Phases
Pembrolizumab + NAC / Placebo + NAC / Placebo††
Pembrolizumab¶
n
(%)
n
(%)
782
389
341
(43.6)
111
(28.5)
441
(56.4)
278
(71.5)

Febrile neutropenia
118
(15.1)
47
(12.1)
118
(15.1)
47
(12.1)
Pyrexia
29
(3.7)
2
(0.5)
29
(3.7)
2
(0.5)
Anaemia
20
(2.6)
9
(2.3)
20
(2.6)
9
(2.3)
Pancytopenia
11
(1.4)
4
(1.0)
11
(1.4)
4
(1.0)
Pneumonia
4
(0.5)
6
(1.5)
7
(0.9)
8
(2.1)
Neutropenia
12
(1.5)
1
(0.3)
12
(1.5)
1
(0.3)
Pulmonary embolism
10
(1.3)
2
(0.5)
12
(1.5)
2
(0.5)
Sepsis
7
(0.9)
4
(1.0)
9
(1.2)
4
(1.0)
Pneumonitis
5
(0.6)
3
(0.8)
9
(1.2)
4
(1.0)
Adrenal insufficiency
8
(1.0)
0
(0.0)
8
(1.0)
0
(0.0)
Hypophysitis
8
(1.0)
0
(0.0)
8
(1.0)
0
(0.0)
Acute kidney injury
6
(0.8)
1
(0.3)
8
(1.0)
1
(0.3)
Postoperative wound infection
3
(0.4)
4
(1.0)
3
(0.4)
5
(1.3)
Every subject is counted a single time for each applicable specific adverse event.
Included serious adverse events started from the first treatment including definitive surgery and radiation therapy and up to 90 days of the
last treatment including definitive surgery and radiation therapy.
MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and "Disease progression" not related to the drug are
excluded.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]

61

Pembrolizumab
Oncologic Drugs Advisory Committee Briefing Document

Table 20

High-risk, Early-stage Triple-negative Breast Cancer

Subjects With Grade 3-5 Adverse Events (Incidence ≥ 5% in One or More Treatment
Groups in KEYNOTE-522) By Decreasing Frequency of Preferred Term; (ASaT
Population at IA3)
Neoadjuvant Phase
Pembrolizumab + NAC
Placebo + NAC

Subjects in population
with 1 or more AEs

n
782
627

(%)
(80.2)

n
389
295

(%)
(75.8)

Combined Phases
Pembrolizumab + NAC /
Placebo + NAC /
Pembrolizumab
Placebo
n
(%)
n
(%)
782
389
645
(82.5)
306
(78.7)

Neutropenia
276
(35.3)
133
(34.2)
276
(35.3)
134
(34.4)
Anaemia
152
(19.4)
61
(15.7)
153
(19.6)
61
(15.7)
Neutrophil count
148
(18.9)
92
(23.7)
149
(19.1)
92
(23.7)
decreased
Febrile neutropenia
144
(18.4)
63
(16.2)
144
(18.4)
63
(16.2)
WBC count decreased
61
(7.8)
20
(5.1)
61
(7.8)
21
(5.4)
ALT increased
48
(6.1)
10
(2.6)
50
(6.4)
11
(2.8)
Every subject is counted a single time for each applicable specific adverse event.
Included adverse events started from the first neoadjuvant treatment including definitive surgery and prior to the first adjuvant treatment
including radiation therapy or, if no adjuvant treatment, up to 30 days of the definitive surgery for the non-serious adverse events and up
to 90 days of the definitive surgery for the serious adverse events or, if no surgery, up to 30 days of last neoadjuvant treatment for the
non-serious adverse events and up to 90 days of last neoadjuvant treatment for the serious adverse events.
MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and "Disease progression" not related to the drug are
excluded.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]

Table 21

Subjects With Adverse Events Resulting in Treatment Discontinuation (Incidence
≥ 1% in One or More Treatment Groups in KEYNOTE-522) By Decreasing Frequency
of Preferred Term; (ASaT Population at IA3)
Neoadjuvant Phase
Pembrolizumab + NAC
Placebo + NAC

Subjects in population
with 1 or more AEs
ALT increased
Neutropenia
AST increased
Febrile neutropenia
Infusion related reaction
Neuropathy peripheral

n
782
205
23
17
14
12
10
8

(26.2)

n
389
53

(13.6)

Combined Phases
Pembrolizumab + NAC /
Pembrolizumab
n
(%)
782
234
(29.9)

(2.9)
(2.2)
(1.8)
(1.5)
(1.3)
(1.0)

5
6
0
2
3
5

(1.3)
(1.5)
(0)
(0.5)
(0.8)
(1.3)

24
17
14
12
10
7

(%)

(%)

(3.1)
(2.2)
(1.8)
(1.5)
(1.3)
(0.9)

Placebo + NAC /
Placebo
n
(%)
389
60
(15.4)
5
6
0
2
3
5

(1.3)
(1.5)
(0.0)
(0.5)
(0.8)
(1.3)

Every subject is counted a single time for each applicable specific adverse event.
Included adverse events started from the first neoadjuvant treatment including definitive surgery and prior to the first adjuvant treatment
including radiation therapy or, if no adjuvant treatment, up to 30 days of the definitive surgery for the non-serious adverse events and up
to 90 days of the definitive surgery for the serious adverse events or, if no surgery, up to 30 days of last neoadjuvant treatment for the
non-serious adverse events and up to 90 days of last neoadjuvant treatment for the serious adverse events.
MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and "Disease progression" not related to the drug are
excluded.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]
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Table 22

High-risk, Early-stage Triple-negative Breast Cancer

Adverse Event Summary for Immune-mediated AEs and Infusion Reactions (ASaT
Population at IA3)
Neoadjuvant Phase
Pembrolizumab +
NAC, n=782

Combined Phases

Placebo + NAC,
n=389

n

(%)

n

(%)

With 1 or more AEs

306

(39.1)

71

(18.3)

With Grade 3-5 AEs

102

(13.0)

7

With SAEs

71

(9.1)

With drug-related† SAEs

69

Who died

Pembrolizumab + NAC
/ Pembrolizumab,
n=782
n

Placebo + NAC
/ Placebo,
n=389

(%)

n

(%)

339

(43.4)

85

(1.8)

117

(15.0)

4

(1.0)

83

(8.8)

3

(0.8)

1

(0.1)

0

Who died due to drugrelated† AEs

1

(0.1)

Discontinued any drug due
to an AE

77

Discontinued any drug due
to an SAE

43

RSD for
Pembrolizumab
Monotherapy,
n=2799
n

(%)

(21.9)

598

(21.4)

8

(2.1)

155

(5.5)

(10.6)

7

(1.8)

162

(5.8)

80

(10.2)

5

(1.3)

141

(5.0)

(0.0)

2

(0.3)

0

(0.0)

4

(0.1)

0

(0.0)

2

(0.3)

0

(0.0)

4

(0.1)

(9.8)

9

(2.3)

85

(10.9)

10

(2.6)

84

(3.0)

(5.5)

2

(0.5)

48

(6.1)

2

(0.5)

68

(2.4)

† Determined by the investigator to be related to the drug.
For KN522, included AEs started from the first neoadjuvant treatment including definitive surgery and prior to the first adjuvant treatment
including radiation therapy or, if no adjuvant treatment, up to 30 days of the definitive surgery for the non-serious AEs and up to 90 days of
the definitive surgery for the SAEs or, if no surgery, up to 30 days of last neoadjuvant treatment for the non-serious AEs and up to 90 days of
last neoadjuvant treatment for the SAEs. For the other studies, non-serious AEs up to 30 days of last dose and SAEs up to 90 days of last dose
are included.
MedDRA preferred terms "Neoplasm Progression", "Malignant Neoplasm Progression" and "Disease Progression" not related to the drug are
excluded.
Includes all subjects who received at least one dose of study treatment (in KN522, study treatment or surgery).
Database cutoff date for Melanoma (KN001-Melanoma: 18APR2014, KN002: 28FEB2015, KN006: 03MAR2015), for Lung (KN001-NSCLC:
23JAN2015, KN010: 30SEP2015), and for TNBC (KN522: 23MAR2020).

Source: [P522V01MK3475: adam-adsl; adpcr] [ISS: adam-adsl; adae]
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Table 23

High-risk, Early-stage Triple-negative Breast Cancer

Subjects With Immune-mediated AEs and Infusion Reactions (Incidence ≥ 0% in
One or More Treatment Groups in KEYNOTE-522) By Immune-mediated AEs and
Infusion Reactions Category (ASaT Population at IA3)
Neoadjuvant Phase
Pembrolizumab +
Placebo + NAC
NAC

Subjects in population

n
782

(%)

n
389

(%)

Combined Phases
Pembrolizumab +
Placebo + NAC /
NAC /
Placebo
Pembrolizumab
n
(%)
n
(%)
782
389

RSD for
Pembrolizumab
Monotherapy
n
2,799

(%)

Adrenal Insufficiency
17
(2.2)
0
(0.0)
20
(2.6)
0
(0.0)
22
(0.8)
Colitis
12
(1.5)
3
(0.8)
13
(1.7)
3
(0.8)
48
(1.7)
Encephalitis
1
(0.1)
0
(0.0)
2
(0.3)
0
(0.0)
1
(0.0)
Guillain-Barre Syndrome
0
(0.0)
0
(0.0)
0
(0.0)
0
(0.0)
2
(0.1)
Hepatitis
11
(1.4)
3
(0.8)
11
(1.4)
3
(0.8)
19
(0.7)
Hyperthyroidism
36
(4.6)
5
(1.3)
41
(5.2)
7
(1.8)
96
(3.4)
Hypophysitis
15
(1.9)
1
(0.3)
15
(1.9)
1
(0.3)
17
(0.6)
Hypothyroidism
104
(13.3)
10
(2.6)
117
(15.0)
22
(5.7)
237
(8.5)
Infusion Reactions
134
(17.1)
43
(11.1)
141
(18.0)
45
(11.6)
70
(2.5)
Myasthenic Syndrome
0
(0.0)
0
(0.0)
1
(0.1)
0
(0.0)
2
(0.1)
Myocarditis
3
(0.4)
0
(0.0)
5
(0.6)
0
(0.0)
0
(0.0)
Myositis
3
(0.4)
0
(0.0)
4
(0.5)
0
(0.0)
11
(0.4)
Nephritis
6
(0.8)
0
(0.0)
7
(0.9)
0
(0.0)
9
(0.3)
Pancreatitis
4
(0.5)
0
(0.0)
5
(0.6)
0
(0.0)
9
(0.3)
Pneumonitis
10
(1.3)
5
(1.3)
17
(2.2)
6
(1.5)
94
(3.4)
Sarcoidosis
1
(0.1)
0
(0.0)
1
(0.1)
0
(0.0)
2
(0.1)
Severe Skin Reactions
34
(4.3)
4
(1.0)
45
(5.8)
4
(1.0)
39
(1.4)
Thyroiditis
16
(2.0)
4
(1.0)
16
(2.0)
5
(1.3)
16
(0.6)
Type 1 Diabetes Mellitus
3
(0.4)
0
(0.0)
4
(0.5)
0
(0.0)
6
(0.2)
Uveitis
2
(0.3)
0
(0.0)
2
(0.3)
0
(0.0)
14
(0.5)
Every subject is counted a single time for each applicable row and column.
A bolded term or specific adverse event appears on this report only if its incidence in one or more of the columns meets the incidence
criterion in the report title, after rounding.
For KN522, included AEs started from the first neoadjuvant treatment including definitive surgery and prior to the first adjuvant treatment
including radiation therapy or, if no adjuvant treatment, up to 30 days of the definitive surgery for the non-serious AEs and up to 90 days
of the definitive surgery for the SAEs or, if no surgery, up to 30 days of last neoadjuvant treatment for the non-serious AEs and up to
90 days of last neoadjuvant treatment for the SAEs. For the other studies, non-serious AEs up to 30 days of last dose and SAEs up to 90
days of last dose are included.
Includes all subjects who received at least one dose of study treatment (in KN522, study treatment or surgery).
Database cutoff date for Melanoma (KN001-Melanoma: 18APR2014, KN002: 28FEB2015, KN006: 03MAR2015), for Lung (KN001-NSCLC:
23JAN2015, KN010: 30SEP2015), and for TNBC (KN522: 23MAR2020).
Source: [P522V02MK3475: adam-adsl; adae] [ISS: adam-adsl; adae]

7.1.4 Safety (Adjuvant Phase)
Table 24

Subjects With Adverse Events (Incidence ≥ 5% in One or More Treatment Groups)
By Decreasing Frequency of Preferred Term, All Subjects, Adjuvant Phase (ASaT
Population at IA3)

Subjects in population
With 1 or more AEs

n
589
542

Radiation skin injury
Arthralgia
Headache
Diarrhoea
Fatigue

110
91
47
52
50

Pembrolizumab

64

Adjuvant Phase
(%)

(92.0)

n
331
294

(18.7)
(15.4)
(8.0)
(8.8)
(8.5)

72
54
38
29
31

Placebo

(%)
(88.8)
(21.8)
(16.3)
(11.5)
(8.8)
(9.4)
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Rash
59
(10.0)
21
(6.3)
Asthenia
46
(7.8)
27
(8.2)
Cough
46
(7.8)
23
(6.9)
Pruritus
49
(8.3)
18
(5.4)
Nausea
40
(6.8)
26
(7.9)
Neutropenia
38
(6.5)
26
(7.9)
Back pain
31
(5.3)
28
(8.5)
Pain in extremity
37
(6.3)
19
(5.7)
Erythema
36
(6.1)
18
(5.4)
Constipation
32
(5.4)
19
(5.7)
Myalgia
37
(6.3)
14
(4.2)
Anaemia
34
(5.8)
16
(4.8)
Dizziness
27
(4.6)
23
(6.9)
Hot flush
33
(5.6)
17
(5.1)
AST increased
37
(6.3)
11
(3.3)
Upper respiratory tract infection
29
(4.9)
19
(5.7)
ALT increased
31
(5.3)
15
(4.5)
Musculoskeletal pain
27
(4.6)
18
(5.4)
Urinary tract infection
32
(5.4)
13
(3.9)
Nasopharyngitis
16
(2.7)
23
(6.9)
Breast pain
19
(3.2)
19
(5.7)
Every subject is counted a single time for each applicable specific adverse event.
A specific adverse event appears on this report only if its incidence in one or more of the columns meets the incidence
criterion in the report title, after rounding.
Included adverse events started from the first adjuvant treatment including radiation therapy and up to 30 days of last
adjuvant treatment including radiation therapy for the non-serious adverse events and up to 90 days of last adjuvant
treatment for the serious adverse events.
MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and "Disease progression" not related
to the drug are excluded.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]

Table 25

Subjects With Adverse Events Resulting in Death (Grade 5) By Decreasing
Incidence (Incidence > 0% in One or More Treatment Groups); All Subjects;
Adjuvant Phase (ASaT Population at IA3)

Subjects in population
With 1 or more AEs

n
589
2

Pembrolizumab

Adjuvant Phase
(%)
(0.3)

n
331
0

Placebo

(%)
(0.0)

Encephalitis autoimmune
1
(0.2)
0
(0.0)
Pulmonary embolism
1
(0.2)
0
(0.0)
Every subject is counted a single time for each applicable specific adverse event.
A specific adverse event appears on this report only if its incidence in one or more of the columns meets the incidence
criterion in the report title, after rounding.
Included adverse events started from the first adjuvant treatment including radiation therapy and up to 30 days of last
adjuvant treatment including radiation therapy for the non-serious adverse events and up to 90 days of last adjuvant
treatment for the serious adverse events.
MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and "Disease progression" not related
to the drug are excluded.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]
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Table 26

High-risk, Early-stage Triple-negative Breast Cancer

Subjects With Serious Adverse Events up to 90 Days After Last Dose By Decreasing
Incidence (Incidence ≥ 2 Subjects in One or More Treatment Groups); All Subjects;
Adjuvant Phase; (ASaT Population at IA3)

Subjects in population
With 1 or more AEs

n
589
41

Pembrolizumab

Adjuvant Phase
(%)

n
331
14

(7.0)

Placebo

(%)
(4.2)

Pneumonia
3
(0.5)
2
(0.6)
Pneumonitis
4
(0.7)
1
(0.3)
Atrial fibrillation
2
(0.3)
0
(0.0)
Device related infection
2
(0.3)
0
(0.0)
Pulmonary embolism
2
(0.3)
0
(0.0)
Radiation skin injury
2
(0.3)
0
(0.0)
Sepsis
2
(0.3)
0
(0.0)
Viral infection
2
(0.4)
0
(0)
Acute kidney injury
2
(0.3)
0
(0.0)
Every subject is counted a single time for each applicable specific adverse event.
A specific adverse event appears on this report only if its incidence in one or more of the columns meets the incidence
criterion in the report title, after rounding.
Included adverse events started from the first adjuvant treatment including radiation therapy and up to 30 days of last
adjuvant treatment including radiation therapy for the non-serious adverse events and up to 90 days of last adjuvant
treatment for the serious adverse events.
MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and "Disease progression" not related
to the drug are excluded.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]

Table 27

Subjects With Grade 3-5 Adverse Events (Incidence ≥ 0.5% in One or More
Treatment Groups) By Decreasing Frequency of Preferred Term; All Subjects;
Adjuvant Phase (ASaT Population at IA3)

Subjects in population
With 1 or more AEs
Radiation skin injury
Neutropenia
Neutrophil count decreased
Lymphopenia
Pneumonitis
Rash
ALT increased
Pneumonia
Asthenia
Device related infection
Diarrhoea

n
589
88

Pembrolizumab

5
4
5
4
4
5
3
3
3
3
3

66

Adjuvant Phase
(%)

(14.9)

n
331
38

(0.8)
(0.7)
(0.8)
(0.7)
(0.7)
(0.8)
(0.5)
(0.5)
(0.5)
(0.5)
(0.5)

3
3
1
1
1
0
1
1
0
0
0

Placebo

(%)
(11.5)
(0.9)
(0.9)
(0.3)
(0.3)
(0.3)
(0.0)
(0.3)
(0.3)
(0)
(0)
(0.0)
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Adjuvant Phase

Pembrolizumab

Placebo
n
(%)
n
(%)
Every subject is counted a single time for each applicable specific adverse event.
A specific adverse event appears on this report only if its incidence in one or more of the columns meets the incidence
criterion in the report title, after rounding.
Included adverse events started from the first adjuvant treatment including radiation therapy and up to 30 days of last
adjuvant treatment including radiation therapy for the non-serious adverse events and up to 90 days of last adjuvant
treatment for the serious adverse events.
MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and "Disease progression" not related
to the drug are excluded.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]

Table 28

Subjects With Adverse Events Resulting in Study Medication Discontinuation By
Decreasing Incidence (Incidence > 2 Subjects in One or More Treatment Groups);
All Subjects; Adjuvant Phase; (ASaT Population at IA2)

Subjects in population
With 1 or more AEs

n
589
32

Pembrolizumab

Adjuvant Phase
(%)

n
331
8

(5.4)

Placebo

(%)
(2.4)

Arthralgia
4
(0.7)
0
(0.0)
Acute kidney injury
2
(0.3)
0
(0.0)
Diarrhoea
2
(0.3)
0
(0.0)
Myalgia
2
(0.3)
0
(0.0)
Myocarditis
2
(0.3)
0
(0.0)
Pulmonary embolism
2
(0.3)
0
(0.0)
Every subject is counted a single time for each applicable specific adverse event.
A specific adverse event appears on this report only if its incidence in one or more of the columns meets the incidence
criterion in the report title, after rounding.
Included adverse events started from the first adjuvant treatment including radiation therapy and up to 30 days of last
adjuvant treatment including radiation therapy for the non-serious adverse events and up to 90 days of last adjuvant
treatment for the serious adverse events.
MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and "Disease progression" not related
to the drug are excluded.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]

Table 29

Adverse Event Summary for Immune-mediated AEs and Infusion Reactions; All
Subjects; Adjuvant Phase (ASaT Population at IA3)

Subjects in population
With 1 or more AEs
With Grade 3-5 AEs
With SAEs
With drug-related† SAEs
Who died
Who died due to drug-related† AEs
Discontinued drug due to an AE
Discontinued drug due to an SAE

n
589
59
17
12
11
1
1
8
5

Pembrolizumab

Adjuvant Phase
(%)

(10.0)
(2.9)
(2.0)
(1.9)
(0.2)
(0.2)
(1.4)
(0.8)
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n
331
20
1
1
1
0
0
1
0

Placebo

(%)
(6.0)
(0.3)
(0.3)
(0.3)
(0.0)
(0.0)
(0.3)
(0.0)

Pembrolizumab
Oncologic Drugs Advisory Committee Briefing Document

High-risk, Early-stage Triple-negative Breast Cancer

Pembrolizumab

Adjuvant Phase

Placebo
n
(%)
n
(%)
†Determined by the investigator to be related to the drug.
Grades are based on NCI CTCAE version 4.0.
Included adverse events started from the first adjuvant treatment including radiation therapy and up to 30 days of last
adjuvant treatment including radiation therapy for the non-serious adverse events and up to 90 days of last adjuvant
treatment for the serious adverse events.
Database Cutoff Date: 23MAR2020
Source: [P522V02MK3475: adam-adsl; adae]
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