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1. Five-Year Outcomes With Pembrolizumab Versus Chemotherapy for 
Metastatic Non–Small-Cell Lung Cancer With PD-L1 Tumor Proportion Score 
≥ 50%
Martin Reck, MD, PhD; Delvys Rodríguez-Abreu, MD, PhD; Andrew G. Robinson, MD, MSc; Rina Hui, MBBS, PhD; Tibor 
Csőszi, MD; Andrea Fülöp, MD; Maya Gottfried, MD; Nir Peled, MD, PhD; Ali Tafreshi, MD; Sinead Cuffe, MD; Mary O’Brien, 
MD; Suman Rao, MD; Katsuyuki Hotta, MD, PhD, MPH; Ticiana A. Leal, MD; Jonathan W. Riess, MD, MS; Erin Jensen, MS; Bin 
Zhao, MD, PhD; M. Catherine Pietanza, MD; and Julie R. Brahmer, MD

PURPOSE
We report the first 5-year follow-up of any first-line phase III immunotherapy trial for non–small-cell lung cancer 
(NSCLC). KEYNOTE-024 (ClinicalTrials.gov identifier: NCT02142738) is an open-label, randomized controlled trial 
of pembrolizumab compared with platinum-based chemotherapy in patients with previously untreated NSCLC 
with a programmed death ligand-1 (PD-L1) tumor proportion score of at least 50% and no sensitizing EGFR or 
ALK alterations. Previous analyses showed pembrolizumab significantly improved progression-free survival and 
overall survival (OS).

METHODS
Eligible patients were randomly assigned (1:1) to pembrolizumab (200 mg once every 3 weeks for up to 35 cycles) 
or platinum-based chemotherapy. Patients in the chemotherapy group with progressive disease could cross over 
to pembrolizumab. The primary end point was progression-free survival; OS was a secondary end point.

RESULTS
Three hundred five patients were randomly assigned: 154 to pembrolizumab and 151 to chemotherapy. Median 
(range) time from randomization to data cutoff (June 1, 2020) was 59.9 (55.1-68.4) months. Among patients 
initially assigned to chemotherapy, 99 received subsequent anti–PD-1 or PD-L1 therapy, representing a 66.0% 
effective crossover rate. Median OS was 26.3 months (95% CI, 18.3 to 40.4) for pembrolizumab and 13.4 months 
(9.4-18.3) for chemotherapy (hazard ratio, 0.62; 95% CI, 0.48 to 0.81). Kaplan-Meier estimates of the 5-year OS 
rate were 31.9% for the pembrolizumab group and 16.3% for the chemotherapy group. Thirty-nine patients 
received 35 cycles (ie, approximately 2 years) of pembrolizumab, 82.1% of whom were still alive at data cutoff 
(approximately 5 years). Toxicity did not increase with longer treatment exposure.

CONCLUSION
Pembrolizumab provides a durable, clinically meaningful long-term OS benefit versus chemotherapy as first-line 
therapy for metastatic NSCLC with PD-L1 tumor proportion score of at least 50%.
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2. Phase III, Randomized, Placebo-Controlled Trial of CC-486 (Oral Azacitidine) 
in Patients With Lower-Risk Myelodysplastic Syndromes
Guillermo Garcia-Manero, MD; Valeria Santini, MD; Antonio Almeida, MD; Uwe Platzbecker, MD; Anna Jonasova, MD; Lewis 
R. Silverman, MD; Jose Falantes, MD; Gianluigi Reda, MD; Francesco Buccisano, MD; Pierre Fenaux, MD; Rena Buckstein, 
MD; Maria Diez Campelo, MD; Stephen Larsen, MBBS; David Valcarcel, MD; Paresh Vyas, MD; Valentina Giai, MD; Esther 
Natalie Olíva, MD; Jake Shortt, PhD; Dietger Niederwieser, MD; Moshe Mittelman, MD; Luana Fianchi, MD; Ignazia La Torre, 
MD; Jianhua Zhong, PhD; Eric Laille, MS; Daniel Lopes de Menezes, PhD; Barry Skikne, MD; C. L. Beach, PharmD; and 
Aristoteles Giagounidis, MD

PURPOSE
Treatment options are limited for patients with lower-risk myelodysplastic syndromes (LR-MDS). This phase 
III, placebo-controlled trial evaluated CC-486 (oral azacitidine), a hypomethylating agent, in patients with 
International Prognostic Scoring System LR-MDS and RBC transfusion–dependent anemia and thrombocytopenia.

METHODS
Patients were randomly assigned 1:1 to CC-486 300-mg or placebo for 21 days/28-day cycle. The primary end 
point was RBC transfusion independence (TI).

RESULTS
Two hundred sixteen patients received CC-486 (n = 107) or placebo (n = 109). The median age was 74 years, 
median platelet count was 25 × 109/L, and absolute neutrophil count was 1.3 × 109/L. In the CC-486 and placebo 
arms, 31% and 11% of patients, respectively, achieved RBC-TI (P = .0002), with median durations of 11.1 and 5.0 
months. Reductions of ≥ 4 RBC units were attained by 42.1% and 30.6% of patients, respectively, with median 
durations of 10.0 and 2.3 months, and more CC-486 patients had ≥ 1.5 g/dL hemoglobin increases from baseline 
(23.4% v 4.6%). Platelet hematologic improvement rate was higher with CC-486 (24.3% v 6.5%). Underpowered 
interim overall survival analysis showed no difference between CC-486 and placebo (median, 17.3 v 16.2 months; 
P = .96). Low-grade GI events were the most common adverse events in both arms. In the CC-486 and placebo 
arms, 90% and 73% of patients experienced a grade 3-4 adverse event. Overall death rate was similar between 
arms, but there was an imbalance in deaths during the first 56 days (CC-486, n = 16; placebo, n = 6), most related 
to infections; the median pretreatment absolute neutrophil count for the 16 CC-486 patients was 0.57 × 109/L.

CONCLUSION
CC-486 significantly improved RBC-TI rate and induced durable bilineage improvements in patients with LR-
MDS and high-risk disease features. More early deaths occurred in the CC-486 arm, most related to infections in 
patients with significant pretreatment neutropenia. Further evaluation of CC-486 in MDS is needed.

3. Adjuvant Pertuzumab and Trastuzumab in Early HER2-Positive Breast Cancer 
in the APHINITY Trial: 6 Years’ Follow-Up
Martine Piccart, MD, PhD; Marion Procter, PhD; Debora Fumagalli, MD, PhD; Evandro de Azambuja, MD, PhD; Emma Clark, 
MSc; Michael S. Ewer, MD, JD, PhD; Eleonora Restuccia, MD; Guy Jerusalem, MD, PhD; Susan Dent, BSc, MD; Linda Reaby, 
AM, PHD; Hervé Bonnefoi, MD; Ian Krop, MD, PhD; Tsang-Wu Liu, MD; Tadeusz Pieńkowski, MD, PhD; Masakazu Toi, MD, 
PhD; Nicholas Wilcken, PhD; Michael Andersson, MD, DMSci; Young-Hyuck Im, MD, PhD; Ling Ming Tseng, MD; Hans-
Joachim Lueck, MD; Marco Colleoni, MD; Estefania Monturus, PhD; Mihaela Sicoe, MSc; Sébastien Guillaume, MSc; José 
Bines, MD, PhD; Richard D. Gelber, PhD; Giuseppe Viale, MD; and Christoph Thomssen, MD for the APHINITY Steering 
Committee and Investigators
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PURPOSE
APHINITY, at 45 months median follow-up, showed that pertuzumab added to adjuvant trastuzumab and 
chemotherapy significantly improved invasive disease–free survival (IDFS) (hazard ratio 0.81 [95% CI, 0.66 to 1.00], 
P = .045) for patients with early human epidermal growth factor receptor 2 (HER2)–positive breast cancer (BC), 
specifically those with node-positive or hormone receptor (HR)–negative disease. We now report the preplanned 
second interim overall survival (OS) and descriptive updated IDFS analysis with 74 months median follow-up.

METHODS
After surgery and central HER2-positive confirmation, 4,805 patients with node-positive or high-risk node-
negative BC were randomly assigned (1:1) to either 1-year pertuzumab or placebo added to standard adjuvant 
chemotherapy and 1-year trastuzumab.

RESULTS
This interim OS analysis comparing pertuzumab versus placebo did not reach the P = .0012 level required for 
statistical significance (P = .17, hazard ratio 0.85). Six-year OS were 95% versus 94% with 125 deaths (5.2%) versus 
147 (6.1%), respectively. IDFS analysis based on 508 events (intent-to-treat population) showed a hazard ratio of 
0.76 (95% CI, 0.64 to 0.91) and 6-year IDFS of 91% and 88% for pertuzumab and placebo groups, respectively. 
The node-positive cohort continues to derive clear IDFS benefit from pertuzumab (hazard ratio 0.72 [95% CI, 
0.59 to 0.87]), 6-year IDFS being 88% and 83%, respectively. Benefit was not seen in the node-negative cohort. 
In a subset analysis, IDFS benefit from pertuzumab showed a hazard ratio of 0.73 (95% CI, 0.59 to 0.92) for HR-
positive disease and a hazard ratio of 0.83 (95% CI, 0.63 to 1.10) for HR-negative disease. Primary cardiac events 
remain < 1% in both the treatment groups. No new safety signals were seen.

CONCLUSION
This analysis confirms the IDFS benefit from adding pertuzumab to standard adjuvant therapy for patients with 
node-positive HER2-positive early BC. Longer follow-up is needed to fully assess OS benefit.

4. Safety and Efficacy of Vadadustat for Anemia in Patients Undergoing Dialysis
Kai-Uwe Eckardt, MD; Rajiv Agarwal, MD; Ahmad Aswad, MD; Ahmed Awad, MD; Geoffrey A. Block, MD; Marcelo R. Bacci, 
MD; Youssef M.K. Farag, MD, PhD, MPH; Steven Fishbane, MD; Harold Hubert, MD; Alan Jardine, MB, ChB, MD; Zeeshan 
Khawaja, MD; Mark J. Koury, MD; Bradley J. Maroni, MD; Kunihiro Matsushita, MD, PhD; Peter A. McCullough, MD, MPH; 
Eldrin F. Lewis, MD, MPH; Wenli Luo, PhD; Patrick S. Parfrey, MB, BCh; Pablo Pergola, MD, PhD; Mark J. Sarnak, MD; Bruce 
Spinowitz, MD; James Tumlin, MD; Dennis L. Vargo, MD; Kimberly A. Walters, PhD; Wolfgang C. Winkelmayer, MD; Janet 
Wittes, PhD; Rafal Zwiech, MD; and Glenn M. Chertow, MD, MPH

BACKGROUND
Vadadustat is an oral hypoxia-inducible factor prolyl hydroxylase inhibitor, a class of compounds that stimulate 
endogenous erythropoietin production.

METHODS
We conducted two randomized, open-label, noninferiority phase 3 trials to evaluate the safety and efficacy 
of vadadustat, as compared with darbepoetin alfa, in patients with anemia and incident or prevalent dialysis-
dependent chronic kidney disease (DD-CKD). The primary safety end point, assessed in a time-to-event analysis, 
was the first occurrence of a major adverse cardiovascular event (MACE, a composite of death from any cause, 
a nonfatal myocardial infarction, or a nonfatal stroke), pooled across the trials (noninferiority margin, 1.25). A key 
secondary safety end point was the first occurrence of a MACE plus hospitalization for either heart failure or a 
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thromboembolic event. The primary and key secondary efficacy end points were the mean change in hemoglobin 
from baseline to weeks 24 to 36 and from baseline to weeks 40 to 52, respectively, in each trial (noninferiority 
margin, −0.75 g per deciliter).

RESULTS
A total of 3923 patients were randomly assigned in a 1:1 ratio to receive vadadustat or darbepoetin alfa: 369 in 
the incident DD-CKD trial and 3554 in the prevalent DD-CKD trial. In the pooled analysis, a first MACE occurred 
in 355 patients (18.2%) in the vadadustat group and in 377 patients (19.3%) in the darbepoetin alfa group (hazard 
ratio, 0.96; 95% confidence interval [CI], 0.83 to 1.11). The mean differences between the groups in the change 
in hemoglobin concentration were −0.31 g per deciliter (95% CI, −0.53 to −0.10) at weeks 24 to 36 and −0.07 g 
per deciliter (95% CI, −0.34 to 0.19) at weeks 40 to 52 in the incident DD-CKD trial and −0.17 g per deciliter (95% 
CI, −0.23 to −0.10) and −0.18 g per deciliter (95% CI, −0.25 to −0.12), respectively, in the prevalent DD-CKD 
trial. The incidence of serious adverse events in the vadadustat group was 49.7% in the incident DD-CKD trial and 
55.0% in the prevalent DD-CKD trial, and the incidences in the darbepoetin alfa group were 56.5% and 58.3%, 
respectively.

CONCLUSION
Among patients with anemia and CKD who were undergoing dialysis, vadadustat was noninferior to darbepoetin 
alfa with respect to cardiovascular safety and correction and maintenance of hemoglobin concentrations. (Funded 
by Akebia Therapeutics and Otsuka Pharmaceutical; INNO2VATE ClinicalTrials.gov numbers, NCT02865850. 
opens in new tab and NCT02892149.)

5. Vadadustat in Patients with Anemia and Non–Dialysis-Dependent CKD 
(NEJM)
Glenn M. Chertow, MD, MPH; Pablo E. Pergola, MD, PhD; Youssef M.K. Farag, MD, PhD, MPH; Rajiv Agarwal, MD; Susan 
Arnold, MB, BCh, MMed; Gabriel Bako, MD; Geoffrey A. Block, MD,; Steven Burke, MD; Fausto P. Castillo, MD; Alan G. 
Jardine, MB, ChB, MD; Zeeshan Khawaja, MD; Mark J. Koury, MD; et al, for the PRO2TECT Study Group* 

BACKGROUND
Vadadustat is an oral hypoxia-inducible factor (HIF) prolyl hydroxylase inhibitor, a class of drugs that stabilize HIF 
and stimulate erythropoietin and red-cell production.

METHODS
In two phase 3, randomized, open-label, active-controlled, noninferiority trials, we compared vadadustat with the 
erythropoiesis-stimulating agent (ESA) darbepoetin alfa in patients with non–dialysis-dependent chronic kidney 
disease (NDD-CKD) not previously treated with an ESA who had a hemoglobin concentration of less than 10 g per 
deciliter and in patients with ESA-treated NDD-CKD and a hemoglobin concentration of 8 to 11 g per deciliter 
(in the United States) or 9 to 12 g per deciliter (in other countries). The primary safety end point, assessed in a 
time-to-event analysis, was the first major adverse cardiovascular event (MACE; a composite of death from any 
cause, nonfatal myocardial infarction, or nonfatal stroke), pooled across the two trials. Secondary safety end points 
included expanded MACE (MACE plus hospitalization for either heart failure or a thromboembolic event). The 
primary and key secondary efficacy end points in each trial were the mean change in hemoglobin concentration 
from baseline during two evaluation periods: weeks 24 through 36 and weeks 40 through 52.

https://www.ClinicalTrials.gov
https://clinicaltrials.gov/show/NCT02865850
https://clinicaltrials.gov/show/NCT02892149
https://www.nejm.org/doi/full/10.1056/NEJMoa2035938
https://www.nejm.org/doi/full/10.1056/NEJMoa2035938
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RESULTS
A total of 1751 patients with ESA-untreated NDD-CKD and 1725 with ESA-treated NDD-CKD underwent 
randomization in the two trials. In the pooled analysis, in which 1739 patients received vadadustat and 1732 
received darbepoetin alfa, the hazard ratio for MACE was 1.17 (95% confidence interval [CI], 1.01 to 1.36), which 
did not meet the prespecified noninferiority margin of 1.25. The mean between-group differences in the change 
in the hemoglobin concentration at weeks 24 through 36 were 0.05 g per deciliter (95% CI, −0.04 to 0.15) in the 
trial involving ESA-untreated patients and −0.01 g per deciliter (95% CI, −0.09 to 0.07) in the trial involving ESA-
treated patients, which met the prespecified noninferiority margin of −0.75 g per deciliter.

CONCLUSION
Vadadustat, as compared with darbepoetin alfa, met the prespecified noninferiority criterion for hematologic 
efficacy but not the prespecified noninferiority criterion for cardiovascular safety in patients with NDD-
CKD. (Funded by Akebia Therapeutics and Otsuka Pharmaceutical; PRO2TECT ClinicalTrials.gov numbers, 
NCT02648347. opens in new tab and NCT02680574.)

6. High tumor mutation burden fails to predict immune checkpoint blockade 
response across all cancer types (Annals of Oncology)
D J McGrail, P G Pilié, N U Rashid, L Voorwerk, M Slagter, M Kok, E Jonasch, M Khasraw, A B Heimberger, B Lim, N T Ueno, J 
K Litton, R Ferrarotto, J T Chang, S L Moulder, S-Y Lin 

BACKGROUND
High tumor mutation burden (TMB-H) has been proposed as a predictive biomarker for response to immune 
checkpoint blockade (ICB), largely due to the potential for tumor mutations to generate immunogenic 
neoantigens. Despite recent pan-cancer approval of ICB treatment for any TMB-H tumor, as assessed by 
the targeted FoundationOne CDx assay in nine tumor types, the utility of this biomarker has not been fully 
demonstrated across all cancers.

PATIENTS AND METHODS
Data from over 10 000 patient tumors included in The Cancer Genome Atlas were used to compare approaches 
to determine TMB and identify the correlation between predicted neoantigen load and CD8 T cells. Association 
of TMB with ICB treatment outcomes was analyzed by both objective response rates (ORRs, N = 1551) and overall 
survival (OS, N = 1936).

RESULTS
In cancer types where CD8 T-cell levels positively correlated with neoantigen load, such as melanoma, lung, and 
bladder cancers, TMB-H tumors exhibited a 39.8% ORR to ICB [95% confidence interval (CI) 34.9-44.8], which was 
significantly higher than that observed in low TMB (TMB-L) tumors [odds ratio (OR) = 4.1, 95% CI 2.9-5.8, P < 2 × 
10-16]. In cancer types that showed no relationship between CD8 T-cell levels and neoantigen load, such as breast 
cancer, prostate cancer, and glioma, TMB-H tumors failed to achieve a 20% ORR (ORR = 15.3%, 95% CI 9.2-
23.4, P = 0.95), and exhibited a significantly lower ORR relative to TMB-L tumors (OR = 0.46, 95% CI 0.24-0.88, 
P = 0.02). Bulk ORRs were not significantly different between the two categories of tumors (P = 0.10) for patient 
cohorts assessed. Equivalent results were obtained by analyzing OS and by treating TMB as a continuous variable.

http://clinicaltrials.gov/show/NCT02648347
http://clinicaltrials.gov/show/NCT02680574
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CONCLUSIONS
Our analysis failed to support application of TMB-H as a biomarker for treatment with ICB in all solid cancer types. 
Further tumor type-specific studies are warranted.

7. Palbociclib In Combination With Endocrine Therapy Versus Capecitabine In 
Hormonal Receptor-Positive, Human Epidermal Growth Factor 2-Negative, 
Aromatase Inhibitor-Resistant Metastatic Breast Cancer: A Phase III 
Randomised Controlled Trial-Pearl
M Martin, C Zielinski, M Ruiz-Borrego, E Carrasco, N Turner, E M Ciruelos, M Muñoz, B Bermejo, M Margeli, A Anton, Z 
Kahan, T Csöszi, M I Casas, L Murillo, S Morales, E Alba, E Gal-Yam, A Guerrero-Zotano, L Calvo, J de la Haba-Rodriguez, 
M Ramos, I Alvarez, A Garcia-Palomo, C Huang Bartlett, M Koehler, R Caballero, M Corsaro, X Huang, J A Garcia-Sáenz, J I 
Chacón, C Swift, C Thallinger, M Gil-Gil 

BACKGROUND
Palbociclib plus endocrine therapy (ET) is the standard treatment of hormone receptor-positive and human 
epidermal growth factor receptor 2-negative, metastatic breast cancer (MBC). However, its efficacy has not been 
compared with that of chemotherapy in a phase III trial.

PATIENTS AND METHODS
PEARL is a multicentre, phase III randomised study in which patients with aromatase inhibitor (AI)-resistant 
MBC were included in two consecutive cohorts. In cohort 1, patients were randomised 1 : 1 to palbociclib plus 
exemestane or capecitabine. On discovering new evidence about estrogen receptor-1 (ESR1) mutations inducing 
resistance to AIs, the trial was amended to include cohort 2, in which patients were randomised 1 : 1 between 
palbociclib plus fulvestrant and capecitabine. The stratification criteria were disease site, prior sensitivity to ET, 
prior chemotherapy for MBC, and country of origin. Co-primary endpoints were progression-free survival (PFS) in 
cohort 2 and in wild-type ESR1 patients (cohort 1 + cohort 2). ESR1 hotspot mutations were analysed in baseline 
circulating tumour DNA.

RESULTS
From March 2014 to July 2018, 296 and 305 patients were included in cohort 1 and cohort 2, respectively. 
Palbociclib plus ET was not superior to capecitabine in both cohort 2 [median PFS: 7.5 versus 10.0 months; 
adjusted hazard ratio (aHR): 1.13; 95% confidence interval (CI): 0.85-1.50] and wild-type ESR1 patients (median 
PFS: 8.0 versus 10.6 months; aHR: 1.11; 95% CI: 0.87-1.41). The most frequent grade 3-4 toxicities with 
palbociclib plus exemestane, palbociclib plus fulvestrant and capecitabine, respectively, were neutropenia (57.4%, 
55.7% and 5.5%), hand/foot syndrome (0%, 0% and 23.5%), and diarrhoea (1.3%, 1.3% and 7.6%). Palbociclib plus 
ET offered better quality of life (aHR for time to deterioration of global health status: 0.67; 95% CI: 0.53-0.85).

CONCLUSIONS
There was no statistical superiority of palbociclib plus ET over capecitabine with respect to PFS in MBC patients 
resistant to AIs. Palbociclib plus ET showed a better safety profile and improved quality of life.

https://pubmed.ncbi.nlm.nih.gov/33385521/
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8. Appropriate Systemic Therapy Dosing for Obese Adult Patients With Cancer: 
ASCO Guideline Update
Jennifer J. Griggs, MD, MPH; Kari Bohlke, ScD; Edward P. Balaban, DO; James J. Dignam, PhD; Evan T. Hall, MD, MPhil; R. 
Donald Harvey, PharmD; Diane P. Hecht, PharmD, MEd; Kelsey A. Klute, MD; Vicki A. Morrison, MD; T. May Pini, MD, MPH; 
Gary L. Rosner, ScD; Carolyn D. Runowicz, MD; Michelle Shayne, MD; Alex Sparreboom, PhD; Sophia Turner, MSc; Corrine 
Zarwan, MD; and Gary H. Lyman, MD, MPH 

PURPOSE
To provide recommendations for appropriate dosing of systemic antineoplastic agents in obese adults with 
cancer.

METHODS
A systematic review of the literature collected evidence regarding dosing of chemotherapy, immunotherapy, and 
targeted therapies in obese adults with cancer. PubMed and the Cochrane Library were searched for randomized 
controlled trials, meta-analyses, or cohort studies published from November 1, 2010, through March 27, 2020. 
ASCO convened an Expert Panel to review the evidence and formulate recommendations.

RESULTS
Sixty studies, primarily retrospective, were included in the review. Overall, the evidence supported previous 
findings that obese adult patients tolerate full, body-size–based dosing of chemotherapy as well as nonobese 
patients. Fewer studies have addressed the dosing of targeted therapies and immunotherapies in relation to 
safety and efficacy in obese patients.

RECOMMENDATIONS
The Panel continues to recommend that full, weight-based cytotoxic chemotherapy doses be used to treat obese 
adults with cancer. New to this version of the guideline, the Panel also recommends that full, approved doses 
of immunotherapy and targeted therapies be offered to obese adults with cancer. In the event of toxicity, the 
consensus of the Panel is that dose modifications of systemic antineoplastic therapies should be handled similarly 
for obese and nonobese patients. Important areas for future research include the impact of sarcopenia and 
other measures of body composition on optimal antineoplastic dosing, and more customized dosing based on 
pharmacokinetic or pharmacogenetic factors.

9. Pembrolizumab Plus Ipilimumab Following Anti-PD-1/L1 Failure in Melanoma
Daniel J. Olson, MD; Zeynep Eroglu, MD; Bruce Brockstein, MD; Andrew S. Poklepovic, MD; Madhuri Bajaj, MD; 
Sunil Babu, MD; Sigrun Hallmeyer, MD; Mario Velasco, MD; Jose Lutzky, MD; Emily Higgs, BS; Riyue Bao, PhD; 
Timothy C. Carll, MD; Brian Labadie, MD; Thomas Krausz, MD; Yuanyuan Zha, PhD; Theodore Karrison, PhD; 
Vernon K. Sondak, MD; Thomas F. Gajewski, MD, PhD; Nikhil I. Khushalani, MD; and Jason J. Luke, MD

PURPOSE
Combination of antiprogrammed cell death protein-1 (PD-1) plus anti–cytotoxic T-cell lymphocyte-4 (anti-CTLA-4) 
immunotherapy shows greater response rates (RRs) than anti-PD-1 antibody alone in melanoma, but RR after 
initial anti-PD-1 and programmed death ligand-1 (PD-L1) antibody progression awaits robust investigation. Anti-
CTLA-4 antibody alone after anti-PD-1/L1 antibody progression has a historical RR of 13%. We report the results 
of the first prospective clinical trial evaluating ipilimumab 1 mg/kg plus pembrolizumab following progression on 
anti-PD-1 immunotherapy.
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METHODS
Patients with advanced melanoma who had progressed on anti-PD-1/L1 antibody as immediate prior therapy 
(including non–anti-CTLA-4 antibody combinations) were eligible. Patients received pembrolizumab 200 mg plus 
ipilimumab 1 mg/kg once every 3 weeks for four doses, followed by pembrolizumab monotherapy. The primary 
end point was RR by irRECIST. After 35 patients, the trial met the primary end point and was expanded to enroll a 
total of 70 patients to better estimate the RR.

RESULTS
Prior treatments included 60 on anti-PD-1 antibody alone and 10 on anti-PD-1/L1 antibody–based combinations. 
Thirteen patients had progressed in the adjuvant setting. The median length of prior treatment with anti-PD-1/
L1 antibody was 4.8 months. Response assessments included five complete and 15 partial responses, making 
the irRECIST RR 29% among the entire trial population. The median progression-free survival was 5.0 months, 
and the median overall survival was 24.7 months. The median duration of response was 16.6 months. There was 
no difference in median time on prior anti-PD1/L1 or time to PD1 + CTLA4 initiation between responders and 
nonresponders. Grade 3-4 drug-related adverse events occurred in 27% of patients. Responses occurred in PD-
L1–negative, non-T-cell–inflamed, and intermediate tumor phenotypes.

CONCLUSION
To our knowledge, this is the first prospective study in melanoma of pembrolizumab plus low-dose ipilimumab 
after anti-PD-1/L1 immunotherapy failure, demonstrating significant antitumor activity and tolerability.


