
Background
●● Immune checkpoint inhibitors represent a significant advance in the treatment of advanced 

cancer; however, a majority of patients do not respond to single-agent treatment
●● Because tumors use a number of mechanisms to evade immunosurveillance, 

combination treatment strategies may improve efficacy outcomes
●● For some combination treatment approaches, the increase in efficacy may come 

at the cost of an increase in toxicity
–– For example, the combination of cytotoxic T-lymphocyte associated protein 4 (CTLA-4) 
and programmed death 1 (PD-1) inhibitors is associated with improved response rates 
in patients with melanoma but a higher risk of immune-related adverse events (AEs)1 

●● Therefore, novel immunotherapy combination treatments are needed to provide 
beneficial efficacy outcomes with limited additive toxicity

●● Indoleamine 2,3 dioxygenase 1 (IDO1) is an interferon gamma-induced, intracellular 
enzyme that catalyzes the first, rate-limiting step of tryptophan degradation in the 
kynurenine pathway2

–– 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 cells2,3

●● Epacadostat (INCB024360) is a potent and selective IDO1 enzyme inhibitor4 that 
regulates tryptophan in the tumor microenvironment to support immunosurveillance

●● �In the first-in-human phase 1 study, 
epacadostat monotherapy was generally 
well tolerated in patients with advanced 
cancers5

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

Objective
●● To report the preliminary phase 2 safety and tolerability of the recommended phase 

2 dose of epacadostat 100 mg twice daily (BID) in combination with pembrolizumab 
200 mg once every 3 weeks (Q3W) in the overall patient population (all tumor cohorts) 
based on a February 27, 2017 data cutoff

Methods
Patients

●● Adult patients with histologically or cytologically confirmed advanced or recurrent cancer 
●● Presence of measurable disease per Response Evaluation Criteria in Solid Tumors 

version 1.1,6 normal organ system function, and an Eastern Cooperative Oncology 
Group performance status of 0 or 1 

●● <2.5 × upper limit of normal (ULN) for aspartate aminotransferase, alanine 
aminotransferase, and alkaline phosphatase; <2.0 × ULN for conjugated bilirubin 

●● Prior treatment with an IDO inhibitor or immune checkpoint inhibitor was not permitted

Study Design and Treatment
●● This is a phase 1/2, open-label dose escalation study

–– During phase 1 dose escalation, patients received oral epacadostat 25 mg BID, 
50 mg BID, 100 mg BID, or 300 mg BID in combination with intravenous (IV) 
pembrolizumab 2 mg/kg or 200 mg Q3W

–– The maximum tolerated dose of epacadostat was not exceeded during phase 1 
evaluation7

–– Epacadostat 100 mg BID combined with pembrolizumab 200 mg IV Q3W was 
selected for evaluation in phase 2, an open-label expansion in patients with select 
solid tumors as well as diffuse large B-cell lymphoma8 (Figure 1)
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Assessments
●● Safety and tolerability outcomes are reported for all phase 2 patients receiving ≥1 dose 

of study treatment  
●● AEs were assessed by 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
●● Efficacy outcomes, including objective response rate, disease control rate, and 

duration of response for select tumor types, are reported elsewhere (see Related 
Presentations section after the Conclusion section of this poster) 

Figure 1. ECHO-202/KEYNOTE-037 Study Design
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BID, twice daily; MSI, microsatellite instability; PD-L1, programmed death ligand 1; Q3W, every 3 weeks; TPS, tumor proportion score (percentage of tumor cells staining positive  
for PD-L1).
Note: Gastric cancer and hepatocellular carcinoma cohorts were not yet open for patient enrollment at data cutoff (February 27, 2017).
* Ongoing patient enrollment at data cutoff (February 27, 2017).
† Ongoing patient enrollment at time of ASCO presentation (June 5, 2017).  

Results
Patients

●● Baseline demographics and disease characteristics for safety-evaluable patients are 
shown in Table 1 

Table 1. Baseline Patient Demographics and Disease Characteristics of Phase 2 Patients With Advanced Cancer

Variable Total (N=294)
Median (range) age, y 63 (28–93)
Women 150 (51)
Race, n (%)

White 263 (90)
Black/African American 12 (4)
Asian 12 (4)
Other/missing 7 (2)

ECOG PS, n (%)
0 153 (52)
1 136 (46)

Tumor type,* n (%)
Non-small cell lung cancer 46 (16)
Melanoma 42 (14)
Ovarian cancer 37 (13)
Squamous cell carcinoma of the head and neck 36 (12)
Triple-negative breast cancer 36 (12)
Renal cell carcinoma 35 (12)
Urothelial carcinoma 35 (12)
Diffuse large B-cell lymphoma 21 (7)
MSI-high colorectal cancer 4 (1)

ECOG PS, Eastern Cooperative Oncology Group performance status; MSI, microsatellite instability.
* At the February 27, 2017 data cutoff, gastric cancer and hepatocellular carcinoma cohorts were not yet open for patient enrollment. Tumor type was not recorded in 2 patients at the time 
of data cutoff.

●● A total of 294 patients in phase 2 received ≥1 dose of study treatment and were 
included in the safety analysis (Figure 2)

●● Median (range) follow-up was 23.1+ (1.0+ to 131.0+) weeks
●● Median (range) epacadostat exposure was 13.6 (1.0+ to 70.7+) weeks

Figure 2. Phase 2 Patient Disposition at Data Cutoff
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Safety
●● All-grade and grade 3/4 treatment-related AEs occurred in 67% (n=197) and 18% 

(n=52) of phase 2 patients, respectively (Table 2 and Figure 3)
–– The incidence of grade 3/4 treatment-related AEs was low across all tumor types

●● Treatment-related AEs leading to dose interruptions occurred in 52 patients (18%); 
the most common were rash (3%), fatigue (3%), and lipase increased (3%)

●● Treatment-related AEs leading to dose reductions occurred in 16 patients (5%); 
the most common were rash (2%), fatigue (2%), and lipase increased (1%)

●● Treatment-related AEs leading to treatment discontinuations occurred in 11 patients 
(4%); the most common were arthralgia and rash (n=2 patients each); others occurred 
in 1 patient each

●● There was 1 treatment-related death due to respiratory failure (secondary to aspiration 
pneumonia; pneumonitis could not be ruled out)

●● All-grade and grade 3/4 AEs of special interest occurred in 11% (n=33) and 4% (n=12) 
of patients, respectively (Table 3 and Figure 4)

–– The incidence of grade 3/4 AEs of special interest was low across all tumor types
●● Of 294 phase 2 patients treated with epacadostat plus pembrolizumab, 1 case of 

possible serotonin syndrome was reported on Cycle 1 Day 1, which resolved within  
1 week

Table 2. Treatment-Related AEs Observed With Epacadostat 100 mg BID Plus Pembrolizumab 200 mg 
Q3W in the Overall Phase 2 Patient Population (≥5% of Patients) and Select Phase 2 Tumor Types 

Total
(N=294)

NSCLC
(n=46)

RCC
(n=35)

UC
(n=35)

SCCHN
(n=36)

TNBC
(n=36)

OC
(n=37)

AE, n (%)	
All 

Grade
Grade 
3/4*

All 
Grade

Grade 
3/4

All 
Grade

Grade 
3/4

All 
Grade

Grade 
3/4

All 
Grade

Grade 
3/4

All 
Grade

Grade 
3/4

All 
Grade

Grade 
3/4

Total 197 (67) 52 (18) 28 (61) 8 (17) 28 (80) 5 (14) 24 (69) 9 (26) 22 (61) 7 (19) 24 (67) 5 (14) 26 (70) 6 (16)
Fatigue 85 (29) 4 (1) 13 (28) 2 (4) 12 (34) 0 10 (29) 1 (3) 12 (33) 1 (3) 7 (19) 0 8 (22) 0
Rash† 51 (17) 9 (3) 5 (11) 1 (2) 8 (23) 0 8 (23) 0 5 (14) 0 5 (14) 0 5 (14) 3 (8)
Nausea 31 (11) 1 (<1) 6 (13) 0 4 (11) 0 1 (3) 0 4 (11) 0 4 (11) 1 (3) 5 (14) 0
Pruritus‡ 28 (10) 0 5 (11) 0 2 (6) 0 4 (11) 0 2 (6) 0 1 (3) 0 2 (5) 0
Diarrhea 23 (8) 4 (1) 4 (9) 1 (2) 4 (11) 0 1 (3) 1 (3) 2 (6) 2 (6) 3 (8) 0 4 (11) 0
Decreased appetite 20 (7) 1 (<1) 6 (13) 0 4 (11) 0 1 (3) 0 2 (6) 1 (3) 1 (3) 0 2 (5) 0
Arthralgia 17 (6) 1 (<1) 7 (15) 0 1 (3) 0 1 (3) 0 0 0 1 (3) 0 3 (8) 1 (3)
ALT increased 16 (5) 2 (1) 1 (2) 0 3 (9) 0 2 (6) 1 (3) 0 0 2 (6) 0 3 (8) 0
Lipase increased 
(asymptomatic) 16 (5) 12 (4) 2 (4) 2 (4) 2 (6) 2 (6) 3 (9) 1 (3) 2 (6) 2 (6) 0 0 1 (3) 1 (3)

Vomiting 16 (5) 0 2 (4) 0 1 (3) 0 1 (3) 0 2 (6) 0 1 (3) 0 3 (8) 0
AST increased 15 (5) 2 (1) 1 (2) 0 3 (9) 0 2 (6) 0 0 0 2 (6) 1 (3) 2 (5) 0
Pyrexia 15 (5) 1 (<1) 0 0 4 (11) 0 1 (3) 0 1 (3) 0 3 (8) 1 (3) 4 (11) 0
Amylase increased 14 (5) 4 (1) 3 (7) 0 1(3) 0 5 (14) 0 2 (6) 2 (6) 0 0 0 0

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BID, twice daily; MedDRA, Medical Dictionary for Regulatory Activities; NSCLC, non-small cell lung cancer; 
OC, ovarian cancer; Q3W, every 3 weeks; RCC, renal cell carcinoma; SCCHN, squamous cell carcinoma of the head and neck; TNBC, triple-negative breast cancer; UC, urothelial carcinoma.
*� �Other grade 3/4 treatment-related AEs not included in the table: hyperglycemia (n=3); dehydration, neutropenia (n=2 each); abdominal pain, abdominal pain upper, ascites, aseptic meningitis, 

atrial fibrillation, autoimmune hepatitis, blood bilirubin increased, colitis, chronic obstructive pulmonary disease exacerbation, cranial nerve disorder, dyspnea, electrocardiogram QT, facial 
pain, facial paresis, failure to thrive, gait disturbance, hyponatremia, hypotension, hypoxia, infusion-related reaction, liver function test abnormal, musculoskeletal pain, pericardial effusion, 
pneumothorax, pyrexia, respiratory failure, sinus bradycardia, tremor, weight decreased, and uncoded diarrhea/pleural effusion/failure to thrive (n=1 each).

† �Rash includes the following MedDRA preferred terms: rash, rash generalized, rash macular, rash maculopapular, and rash pruritic.
‡ �Pruritus includes the following MedDRA preferred terms: pruritus and pruritus generalized. 

Table 3. AEs of Special Interest* Observed With Epacadostat 100 mg BID Plus Pembrolizumab 200 mg 
Q3W in the Overall Phase 2 Patient Population and Select Phase 2 Tumor Types 

Total
(N=294)

NSCLC
(n=46)

RCC
(n=35)

UC
(n=35)

SCCHN
(n=36)

TNBC
(n=36)

OC
(n=37)

AE, n (%)
All 

Grade
Grade 

3/4
All 

Grade
Grade 

3/4
All 

Grade
Grade 

3/4
All 

Grade
Grade 

3/4
All 

Grade
Grade 

3/4
All 

Grade
Grade 

3/4
All 

Grade
Grade 

3/4

Total 33 (11) 12 (4) 7 (15) 2 (4) 3 (9) 1 (3) 5 (14) 3 (9) 4 (11) 0 2 (6) 1 (3) 5 (14) 3 (8)

Hypothyroidism 15 (5) 0 2 (4) 0 2 (6) 0 1 (3) 0 3 (8) 0 1 (3) 0 3 (8) 0

Severe skin reaction† 10 (3) 10 (3) 1 (2) 1 (2) 0 0 3 (9) 3 (9) 0 0 1 (3) 1 (3) 3 (8) 3 (8)

Colitis 3 (1) 1 (<1) 2 (4) 1 (2) 0 0 0 0 0 0 0 0 0 0

Hyperthyroidism 2 (1) 0 2 (4) 0 0 0 0 0 0 0 0 0 0 0

Pneumonitis 2 (1) 0 1 (2) 0 0 0 1 (3) 0 0 0 0 0 0 0

Uveitis 2 (1) 0 0 0 0 0 0 0 0 0 0 0 0 0

Adrenal insufficiency 1 (<1) 0 0 0 0 0 0 0 1 (3) 0 0 0 0 0

Autoimmune 
hepatitis 1 (<1) 1 (<1) 0 0 1 (3) 1 (3) 0 0 0 0 0 0 0 0

Myositis 1 (<1) 0 0 0 0 0 0 0 0 0 0 0 1 (3) 0

Type 1 diabetes 
mellitus 1 (<1) 0 0 0 0 0 1 (3) 0 0 0 0 0 0 0

AE, adverse event; BID, twice daily; NSCLC, non-small cell lung cancer; OC, ovarian cancer; Q3W, every 3 weeks; RCC, renal cell carcinoma; SCCHN, squamous cell carcinoma of the 
head and neck; TNBC, triple-negative breast cancer; UC, urothelial carcinoma.
* �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 this pooled phase 2 study population include grade ≥3 skin lesions, rash, rash generalized, rash macular, and rash maculopapular. 

Figure 3. Treatment-Related AEs Observed With Epacadostat 100 mg BID Plus Pembrolizumab 200 mg 
Q3W in the Overall Phase 2 Patient Population (≥5% of Patients)
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AE, adverse event, ALT, alanine amimotransferase; AST, aspartate aminotransferase, BID, twice daily; MedDRA, Medical Dictionary for Regulatory Activities; Q3W, every 3 weeks.
* Rash includes the following MedDRA preferred terms: rash, rash generalized, rash macular, rash maculopapular, and rash pruritic.
† Pruritus includes the following MedDRA preferred terms: pruritus and pruritus generalized.

Figure 4. AEs of Special Interest Observed With Epacadostat 100 mg BID Plus Pembrolizumab 200 mg 
Q3W in the Overall Phase 2 Patient Population
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AE, adverse event; BID, twice daily; Q3W, every 3 weeks.
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 this pooled phase 2 study population include grade ≥3 skin lesions, rash, rash generalized, rash macular, and rash maculopapular.

Conclusions
●● These phase 2 data show that the combination of epacadostat plus pembrolizumab 

has an acceptable safety and tolerability profile in patients with advanced 
cancers 

–– Treatment-related AEs were predominantly grade 1/2, and the low incidence 
of grade 3/4 events was similar among tumor types  

–– AEs of special interest were infrequent; only hypothyroidism (5%) 
and severe skin reaction (3%) occurred in >3 patients

●● The safety profile of epacadostat plus pembrolizumab was consistent with the 
previously reported ECHO-202 phase 1 data8

●● 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 combination9-16

●● The phase 3 ECHO-301/KEYNOTE-252 (NCT02752074) study is ongoing to 
evaluate epacadostat plus pembrolizumab in patients with unresectable or 
metastatic melanoma

●● Additional phase 3 studies of epacadostat plus pembrolizumab are planned 
in non-small cell lung cancer (programmed death ligand 1 [PD-L1] high-expressing, 
PD-L1 unselected populations), urothelial carcinoma, renal cell carcinoma, 
and squamous cell carcinoma of the head and neck
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