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KEYTRUDA® (pembrolizumab)

 Humanized monoclonal antibody

 Blocks interaction between PD-1 
and its ligands (PD-L1 and PD-L2)

 Approved in more than 90 
countries

Iwai Y, et al. Proc Natl Acad Sci U S A. 2002;99(19):12293-12297.
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Rationale for Single-Study Approach

 KEYNOTE-522 has a single-study design (with 1 year of pembrolizumab as add-on to SOC 
before and after surgery)

 Short-term pathologic complete response (pCR) and long-term event-free survival (EFS) 
benefit evaluated in the same patient population

Primary endpoint pCR

Pembrolizumab + NAC Pembrolizumab monotherapy

Placebo + NAC Placebo
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Primary endpoint EFS

NAC=neoadjuvant chemotherapy.
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Proposed Indication

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.

 Request for Accelerated Approval
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Triple-Negative Breast Cancer (TNBC) Is a Virulent Subtype 
Associated With Early Onset and Increased Risk of Early Recurrence 

 TNBC accounts for 15% to 20% of breast cancersa,b

 Higher risk in premenopausal and African-American womene,f,g

 At diagnosis

– Majority of tumors (~70%) are histologically grade 3 and highly proliferativeh

– Majority diagnosed at stage II (43%) or stage III (19%)

 Recurs 1 to 3 years following diagnosis in lungs, liver, and brain

Region New cases Deaths

Worldwidec ~420,000 ~150,000

United Statesd ~56,000 ~10,000

a Arnedos M, et al. Ther Adv Med Oncol. 2012;4(4):195-210; b Bauer KR, et al. Cancer. 2007;109(9):1721-8; c Bray F, et al. CA Cancer J Clin. 2018;68:394-424; d Siegel RL, et al. CA Cancer J Clin. 2020;70:7-30; 
e Sajid MT, et al. J Coll Physicians Surg Pak. 2014;24(6):400-403; f Jitariu AA, et al. Oncotarget. 2017;8(28):46652-46662; g Dietze EC, et al. Nat Rev Cancer. 2015;15(4):248-254; h Urru SAM, et al. BMC Cancer. 
2018;18(1):56.
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High-Risk TNBC Associated With 71% Event-Free Survival at 5 Years 
CALGB 40603

Sikov WM, et al. Presented at ASCO 2019; abstract 591.

Timepoint K-M estimate (95% CI)

1 year 98.1 (96.9, 99.4)

3 years 83.5 (80.0, 87.1)

5 years 76.9 (72.9, 81.1)

Timepoint K-M estimate (95% CI)

1 year 94.2 (92.0, 96.2)

3 years 74.9 (70.8, 79.1)

5 years 70.9 (66.7, 75.4)

Patients at risk 443 405 341 308 284 239 133 31

EFS OS

443 422 382 345 306 259 140 31
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NCCN and ESMO Guidelines Recommend Use of Standard Cytotoxic 
Chemotherapy for High-Risk, Early-Stage TNBC

 Chemotherapy is mainstay of curative therapy recommended by guidelinesa,b,e

 Preferred neoadjuvant regimensb,e

– Doxorubicin/cyclophosphamide followed by a taxane

– Docetaxel and cyclophosphamide

 Commonly used anthracycline/taxane-based regimens yield 30%-40% pCR ratesc,d,f,g

 Adding carboplatin to anthracycline/taxane regimen increases pCR rate to ~50%h-j

a Cardoso F, et al. Ann Oncol. 2019;30(8):1194-1220; b National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). Breast Cancer. Version 3.2020. March 6, 2020; 
c Santonja A, et al. Oncotarget. 2018;9(41):26406-26416; d Cortazar P, et al. Lancet. 2014;384(9938):164-172; e Cardoso F, et al. Ann Oncol. 2018;29(8):1634-1657; 
f Schilling J, et al. Curr Med Res Opin. 2019;35(8):1405-1414; g Rhodes WC, et al. Poster presented at: San Antonio Breast Cancer Symposium 2019; December 10-14, 2019; San Antonio, TX; 
h Loibl S, et al. Lancet Oncol. 2018;19(4):497-509; i Sikov W, et al. J Clin Oncol. 2015;33(1):13-21; j von Minckwitz G, et al. Lancet Oncol. 2014;15(7):747-756.
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Association Between pCR and EFS in Breast Cancer

a I-SPY2 Trial Consortium. JAMA Oncol. 2020;6(9):1355-1362; b Cortazar P, et al. Lancet. 2014;384:164-172; c Sikov WM, et al. Presented at ASCO 2019, Abstract 591; 
d Huang M, et al. Cancer Res. 2020. Epub ahead of print; e HR-negative, HER2-positive; f US FDA Guidance for industry: Pathologic Complete Response in Neoadjuvant Treatment of High-Risk Early-Stage 
Breast Cancer: Use as an Endpoint to Support Accelerated Approval. July 2020; g European Medicines Agency. Committee for Medicinal Products for Human Use. The Role of the Pathological Complete 
Response as an Endpoint in Neoadjuvant Breast Cancer Studies. London, UK. 2014. publication 151853/2014.

EFS hazard ratio (95% CI) for pCR vs no pCR

Population I-SPY2a Meta analysisb CALGB 40603c Meta analysisd

Overall 0.19 (0.12, 0.31) 0.48 (0.43, 0.54)

HR positive, HER2 negative 0.14 (0.03, 0.55) 0.49 (0.33, 0.71)

HER2 positive 0.14 (0.05, 0.41)e 0.39 (0.31, 0.50)

Triple negative 0.18 (0.09, 0.34) 0.24 (0.18, 0.33) 0.28 (0.19, 0.43) 0.26 (0.22, 0.30)

Regulatory guidance supports the use of pCR as an endpoint for accelerated approval of neoadjuvant 
therapy in high-risk, early-stage breast cancer, including TNBCf,g
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Rationale for Immunotherapy in TNBC

 Higher PD-L1 expression

– ~50% in TNBC vs ~20%-30% in other BC subtypesa,b

– ~85% in early-stage, high-risk TNBCc,d

 Increased tumor-infiltrating lymphocytes (TILs)

– 70%-77% in TNBC vs 25%-44% in other BC subtypesb,e,f

 Immune cell infiltrates associated with pCR in pembrolizumab arm of I-SPY2d

a Basu GD, et al. J Clin Oncol. 2014;32(15 suppl):1001; b Gatalica Z, et al. Cancer Epidemiol Biomarkers Prev. 2014;23(12):2965-2970; c Schmid P, et al. N Engl J Med. 2020;382:810-821; 
d Campbell MJ, et al. Presented at: American Association for Cancer Research (AACR) Annual Meeting 2019; March 29-April 3, 2019; Atlanta, GA. Abstract CT003; 
e Muenst S, et al. Breast Cancer Res Treat. 2013;139(3):667-676; f Loi, S, et al. J Clin Oncol. 2019;37:559-569. 
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Summary

 Patients with high-risk, early-stage TNBC have a worse prognosis and treatment options 
are limited to chemotherapy

– Platinum-containing neoadjuvant regimens associated with highest pCR rates (~50%)

 Short-term goal of neoadjuvant therapy is pCR, which is associated with improved EFS 
and OS

 Long-term goal of neoadjuvant + adjuvant therapy in TNBC is improved EFS and OS

 High unmet need for novel therapies that can augment effectiveness of chemotherapy

 Strong rationale for combination of immunotherapy and chemotherapy in TNBC

 Clinical trials have shown that pembrolizumab substantially improves pCR rates when 
combined with standard neoadjuvant chemotherapy

03 (CE) Efficacy and Safety.pptx
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Baseline Characteristics
KEYNOTE-522 ITT Population

Patients, n (%)

Characteristic, n (%)
Pembro + Chemo/Pembro

N=784
Placebo + Chemo/Placebo

N=390

Median age, yr (range) 49 (22-80) 48 (24-79)

ECOG PS 1 106 (13.5) 49 (12.6)

PD-L1 (CPS ≥1)a 656 (83.7) 317 (81.3)

PD-L1 (CPS ≥10)a 393 (50.1) 177 (45.4)

Carboplatin schedule QW 449 (57.3) 223 (57.2)

Q3W 335 (42.7) 167 (42.8)

Tumor size T1/T2 580 (74.0) 290 (74.4)

T3/T4 204 (26.0) 100 (25.6)

Nodal involvement Positive 405 (51.7) 200 (51.3)

Negative 379 (48.3) 190 (48.7)

Overall stage II 590 (75.3) 291 (74.6)

III 194 (24.7) 98 (25.1)
a PD-L1 assessed at a central laboratory using the PD-L1 IHC 22C3 pharmDx assay and measured using the combined positive score (CPS; number of 
PD-L1–positive tumor cells, lymphocytes, and macrophages divided by total number of viable tumor cells × 100). Data cutoff date: March 23, 2020.
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Baseline Demographics
KEYNOTE-522 ITT Population

Patients, n (%)

Characteristic, n (%)
Pembro + Chemo/Pembro

N=784
Placebo + Chemo/Placebo

N=390

Race

American Indian or Alaska Native 14 (1.8) 7 (1.8)

Asian 149 (19.0) 89 (22.8)

Black or African American 38 (4.8) 15 (3.8)

Multiple 13 (1.7) 6 (1.5)

Native Hawaiian/Pacific Islander 1 (0.1) 0

White 504 (64.3) 242 (62.1)

Missing 65 (8.3) 31 (7.9)

Geographic region

Asia 166 (21.2) 91 (23.3)

Europe 388 (49.5) 180 (46.2)

Australia 23 (2.9) 16 (4.1)

North America 166 (21.2) 78 (20.0)

Rest of the World 41 (5.2) 25 (6.4)
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Analysis of pCR at IA2 (N=1002) and IA3 (N=1174)
KEYNOTE-522

a IA2 data cut-off data: April 24, 2019.
b Estimated treatment difference based on Miettinen & Nurminen method stratified by randomization stratification factors.
c Pre-calculated P value boundary for significance of 0.0028.
d IA3 Data cutoff date: March 23, 2020. 

Pembro + Chemo Placebo + Chemo P value

n/N % (95% CI) n/N % (95% CI)

Supportive analysis at IA2a

Patients with pCR 428/669 64.0 (60.2, 67.6) 182/333 54.7 (49.1, 60.1)

Stratified deltab, % (95% CI) 9.2 (2.8, 15.6) 0.00221c

Descriptive analysis at IA3d

Patients with pCR 494/784 63.0 (59.5, 66.4) 217/390 55.6 (50.6, 60.6)

Stratified deltab, % (95% CI) 7.5 (1.6, 13.4) 
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Bayesian Predictive Power of Achieving a Significant EFS 
Based on IA3 Observation
KEYNOTE-522

Analysis
Range Based on Different 

Model Assumptions

Interim Analysis 4 ~73% to ~80%

Entire trial (IA4 to final analysis) ~90% to >95% 
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Safety
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Pembrolizumab Safety Profile Is Well Characterized and Established

 The safety profile of pembrolizumab is well characterized based on an extensive clinical 
trial program and postmarketing experience

– >42,000 patients received pembrolizumab in the clinical development program

– >370,000 patient-years of exposure with pembrolizumab in post-marketing setting

 The Reference Safety Dataset (N=2799) represents the established safety profile for 
pembrolizumab monotherapy and comprises of

– 1567 patients with advanced melanoma

– 1232 patients with advanced non-small cell lung cancer
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Summary of Drug Exposure
KEYNOTE-522 (Neoadjuvant and Adjuvant Phases)

Neoadjuvant Phase Adjuvant Phasea Reference safety
dataset for 

Pembro mono
N=2799

Pembro + Chemo
N=782

Placebo + Chemo
N=389

Pembro mono
N=589

Placebo
N=331

Duration of therapy, mo

Mean (SD) 4.9 (1.1) 5.0 (0.9) 5.3 (1.4) 5.3 (1.2) 6.5 (5.93)

Median (range) 5.1 (0.0-7.9) 5.1 (0.0-7.2) 5.6 (0.0-8.7) 5.6 (0.0-9.1) 4.17 (0.03-30.39)

a Patients who had post-surgery radiation therapy, but did not yet have adjuvant pembro/placebo, 
were included in Adjuvant Phase ASaT population.
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Overall Summary of Adverse Events
KEYNOTE-522 (Neoadjuvant and Adjuvant Phases)

Patients, n (%)

Neoadjuvant phase Adjuvant phase

Adverse event
Pembro + Chemo

N=782
Placebo + Chemo

N=389
Pembro mono

N=589
Placebo 
N=331

≥1 adverse event 777 (99.4) 389 (100) 542 (92.0) 294 (88.8)

Grade 3-5 adverse event 627 (80.2) 295 (75.8) 88 (14.9) 38 (11.5)

Serious adverse event 315 (40.3) 101 (26.0) 41 (7.0) 14 (4.2)

Death due to AE 5 (0.6)a 1 (0.3)b 2 (0.3)a 0

Death due to drug-related AE 2 (0.3)c 1 (0.3) 2 (0.3)c 0

Discontinued any drug due to AE 205 (26.2) 53 (13.6) 32 (5.4) 8 (2.4)

Immune-mediated AEs/Infusion reaction 306 (39.1) 71 (18.3) 59 (10.0) 20 (6.0)

Grade 3-5 AEs 102 (13.0) 7 (1.8) 17 (2.9) 1 (0.3)

Serious AEs 71 (9.1) 4 (1.0) 12 (2.0) 1 (0.3)

a Death, Multiple organ dysfunction syndrome/Myocardial Infarction/Sepsis, Pneumonia, Pneumonitis, Pulmonary embolism, Shock, and Autoimmune encephalitis; 
b Septic shock; C Per investigator, 3 cases related to pembrolizumab (Pneumonitis, Pulmonary embolism, and Autoimmune encephalitis) 
and 1 case, with 3 events, related to chemo (MODS/MI/Sepsis).
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Most Common Grade 3-5 Adverse Events
KEYNOTE-522 (Neoadjuvant and Adjuvant Phases)

Patients, n (%)

Pembro + Chemo
N=782

Placebo + Chemo
N=389

≥1 adverse event 627 (80.2) 295 (75.8)

Neutropenia 276 (35.3) 133 (34.2)

Anemia 152 (19.4) 61 (15.7)

Neutrophil count decreased 148 (18.9) 92 (23.7)

Febrile neutropenia 144 (18.4) 63 (16.2)

WBC count decreased 61 (7.8) 20 (5.1)

ALT increased 48 (6.1) 10 (2.6)

Patients, n (%)

Pembro mono
N=589

Placebo
N=331

≥1 adverse event 88 (14.9) 38 (11.5)

Radiation skin injury 5 (0.8) 3 (0.9)

Lymphopenia 4 (0.7) 1 (0.3)

Rash 5 (0.8) 0 (0.0)

Neutropenia 4 (0.7) 3 (0.9)

Neutrophil count decreased 5 (0.8) 1 (0.3)

Pneumonitis 4 (0.7) 1 (0.3)

Neoadjuvant Phase
Events Occurring in ≥5% Patients

Adjuvant Phase
Events Occurring in ≥ 4 Patients
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Serious Adverse Events
KEYNOTE-522 (Neoadjuvant and Adjuvant Phases)

Patients, n (%)

Pembro + Chemo
N=782

Placebo + Chemo
N=389

≥1 adverse event 315 (40.3) 101 (26.0)

Febrile neutropenia 118 (15.1) 47 (12.1)

Pyrexia 29 (3.7) 2 (0.5)

Anemia 20 (2.6) 9 (2.3)

Neutropenia 12 (1.5) 1 (0.3)

Pulmonary embolism 10 (1.3) 2 (0.5)

Pancytopenia 11 (1.4) 4 (1.0)

Sepsis 7 (0.9) 4 (1.0)

Adrenal insufficiency 8 (1.0) 0 (0.0)

Hypophysitis 8 (1.0) 0 (0.0)

Pneumonia 4 (0.5) 6 (1.5)

Postop wound infection 3 (0.4) 4 (1.0)

Neoadjuvant phase
Events occurring in ≥1% patients

Adjuvant phase
Events occurring in ≥2 patients

Patients, n (%)

Pembro mono
N=589

Placebo
N=331

≥1 adverse event 41 (7.0) 14 (4.2)

Pneumonia 3 (0.5) 2 (0.6)

Pneumonitis 4 (0.7) 1 (0.3)

Acute kidney injury 2 (0.3) 0

Atrial fibrillation 2 (0.3) 0

Device-related infection 2 (0.3) 0

Pulmonary embolism 2 (0.3) 0

Radiation skin injury 2 (0.3) 0

Sepsis 2 (0.3) 0
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Summary of Immune-Mediated AEs and Infusion Reactions
KEYNOTE-522 (Neoadjuvant and Adjuvant Phases)

Patients, n (%)

Neoadjuvant Phase Adjuvant Phase Reference safety
dataset for 

Pembro mono
N=2799

Pembro + Chemo

N=782
Placebo + Chemo

N=389
Pembro mono

N=589
Placebo
N=331

≥1 adverse event 306 (39.1) 71 (18.3) 59 (10.0) 20 (6.0) 598 (21.4)

Grade 3-5 adverse event 102 (13.0) 7 (1.8) 17 (2.9) 1 (0.3) 155 (5.5)

Serious adverse event 71 (9.1) 4 (1.0) 12 (2.0) 1 (0.3) 162 (5.8)

Death due to AE 1 (0.1)a 0 1 (0.2)b 0 4 (0.1)

Death due to drug-related AE 1 (0.1)a 0 1 (0.2)b 0 4 (0.1)

Discontinued any drug due to AE 77 (9.8) 9 (2.3) 8 (1.4) 1 (0.3) 84 (3.0)

a Pneumonitis
b Autoimmune encephalitis
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Immune-Mediated AEs and Infusion Reactions (≥1%)
KEYNOTE-522 (Neoadjuvant and Adjuvant Phases)

Patients, n (%)

Neoadjuvant Phase Adjuvant Phase Reference safety
dataset for 

Pembro mono
N=2799

Pembro + Chemo
N=782

Placebo + Chemo
N=389

Pembro mono
N=589

Placebo
N=331

≥1 adverse event 306 (39.1) 71 (18.3) 59 (10.0) 20 (6.0) 598 (21.4)

Infusion reactions 134 (17.1) 43 (11.1) 11 (1.9) 4 (1.2) 70 (2.5)

Hypothyroidism 104 (13.3) 10 (2.6) 16 (2.7) 12 (3.6) 237 (8.5)

Severe skin reactions 34 (4.3) 4 (1.0) 11 (1.9) 0 (0.0) 39 (1.4)

Hyperthyroidism 36 (4.6) 5 (1.3) 5 (0.8) 2 (0.6) 96 (3.4)

Adrenal insufficiency 17 (2.2) 0 (0.0) 3 (0.5) 0 (0.0) 22 (0.8)

Pneumonitis 10 (1.3) 5 (1.3) 7 (1.2) 2 (0.6) 94 (3.4)

Hypophysitis 15 (1.9) 1 (0.3) 0 (0.0) 0 (0.0) 17 (0.6)

Colitis 12 (1.5) 3 (0.8) 2 (0.3) 0 (0.0) 48 (1.7)

Thyroiditis 16 (2.0) 4 (1.0) 0 (0.0) 1 (0.3) 16 (0.6)

Hepatitis 11 (1.4) 3 (0.8) 0 (0.0) 0 (0.0) 19 (0.7)
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Conclusions
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Conclusions
KEYNOTE-522

 KEYNOTE-522 is the first trial to investigate the benefit of adding 1 year of immunotherapy 
before and after surgery to standard of care treatment for high-risk early-stage TNBC

– Statistically significant pCR improvement compared with platinum-based chemotherapy  

– Highest absolute pCR rate

– Promising and stable improvement in EFS at IA3 (HR=0.65)

 Manageable safety profile with no new safety concerns identified

 Role of pembrolizumab in the treatment of TNBC is further supported by significant PFS benefit 
observed in metastatic TNBC

 Given the favorable benefit/risk profile and unmet medical need in high-risk early-stage TNBC, 
this regimen should be made available to patients now
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KEYNOTE-522 Establishes a New Treatment Paradigm for TNBC

 Strong biological rationale for adding immunotherapy to neoadjuvant chemotherapy 
while primary tumor is still presenta

 Adjuvant immunotherapy enhances antitumor immunity and prolongs DFS 
in other tumor typesa

 Trastuzumab for early-stage HER2+ breast cancer provides precedent for use of targeted 
immunomodulatory drug pre- and postoperatively (total exposure of 1 year)b

 Risk of disease recurrence in early-stage TNBC is highest in first 1-3 years after diagnosis

– The most effective therapy should be given in curative setting

a Liu J, et al. Cancer Discov. 2016;6:1382-1399; b Gianni L, et al. Lancet. 2010;375:377-384.
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Immunotherapy Neoadjuvant Studies

 Anthracyclines and stage are key factors determining benefit from neoadjuvant immunotherapy 

 PD-L1 status is not predictive for response when the immune system is intact

 Other variables may play role, such as tumor-infiltrating lymphocytes

KEYNOTE-522a

Pembrolizumab
I-SPY2b

Pembrolizumab
IMpassion 031c

Atezolizumab
NEOTRIPd

Atezolizumab
GEPARNUEVOe

Durvalumab

Total patients 602/1174 69/181 333 280 174

Target PD-1 PD-1 PD-L1 PD-L1 PD-L1

Stage II/III II/III II/III Included N3 35% stage I

Anthracyclines Yes Yes Yes No Yes 

Carboplatin Yes No No Yes No

pCR rate 65% vs 51%
(P=0.00055)

60% vs 22%
(graduated)

58% vs 41% 
(P=0.0044)

44% vs 41% 
(P=0.66)

53% vs 44%
(P=0.287)

a Schmid P, et al. N Engl J Med. 2020;382:810-821; b Nanda R, et al. JAMA Oncol. 2020;6(5):1-9. Epub ahead of print; c Mittendorf EA, et al. Lancet. Sept 20, 2020. Epub ahead of print; 
d Gianni L, et al. 2019 San Antonio Breast Cancer Symposium. Abstract GS3-04. Presented December 12, 2019. e Loibl S, et al. Ann Oncol. 2019;30(8):1279-1288.
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Immune-Mediated Adverse Events and Infusion Reactions (≥1%)
KEYNOTE-522 (Combined Phases)

Patients, n (%)

Pembro + Chemo/Pembro
N=782

Placebo + Chemo/Placebo
N=389

≥1 adverse event 339 (43.4) 85 (21.9)

Infusion reactions 141 (18.0) 45 (11.6)

Hypothyroidism 117 (15.0) 22 (5.7)

Severe skin reactions 45 (5.8) 4 (1.0)

Hyperthyroidism 41 (5.2) 7 (1.8)

Adrenal insufficiency 20 (2.6) 0

Pneumonitis 17 (2.2) 6 (1.5)

Colitis 13 (1.7) 3 (0.8)

Hypophysitis 15 (1.9) 1 (0.3)

Thyroiditis 16 (2.0) 5 (1.3)

Hepatitis 11 (1.4) 3 (0.8)
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Pembrolizumab Plus Chemotherapy in Metastatic Disease
KEYNOTE-355

 Ongoing, randomized, global, Phase 3 study for locally recurrent inoperable 
or metastatic TNBC not previously treated with chemotherapya

 Pembrolizumab plus chemotherapy resulted in statistically significant and 
clinically meaningful improvement in PFS compared with chemotherapy 
alone in patients with tumors expressing PD-L1 (CPS ≥10)

– Basis for accelerated approval in metastatic TNBC

 Early-stage TNBC is immunologically distinct from metastatic TNBC

a Cortes J, et al. ASCO 2020.
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How I Would Use Pembrolizumab in Clinical Practice

 Neoadjuvant pembrolizumab plus chemotherapy followed by adjuvant 
pembrolizumab monotherapy should become a new standard of care for 
patients with early-stage TNBC with high-risk clinico-pathologic features

– This represents an unmet need for patients with limited 
therapeutic options

 Immune-mediated AEs are manageable in clinical practice

– Early recognition and intervention minimize toxicity

– Provider and patient education is critical






