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RESEARCH QUESTIONS 

 
1. What is the accuracy of programmed death ligand 1 (PD-L1) diagnostic antibody assays? 

 
2. What is the clinical utility of PD-L1 testing in patients with non-small cell lung cancer? 
 
3. What is the effectiveness of programmed cell death protein 1 (PD-1)/PD-L1 checkpoint 

inhibitors for treating patients with non-small cell lung cancer with different levels of PD-L1 
expression? 

 
KEY FINDINGS 

 
Two health technology assessments, five systematic reviews, three randomized controlled trials, 
and two non-randomized studies were identified regarding the effectiveness of PD-1/PD-L1 
checkpoint inhibitors for treating patients with non-small cell lung cancer with different levels of 
PD-L1 expression. No relevant studies were identified regarding the accuracy of diagnostic 
antibody assays or clinical utility of PD-L1 testing.  
 
METHODS 

 
A limited literature search was conducted on key resources including PubMed, The Cochrane 
Library, University of York Centre for Reviews and Dissemination (CRD) databases, Canadian 
and major international health technology agencies, as well as a focused Internet search. 
Methodological filters were applied to limit retrieval to health technology assessments, 
systematic reviews, meta-analyses, randomized controlled trials and non-randomized studies. 
Where possible, retrieval was limited to the human population. The search was also limited to 
English language documents published between Jan 1, 2011 and May 23, 2016. Internet links 
were provided, where available. 
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SELECTION CRITERIA 

 
One reviewer screened citations and selected studies based on the inclusion criteria presented 
in Table 1. 
 

Table 1: Selection Criteria 

Population Q1: Patients with cancer 
Q2, Q3: Patients with non-small cell lung cancer 

Intervention Q1, Q2: PD-L1 testing 

Q3: PD-1/PD-L1 checkpoint inhibitors  (nivolumab, pembrolizumab, 
atezolizumab [MPDL3280A], durvalumab [MEDI4736], and avelumab 
[MSB0010718C]) 

Comparator Q1, Q2: Any 

Q3: Different PD-L1 expression levels 

Outcomes Diagnostic accuracy, clinical utility (benefits and harms of testing), overall 
survival, progression-free survival, quality of life, objective response rate, 
duration of response, and time to response 

Study Designs Health technology assessments, systematic reviews, meta-analyses, 

randomized controlled trials, non-randomized studies 
PD-1 = programmed cell death protein 1; PD-L1 = programmed death ligand 1. 

 
RESULTS 

 
Rapid Response reports are organized so that the higher quality evidence is presented first. 
Therefore, health technology assessment reports, systematic reviews, and meta-analyses are 
presented first. These are followed by randomized controlled trials, and non-randomized 
studies.  
 
Two health technology assessments, five systematic reviews, three randomized controlled trials, 
and two non-randomized studies were identified regarding the effectiveness of PD-1/PD-L1 
checkpoint inhibitors for treating patients with non-small cell lung cancer with different levels of 
PD-L1 expression. No relevant studies were identified regarding the accuracy of diagnostic 
antibody assays or clinical utility of PD-L1 testing.  
 
Additional references of potential interest are provided in the appendix. 
 
Health Technology Assessments  
 
1. Ludwig Boltzmann Institut fuer Health Technology Assessment (LBI-HTA). Nivolumab 

(Nivolumab BMS®) for the second-line therapy of metastatic squamous non-small cell 
lung cancer [Internet]. Vienna: Ludwig Boltzmann Institut fuer Health Technology 
Assessment (LBIHTA); 2015. [cited 2016 May 27]. (DSD: Horizon Scanning in Oncology 
no. 53). Available from: http://eprints.hta.lbg.ac.at/1068/1/DSD_HSO_Nr.53.pdf 
See: 6.2 Efficacy and safety – further studies, page 10 

 
2. Baumann M, Groessmann N . Pembrolizumab (Keytruda®) in previously treated 

advanced non-small cell lung cancer (NSCLC) [Internet]. Vienna: Ludwig Boltzmann 
Institut fuer Health Technology Assessment (LBIHTA); 2016. [cited 2016 May 27]. (DSD: 
Horizon Scanning in Oncology no.58). Available from: 
http://eprints.hta.lbg.ac.at/1086/1/DSD_HSO_Nr.58.pdf 
See: 7.1.1 Clinical Efficacy, page 10 

http://eprints.hta.lbg.ac.at/1068/1/DSD_HSO_Nr.53.pdf
http://eprints.hta.lbg.ac.at/1086/1/DSD_HSO_Nr.58.pdf
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Systematic Reviews and Meta-analyses  

 
3. Abdel-Rahman O. Correlation between PD-L1 expression and outcome of NSCLC 

patients treated with anti-PD-1/PD-L1 agents: A meta-analysis. Crit Rev Oncol Hematol. 
2016 May;101:75-85.  
PubMed: PM26969107 

 
4. Gandini S, Massi D, Mandala M. PD-L1 expression in cancer patients receiving anti PD-

1/PD-L1 antibodies: A systematic review and meta-analysis. Crit Rev Oncol Hematol. 
2016 Apr;100:88-98.  
PubMed: PM26895815 

 
5. Aguiar PN Jr, Santoro IL, Tadokoro H, de Lima Lopes G, Filardi BA, Oliveira P, et al. The 

role of PD-L1 expression as a predictive biomarker in advanced non-small-cell lung 
cancer: a network meta-analysis. Immunotherapy. 2016 Apr;8(4):479-88.  
PubMed: PM26973128 

 
6. Zhu L, Jing S, Wang B, Wu K, Shenglin MA, Zhang S. Anti-PD-1/PD-L1 therapy as a 

promising option for non-small cell lung cancer: a single arm meta-analysis. Pathol Oncol 
Res. 2016 Apr;22(2):331-9.  
PubMed: PM26552662 

 
7. Passiglia F, Bronte G, Bazan V, Natoli C, Rizzo S, Galvano A, et al. PD-L1 expression as 

predictive biomarker in patients with NSCLC: a pooled analysis. Oncotarget. 2016 Feb 22.  
PubMed: PM26918451 

 
Randomized Controlled Trials  

 
8. Herbst RS, Baas P, Kim DW, Felip E, Perez-Gracia JL, Han JY, et al. Pembrolizumab 

versus docetaxel for previously treated, PD-L1-positive, advanced non-small-cell lung 
cancer (KEYNOTE-010): a randomised controlled trial. Lancet. 2016 Apr 
9;387(10027):1540-50.  
PubMed: PM26712084 
 

9. Borghaei H, Paz-Ares L, Horn L, Spigel DR, Steins M, Ready NE, et al. Nivolumab versus 
Docetaxel in Advanced Nonsquamous Non-Small-Cell Lung Cancer. N Engl J Med. 2015 
Oct 22;373(17):1627-39.  
PubMed: PM26412456 

 
10. Brahmer J, Reckamp KL, Baas P, Crino L, Eberhardt WE, Poddubskaya E, et al. 

Nivolumab versus docetaxel in advanced squamous-cell non-small-cell lung cancer. N 
Engl J Med. 2015 Jul 9;373(2):123-35.  
PubMed: PM26028407 

 
Non-Randomized Studies  

 
11. Antonia S, Goldberg SB, Balmanoukian A, Chaft JE, Sanborn RE, Gupta A, et al. Safety 

and antitumour activity of durvalumab plus tremelimumab in non-small cell lung cancer: a 
multicentre, phase 1b study. Lancet Oncol. 2016 Mar;17(3):299-308.  
PubMed: PM26858122 

http://www.ncbi.nlm.nih.gov/pubmed/26969107
http://www.ncbi.nlm.nih.gov/pubmed/26895815
http://www.ncbi.nlm.nih.gov/pubmed/26973128
http://www.ncbi.nlm.nih.gov/pubmed/26552662
http://www.ncbi.nlm.nih.gov/pubmed/26918451
http://www.ncbi.nlm.nih.gov/pubmed/26712084
http://www.ncbi.nlm.nih.gov/pubmed/26412456
http://www.ncbi.nlm.nih.gov/pubmed/26028407
http://www.ncbi.nlm.nih.gov/pubmed/26858122
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12. Garon EB, Rizvi NA, Hui R, Leighl N, Balmanoukian AS, Eder JP, et al. Pembrolizumab 

for the treatment of non-small-cell lung cancer. N Engl J Med [Internet]. 2015 May 21 
[cited 2016 May 27];372(21):2018-28. Available from: 
http://www.nejm.org/doi/full/10.1056/NEJMoa1501824#t=article  
PubMed: PM25891174 
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APPENDIX – FURTHER INFORMATION: 

 
Review Articles 

 
13. Lim SH, Sun JM, Lee SH, Ahn JS, Park K, Ahn MJ. Pembrolizumab for the treatment of 

non-small cell lung cancer. Expert Opin Biol Ther. 2016 Mar;16(3):397-406.  
PubMed: PM26800463 

 
14. Kazandjian D, Suzman DL, Blumenthal G, Mushti S, He K, Libeg M, et al. FDA Approval 

Summary: Nivolumab for the treatment of metastatic non-small cell lung cancer with 
progression on or after platinum-based chemotherapy. Oncologist [Internet]. 2016 May 
[cited 2016 May 27];21(5):634-42. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4861371   
PubMed: PM26984449 

 
15. Sul J, Blumenthal GM, Jiang X, He K, Keegan P, Pazdur R. FDA Approval Summary: 

Pembrolizumab for the treatment of patients with metastatic non-small cell lung cancer 
whose tumors express programmed death-ligand 1. Oncologist [Internet]. 2016 May [cited 
2016 May 27];21(5):643-50. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4861368   
PubMed: PM27026676 

 
16. Carbognin L, Pilotto S, Milella M, Vaccaro V, Brunelli M, Calio A, et al. Differential activity 

of nivolumab, pembrolizumab and MPDL3280A according to the tumor expression of 
programmed death-ligand-1 (PD-L1): sensitivity analysis of trials in melanoma, lung and 
genitourinary cancers. PLoS One [Internet]. 2015 [cited 2016 May 27];10(6):e0130142. 
Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4472786   
PubMed: PM26086854 

 
Additional References 

 
17. Bowman B. The evolving role of PD-L1 testing in immunotherapy of metastatic melanoma 

and non-small cell lung cancer. OBR green [Internet]. 2015 Dec [cited 2016 May 
27];10(12). Available from: https://obroncology.com/obrgreen/print/The-Evolving-Role-of-
PD-L1-Testing 

 
18. Soo RA. Shedding light on the molecular determinants of response to anti-PD-1 therapy. 

Transl Lung Cancer Res [Internet]. 2015 Dec [cited 2016 May 27];4(6):816-9. Available 
from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4700224   
PubMed: PM26798594 

 
19. Chen Y, Wang Q, Shi B, Xu P, Hu Z, Bai L, et al. Development of a sandwich ELISA for 

evaluating soluble PD-L1 (CD274) in human sera of different ages as well as supernatants 
of PD-L1+ cell lines. Cytokine. 2011 Nov;56(2):231-8.  
PubMed: PM21733718 
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