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Appendix A: Systematic literature review details and results 

Methods 

The eligibility criteria for the SLR were defined in terms of the population, interventions, 

comparisons, outcomes, and study design (PICOS) structure outlined in Table. A.1.  
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Table A.1. A comprehensive systematic literature search of MEDLINE, EMBASE, and 

the Cochrane Central Register of Controlled Trials was conducted. The original searches were 

executed on October 12, 2017 with predefined search strategies and was updated on May 8, 

2018 (see Table A.2 to Table A.7 for search strategy details). Additionally, manual searches of 

four conference proceedings were conducted: International Society for Quality of Life Research 

2017, Society for Melanoma Research 2017, Society for Immunotherapy of Cancer 2017, and 

American Academy of Cancer Research 2015 to 2018.  

Two investigators independently reviewed all abstracts and proceedings identified in the 

literature search. All studies identified as eligible during the abstract screening were screened at 

a full-text stage by the same two reviewers. At each stage, if any discrepancies occurred 

between the studies that the two investigators selected, a third investigator provided arbitration. 

The two investigators independently extracted data on patient and study characteristics 

including treatment regimen, method of administration, frequency of administration, duration of 

treatment, concomitant/background therapies, age, sex, race, disease stage, performance 

status, comorbidities, and prior treatment experience.  

The following outcomes were extracted: overall survival (OS), recurrence-free survival or 

disease-free survival (RFS/DFS), distant metastasis-free survival (DMFS), global quality of life 

as measured by EORTC QLQ-C30, all-cause grade 3/4 adverse events (AEs), and 

discontinuations. Two reviewers independently extracted all data from the included studies and 

recorded it in a spreadsheet. A third reviewer checked all data extraction.  
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Table A.1 

Study selection criteria to identify trials for the systematic literature review. 

Criteria Description 

Population Adults (aged 18 years and older) with 

• Non-metastatic stage III melanomaa 

• Non-metastatic stage IV melanoma 

Interventions Eligible interventions include adjuvant treatment (given after surgery) with one of the 
followingb: 

• Nivolumab 

• Ipilimumab 

• Pembrolizumab 

• Dabrafenib in combination with trametinib 

• All interferon alphas (including 2a, 2b, pegylated 2a or 2b, and high and low 
doses) 

Comparators Eligible comparators include the following: 

• Any treatment listed as an eligible intervention 

• Placebo 

• Standard of care 

• Watchful waiting 

Outcomes Studies must report at least one of the following outcomes at a time point of 12 months 
or later: 

• Overall survival 

• Recurrence-free survival or disease-free survival 

• Distant metastasis-free survival 

• Adverse events grade 3/4 

• Overall discontinuations 

• Discontinuations due to adverse events 

• Global quality of life as measured by EORTC QLQ-C30 

Study design Only randomized controlled trials will be included  

Language Only studies published in English will be included 

aStudies assessing combined stage II/III patients will be included in the SLR, validity of inclusion 

in analyses will be assessed in the feasibility assessment. bPatients with background therapy 

(such as chemotherapy) in combination with one of the interventions of interest are eligible. 

EORTC QLQ-C30: European Organisation for Research and Treatment of Cancer Core Quality 

of Life Questionnaire.
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Table A.2 

Search strategy for EMBASE (EMBASE 1974 to October 11, 2017; Search executed: October 

12, 2017).  

No Criteria Strings Hits 

1 Population exp Skin Neoplasms/ 206,816 

2 exp melanoma/ 133,929 

3 ((Skin adj Neoplasm$) or (Skin adj Cancer$) or (Skin adj Tumour$) 
or (Skin adj Carcinoma$) or (Skin adj Adenocarcinoma$) or (Skin adj 
Sarcoma$) or Melanoma).ti,ab. 

147,990 

4 or/1-3 344,369 

5 Intervention exp nivolumab/ 5395 

6 (nivolumab or Opdivo or MDX-1106 or MDX1106 or ONO-4538 or 
ONO4538 or BMS-936558 or BMS936558).ti,ab. 

2753 

7 exp ipilimumab/ 7942 

8 (ipilimumab or Yervoy or CTLA-4 or CTLA4 or MDX-010 or MDX010 
or MDX-101 or MDX101).ti,ab. 

13,640 

9 exp pembrolizumab/ 4300 

10 (pembrolizumab or lambrolizumab or Keytruda or MK-3475 or 
MK3475).ti,ab. 

2027 

11 exp trametinib/ 2716 

12 (trametinib or Mekinist or JTP-74057 or JTP74057 or GSK-1120212 
or GSK1120212).ti,ab. 

1262 

13 exp dabrafenib/ 2538 

14 (dabrafenib or Tafinlar or GSK-2118436 or GSK2118436).ti,ab. 1171 

15 exp interferons/ 463,668 

16 (interferon alpha or interferon alpha or interferon$).ti,ab. 176,346 

17 or/5-16 510355 

18 Study design Clinical trial/ 957,375 

19 Randomized controlled trial/ 476,396 

20 Controlled clinical trial/ 450,873 

21 Multicenter study/ 167,819 

22 Phase 3 clinical trial/ 30,537 

23 Phase 4 clinical trial/ 2745 

24 Exp randomization/ 76,036 

25 Single blind procedure/ 29,845 

26 Double blind procedure/ 143,863 

27 Crossover procedure 53,679 
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No Criteria Strings Hits 

28 Placebo/ 315,178 

29 Randomi?ed controlled trial$.tw. 169,116 

30 Rct.tw. 25,996 

31 (random$ adj2 allocat$).tw. 35,330 

32 Single blind$.tw. 20,242 

33 Double blind$.tw. 183,557 

34 ((treble or triple) adj blind$).tw. 748 

35 Placebo$.tw. 263,368 

36 Prospective study/ 407,734 

37 or/18-36 1,896,300 

38 Case study/ 50,411 

39 Case report.tw. 351,006 

40 Abstract report/ or letter/ 1,036,903 

41 Conference proceeding.pt. 0 

42 Conference abstract.pt. 2,725,105 

43 Editorial.pt. 549,558 

44 Letter.pt. 994,139 

45 Note.pt. 691,353 

46 or/38-45 5,364,560 

47 37 not 46 1,509,652 

48 Combined 
criteria 

4 and 17 and 47 4556 

49 48 not (conference abstract or review or letter or meta-analysis or 
case report or case series or posters or News or Newspaper article 
or meeting abstracts or lectures or interview or historical article or 
handbooks or guidelines or guidebooks or essays or editorial or 
database or comment or clinical conference or catalogs or case 
reports or Short Survey or Note or Erratum or Chapter or book series 
or book or Conference Paper or Conference Proceeding: Article or 
Conference Proceeding: Conference Paper or Conference 
Proceeding: Editorial or Conference Proceeding: Note or Conference 
Proceeding: Review or Journal: Book or Journal: Conference 
Abstract or Journal: Conference Paper or Journal: Conference 
Review or Journal: Editorial or Journal: Erratum or Journal: Letter or 
Journal: Note or Journal: Patent or Journal: Press Release or 
Journal: Review or Journal: Short Survey or Report or Report: Article 
or Report: Editorial or Report: Letter or Report: Review or Trade 
Journal: Conference Paper or Trade Journal: Conference Review or 
Trade Journal: Editorial or Trade Journal: Erratum or Trade Journal: 
Note or Trade Journal: Letter or Trade Journal: Review or Trade 
Journal: Short Survey).pt. 

2048 

50 Limits limit 49 to english language 1941 
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Table A.3 

Search strategy for MEDLINE (Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations, 

Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present; Search executed: October 12, 

2017) 

No. Criteria Strings Hits 

1 Population exp Skin Neoplasms/ 118,146 

2 exp melanoma/ 90,257 

3 ((Skin adj Neoplasm$) or (Skin adj Cancer$) or (Skin adj 
Tumour$) or (Skin adj Carcinoma$) or (Skin adj 
Adenocarcinoma$) or (Skin adj Sarcoma$) or 
Melanoma).ti,ab. 

116,512 

4 or/1-3 207,599 

5 Intervention (nivolumab or Opdivo or MDX-1106 or MDX1106 or ONO-
4538 or ONO4538 or BMS-936558 or BMS936558).ti,ab. 1411 

6 (ipilimumab or Yervoy or CTLA-4 or CTLA4 or MDX-010 
or MDX010 or MDX-101 or MDX101).ti,ab. 8639 

7 (pembrolizumab or lambrolizumab or Keytruda or MK-
3475 or MK3475).ti,ab. 

933 

8 (dabrafenib or Tafinlar or GSK-2118436 or 
GSK2118436).ti,ab. 

635 

9 (trametinib or Mekinist or JTP-74057 or JTP74057 or 
GSK-1120212 or GSK1120212).ti,ab. 

626 

10 exp interferons/ 132,389 

11 (interferon alpha or interferon alpha or interferon$).ti,ab. 145,756 

12 or/5-11 198,811 

13 Study design Randomized Controlled Trials as Topic/ 121,739 

14 randomized controlled trial/ 496,708 

15 random Allocation/ 99,603 

16 double Blind Method/ 157,447 

17 single Blind Method/ 26,552 

18 clinical trial/ 547,944 

19 clinical trial, phase i.pt. 19,999 

20 clinical trial, phase ii.pt. 32,245 

21 clinical trial, phase iii.pt. 15,264 

22 clinical trial, phase iv.pt. 1626 

23 controlled clinical trial.pt. 99,243 

24 randomized controlled trial.pt. 496,708 
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No. Criteria Strings Hits 

25 multicenter study.pt. 248,785 

26 clinical trial.pt. 547,944 

27 exp Clinical Trials as topic/ 332,032 

28 or/13-27 1,314,469 

29 (clinical adj trial$).tw. 321,055 

30 ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or 
mask$3)).tw. 

167,602 

31 placebos/ 36,429 

32 placebo$.tw. 208,937 

33 randomly allocated.tw. 25,043 

34 (allocated adj2 random$).tw. 28,196 

35 or/29-34 582,914 

36 28 or 35 1,540,682 

37 case report.tw. 275,193 

38 letter/ 1,022,789 

39 historical article/ 356,001 

40 or/37-39 1,639,442 

41 36 not 40 1,505,568 

42 Combined criteria 4 and 12 and 41 2389 

43 Limits limit 42 to english language 2254 
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Table A.4 

Search strategy for Cochrane Register of Controlled Trials (Cochrane Register of Controlled 

Trials September 2017; Search executed: October 12, 2017) 

No. Criteria Strings Hits 

1 Population exp Skin Neoplasms/ 1211 

2 exp melanoma/ 1087 

3 ((Skin adj Neoplasm$) or (Skin adj Cancer$) or (Skin adj 
Tumour$) or (Skin adj Carcinoma$) or (Skin adj 
Adenocarcinoma$) or (Skin adj Sarcoma$) or 
Melanoma).ti,ab. 

3436 

4 or/1-3 3905 

5 Intervention (nivolumab or Opdivo or MDX-1106 or MDX1106 or ONO-
4538 or ONO4538 or BMS-936558 or BMS936558).ti,ab. 

386 

6 (ipilimumab or Yervoy or CTLA-4 or CTLA4 or MDX-010 
or MDX010 or MDX-101 or MDX101).ti,ab. 

553 

7 (pembrolizumab or lambrolizumab or Keytruda or MK-
3475 or MK3475).ti,ab. 

312 

8 (trametinib or Mekinist or JTP-74057 or JTP74057 or 
GSK-1120212 or GSK1120212).ti,ab. 

103 

9 (dabrafenib or Tafinlar or GSK-2118436 or 
GSK2118436).ti,ab. 

87 

10 exp interferons/ 4643 

11 (interferon alpha or interferon alpha or interferon$).ti,ab. 10,354 

12 or/5-11 12,187 

13 Combined criteria 4 and 12 881 

14 Limits limit 13 to english  language 698 
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Table A.5 

Search strategy for EMBASE (EMBASE 1974 to 2018 May 07; Search executed: May 8, 2018) 

No. Criteria Strings Hits 

1 Population exp Skin Neoplasms/ 170,534 

2 exp melanoma/ 141,517 

3 ((Skin adj Neoplasm$) or (Skin adj Cancer$) or (Skin adj 
Tumour$) or (Skin adj Carcinoma$) or (Skin adj 
Adenocarcinoma$) or (Skin adj Sarcoma$) or 
Melanoma).ti,ab. 153,314 

4 or/1-3 314,659 

5 Intervention exp nivolumab/ 7229 

6 (nivolumab or Opdivo or MDX-1106 or MDX1106 or ONO-
4538 or ONO4538 or BMS-936558 or BMS936558).ti,ab. 4009 

7 exp ipilimumab/ 8902 

8 (ipilimumab or Yervoy or CTLA-4 or CTLA4 or MDX-010 
or MDX010 or MDX-101 or MDX101).ti,ab. 15,195 

9 exp pembrolizumab/ 5792 

10 (pembrolizumab or lambrolizumab or Keytruda or MK-
3475 or MK3475).ti,ab. 2976 

11 exp trametinib/ 3104 

12 (trametinib or Mekinist or JTP-74057 or JTP74057 or 
GSK-1120212 or GSK1120212).ti,ab. 1492 

13 exp dabrafenib/ 2824 

14 (dabrafenib or Tafinlar or GSK-2118436 or 
GSK2118436).ti,ab. 1326 

15 exp interferons/ 476,645 

16 (interferon alpha or interferon alpha or interferon$).ti,ab. 179,944 

17 or/5-16 527,673 

18 Study design Clinical trial/ 969,154 

19 Randomized controlled trial/ 501,444 

20 Controlled clinical trial/ 461,444 

21 Multicenter study/ 184,816 

22 Phase 3 clinical trial/ 33,982 

23 Phase 4 clinical trial/ 2955 

24 Exp randomization/ 78,193 

25 Single blind procedure/ 31,288 

26 Double blind procedure/ 149,577 

27 Crossover procedure 55,410 
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No. Criteria Strings Hits 

28 Placebo/ 324,796 

29 Randomi?ed controlled trial$.tw. 180,665 

30 Rct.tw. 28,337 

31 (random$ adj2 allocat$).tw. 36,631 

32 Single blind$.tw. 21,080 

33 Double blind$.tw. 189,103 

34 ((treble or triple) adj blind$).tw. 795 

35 Placebo$.tw. 273,736 

36 Prospective study/ 446,354 

37 or/18-36 1,991,193 

38 Case study/ 54,243 

39 Case report.tw. 362,697 

40 Abstract report/ or letter/ 1,059,268 

41 Conference proceeding.pt. 0 

42 Conference abstract.pt. 2,999,760 

43 Editorial.pt. 565,196 

44 Letter.pt. 1,019,617 

45 Note.pt. 713,143 

46 or/38-45 5,708,740 

47 37 not 46 1,541,018 

48 Combined criteria 4 and 17 and 47 4367 

49 48 not (conference abstract or review or letter or meta-
analysis or case report or case series or posters or News 
or Newspaper article or meeting abstracts or lectures or 
interview or historical article or handbooks or guidelines 
or guidebooks or essays or editorial or database or 
comment or clinical conference or catalogs or case 
reports or Short Survey or Note or Erratum or Chapter or 
book series or book or Conference Paper or Conference 
Proceeding: Article or Conference Proceeding: 
Conference Paper or Conference Proceeding: Editorial or 
Conference Proceeding: Note or Conference Proceeding: 
Review or Journal: Book or Journal: Conference Abstract 
or Journal: Conference Paper or Journal: Conference 
Review or Journal: Editorial or Journal: Erratum or 
Journal: Letter or Journal: Note or Journal: Patent or 
Journal: Press Release or Journal: Review or Journal: 
Short Survey or Report or Report: Article or Report: 
Editorial or Report: Letter or Report: Review or Trade 
Journal: Conference Paper or Trade Journal: Conference 
Review or Trade Journal: Editorial or Trade Journal: 
Erratum or Trade Journal: Note or Trade Journal: Letter 
or Trade Journal: Review or Trade Journal: Short 
Survey).pt. 1998 
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No. Criteria Strings Hits 

50 Limits limit 49 to english language 1895 

51 limit 50 to yr=2017-2018 173 
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Table A.6 

Search strategy for MEDLINE (Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations, 

Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present; Search executed: May 8, 

2018) 

No. Criteria Strings Hits 

1` Population exp Skin Neoplasms/ 114,555 

2 exp melanoma/ 86,405 

3 ((Skin adj Neoplasm$) or (Skin adj Cancer$) or (Skin adj 
Tumour$) or (Skin adj Carcinoma$) or (Skin adj 
Adenocarcinoma$) or (Skin adj Sarcoma$) or 
Melanoma).ti,ab. 112,846 

4 or/1-3 200,609 

5 Intervention (nivolumab or Opdivo or MDX-1106 or MDX1106 or ONO-
4538 or ONO4538 or BMS-936558 or BMS936558).ti,ab. 1820 

6 (ipilimumab or Yervoy or CTLA-4 or CTLA4 or MDX-010 
or MDX010 or MDX-101 or MDX101).ti,ab. 8531 

7 (pembrolizumab or lambrolizumab or Keytruda or MK-
3475 or MK3475).ti,ab. 1211 

8 (dabrafenib or Tafinlar or GSK-2118436 or 
GSK2118436).ti,ab. 652 

9 (trametinib or Mekinist or JTP-74057 or JTP74057 or 
GSK-1120212 or GSK1120212).ti,ab. 636 

10 exp interferons/ 126,998 

11 (interferon alpha or interferon alpha or interferon$).ti,ab. 140,570 

12 or/5-11 192,522 

13 Study design Randomized Controlled Trials as Topic/ 116,037 

14 randomized controlled trial/ 460,338 

15 random Allocation/ 94,117 

16 double Blind Method/ 145,676 

17 single Blind Method/ 25,111 

18 clinical trial/ 510,132 

19 clinical trial, phase i.pt. 18,060 

20 clinical trial, phase ii.pt. 29,170 

21 clinical trial, phase iii.pt. 13,766 

22 clinical trial, phase iv.pt. 1522 

23 controlled clinical trial.pt. 92,385 

24 randomized controlled trial.pt. 460,338 
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No. Criteria Strings Hits 

25 multicenter study.pt. 233,164 

26 clinical trial.pt. 510,132 

27 exp Clinical Trials as topic/ 313,579 

28 or/13-27 1,234,822 

29 (clinical adj trial$).tw. 306,666 

30 ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or 
mask$3)).tw. 156,492 

31 placebos/ 33,897 

32 placebo$.tw. 194,987 

33 randomly allocated.tw. 24,170 

34 (allocated adj2 random$).tw. 27,202 

35 or/29-34 552,511 

36 28 or 35 1,456,341 

37 case report.tw. 270,211 

38 letter/ 986,050 

39 historical article/ 344,724 

40 or/37-39 1,586,814 

41 36 not 40 1,423,126 

42 Combined criteria 4 and 12 and 41 2207 

43 Limits limit 42 to english language 2073 

44 limit 43 to yr=2017-2018 223 
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Table A.7 

Search strategy for Cochrane Register of Controlled Trials (Cochrane Register of Controlled 

Trials March 2018; Search executed: May 8, 2018) 

No. Criteria Strings Hits 

1 Population exp Skin Neoplasms/ 1250 

2 exp melanoma/ 1114 

3 ((Skin adj Neoplasm$) or (Skin adj Cancer$) or (Skin adj 
Tumour$) or (Skin adj Carcinoma$) or (Skin adj 
Adenocarcinoma$) or (Skin adj Sarcoma$) or 
Melanoma).ti,ab. 3652 

4 or/1-3 4126 

5 Intervention (nivolumab or Opdivo or MDX-1106 or MDX1106 or ONO-
4538 or ONO4538 or BMS-936558 or BMS936558).ti,ab. 526 

6 (ipilimumab or Yervoy or CTLA-4 or CTLA4 or MDX-010 
or MDX010 or MDX-101 or MDX101).ti,ab. 647 

7 (pembrolizumab or lambrolizumab or Keytruda or MK-
3475 or MK3475).ti,ab. 413 

8 (trametinib or Mekinist or JTP-74057 or JTP74057 or 
GSK-1120212 or GSK1120212).ti,ab. 128 

9 (dabrafenib or Tafinlar or GSK-2118436 or 
GSK2118436).ti,ab. 107 

10 exp interferons/ 4695 

11 (interferon alpha or interferon alpha or interferon$).ti,ab. 10,554 

12 or/5-11 12,677 

13 Combined criteria 4 and 12 967 

14 Limits limit 13 to english language 841 

15 limit 14 to yr=2017-2018 221 
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Table A.8 

Search strategy for EMBASE (EMBASE 1974 to 2019 April 30; Search executed: May 1, 2019) 

No. Criteria Strings Hits 

1 Population exp Skin Neoplasms/ 168,649 

2 Population exp melanoma/ 145,320 

3 Population ((Skin adj Neoplasm$) or (Skin adj Cancer$) or (Skin 
adj Tumour$) or (Skin adj Carcinoma$) or (Skin adj 
Adenocarcinoma$) or (Skin adj Sarcoma$) or 
Melanoma).ti,ab. 161,282 

4 Combined criteria or/1-3 318,535 

5 Intervention exp nivolumab/ 11,079 

6 Intervention (nivolumab or Opdivo or MDX-1106 or MDX1106 or 
ONO-4538 or ONO4538 or BMS-936558 or 
BMS936558).ti,ab. 6420 

7 Intervention exp ipilimumab/ 10,872 

8 Intervention (ipilimumab or Yervoy or CTLA-4 or CTLA4 or MDX-
010 or MDX010 or MDX-101 or MDX101).ti,ab. 17,681 

9 Intervention exp pembrolizumab/ 9111 

10 Intervention (pembrolizumab or lambrolizumab or Keytruda or 
MK-3475 or MK3475).ti,ab. 4886 

11 Intervention exp trametinib/ 3848 

12 Intervention (trametinib or Mekinist or JTP-74057 or JTP74057 or 
GSK-1120212 or GSK1120212).ti,ab. 1882 

13 Intervention exp dabrafenib/ 3348 

14 Intervention (dabrafenib or Tafinlar or GSK-2118436 or 
GSK2118436).ti,ab. 1591 

15 Intervention exp interferons/ 503731 

16 Intervention (interferon alpha or interferon alpha or 
interferon$).ti,ab. 185611 

17 Combined criteria or/5-16 563,635 

18 Study design Clinical trial/ 956,736 

19 Study design Randomized controlled trial/ 545,818 

20 Study design Controlled clinical trial/ 461,840 

21 Study design Multicenter study/ 213,864 

22 Study design Phase 3 clinical trial/ 39,457 

23 Study design Phase 4 clinical trial/ 3377 

24 Study design Exp randomization/ 82,297 

25 Study design Single blind procedure/ 34,807 

26 Study design Double blind procedure/ 159,700 

27 Study design Crossover procedure 58,880 

28 Study design Placebo/ 332,889 
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29 Study design Randomi?ed controlled trial$.tw. 200,270 

30 Study design Rct.tw. 32,052 

31 Study design (random$ adj2 allocat$).tw. 39,493 

32 Study design Single blind$.tw. 22,741 

33 Study design Double blind$.tw. 196,891 

34 Study design ((treble or triple) adj blind$).tw. 949 

35 Study design Placebo$.tw. 287,920 

36 Study design Prospective study/ 514,568 

37 Combined criteria or/18-36 2,121,103 

38 Study design Case study/ 60,785 

39 Study design Case report.tw. 379,672 

40 Study design Abstract report/ or letter/ 1,095,361 

41 Study design Conference proceeding.pt. 0 

42 Study design Conference abstract.pt. 3,390,909 

43 Study design Editorial.pt. 598,106 

44 Study design Letter.pt. 1,059,364 

45 Study design Note.pt. 749,085 

46 Combined criteria or/38-45 6,217,068 

47 Combined criteria 37 not 46 1,602,410 

48 Combined criteria 4 and 17 and 47 4498 

49 Combined criteria 48 not (conference abstract or review or letter or 
meta-analysis or case report or case series or 
posters or News or Newspaper article or meeting 
abstracts or lectures or interview or historical article 
or handbooks or guidelines or guidebooks or essays 
or editorial or database or comment or clinical 
conference or catalogs or case reports or Short 
Survey or Note or Erratum or Chapter or book series 
or book or Conference Paper or Conference 
Proceeding: Article or Conference Proceeding: 
Conference Paper or Conference Proceeding: 
Editorial or Conference Proceeding: Note or 
Conference Proceeding: Review or Journal: Book or 
Journal: Conference Abstract or Journal: Conference 
Paper or Journal: Conference Review or Journal: 
Editorial or Journal: Erratum or Journal: Letter or 
Journal: Note or Journal: Patent or Journal: Press 
Release or Journal: Review or Journal: Short Survey 
or Report or Report: Article or Report: Editorial or 
Report: Letter or Report: Review or Trade Journal: 
Conference Paper or Trade Journal: Conference 
Review or Trade Journal: Editorial or Trade Journal: 
Erratum or Trade Journal: Note or Trade Journal: 
Letter or Trade Journal: Review or Trade Journal: 
Short Survey).pt. 1980 
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Table A.9 

Search strategy for MEDLINE (Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations, 

Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present; Search executed: May 1, 

2019) 

No. Criteria Strings Hits 

1 Population exp Skin Neoplasms/ 119,018 

2 Population exp melanoma/ 89,978 

3 Population ((Skin adj Neoplasm$) or (Skin adj Cancer$) or (Skin adj Tumour$) 
or (Skin adj Carcinoma$) or (Skin adj Adenocarcinoma$) or (Skin 
adj Sarcoma$) or Melanoma).ti,ab. 

118,685 

4 Combined 
criteria 

or/1-3 209,221 

5 Intervention (nivolumab or Opdivo or MDX-1106 or MDX1106 or ONO-4538 or 
ONO4538 or BMS-936558 or BMS936558).ti,ab. 

2710 

6 Intervention (ipilimumab or Yervoy or CTLA-4 or CTLA4 or MDX-010 or MDX010 
or MDX-101 or MDX101).ti,ab. 

9579 

7 Intervention (pembrolizumab or lambrolizumab or Keytruda or MK-3475 or 
MK3475).ti,ab. 

1900 

8 Intervention (dabrafenib or Tafinlar or GSK-2118436 or GSK2118436).ti,ab. 744 

9 Intervention (trametinib or Mekinist or JTP-74057 or JTP74057 or GSK-1120212 
or GSK1120212).ti,ab. 

785 

10 Intervention exp interferons/ 130,019 

11 Intervention (interferon alpha or interferon alpha or interferon$).ti,ab. 145,442 

12 Combined 
criteria 

or/5-11 200,668 

13 Study design Randomized Controlled Trials as Topic/ 123,342 

14 Study design randomized controlled trial/ 481,119 

15 Study design random Allocation/ 98,800 

16 Study design double Blind Method/ 151,012 

17 Study design single Blind Method/ 26,667 

18 Study design clinical trial/ 515,964 

19 Study design clinical trial, phase i.pt. 18,863 

20 Study design clinical trial, phase ii.pt. 30,502 

21 Study design clinical trial, phase iii.pt. 14,982 

22 Study design clinical trial, phase iv.pt. 1701 

23 Study design controlled clinical trial.pt. 93,049 

24 Study design randomized controlled trial.pt. 481,119 

25 Study design multicenter study.pt. 249,453 

26 Study design clinical trial.pt. 515,964 
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27 Study design exp Clinical Trials as topic/ 325,170 

28 Combined 
criteria 

or/13-27 1,290,556 

29 Study design (clinical adj trial$).tw. 331,419 

30 Study design ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw. 163,286 

31 Study design placebos/ 34,328 

32 Study design placebo$.tw. 203,752 

33 Study design randomly allocated.tw. 26,123 

34 Study design (allocated adj2 random$).tw. 29,266 

35 Combined 
criteria 

or/29-34 587,205 

36 Combined 
criteria 

28 or 35 1,531,398 

37 Study design case report.tw. 275,418 

38 Study design letter/ 1,025,227 

39 Study design historical article/ 351,205 

40 Combined 
criteria 

or/37-39 1,636,972 

41 Combined 
criteria 

36 not 40 1,496,835 

42 Combined 
criteria 

4 and 12 and 41 2356 

43 Limits limit 42 to english language 2218 
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Table A.10 

Search strategy for Cochrane Register of Controlled Trials (Cochrane Register of Controlled 

Trials April 2019; Search executed: May 1, 2019) 

No. Criteria Strings Hits 

1 Population exp Skin Neoplasms/ 1410 

2 Population exp melanoma/ 1561 

3 Population ((Skin adj Neoplasm$) or (Skin adj Cancer$) or (Skin adj 
Tumour$) or (Skin adj Carcinoma$) or (Skin adj 
Adenocarcinoma$) or (Skin adj Sarcoma$) or 
Melanoma).ti,ab. 

5511 

4 Combined criteria or/1-3 6056 

5 Intervention (pembrolizumab or lambrolizumab or Keytruda or MK-
3475 or MK3475).ti,ab.  

933 

6 Intervention (nivolumab or Opdivo or MDX-1106 or MDX1106 or 
ONO-4538 or ONO4538 or BMS-936558 or 
BMS936558).ti,ab. 

1186 

7 Intervention (ipilimumab or Yervoy or CTLA-4 or CTLA4 or MDX-010 
or MDX010 or MDX-101 or MDX101).ti,ab. 

1186 

8 Intervention (trametinib or Mekinist or JTP-74057 or JTP74057 or 
GSK-1120212 or GSK1120212).ti,ab. 

215 

9 Intervention (dabrafenib or Tafinlar or GSK-2118436 or 
GSK2118436).ti,ab. 

174 

10 Intervention exp interferons/ 5358 

11 Intervention (interferon alpha or interferon alpha or interferon$).ti,ab. 13,252 

12 Combined criteria or/5-11 16,956 

13 Combined criteria 4 and 12 1457 

14 Limits limit 13 to english language 1073 
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Patient characteristics, risk of bias, and safety data 

Table A.11 

Patient characteristics in randomized controlled trials included in network meta-analyses 

Trial ID Intervention N Median 
age, years 

(range) 

Male, 

n (%) 

Race, n (%) 

Caucasian Asian Hispanic 

Trials included in final network meta-analyses 

ECOG 16971 

IFN alfa-2b (high-
dose) 

581 52 (10–85) 336 (58) 547 (94) 0  4 (1) 

Observation 569 52 (19–81) 320 (56) 536 (94) 2 (˂ 1) 4 (1) 

Scottish Study2 

IFN alfa-2b (low-
dose) 

47 NR NR NR NR NR 

Observation 49 NR NR NR NR NR 

WHO Melanoma Programme Trial 163 

IFN alfa-2b (low-
dose) 

225 NR 131 (58) NR NR NR 

Observation 219 NR 114 (52) NR NR NR 

EORTC 180714 

Ipilimumab 475 51 (20–84)a 296 (62) 470 (99) 1 (˂ 1) NR 

Placebo 476 52 (18–78)a 293 (62) 476 (100) 0  NR 

EORTC 189525 

IFN alfa-2b (high-
dose/13 months) 

553 49 (17–74) 312 (56) NR NR NR 

IFN alfa-2b (low-
dose/25 months) 

556 50 (16–75) 308 (55) NR NR NR 

Observation 279 47 (20–75) 152 (54) NR NR NR 

EORTC 189916 

PEG IFN alfa-2b 627 50 (19–70) 366 (58) NR NR NR 

Observation 629 50 (18–70) 367 (58) NR NR NR 
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Trial ID Intervention N Median 
age, years 

(range) 

Male, 

n (%) 

Race, n (%) 

Caucasian Asian Hispanic 

KEYNOTE-0547,8 

Pembrolizumab 514 54 (19–83) 324 (63) NR NR NR 

Placebo 505 54 (19–83) 304 (60) NR NR NR 

S00089 

IFN alfa-2b (high-
dose) 

203 48 (12–73) 141 (69) 195 (96) NR NR 

Other 
chemotherapy 

199 46 (10–74) 141 (71) 190 (95) NR NR 

Garbe et al. (2008; DeCOG)10 

IFN alfa-2a (low-
dose) 

146 NR 92 (63) NR NR NR 

IFN alfa-2a + 
dacarbazine 

148 NR 93 (63) NR NR NR 

Observation 147 NR 85 (58) NR NR NR 

COMBI-AD11 

Dabrafenib + 
trametinib 

435 50 (18–89) 244 (56) NR NR NR 

Placebo 432 51 (20–85) 239 (55) NR NR NR 

AIM HIGH Study12 

IFN alfa-2a (low-
dose) 

338 51 (16–79)a 191 (56) NR NR NR 

Observation 336 52 (15–85)a 190 (57) NR NR NR 

Nordic IFN Trial13 

IFN alfa-2b (1 year) 285 53 (18–73) 177 (62) – – – 

IFN alfa-2b (2 
years) 

286 51 (22–77) 183 (64) – – – 

Observation 284 51 (18–76) 167 (59) – – – 

Kim et al. (2009)14 

Cisplatin, 
vinblastine, 
dacarbazine, IFN 
alfa-2b, interleukin-
2 

71 NR 44 (62) NR NR NR 

IFN alfa-2b (high-
dose) 

33 NR 17 (52) NR NR NR 
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Trial ID Intervention N Median 
age, years 

(range) 

Male, 

n (%) 

Race, n (%) 

Caucasian Asian Hispanic 

IFN alfa-2b (low-
dose) 

33 NR 19 (58) NR NR NR 

ECOG 169015 

IFN alfa-2b (low-
dose) 

215 NR 147 (68) NR NR NR 

IFN alfa-2b (high-
dose) 

215 NR 128 (60) NR NR NR 

Observation 212 NR 140 (66) NR NR NR 

ECOG 168416 

IFN alfa-2b (high-
dose) 

143 NR 90 (63) NR NR NR 

Observation 137 NR 79 (58) NR NR NR 

EORTC 1887117 

rIFN alfa-2b 240 52 (14–84) 127 (53) NR NR NR 

Observation 244 52 (14–84) 138 (57) NR NR NR 

Stadler et al. (2006)18 

Dacarbazine + 
natural human     
IFN alfa 

128 53 (25–86)a 73 (57) NR NR NR 

Observation 124 54 (23–82)a 69 (56) NR NR NR 

E160919 

Ipilimumab (high-
dose) 

406 54 (19–80) NR (63) NR NR NR 

Ipilimumab (low-
dose) 

367 55 (19–80) NR (67) NR NR NR 

CheckMate 23820,21 

Nivolumab 452 56 (19–83) 258 (57) NR NR NR 

Ipilimumab 453 54 (18–86) 269 (59) NR NR NR 

Trials excluded from final network meta-analyses 

Eigentler (2016; DeCOG)22 

PEG IFN alfa-2a 451 NR 242 (54) NR NR NR 

IFN alfa-2a (low-
dose) 

458 NR 234 (51) NR NR NR 

EADO study23 PEG IFN alfa-2b 443 53 (18–75) 266 (60) NR NR NR 
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Trial ID Intervention N Median 
age, years 

(range) 

Male, 

n (%) 

Race, n (%) 

Caucasian Asian Hispanic 

 IFN alfa-2b (low-
dose) 

453 55 (20–76) 236 (52) NR NR NR 

Lian et al. 201324 

IFN alfa-2b (high-
dose) 

63 55 (26–84) 25 (40) NR NR NR 

Chemotherapy 63 59 (18–75) 23 (36) NR NR NR 

Observation 63 57 (25–80) 28 (44) NR NR NR 

Sunbelt Melanoma Trial25 (SLN positive) 

IFN alfa-2b (high-
dose) 

112 46 (40–57)b 60 (54) NR NR NR 

Observation 106 49 (39–56)b 60 (57) NR NR NR 

Sunbelt Melanoma Trial25 (SLN negative) 

IFN alfa-2b (high-
dose) 

184 49 (38–57)b 84 (46) NR NR NR 

Observation 192 50 (42–59)b 106 (55) NR NR NR 

MM-ADJ-526 

IFN alfa-2b (high-
dose) 

316 50 (20–76) 186 (59) 94 NR NR 

IFN alfa-2b 
(intermittent                 
high-dose) 

311 52 (19–76) 174 (56) 94 NR NR 

Tobin et al. (2018)27 

Ipilimumab 6 50 (34–67) 3 (50) NR NR NR 

Ipilimumab + ATRA 4 55 (48–60) 1 (25) NR NR NR 

Wang et al. (2015)28 

IFN alfa-2b (high-
dose) 

96 49  51 (53) NR 96 (100) NR 

Observation 52 50 29 (56) NR 52 (100) NR 

aMean age.  

bInterquartile range.  

AJCC: American Joint Committee on Cancer; ATRA: all-trans retinoic acid; IFN: interferon; NR: not reported; PEG: pegylated.  
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Table A.12 

Cochrane risk of bias assessment of randomized controlled trials included in the feasibility assessment 

Trial ID Interventions 
Sequence 
generation 

Allocation 
concealment 

Blinding of 
participants 

and 
personnel 

Blinding of 
outcome 

assessment 

Incomplete 
outcome 

data 

Selective 
outcome 
reporting 

Other 
sources 
of bias 

Trials included in final network meta-analyses 

ECOG 16971 
IFN alfa-2b (high-
dose) vs. Observation 

Unclear risk Low risk Low risk Unclear risk Unclear risk Low risk Low risk 

Scottish 
Study2 

IFN alfa-2b (low-
dose) vs. Observation 

Unclear risk Low risk Low risk Unclear risk Unclear risk 
Unclear 
risk 

High risk 

WHO 
Melanoma 
Programme 
Trial 163 

IFN alfa-2b (Low-
dose) vs. Observation 

Low risk Low risk Low risk Unclear risk Low risk Low risk Low risk 

EORTC 
180714 

Ipilimumab vs. 
Placebo 

Low risk Low risk Low risk Low risk Low risk 
Unclear 
risk 

Low risk 

EORTC 
189525 

IFN alfa-2b (High-
dose/13months) vs. 
IFN alfa-2b (Low-
dose/25months) vs. 
Observation 

Low risk Low risk Low risk Unclear risk Low risk Low risk 
Unclear 
risk 

EORTC 
189916 

PEG IFN alfa-2b vs. 
Observation 

Low risk Low risk Low risk Unclear risk Unclear risk Low risk Low risk 

KEYNOTE-
0547,8 

Pembrolizumab vs 
Placebo 

Low risk Low risk Low risk Low risk Low risk Low risk Low risk 

S00089 
IFN alfa-2b (High-
Dose) vs. Other 
chemotherapy 

Low risk Low risk Low risk Unclear risk Low risk Unclear 
risk 

Low risk 

Garbe 2008 
(DeCOG)10 

IFN alfa-2a (low-
Dose) vs. IFN alfa-2a 

Low risk Low risk Low risk Unclear risk Low risk Low risk Low risk 
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Trial ID Interventions 
Sequence 
generation 

Allocation 
concealment 

Blinding of 
participants 

and 
personnel 

Blinding of 
outcome 

assessment 

Incomplete 
outcome 

data 

Selective 
outcome 
reporting 

Other 
sources 
of bias 

+ dacarbazine vs. 
Observation 

AIM HIGH 
Study12 

IFN alfa-2a (low-
dose) vs. Observation 

Unclear risk Low risk Low risk Unclear risk High risk Low risk Low risk 

Nordic IFN 
Trial13 

IFN alfa-2b (1year) 
vs. 

Observation 

Low risk Low risk Low risk High risk Low risk Low risk 
Unclear 
risk 

Kim et al. 
200914 

Cisplatin, Vinblastine, 
Dacarbazine, IFN 
alfa-2b, Interleukin-2 
vs. IFN alfa-2b (High-
dose) vs. IFN alfa-2b 
(Low-dose) 

Unclear risk Low risk Low risk Unclear risk Low risk Low risk 
Unclear 
risk 

ECOG 
169015 

IFN alfa-2b (Low-
dose) vs. IFN alfa-2b 
(High-dose) vs. 

Observation 

Low risk Low risk Low risk Unclear risk Low risk Low risk Low risk 

ECOG 
168416 

IFN alfa-2b (High-
dose) vs. Observation 

Low risk Low risk Low risk Unclear risk Low risk Low risk Low risk 

EORTC 
1887117 

rIFN alfa-2b vs. 
Observation 

Unclear risk Low risk Low risk Unclear risk Low risk Low risk 
Unclear 
risk 

COMBI-
AD11,29 

Dabrafenib 
+Trametinib vs. 
Placebo 

Unclear risk Low risk Low risk Low risk Low risk Low risk Low risk 

Stadler et al. 
200618 

Dacarbazine + 
natural human IFN 
alfa vs. 

Observation 

Low risk Low risk Low risk Unclear risk Low risk 
Unclear 
risk 

Unclear 
risk 

E160919 
Ipilimumab (High-
Dose) vs. Ipilimumab 

Unclear risk Low risk Low risk High risk Unclear risk Low risk Low risk 
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Trial ID Interventions 
Sequence 
generation 

Allocation 
concealment 

Blinding of 
participants 

and 
personnel 

Blinding of 
outcome 

assessment 

Incomplete 
outcome 

data 

Selective 
outcome 
reporting 

Other 
sources 
of bias 

(Low-Dose) vs. IFN 
alfa-2b (High-dose) 

CheckMate 
23820,21 

Nivolumab vs. 
Ipilimumab 

Unclear risk Low risk Low risk Low risk Low risk Low risk Low risk 

Trials excluded from final network meta-analyses 

Eigentler 
2016 
(DeCOG)22 

PEG IFN alfa-2a vs. 
IFN alfa-2a (low-
dose) 

Unclear risk Low risk Low risk Unclear risk Unclear risk Low risk 
Unclear 
risk 

EADO 
study23 

PEG IFN alfa-2b vs. 
IFN alfa-2b (low-
dose) 

Low risk Low risk Low risk Unclear risk Low risk Low risk 
Unclear 
risk 

Lian et al. 
201324 

IFN alfa-2b (high-
dose) vs. 
Chemotherapy vs. 
Observation vs. 

Low risk Low risk Low risk Unclear risk Low risk Low risk Low risk 

Sunbelt 
Melanoma 
Trial25 

IFN alfa-2b (high-
dose) vs. Observation 

Low risk Low risk Low risk Unclear risk Low risk Low risk High risk 

MM-ADJ-526 

IFN alfa-2b (high-
dose) vs. IFN alfa-2b 
(Intermittent High-
Dose) 

Low risk Low risk Low risk Unclear risk Unclear risk Low risk Low risk 

Tobin et al. 
201827 

Ipilimumab vs 
Ipilimumab and ATRA 

Low risk Unclear risk Low risk Unclear risk Unclear risk 
Unclear 
risk 

Unclear 
risk 

Wang et al. 
201528 

IFN alfa-2b (high-
dose) vs. Observation 

Unclear risk Low risk Low risk Unclear risk Low risk Low risk Low risk 

BSC: best supportive care  
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Table A.13 

Safety data from randomized controlled trials included in the feasibility assessment 

Trial ID Intervention 
Grade 3/4 adverse 

events, n (%) 
Discontinuations, n 

(%) 
Discontinuations due to 

adverse events, n (%) 

Trials included in final network meta-analyses 

ECOG 16971 
IFN alfa-2b (High-dose) (57.9) NR 38 (6.5) 

Observation (4.6) NR 0 (0) 

Scottish study2 
IFN alfa-2b (Low-dose) NR NR NR 

Observation NR NR NR 

WHO Melanoma 
Programme Trial 163 

IFN alfa-2b (Low-dose) 0 (0) 0 (0) 0 (0) 

Observation 0 (0) NR 0 (0) 

EORTC 180714 
Ipilimumab 255 (54.1) 447 244 

Placebo 124 (26.2) 411 20 

EORTC 189525 

IFN alfa-2b (High-dose/13months) NR 534 61 

IFN alfa-2b (Low-dose/25months) NR 535 70 

Observation NR 250 0 

EORTC 189916 
PEG IFN alfa-2b 397 NR 228 

Observation 100 NR 0 

KEYNOTE-0547,8 
Pembrolizumab 161 (31.6) 208 70 (13.8) 

Placebo 93 (18.5) 202 11 (2.2) 

S00089 
IFN alfa-2b (High-Dose) (76) 105 39 

Other chemotherapy (64) 33 29 

Garbe 2008 
(DeCOG)10 

IFN alfa-2a (Low-Dose)  13 NR 20 

IFN alfa-2a + dacarbazine 25 NR 16 

Observation NR NR 2 
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Trial ID Intervention 
Grade 3/4 adverse 

events, n (%) 
Discontinuations, n 

(%) 
Discontinuations due to 

adverse events, n (%) 

AIM HIGH Study12 
IFN alfa-2a (low-dose) 56 NR 50 (14.8) 

Observation 14 NR NR 

Nordic IFN Trial13 
IFN alfa-2b (1year) NR NR 72 

Observation NR NR 0 

Kim et al. 200914 

Cisplatin, Vinblastine, Dacarbazine, 
IFN alfa-2b, Interleukin-2 

NR NR 
4 (6) 

IFN alfa-2b (high-dose) NR NR 4 

IFN alfa-2b (low-dose) NR NR 5 

ECOG 169015 

IFN alfa-2b (low-dose) NR NR NR 

IFN alfa-2b (high-dose) NR NR NR 

Observation NR NR NR 

ECOG 168416 
IFN alfa-2b (High-dose) (67) NR NR 

Observation NR NR NR 

EORTC 1887117 
rIFN alfa-2b NR NR 11 

Observation NR NR 0 

COMBI-AD11,29 
Dabrafenib +Trametinib 180 (41) NR 114 

Placebo 61 (14) NR 12 (3) 

Stadler et al. 200618 

Dacarbazine + natural human IFN 
alfa 

NR NR 
7 

Observation NR NR 0 

E160919 

Ipilimumab (High-Dose) (65.4) NR (53.7) 

Ipilimumab (Low-Dose) (53.3) NR (34.9) 

IFN alfa-2b (High-dose) NR NR NR 

CheckMate 23820,21 
Nivolumab 115 (25.4) 177 44 

Ipilimumab 250 (55.2) 331 193 

Trials excluded from final network meta-analyses 
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Trial ID Intervention 
Grade 3/4 adverse 

events, n (%) 
Discontinuations, n 

(%) 
Discontinuations due to 

adverse events, n (%) 

Eigentler 2016 
(DeCOG)22 

PEG IFN alfa-2a NR 260 118 

IFN alfa-2a (low-dose) NR 235 61 

EADO study23 
PEG IFN alfa-2b (47.3) 235 122 

IFN alfa-2b (low-dose) (25.2) 136 58 

Lian et al. 201324 

IFN alfa-2b (high-dose) NR 1 1 

Chemotherapy NR NR NR 

Observation NR 2 2 

Sunbelt Melanoma 
Trial25 

IFN alfa-2b (high-dose) NR NR NR 

Observation NR NR NR 

MM-ADJ-526 
IFN alfa-2b (high-dose) NR NR 46 

IFN alfa-2b (Intermittent high-dose) NR NR 21 

Tobin et al. 201827 
Ipilimumab 2 (33) NR NR 

Ipilimumab and ATRA 3 (75) NR NR 

Wang et al. 201528 
IFN alfa-2b (High-dose) NR NR 5 

Observation NR NR NR 

BSC: best supportive care; NR: not reported. 
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