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Background
The phase 1 study of nivolumab, a fully human IgG4
programmed death-1 (PD-1) immune checkpoint inhibi-
tor monoclonal antibody, showed promising antitumor
activity in patients with advanced melanoma.

Materials and methods
This phase 3 study compared nivolumab vs dacarbazine in
treatment-naïve patients with BRAF wild-type metastatic
melanoma. Patients were randomized 1:1 to receive nivo-
lumab 3 mg/kg every 2 weeks (Q2W) + placebo Q3W
(n = 210) or dacarbazine 1000 mg/m2 Q3W + placebo
Q2W (n = 208) until disease progression or unacceptable
toxicity. Randomization was stratified by M-stage and pro-
grammed death ligand-1 (PD-L1) status. The primary end-
point was overall survival (OS). Patients were followed for
up to 16.7 months at the time of data cutoff, which
occurred 5.2 months after the first visit of the last patient
randomized.

Results
The hazard ratio (HR) for death was 0.42 (99.79% CI
0.25–0.73; P < 0.0001) in favor of nivolumab, with 1-
year OS rate 73% (95% CI, 66%–79%) for nivolumab vs
42% (95% CI, 33%–51%) for dacarbazine. Median OS
was not reached for nivolumab and was 10.8 months
for dacarbazine. Median progression-free survival (PFS)
was 5.1 months for nivolumab and 2.2 months for
dacarbazine (HR for death or progression 0.43, 95% CI
0.34–0.56; P < 0.0001). Objective response rate was

40% (84/210) vs 14% (29/208) for nivolumab and
dacarbazine, respectively (P < 0.0001). Median duration
of response was not reached for nivolumab and
6 months for dacarbazine. At the time of data cutoff,
responses were ongoing in 86% (72/84) of nivolumab
and 52% (15/29) of dacarbazine responders. PD-L1
positivity (using a 5% tumor cell surface staining cut-
off) appeared to be associated with improved OS in the
nivolumab arm (85% of PD-L1+ and 71% of PD-L1-/
indeterminate patients alive at the time of last follow-
up). Both PD-L1+ and PD-L1-/indeterminate patients
receiving nivolumab had improved OS vs dacarbazine
(un-stratified HR 0.30, 95% CI, 0.15–0.60 in PD-L1+
patients; 0.48, 95% CI, 0.32–0.71 in PD-L1-/indetermi-
nate patient, both in favor of the nivolumab arm). The
most common nivolumab-related adverse events (AEs)
were fatigue, pruritus, and nausea. Drug-related grade
3–4 AEs were reported in 12% vs 18% of patients
receiving nivolumab vs dacarbazine, respectively. AEs
led to discontinuation in 7% and 12% of dacarbazine-
vs nivolumab-treatment patients, respectively.

Conclusions
Compared to dacarbazine, nivolumab significantly
improved OS and PFS in previously untreated patients
with BRAF wild-type metastatic melanoma with an
acceptable safety profile.

Clinical Trial Registration Number
NCT01721772.

3Istituto Nazionale Tumori Fondazione Pascale, Naples, Italy
Full list of author information is available at the end of the article

Long et al. Journal of Translational Medicine 2015, 13(Suppl 1):O6
http://www.translational-medicine.com/content/13/S1/O6

© 2015 Long et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://
creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

CORE Metadata, citation and similar papers at core.ac.uk

Provided by Helsingin yliopiston digitaalinen arkisto

https://core.ac.uk/display/33732934?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/


Authors’ details
1Melanoma Institute Australia, University of Sydney, and Mater Hospital,
Sydney, Australia. 2Princess Alexandra Hospital, Wooloongabba & Gallipoli
Medical Research Foundation, Greenslopes Private Hospital Queensland,
Australia. 3Istituto Nazionale Tumori Fondazione Pascale, Naples, Italy.
4Cabrini Health, Melbourne, Australia. 5Hôpital Saint André CHU, Bordeaux,
France. 6University Hospital of Siena, Siena, Italy. 7Hôpital Claude Huriez, Lille,
France. 8University Hospital Heidelberg & National Center for Tumor
Diseases, Heidelberg, Germany. 9Maria Sklodowska-Curie Memorial Cancer
Center & Institute of Oncology, Warsaw, Poland. 10Chris O’Brien Lifehouse,
The Melanoma Institute Australia & Royal Prince Alfred Hospital,
Camperdown, Australia. 11Wojewodzki Szpital Specjalistyczny im. M.
Kopernika, Lodz, Poland. 12British Columbia Cancer Agency, Vancouver,
Canada, Canada. 13Department of Oncology, Helsinki University Central
Hospital, Helsinki, Finland. 14APHP Dermatology and CIC Hôpital Saint Louis
Paris 7 University, INSERM 976, Paris, France. 15Grenoble University Hospital
Grenoble France - INSERM U823, Joseph Fourier University, Grenoble, France.
16Royal Victoria Hospital, Alberta, Canada. 17Oncology Institute of Veneto
IRCCS, Padua, Italy. 18Department of Dermatology, University Hospital
Cologne and CIO Köln Bonn, Germany. 19Department of Oncology, Aarhus
University Hospital, Aarhus, Denmark. 20Department of Dermatology,
University of Essen, Essen, Germany. 21University of Athens Medical School,
Laiko General Hospital, Athens, Greece. 22Bristol-Myers Squibb, Lawrenceville,
NJ, USA. 23Bristol-Myers Squibb, Wallingford, CT, USA. 24Gustave, Roussy and
INSERM U981, Villejuif-Paris-Sud, France.

Published: 15 January 2015

doi:10.1186/1479-5876-13-S1-O6
Cite this article as: Long et al.: Nivolumab improved survival vs
dacarbazine in patients with untreated advanced melanoma. Journal of
Translational Medicine 2015 13(Suppl 1):O6.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Long et al. Journal of Translational Medicine 2015, 13(Suppl 1):O6
http://www.translational-medicine.com/content/13/S1/O6

Page 2 of 2


	Background
	Materials and methods
	Results
	Conclusions
	Clinical Trial Registration Number
	Authors’ details


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


