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            Abstract
Melanoma treatment has progressed in the past decade with the development and approval of immune checkpoint inhibitors targeting programmed death 1 (PD-1) or its ligand (PD-L1) and cytotoxic T lymphocyte-associated antigen 4, as well as small molecule inhibitors of BRAF and/or MEK for the subgroup of patients with BRAFV600 mutations1,2,3,4,5,6,7,8,9. BRAF/MEK-targeted therapies have effects on the tumor microenvironment that support their combination with PD-1/PD-L1 inhibitors10,11,12,13,14,15,16,17,18,19,20. This phase Ib study (ClinicalTrials.gov, number NCT01656642) evaluated the safety and anti-tumor activity of combining atezolizumab (anti-PD-L1) with vemurafenib (BRAF inhibitor), or cobimetinib (MEK inhibitor)â€‰+â€‰vemurafenib, in patients with BRAFV600-mutated metastatic melanoma. Triple combination therapy with atezolizumab +â€‰cobimetinibâ€‰+â€‰vemurafenib, after a 28-d run-in period with cobimetinibâ€‰+â€‰vemurafenib, had substantial but manageable toxicity. Exploratory biomarker data show that the cobimetinibâ€‰+â€‰vemurafenib run-in was associated with an increase in proliferating CD4+ T-helper cells but not with an increase in T-regulatory cells, as observed in the vemurafenib-only run-in period. The confirmed objective response rate was 71.8% (95% confidence interval 55.1â€“85.0). The estimated median duration of response was 17.4â€‰months (95% confidence interval 10.6â€“25.3) with ongoing response in 39.3% of patients after 29.9â€‰months of follow-up. Further investigation in a phase III trial is underway.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Access Nature and 54 other Nature Portfolio journals
Get Nature+, our best-value online-access subscription
$29.99 /Â 30Â days
cancel any time

Learn more


Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Fig. 1:  Maximum percentage change from baseline in the sum of the largest diameters of the target lesion by investigator-assessed confirmed response.[image: ]


Fig. 2: Kaplanâ€“Meier curves of PFS and OS in patients.[image: ]


Fig. 3: Changes in different T cell polulations after treatment with BRAF and/or MEK inhibitors.[image: ]
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Extended data

Extended Data Fig. 1 Study design and patients.
a, Patients received at least one dose of atezolizumab during the combination treatment period (safety population). b, Patients with progression after prior checkpoint inhibitor therapy (mandatory serial biopsy). c, Checkpoint inhibitor-naive patients (mandatory serial biopsy). d, checkpoint inhibitor-naive patients (no mandatory serial biopsy).


Extended Data Fig. 2 Longitudinal change in tumor burden.
a,b, Longitudinal change in tumor burden in: patients treated with atezolizumabâ€‰+â€‰vemurafenib (nâ€‰=â€‰17) (a) and patients treated with atezolizumabâ€‰+â€‰cobimetinibâ€‰+â€‰vemurafenib (nâ€‰=â€‰39) (b). PD, progressive disease.


Extended Data Fig. 3 CD8+ T cells in the tumor center.
Representative images of CD8+ T cells in the tumor center before and after cobimetinibâ€‰+â€‰vemurafenib treatment in 3 of 6 patients treated in the dose-escalation study phase. Numbers in each panel of a represent percentage of CD8+ cells in the tumor center. CR, complete response; SD, stable disease.


Extended Data Fig. 4 Survival by PD-L1 expression.
aâ€“d, Kaplanâ€“Meier curves of: PFS according to PD-L1 expression in patients treated with atezolizumabâ€‰+â€‰vemurafenib (a); OS according to PD-L1 expression in patients treated with atezolizumabâ€‰+â€‰vemurafenib (b); PFS according to PD-L1 expression in patients treated with atezolizumabâ€‰+â€‰cobimetinibâ€‰+â€‰vemurafenib (c); and OS according to PD-L1 expression in patients treated with atezolizumabâ€‰+â€‰cobimetinibâ€‰+â€‰vemurafenib (d).


Extended Data Fig. 5 PFS by pre-treatment CD8+ T cell infiltration status.
a,b, PFS according to pre-treatment CD8+ T cell infiltration by CD8+ immunohistochemistry with: atezolizumabâ€‰+â€‰vemurafenib (a) and atezolizumabâ€‰+â€‰cobimetinibâ€‰+â€‰vemurafenib (b). c,d, PFS according to pre-treatment CD8+ T cell infiltration by Teff signature with: atezolizumabâ€‰+â€‰vemurafenib (c) and atezolizumabâ€‰+â€‰cobimetinibâ€‰+â€‰vemurafenib (d).


Extended Data Fig. 6 Gating strategies for FACS.
a,b, Gating strategies for FASC panels for: T cell activation/proliferation (a) and regulatory T cells (b).
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