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IMPORTANCE Merkel cell carcinoma (MCC) is an aggressive skin cancer that is associated with
poor survival outcomes in patients with distant metastatic disease. Results of part A of the
JAVELIN Merkel 200 trial (avelumab in patients with Merkel cell carcinoma) showed that
avelumab, an anti–programmed cell death ligand 1 (PD-L1) antibody, demonstrated efficacy in
second-line or later treatment of patients with metastatic MCC (mMCC).

OBJECTIVE To evaluate the efficacy and safety of avelumab as first-line treatment for patients
with distant mMCC.

DESIGN, SETTING, AND PARTICIPANTS JAVELIN Merkel 200 part B is an international,
multicenter, single-arm, open-label clinical trial of first-line avelumab monotherapy. Eligible
patients were adults with mMCC who had not received prior systemic treatment for
metastatic disease. Patients were not selected for PD-L1 expression or Merkel cell
polyomavirus status. Data were collected from April 15, 2016, to March 24, 2017, and
enrollment is ongoing.

INTERVENTIONS Patients received avelumab, 10 mg/kg, by 1-hour intravenous infusion every
2 weeks until confirmed disease progression, unacceptable toxic effects, or withdrawal
occurred.

MAIN OUTCOMES AND MEASURES Tumor status was assessed every 6 weeks and evaluated by
independent review committee per Response Evaluation Criteria in Solid Tumors version 1.1.
The primary end point was durable response, defined as an objective response with a
duration of at least 6 months. Secondary end points include best overall response, duration of
response, progression-free survival, safety, and tolerability.

RESULTS As of March 24, 2017, 39 patients were enrolled (30 men and 9 women; median
age, 75 years [range, 47-88 years]), with a median follow-up of 5.1 months (range, 0.3-11.3
months). In a preplanned analysis, efficacy was assessed in 29 patients with at least 3 months
of follow-up; the confirmed objective response rate was 62.1% (95% CI, 42.3%-79.3%), with
14 of 18 responses (77.8%) ongoing at the time of analysis. In responding patients, the
estimated proportion with duration of response of at least 3 months was 93% (95% CI,
61%-99%); duration of response of at least 6 months, 83% (95% CI, 46%-96%). First-line
avelumab treatment was generally well tolerated, and no treatment-related deaths or grade 4
adverse events occurred.

CONCLUSIONS AND RELEVANCE High rates of response to first-line avelumab therapy in
patients with distant mMCC build on previously reported antitumor activity after second-line
or later treatment, and maturing progression-free survival data suggest that responses are
durable. These data further support avelumab’s approval in the United States and European
Union and use as a standard-of-care treatment for mMCC.
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M etastatic Merkel cell carcinoma (mMCC) is a rare, ag-
gressive skin cancer with poor survival.1 Merkel cell
carcinoma (MCC) is associated with Merkel cell poly-

omavirus infection, UV light exposure, and advanced age; ad-
ditional risk factors include fair skin and male sex.1,2 Despite
MCC being a chemosensitive disease, durable responses are
rare.3 In retrospective studies of first-line chemotherapy in pa-
tients with mMCC, median progression-free survival (PFS) was
3.1 to 4.6 months,4,5 highlighting the need for improved treat-
ment options. Programmed cell death ligand 1 (PD-L1) is ex-
pressed on MCC tumor cells and in the MCC tumor microen-
vironment, indicating a potential role for immune checkpoint
inhibitors such as anti–PD-L1 and anti–programmed cell death
1 (PD-1) antibodies.6-8 Trials involving anti–PD-1/PD-L1 anti-
bodies have shown clinical activity and durable responses in
patients with advanced MCC.9-11 Based on findings from the
phase 2 trial of avelumab, an IgG1 anti–PD-L1 monoclonal an-
tibody, in patients with MCC (JAVELIN Merkel 200), ave-
lumab became the first treatment for patients with mMCC to
receive approval in the United States, the European Union, and
Japan.11-15 Herein, we report data from an interim analysis of
avelumab as first-line treatment in patients with mMCC.

Methods
In part B of the ongoing JAVELIN Merkel 200 trial (start date,
April 15, 2016), eligible patients had stage IV mMCC and had
not received prior systemic therapy for metastatic disease. Pa-
tients with autoimmune conditions were excluded. The pri-
mary end point was durable response, defined as an objec-
tive response with a duration of at least 6 months according
to Response Evaluation Criteria in Solid Tumors version 1.1, per
independent review. Secondary end points included best over-
all response, duration of response, PFS, and safety. PD-L1
expression and viral status will be investigated in a future analy-
sis. Time-to-event end points were analyzed by Kaplan-
Meier methods; medians were calculated with correspond-
ing CIs using the Brookmeyer-Crowley method. Additional
eligibility criteria, procedures for statistical analysis, and study
design information for JAVELIN Merkel 200 have been pre-
viously reported.11 Patients provided written informed con-
sent to enroll in the protocol with institutional review board
approval from the participating centers (eTable 1 in the
Supplement) and in accordance with international good
clinical practice standards.

Results
From April 15, 1016, to March 24, 2017, 39 of 112 patients ini-
tiated avelumab treatment (Figure 1), with a median fol-
low-up of 5.1 months (range, 0.3-11.3 months). Thirty pa-
tients were men, and 9 were women, and median age was 75
years (range, 47-88 years); additional demographics are de-
scribed in eTable 2 in the Supplement. Median duration of treat-
ment was 12 weeks (range, 2.0-49.9 weeks). Treatment was on-
going in 24 patients (61.5%), and 15 (38.5%) discontinued

treatment owing to disease progression (7 [17.9%]), adverse
events (6 [15.4%]), or death (2 [5.1%]). In this prespecified in-
terim analysis, safety was assessed in 39 patients who re-
ceived at least 1 dose of avelumab, and efficacy was evalu-
ated in 29 patients with at least 3 months of follow-up. Efficacy
was also assessed in a subset of 14 patients with at least 6
months of follow-up.

Of the 29 patients with at least 3 months of follow-up, 4
(13.8%) had a complete response and 14 (48.3%) had a partial re-
sponse, resulting in a confirmed objective response rate of 62.1%
(95% CI, 42.3%-79.3%) (Table); 3 additional patients (10.3%) had
stable disease. Median time to response was 6.1 weeks (range,
5-17 weeks), with 16 of 18 responses (88.9%) observed at the first
scheduled postbaseline assessment approximately 6 weeks from
the start of treatment (Figure 2A). Among the 14 patients with
at least 6 months of follow-up, the confirmed objective response
rate was 71.4% (95% CI, 41.9%-91.6%). Four patients (28.6%) had
a complete response, and 6 (42.9%) had a partial response; an
additional patient (7.1%) had stable disease.

Responses were ongoing at the time of analysis in 14 of 18
responders (77.8%), and the median duration of response was
not estimable (range, 1.2-8.3 months). Based on Kaplan-
Meier estimates, the proportion of responses with a duration

Figure 1. Flowchart of Study Population

52 Patients assessed for eligibility

24 Treatment ongoing

13 Excluded before treatment
11 Did not meet eligibility criteria
1 Had an adverse event
1 Other reasons

15 Discontinued study treatment
6 Had adverse events
2 Died
7 Had disease progression

39 Enrolled and treated with ≥1 dose of 
avelumab and analyzed for safety
outcomes (29 with ≥3 mo follow-up
analyzed for efficacy outcomes)

Key Points
Question What is the efficacy of first-line avelumab treatment in
patients with distant metastatic Merkel cell carcinoma?

Findings In a preplanned interim analysis of a phase 2 study in 39
patients with metastatic Merkel cell carcinoma, avelumab
treatment resulted in a confirmed objective response rate of
62.1% (95% CI, 42.3%-79.3%); 16 of 18 responses (88.9%)
occurred by the first planned postbaseline assessment. Grade 3
treatment-related adverse events occurred in 8 of 39 patients
(20.5%), with no treatment-related deaths.

Meaning First-line avelumab monotherapy in patients with
metastatic Merkel cell carcinoma was associated with early
responses, high response rates, and a manageable safety profile.
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of at least 3 months was 93% (95% CI, 61%-99%); those with a
response duration of at least 6 months, 83% (95% CI, 49%-
96%). In this still-maturing cohort, the 3-month PFS rate was
67% (95% CI, 48%-80%), and median PFS was 9.1 months
(range, 1.9 to not estimable) (Table). Twenty-one of 30 pa-
tients (70%) with a follow-up tumor assessment available were
reported to have at least 30% reduction in target lesions from
baseline (Figure 2B-C).

Among 39 patients evaluable for safety, 28 (71.8%) had a
treatment-related adverse event (TRAE), and 8 patients (20.5%)
had a grade 3 TRAE (eTable 3 in the Supplement). No grade 4
TRAEs or treatment-related deaths occurred. Treatment-
related infusion-related reactions occurred in 9 patients (23.1%)
and were grade 3 in 1 patient (2.6%). Grade 1 immune-related
adverse events occurred in 6 patients (15.4%) (eTable 4 in the
Supplement). Avelumab therapy was permanently discontin-
ued because of a TRAE in 1 patient each with cholangitis, el-
evated aspartate aminotransferase and alanine aminotrans-
ferase levels, paraneoplastic syndrome and gait disturbance,
and paraneoplastic encephalomyelitis and polyneuropathy and
in 2 patients with infusion-related reaction (6 patients [15.4%]).
Of these 6 patients, 1 had a complete response ongoing at the
time of analysis, 1 had a partial response assessed before the
start of subsequent anticancer therapy, and 1 had stable dis-
ease before the start of subsequent anticancer therapy.

Discussion
In this prespecified interim analysis of patients with mMCC, first-
line avelumab treatment was associated with early and durable
responses and a manageable safety profile. The confirmed ob-

jective response rate is consistent with results of previous stud-
ies of immune checkpoint inhibitors for first-line treatment of

Table. Outcomes by RECIST Version 1.1, per Independent Review
Committee Assessment

Outcome

Patient Follow-up Group

≥3 mo ≥6 mo

Responsea

Confirmed ORR, % (95% CI) 62.1 (42.3-79.3) 71.4 (41.9-91.6)

Confirmed BOR, No. (%)

Complete response 4 (13.8) 4 (28.6)

Partial response 14 (48.3) 6 (42.9)

Stable disease 3 (10.3) 1 (7.1)

Progressive disease 7 (24.1) 2 (14.3)

Nonevaluableb 1 (3.4) 1 (7.1)

Response durabilityc

Median DOR (95% CI), mo NE (4.0 to NE) NE (4.0 to NE)

Proportion of responses with
duration ≥3 mo, % (95% CI)

93 (61-99) 100 (NE)

Proportion of responses with
duration ≥6 mo, % (95% CI)

83 (46-96) 89 (43-98)

Abbreviations: BOR, best overall response; DOR, duration of response; NE, not
estimable; ORR, objective response rate; RECIST, Response Evaluation Criteria
in Solid Tumors.
a Includes 29 patients with at least 3 and 14 with at least 6 months of follow-up.
b Patient died before tumor assessment due to an adverse event unrelated to

treatment with avelumab.
c Includes 18 patients with at least 3 and 10 with at least 6 months of follow-up.

Figure 2. Clinical Activity of Avelumab
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A, Time to and duration of response and duration of treatment were measured
in 18 patients with a confirmed response within the analysis set of patients with
at least 3 months of follow-up. B and C, Change in target lesion diameters and
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patients were measured in 30 patients with a follow-up tumor assessment
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Tumors values for progressive disease (�20% increase in the sum of diameters
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MCC.9,10 To our knowledge, this study is the first to investigate
immune checkpoint inhibitors exclusively in patients with stage
IV MCC. Two anti–PD-1 antibodies have been investigated for the
first-line treatment of patients with advanced MCC, including
nivolumab in patients with stages II to IV MCC and pembroli-
zumab in patients with stages IIIB to IV MCC.9,10

Before the approval of avelumab, chemotherapy was
commonly used to treat mMCC; it is now recommended for pa-
tients who are not candidates for immunotherapy.2 In a sys-
tematic literature review, first-line chemotherapy produced high
initial response rates (range, 53%-61%); however, response du-
rability was short (range, 2.8-8.0 months), and treatment was
associated with considerable toxic effects.3 We report promis-
ing evidence of response durability among patients with an ob-
jective response and at least 3 months of follow-up, given that
83% of patients are estimated to have responses lasting at least
6 months. Our median PFS of 9.1 months for patients receiving
first-line treatment exceeds that previously reported with
chemotherapy.4,5 Our safety analysis showed that avelumab was
generally tolerable. These findings suggest overall improve-
ment of outcomes with immune checkpoint inhibitors vs che-
motherapy in patients with mMCC.

Our results corroborate prior evidence from part A of the
JAVELIN Merkel 200 study,11 which showed that previously
treated patients with fewer prior lines of treatment experi-
enced more favorable outcomes. JAVELIN Merkel 200 is the

largest prospective clinical trial performed in stage IV distant
mMCC to date and is actively enrolling participants in part B
of the study. Findings from this trial led to approval of ave-
lumab for the treatment of mMCC in the United States, the
European Union, and Japan.12-14

Strengths and Limitations
Analysis of PFS in the present study is based on limited fol-
low-up in some patients and may evolve as the minimum fol-
low-up extends; longer-term follow-up will also permit mean-
ingful analysis of overall survival. Because data with extended
follow-up have not been published for nivolumab and pem-
brolizumab, comparisons of long-term survival outcomes,
TRAEs, and economic impact with other immune checkpoint
inhibitors for first-line treatment were not possible.9,10 Fu-
ture analysis of first-line avelumab treatment will investigate
whether biomarkers, such as PD-L1 expression or viral status,
correlate with response to treatment.

Conclusions
First-line avelumab monotherapy had antitumor activity and
a manageable safety profile in patients with mMCC. Maturing
PFS data suggest durable responses, supporting avelumab as
a standard of care in patients with mMCC.

ARTICLE INFORMATION

Accepted for Publication: December 26, 2017.

Published Online: March 22, 2018.
doi:10.1001/jamaoncol.2018.0077

Open Access: This article is published under the
JN-OA license and is free to read on the day of
publication.

Author Affiliations: Department of Medicine, Weill
Cornell Medical College, New York, New York
(D’Angelo); Department of Medicine, Memorial
Sloan Kettering Cancer Center, New York, New York
(D’Angelo); H. Lee Moffitt Cancer Center, Tampa,
Florida (Russell); currently affiliated with
Immunocore, Ltd, Conshohocken, Pennsylvania
(Russell); Assistance Publique–Hôpitaux de Paris
Dermatology and Centre d’Investigation Clinique,
University Paris Diderot Institut National de la Santé
et de la Recherche Medicale U976, Saint Louis
Hospital, Paris, France (Lebbé); Department of
Medicine, UCLA (University of California, Los
Angeles) Medical Center (Chmielowski); Skin
Cancer Center, Department of Dermatology,
Ruhr-University Bochum, Bochum, Germany
(Gambichler); Department of Dermatology,
Venerology, and Cutaneous Oncology, Aix-Marseille
University, Assistance Publique–Hôpitaux de
Marseille, Timone Hospital, Marseille, France
(Grob); Department of Dermatology, Venereology,
and Allergology, Charité Universitätsmedizin Berlin,
Edmund-Lesser-Haus, Berlin, Germany (Kiecker);
Dana-Farber Cancer Institute, Boston,
Massachusetts (Rabinowits); Department of
Dermatology, Allergology, and Venereology,
University of Lübeck, Lübeck, Germany
(Terheyden); Merck KGaA, Darmstadt, Germany
(Zwiener); EMD Serono, Billerica, Massachusetts
(Bajars, Hennessy); Rutgers Cancer Institute of New

Jersey, New Brunswick (Kaufman); currently
affiliated with Replimune Inc, Woburn,
Massachusetts (Kaufman).

Author Contributions: Dr D’Angelo had full access
to all the data in the study and takes responsibility
for the integrity of the data and the accuracy of the
data analysis.
Study concept and design: D’Angelo, Bajars,
Kaufman.
Acquisition, analysis, or interpretation of data: All
authors.
Drafting of the manuscript: D’Angelo, Kaufman.
Critical revision of the manuscript for important
intellectual content: All authors.
Statistical analysis: Terheyden, Zwiener.
Administrative, technical, or material support:
Chmielowski, Terheyden, Kaufman.
Study supervision: D’Angelo, Lebbé, Chmielowski,
Gambichler, Bajars, Hennessy, Kaufman.

Conflict of Interest Disclosures: Dr D’Angelo
reports consulting and advisory roles for EMD
Serono, Pfizer, Nektar Therapeutics, and Immune
Design. Dr Russell reports consulting and advisory
roles for EMD Serono and employment by
Immunocore Ltd. Dr Lebbé reports consulting and
advisory roles and speaker honoraria for Roche,
BMS, Novartis, MSD, and Amgen; research grants
from Roche and BMS; and travel accommodations
and meeting expenses from Roche, BMS, Novartis,
and Amgen. Dr Chmielowski reports consulting and
advisory roles for EMD Merck Serono. Dr
Gambichler reports consulting and advisory roles
for Merck, speaker honoraria for NeraCare, and
congress travel support from MSD and Novartis. Dr
Grob reports consulting and advisory roles for
Roche, MSD, Novartis, Amgen, BMS, Merck & Co,
Pfizer, and Pierre Fabre and speaker honoraria for
Novartis, Amgen, and BMS. Dr Kiecker reports

consulting and advisory roles for Merck Serono,
MSD, BMS, Roche, Novartis, Incyte, and Pfizer; a
research grant from Novartis; and speaker
honoraria from Merck Serono, MSD, BMS, Roche,
Novartis, and Pfizer. Dr Rabinowits reports
consulting and advisory roles for EMD Serono and
Pfizer and research support (to the institution) from
EMD Serono, Exelixis, and Millennium. Dr
Terheyden reports consulting and advisory roles for
BMS, Merck & Co, Novartis, and Roche and speaker
honoraria from BMS, Novartis, and Roche. Dr
Zwiener reports employment by Merck KGaA. Dr
Bajars and Ms Hennessy report employment by
EMD Serono (a business of Merck KGaA). Dr
Kaufman reports consulting and advisory roles for
Amgen, Celldex, EMD Serono, Merck, Prometheus,
and Turnstone Biologics; research grants from
Amgen and Merck; and speaker honoraria from
Merck. No other disclosures were reported.

Funding/Support: This study was supported by
Merck KGaA and is part of an alliance between
Merck KGaA and Pfizer Inc.

Role of the Funder/Sponsor: In collaboration with
academic authors, representatives of the sponsor
participated in design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, and
approval of the manuscript; and decision to submit
the manuscript for publication.

Additional Contributions: Medical writing support
was provided by ClinicalThinking, Inc. The authors
thank the patients and their families and the
investigators, coinvestigators, and study teams at
each of the participating centers and at Merck KGaA
and EMD Serono.

Research Brief Report First-line Avelumab Treatment for Stage IV Metastatic Merkel Cell Carcinoma

4/5 JAMA Oncology September 2018 Volume 4, Number 9 (Reprinted) jamaoncology.com

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2018.0077&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2018.0077
https://jamanetwork.com/journals/jamaoncology/pages/instructions-for-authors#SecOpenAccess/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2018.0077
http://www.jamaoncology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2018.0077


REFERENCES

1. Schadendorf D, Lebbé C, Zur Hausen A, et al.
Merkel cell carcinoma: epidemiology, prognosis,
therapy and unmet medical needs. Eur J Cancer.
2017;71:53-69.

2. National Comprehensive Cancer Network. NCCN
Clinical Practice Guidelines in Oncology: Merkel Cell
Carcinoma, version 1. https://www.nccn.org/store
/login/login.aspx?ReturnURL=https://www.nccn
.org/professionals/physician_gls/pdf/mcc.pdf.
Updated 2017. Accessed October 19, 2017.

3. Nghiem P, Kaufman HL, Bharmal M, Mahnke L,
Phatak H, Becker JC. Systematic literature review of
efficacy, safety and tolerability outcomes of
chemotherapy regimens in patients with metastatic
Merkel cell carcinoma. Future Oncol. 2017;13(14):
1263-1279.

4. Cowey CL, Mahnke L, Espirito J, Helwig C, Oksen
D, Bharmal M. Real-world treatment outcomes in
patients with metastatic Merkel cell carcinoma
treated with chemotherapy in the USA. Future Oncol.
2017;13(19):1699-1710.

5. Iyer JG, Blom A, Doumani R, et al. Response
rates and durability of chemotherapy among 62
patients with metastatic Merkel cell carcinoma.
Cancer Med. 2016;5(9):2294-2301.

6. Lipson EJ, Vincent JG, Loyo M, et al. PD-L1
expression in the Merkel cell carcinoma
microenvironment: association with inflammation,
Merkel cell polyomavirus and overall survival.
Cancer Immunol Res. 2013;1(1):54-63.

7. Schadendorf D, Nghiem P, Bhatia S, et al.
Immune evasion mechanisms and immune
checkpoint inhibition in advanced Merkel cell
carcinoma. Oncoimmunology.2017;6(10):e1338237.

8. Terheyden P, Becker JC. New developments in
the biology and the treatment of metastatic Merkel
cell carcinoma. Curr Opin Oncol. 2017;29(3):221-226.

9. Nghiem PT, Bhatia S, Lipson EJ, et al. PD-1
blockade with pembrolizumab in advanced
Merkel-cell carcinoma. N Engl J Med. 2016;374(26):
2542-2552.

10. Topalian SL, Bhatia S, Hollebecque A, et al.
Non-comparative, open-label, multiple cohort,
phase 1/2 study to evaluate nivolumab (NIVO) in
patients with virus-associated tumors (CheckMate
358): efficacy and safety in Merkel cell carcinoma
(MCC). Cancer Res. 2017;77(13 suppl):Abstract CT074.

11. Kaufman HL, Russell J, Hamid O, et al. Avelumab
in patients with chemotherapy-refractory

metastatic Merkel cell carcinoma: a multicentre,
single-group, open-label, phase 2 trial. Lancet Oncol.
2016;17(10):1374-1385.

12. Bavencio (avelumab) injection [package insert].
Darmstadt, Germany: Merck KGaA; 2017.

13. European Commission approves Bavencio
(avelumab) for metastatic Merkel cell carcinoma.
Darmstadt, Germany: Merck KGaA and Pfizer Inc;
September 21, 2017. https://www.pfizer.com/news
/press-release/press-release-detail/european
_commission_approves_bavencio_avelumab_for
_metastatic_merkel_cell_carcinoma. Accessed
October 8, 2017.

14. Bavencio (avelumab) approved for Merkel cell
carcinoma in Japan. Darmstadt, Germany: Merck
KGaA and Pfizer Inc; September 21, 2017. https:
//www.pfizer.com/news/press-release
/press-release-detail/bavencio_avelumab_approved
_for_merkel_cell_carcinoma_in_japan. Accessed
October 8, 2017.

15. Kaufman HL, Russell JS, Hamid O, et al. Updated
efficacy of avelumab in patients with previously
treated metastatic Merkel cell carcinoma after �1
year of follow-up: JAVELIN Merkel 200, a phase 2
clinical trial. J Immunother Cancer. 2018;6:7.

First-line Avelumab Treatment for Stage IV Metastatic Merkel Cell Carcinoma Brief Report Research

jamaoncology.com (Reprinted) JAMA Oncology September 2018 Volume 4, Number 9 5/5

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

https://www.ncbi.nlm.nih.gov/pubmed/27984768
https://www.ncbi.nlm.nih.gov/pubmed/27984768
https://www.nccn.org/store/login/login.aspx?ReturnURL=https://www.nccn.org/professionals/physician_gls/pdf/mcc.pdf
https://www.nccn.org/store/login/login.aspx?ReturnURL=https://www.nccn.org/professionals/physician_gls/pdf/mcc.pdf
https://www.nccn.org/store/login/login.aspx?ReturnURL=https://www.nccn.org/professionals/physician_gls/pdf/mcc.pdf
https://www.ncbi.nlm.nih.gov/pubmed/28350180
https://www.ncbi.nlm.nih.gov/pubmed/28350180
https://www.ncbi.nlm.nih.gov/pubmed/28605939
https://www.ncbi.nlm.nih.gov/pubmed/28605939
https://www.ncbi.nlm.nih.gov/pubmed/27431483
https://www.ncbi.nlm.nih.gov/pubmed/24416729
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29123950&dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/28282342
https://www.ncbi.nlm.nih.gov/pubmed/27093365
https://www.ncbi.nlm.nih.gov/pubmed/27093365
https://www.ncbi.nlm.nih.gov/pubmed/27592805
https://www.ncbi.nlm.nih.gov/pubmed/27592805
https://www.pfizer.com/news/press-release/press-release-detail/european_commission_approves_bavencio_avelumab_for_metastatic_merkel_cell_carcinoma
https://www.pfizer.com/news/press-release/press-release-detail/european_commission_approves_bavencio_avelumab_for_metastatic_merkel_cell_carcinoma
https://www.pfizer.com/news/press-release/press-release-detail/european_commission_approves_bavencio_avelumab_for_metastatic_merkel_cell_carcinoma
https://www.pfizer.com/news/press-release/press-release-detail/european_commission_approves_bavencio_avelumab_for_metastatic_merkel_cell_carcinoma
https://www.pfizer.com/news/press-release/press-release-detail/bavencio_avelumab_approved_for_merkel_cell_carcinoma_in_japan
https://www.pfizer.com/news/press-release/press-release-detail/bavencio_avelumab_approved_for_merkel_cell_carcinoma_in_japan
https://www.pfizer.com/news/press-release/press-release-detail/bavencio_avelumab_approved_for_merkel_cell_carcinoma_in_japan
https://www.pfizer.com/news/press-release/press-release-detail/bavencio_avelumab_approved_for_merkel_cell_carcinoma_in_japan
http://www.jamaoncology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2018.0077

