
Background
●● Patients with advanced triple-negative breast cancer (TNBC) or ovarian cancer (OC) may benefit from 
treatment with programmed death 1/programmed death ligand 1 (PD-1/PD-L1) inhibitors

–– In previously treated patients with TNBC who were PD-L1 positive, pembrolizumab and atezolizumab 
treatment were associated with a 19%1 and 24%2 objective response rate (ORR), respectively; 
avelumab was associated with a 44% ORR3

–– In previously treated patients with OC, pembrolizumab treatment was associated with a 12% ORR in 
PD-L1–positive patients4 and nivolumab treatment was associated with a 15% ORR5 

●● Because tumors can evade immunosurveillance through a number of mechanisms,1 patients may require 
combination treatment strategies 

●● Indoleamine 2,3 dioxygenase 1 (IDO1) is an interferon gamma-induced, intracellular enzyme that catalyzes 
the first and rate-limiting step of tryptophan degradation in the kynurenine pathway6

–– Depletion of tryptophan and production of kynurenine and other metabolites shift the local immune 
microenvironment to an immunosuppressive state through effects on a variety of immune cells6 

●● �Epacadostat (INCB024360) is a potent and highly 
selective IDO1 enzyme inhibitor7 that regulates 
tryptophan in the tumor microenvironment to 
support immunosurveillance

●● �Treatment strategies that combine epacadostat 
with immune checkpoint inhibitors (eg, 
pembrolizumab) may improve patient outcomes

●● �ECHO-202/KEYNOTE-037 (NCT02178722) is an 
ongoing, open-label, phase 1/2 study evaluating 
the efficacy, safety, and tolerability of epacadostat 
in combination with pembrolizumab across 
multiple tumor types, including TNBC and OC 

Objective
●● To report the preliminary efficacy, safety, and tolerability of epacadostat plus pembrolizumab treatment in 
patients with advanced TNBC and OC based on a February 27, 2017 data cutoff

Methods
Patients

●● Key inclusion criteria 

–– TNBC: Adults with histologically confirmed unresectable locoregional or metastatic breast adenocarcinoma 
and pathologically confirmed as triple-negative 
■■ Required ≥1 prior systemic treatment for advanced disease

–– OC: Adults with histologically confirmed International Federation of Gynecology and Obstetrics (FIGO)8 
stage IC, II, III, IV, recurrent, or persistent (unresectable) epithelial OC, primary peritoneal cancer, or 
fallopian tube carcinoma
■■ Required prior platinum-taxane–based treatment in the first-line setting 

–– Presence of measurable disease in eligible patients per Response Evaluation Criteria in Solid Tumors 
(RECIST) version 1.1,9 normal organ function, and an Eastern Cooperative Oncology Group performance 
status of 0 or 1

–– <2.5 × upper limit of normal (ULN) for alanine aminotransferase, aspartate aminotransferase, and alkaline 
phosphatase; and <2 × ULN for conjugated bilirubin 

●● Patients previously treated with an IDO inhibitor or immune checkpoint inhibitor were excluded

Study Design and Treatment
●● As part of a broader phase 1 dose escalation, patients with TNBC received oral epacadostat 300 mg twice 
daily (BID) plus intravenous (IV) pembrolizumab 200 mg every 3 weeks (Q3W)

–– Patients with OC were not evaluated in phase 1 of this study
●● The maximum tolerated dose of epacadostat was not reached during phase 1 evaluation10; epacadostat 100 
mg BID plus pembrolizumab 200 mg Q3W was selected for further evaluation in phase 211 

●● All TNBC and OC patients enrolled in phase 2 received epacadostat 100 mg BID plus pembrolizumab  
200 mg Q3W 

Assessments
●● Efficacy data are reported for all patients who had ≥1 postbaseline scan, discontinued, or died as of data 
cutoff

●● Safety data are reported for all patients who received ≥1 dose of study treatment as of data cutoff
●● Efficacy evaluations included ORR (complete response [CR] + partial response [PR]), disease control rate 
(DCR; CR + PR + stable disease [SD]), and duration of response

–– Response was assessed every 9 weeks using RECIST version 1.19 and immune-related RECIST 
(irRECIST), the latter allowing for continued treatment until progression is confirmed

●● Safety and tolerability were evaluated based on adverse events (AEs) per Common Terminology Criteria for 
Adverse Events version 4.0 

●● AEs of special interest include AEs with an immune-related cause, regardless of attribution to study treatment 
by the investigator

●● Biomarker analysis 

–– Positive PD-L1 staining status was determined based on a 1% cutoff by immunohistochemistry (IHC) using 
an investigational version of the PD-L1 IHC 22 C3 pharmDx (Agilent, Carpinteria, CA, USA)
■■ The percentage of positive cells is determined using combined positive score (CPS), which is the number 
of staining tumor and immune cells relative to total tumor cells; the percentage is defined by the number 
of staining cells per 100 tumor cells

Results
TNBC

Patients
●● As of the data cutoff, 39 TNBC patients were enrolled and received ≥1 dose of study treatment (Table 1) 
●● The majority of patients (56%; n=22) had received ≥3 prior lines of treatment
●● 37 patients (95%) had discontinued study treatment

–– Reasons for discontinuation were disease progression (n=27), AE (n=3), death (n=3),  
patient decision (n=1), physician decision (n=1), and other (n=2)  

●● Median (range) follow-up was 20.8 (2.2 to 56.8) weeks
●● Median (range) epacadostat exposure was 7.8 (1.0 to 55.7+) weeks

Table 1. Baseline Demographics and Disease Characteristics of Phase 1/2 Patients With Advanced 
TNBC (Safety-Evaluable Population)

Variable TNBC (N=39)
Median (range) age, y 56 (34–81)
Age ≤65 years, n (%) 31 (80)
Women, n (%) 38 (97)
Race, n (%)

White 31 (80)
Black/African American 6 (15)
Asian 1 (3)
Other 1 (3)

ECOG PS, n (%)
0 18 (46)
1 21 (54)

Common current sites of disease, n (%)
Lymph node 24 (62)
Lung 18 (46)
Liver 11 (28)
Bone 10 (26)

BRCA mutation, n (%)
BRCA1 only 2 (5)
BRCA negative 19 (49)
BRCA unknown/not tested 18 (46)

PD-L1 expression (CPS)
Positive (CPS ≥1%) 20 (51)
Negative (CPS <1%) 8 (21)
Unknown* 11 (28)

Prior radiation treatment, n (%) 27 (69)
Prior surgery, n (%) 34 (87)
Number of prior treatments for advanced disease, n (%)

0†–2 17 (44)
≥3 22 (56)

Prior chemotherapy, n (%)
Taxane 36 (92)
Platinum 26 (67)
Anthracycline 32 (82)
Capecitabine 18 (46)

 CPS, combined positive score; ECOG PS, Eastern Cooperative Oncology Group performance status; PD-L1, programmed death ligand 1; TNBC, triple-negative breast cancer.
*	Not evaluable, not done, or missing.
†	Enrolled patients who had no prior treatment for advanced TNBC received treatment in adjuvant/neoadjuvant setting. 

Efficacy
●● All 39 TNBC patients (phase 1 and 2) were evaluable for efficacy at data cutoff; ORR was 10% (4 PR) 
and DCR was 33% (9 SD) by RECIST version 1.1 (Table 2 and Figure 1); by irRECIST, ORR was 10%  
(4 PR) and DCR was 36% (10 SD)

–– Of 17 patients with 0–2 prior lines of treatment, ORR was 12% (2 PR) and DCR was 24% (2 SD) 
by RECIST version 1.1

–– Of 20 patients with positive PD-L1 expression, ORR was 15% (3 PR) and DCR was 35% (4 SD) 
by RECIST version 1.1

●● Responses were ongoing in 2/4 responders (RECIST version 1.1); median (range) duration of response was  
11.1 (1.0+ to 26.7+) weeks

Table 2. Best Objective Response (RECIST v1.1) in Phase 1/2 Patients With Advanced TNBC

Patients, n (%)
Total*
(N=39)

Number of Prior Lines of Treatment PD-L1 Expression‡

0†–2
(n=17)

≥3
(n=22)

Positive (CPS ≥1%) 
(n=20)

Negative (CPS <1%) 
(n=8)

ORR (CR+PR) 4 (10) 2 (12) 2 (9) 3 (15) 0
CR 0 0 0 0 0
PR 4 (10) 2 (12) 2 (9) 3 (15) 0

SD 9 (23) 2 (12) 7 (32) 4 (20) 3 (38)
DCR (CR+PR+SD) 13 (33) 4 (24) 9 (41) 7 (35) 3 (38)
PD 21 (54) 10 (59) 11 (50) 11 (55) 2 (25)
Not evaluable 5 (13) 3 (18) 2 (9) 2 (10) 3 (38)

CPS, combined positive score; CR, complete response; DCR, disease control rate; irRECIST, immune-related RECIST; ORR, objective response rate; PD, progressive disease; PD-L1, programmed 
death ligand 1; PR, partial response; RECIST, Response Evaluation Criteria in Solid Tumors; SD, stable disease; TNBC, triple-negative breast cancer.
*	By irRECIST: ORR=10% (4PR), DCR=36% (10 SD). 
†	Enrolled patients who had no prior treatment for advanced TNBC received treatment in adjuvant/neoadjuvant setting. 
‡	Of 11 patients with unknown PD-L1 status, there were 1 PR, 2 SD, and 8 PD by RECIST v1.1. 

Figure 1. Efficacy in Phase 1/2 Patients With Advanced TNBC 

A. Best Percentage Change in Target Lesions for Patients With Postbaseline Assessments
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CPS, combined positive score; CR, complete response; PD, progressive disease; PD-L1, programmed death ligand 1; RECIST, Response Evaluation Criteria in Solid Tumors; PR, partial 
response; SD, stable disease; TNBC, triple-negative breast cancer.
Horizontal dotted lines indicate the thresholds for progressive disease and response according to RECIST v1.1 criteria.
Of the 39 efficacy-evaluable patients, data are shown for 32 patients with postbaseline scans that included assessment of target lesions. Seven patients were not shown in this figure: 2 patients 
discontinued treatment for PD per new or nontarget lesion (target lesion not assessed), 1 patient discontinued treatment prior to the first postbaseline scan for clinical progression, 1 patient 
withdrew consent and discontinued treatment prior to the first postbaseline scan, and 3 patients died prior to the first postbaseline scan.
*	Objective response is PD (SD for target lesions; PD per new lesions or nontarget lesions).
†	Objective response is PD (PD at first scan was unconfirmed with SD reported after PD).
‡	Objective response is PR (CR for target lesions; nontarget lesions still present).

B. Percentage Change in Target Lesions Over Time for Patients With Postbaseline Assessments
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CPS, combined positive score; PD, progressive disease; PD-L1, programmed death ligand 1; RECIST, Response Evaluation Criteria in Solid Tumors. 
Horizontal dotted lines indicate the thresholds for progressive disease and response according to RECIST v1.1 criteria.
Of the 39 efficacy-evaluable patients, data are shown for 32 patients with postbaseline scans that included assessment of target lesions. Seven patients were not shown in this figure: 2 patients 
discontinued treatment for PD per new or nontarget lesion (target lesion not assessed), 1 patient discontinued treatment prior to the first postbaseline scan for clinical progression, 1 patient 
withdrew consent and discontinued treatment prior to the first postbaseline scan, and 3 patients died prior to the first postbaseline scan.

Figure 2. CT Scans of a Patient With TNBC

Baseline Week 9

Patient is a 70-year-old woman diagnosed with TNBC (stage 1A invasive ductal carcinoma) in 1994.  At that time her treatment included a lumpectomy with axillary node dissection. In 2014, 
she was diagnosed with metastatic disease and was treated with paclitaxel and doxorubicin and progressed on treatment. She began treatment on the ECHO-202 study with epacadostat plus 
pembrolizumab in January 2016.  At baseline, metastatic disease involved the liver, lymph nodes, soft tissue, and pleural space. At the first and second on-treatment imaging, there was a 34% 
and 56% reduction, respectively. By Week 55, the patient had complete resolution of all target lesions, which is ongoing. In December, she experienced tachypnea/shortness of breath leading to 
a diagnosis of an organized pneumonia and was taken off treatment; however, her tumor response continues off treatment. This event has resolved and the patient is off steroids. As of the data 
cut off, the patient remained NED (no evidence of disease) off treatment for several months. Courtesy of Dr. Alexander I. Spira (Virginia Cancer Specialists Research Institute, Fairfax, VA).   
CT, computed tomography; PR, partial response; TNBC, triple-negative breast cancer. 

Safety
●● All-grade and grade 3/4 treatment-related AEs observed in phase 1/2 safety-evaluable patients are shown in 
Table 3

–– The most frequent treatment-related AEs were fatigue (18%), rash (18%), and nausea (15%)
●● Treatment-related AEs led to dose interruptions in 5 patients (13%); none occurred in >1 patient
●● Treatment-related AEs led to dose reductions in 2 patients (5%); none occurred in >1 patient
●● Treatment-related AEs led to discontinuation in 1 patient (grade 3 ascites)
●● There were no treatment-related deaths
●● AEs of special interest are summarized in Table 4

Table 3. Treatment-Related AEs (≥5%) in Phase 1/2 Patients With Advanced TNBC 

AE, n (%) All Grade (N=39) Grade 3/4* (N=39)
Total 27 (69) 6 (15)
Fatigue 7 (18) 0
Rash† 7 (18) 1 (3)
Nausea 6 (15) 1 (3)
Pyrexia 5 (13) 1 (3)
Headache 4 (10) 0
Diarrhea 3 (8) 0
Influenza-like illness 3 (8) 0
ALT increased 2 (5) 0
Arthralgia 2 (5) 0
AST increased 2 (5) 1 (3)
Dysgeusia 2 (5) 0
Pruritus‡ 2 (5) 0

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; MedDRA, Medical Dictionary for Regulatory Activities; TNBC, triple-negative breast cancer.
*	Other grade 3/4 treatment-related AEs not included in the table: ascites, blood bilirubin increased, and pneumothorax (n=1 each).
†	Rash includes the following MedDRA preferred terms: rash, rash maculopapular, and rash pruritic.
‡	Pruritus includes the following MedDRA preferred terms: pruritus and pruritus generalized.

Table 4. AEs of Special Interest* in Phase 1/2 Patients With Advanced TNBC 

AE, n (%) All Grade (N=39) Grade 3/4 (N=39)

Total 3 (8) 2 (5)

Severe skin reaction† 2 (5) 2 (5)

Hypothyroidism 1 (3) 0

AE, adverse event; TNBC, triple-negative breast cancer.
*	AEs of special interest include AEs with an immune-related cause, regardless of attribution to study treatment by the investigator.
†	The severe skin reactions in patients with TNBC in this study include grade ≥3 skin lesions and rash maculopapular.

OC

Patients
●● As of the data cutoff, 37 OC patients were enrolled and received ≥1 dose of study treatment (Table 5) 
●● The majority of patients (78%; n=29) had received ≥3 prior lines of treatment
●● 34 patients (92%) had discontinued study treatment

–– Reasons for discontinuation were disease progression (n=24), patient decision (n=6), and death and AE 
(n=2 each)

●● Median (range) follow-up was 23.0+ (4.0 to 63.3+) weeks
●● Median (range) epacadostat exposure was 11.7 (1.0 to 65.0+) weeks

Table 5. Baseline Demographics and Disease Characteristics of Phase 2 Patients With OC* 

Variable OC (N=37)

Median (range) age, y 62 (36–78)
Women, n (%) 37 (100)
Race, n (%)

White 37 (100)
ECOG PS, n (%)

0 21 (57)
1 16 (43)

Common current sites of disease, n (%)
Liver 18 (49)
Lymph node 18 (49)
Lung 10 (27)

BRCA mutation, n (%)
BRCA1 only 7 (19)
BRCA2 only 3 (8)
BRCA negative 13 (35)
BRCA unknown/not tested 12 (32)

PD-L1 expression (CPS)
Positive (CPS ≥1%) 20 (54)
Negative (CPS <1%) 9 (24)
Unknown† 8 (22)

Prior radiation treatment, n (%) 6 (16)
Prior surgery, n (%) 37 (100)
Number of prior treatments for advanced disease, n (%)

1–2 8 (22)
≥3 29 (78)

Prior chemotherapy, n (%)
Platinum 37 (100)
Taxane 37 (100)

CPS, combined positive score; ECOG PS, Eastern Cooperative Oncology Group performance status; PD-L1, programmed death ligand 1; OC, ovarian cancer.
*	No OC patients in phase 1.
†	Not evaluable, not done, or missing.

Efficacy 
●● All 37 OC patients (phase 2) were evaluable for efficacy at data cutoff; ORR and DCR were 8% and 35% 
(3 PR, 10 SD), respectively, by RECIST version 1.1 (Table 6 and Figure 3); by irRECIST, ORR and DCR 
were 8% and 37% (3 PR, 11 SD)

Table 6. Best Objective Response (RECIST v1.1) in Phase 2 Patients With OC

Patients, n (%)
Total*
(N=37)

Number of Prior Lines of Treatment PD-L1 Expression†

1–2
(n=8)

≥3
(n=29)

Positive (CPS ≥1%) 
(n=20)

Negative (CPS <1%) 
(n=9)

ORR (CR+PR) 3 (8) 1 (13) 2 (7) 1 (5) 0
CR 0 0 0 0 0
PR 3 (8) 1 (13) 2 (7) 1 (5) 0

SD 10 (27) 1 (13) 9 (31) 5 (25) 2 (22)
DCR (CR+PR+SD) 13 (35) 2 (25) 11 (38) 6 (30) 2 (22)
PD 16 (43) 6 (75) 10 (34) 11 (55) 4 (44)
Not evaluable 8 (22) 0 8 (28) 3 (15) 3 (33)

CPS, combined positive score; CR, complete response; DCR, disease control rate; irRECIST, immune-related RECIST; ORR, objective response rate; OC, ovarian cancer; PD, progressive disease; 
PD-L1, programmed death ligand 1; PR, partial response; RECIST, Response Evaluation Criteria in Solid Tumors; SD, stable disease.
*	By irRECIST: ORR=8% (3 PR); DCR=37% (11 SD).
†	Of 8 patients with unknown PD-L1 status, there were 2 PR, 3 SD, 1 PD, and 2 not evaluable by RECIST v1.1.

Figure 3. Efficacy in Phase 2 Patients With OC 

A. Best Percentage Change in Target Lesions for Patients With Postbaseline Assessments
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CPS, combined positive score; CR, complete response; OC, ovarian cancer; PD, progressive disease; PD-L1, programmed death ligand 1; RECIST, Response Evaluation Criteria in Solid Tumors; 
SD, stable disease.
Horizontal dotted lines indicate the thresholds for progressive disease and response according to RECIST v1.1 criteria. 
Of the 37 efficacy-evaluable patients, data are shown for 29 patients with postbaseline scans that included assessment of target lesions. Eight patients were not shown in this figure: 1 patient had 
incomplete measurements for target lesions, 2 patients discontinued treatment prior to the first postbaseline scan for clinical progression, 3 patients withdrew consent and discontinued treatment prior 
to the first postbaseline scan, 1 patient discontinued for an adverse event (small bowel obstruction) prior to the first postbaseline scan, and 1 patient died prior to the first postbaseline scan. 
*	Objective response is PD (SD for target lesions; PD per new lesions or nontarget lesions or both).
†	Objective response is PD (CR for target lesions, PD per new lesions).

B. Percentage Change in Target Lesions Over Time for Patients With Postbaseline Assessments
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CPS, combined positive score; PD-L1, programmed death ligand 1; RECIST, Response Evaluation Criteria in Solid Tumors. 
Horizontal dotted lines indicate the thresholds for progressive disease and response according to RECIST v1.1 criteria.
Of the 37 efficacy-evaluable patients, data are shown for 29 patients with postbaseline scans that included assessment of target lesions. Eight patients were not shown in this figure: 1 patient had 
incomplete measurements for target lesions, 2 patients discontinued treatment prior to the first postbaseline scan for clinical progression, 3 patients withdrew consent and discontinued treatment prior 
to the first postbaseline scan, 1 patient discontinued for an adverse event (small bowel obstruction) prior to the first postbaseline scan, and 1 patient died prior to the first postbaseline scan.

–– For the 8 patients with 1–2 prior lines of treatment, ORR and DCR were 13% and 25% (1 PR, 1 SD), 
respectively, by RECIST version 1.1

–– For the 20 patients with positive PD-L1 expression, ORR and DCR were 5% and 30% (1 PR, 5 SD), 
respectively, by RECIST version 1.1

●● Responses were ongoing in 1/3 responders (RECIST version 1.1); median (range) duration of response per 
RECIST version 1.1 was 25.0 (1.0 to 45.1+) weeks

Safety
●● Treatment-related AEs observed in patients with OC are shown in Table 7

–– The most frequent treatment-related AEs were fatigue (22%), nausea (14%), and rash (14%)
●● Treatment-related AEs led to dose interruptions in 9 patients (24%); the most common was rash (n=4 [11%]), 
no other events occurred in >1 patient

●● Treatment-related AEs led to dose reductions in 5 patients (14%); the most common was rash (n=2 [5%]), 
no other events occurred in >1 patient

●● Treatment-related AEs led to discontinuation in 1 patient (grade 2 arthralgia) 
●● There were no treatment-related deaths
●● AEs of special interest are summarized in Table 8

Table 7. Treatment-Related AEs (≥5%) in Phase 2 Patients With OC

AE, n (%) All Grade (N=37) Grade 3/4* (N=37)
Total 26 (70) 6 (16)
Fatigue 8 (22) 0
Nausea 5 (14) 0
Rash† 5 (14) 3 (8)
Diarrhea 4 (11) 0
Pyrexia 4 (11) 0
ALT increased 3 (8) 0
Arthralgia 3 (8) 1 (3)
Alkaline phosphatase increased 3 (8) 0
Vomiting 3 (8) 0
AST increased 2 (5) 0
Asthenia 2 (5) 0
Chills 2 (5) 0
Decreased appetite 2 (5) 0
Hypothyroidism 2 (5) 0
Pain 2 (5) 0
Pruritus‡ 2 (5) 0

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; MedDRA, Medical Dictionary for Regulatory Activities; OC, ovarian cancer.
*	Other grade 3/4 treatment-related AEs not included in the table: hypotension, lipase increased, pericardial effusion, and sinus bradycardia (n=1 each). 
†	Rash includes the following MedDRA preferred terms: rash, rash maculopapular, and rash pruritic.
‡	Pruritus includes the following MedDRA preferred terms: pruritus and pruritus generalized.

Table 8. AEs of Special Interest* in Phase 2 Patients With OC 

AE, n (%) All Grade (N=37) Grade 3/4 (N=37)
Total 5 (14) 3 (8)
Severe skin reaction† 3 (8) 3 (8)
Hypothyroidism 3 (8) 0
Myositis 1 (3) 0

AE, adverse event; OC, ovarian cancer.
*	AEs of special interest include AEs with an immune-related cause, regardless of attribution to study treatment by the investigator.
†	The severe skin reactions in patients with OC in this study include grade ≥3 rash and rash maculopapular.

Copies of this poster obtained through Quick Response (QR) Code are for personal use only and may not be 
reproduced without permission from ASCO® and the author of this poster (email: Alexander.spira@usoncology.com)

Conclusions
●● Epacadostat plus pembrolizumab was generally well tolerated in patients 
with TNBC and OC

–– The safety profile was consistent with the previously reported phase 
1 findings,11 as well as the phase 1/2 safety data in other tumor 
cohorts and pooled phase 2 safety data from this study (ASCO 2017 
abstract 3012)

–– Treatment-related AEs were primarily low-grade and manageable with 
standard supportive care

–– In general, the frequency of grade 3/4 treatment-related AEs, 
treatment discontinuation due to treatment-related AEs, and AEs 
of special interest observed with this combination were similar to 
pembrolizumab monotherapy; the frequency of grade 3/4 rash was 
higher with this combination1,4

●● The response outcomes of epacadostat plus pembrolizumab treatment 
in patients with  TNBC and OC were consistent with previously reported 
pembrolizumab monotherapy in PD-L1–positive patients1,4

–– Biomarker analysis is ongoing to better characterize baseline 
characteristics associated with response in this study population

●● A phase 3 study to evaluate the safety, tolerability, and efficacy 
of epacadostat plus pembrolizumab in patients with unresectable 
or metastatic melanoma is ongoing (ECHO-301/KEYNOTE-252; 
NCT02752074) and other studies are planned in non-small cell lung 
cancer, renal cell carcinoma, squamous cell carcinoma of the head 
and neck, and urothelial carcinoma
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