
 

 

SUPPLEMENTARY MATERIALS 

 

Supplementary Methods 

 

Search Terminology & PICOS Question 

Pharmalogical Agent Alternate 1: Alternate 2: 

nivolumab Opdivo  

pembrolizumab Keytruda  

pidilizumab   

BMS 936559 anti-PD-L1 Anti-PD-L1 Antibody BMS-936559  

durvalumab Imfinzi  

Atezolizumab Tecentriq  

Avelumab Bavencio  

Ipilimumab Yervoy  

Tremelimumab ticilimumab  

PICOS (P = participants/population, I = Interventions/exposures, C = comparators/controls, and O = outcomes; 
primary and secondary outcomes, S= study type) 

P = Adult cancer patients 

I = Immune checkpoint inhibitors administered (alemtuzumab, nivolumab, pembrolizumab, pidilizumab, BMS 
936559, durvalumab, Atezolizumab, Avelumab, Ipilimumab, Tremelimumab, rituximab, ofatumumab) 

C =  N/A 

O = Primary outcome: PRO (patient-reported outcome) Secondary outcome: Quality of Life (wellness, wellbeing, 
QoL, etc.) 

S = Original data (not a review, meta-analysis, secondary data analysis, case report, case series, commentary, 
retrospective, registry studies, etc...). Clinical Trials, Randomized Control Trials, etc. Expanded access trials are 
acceptable. 

 

Search Strings 
 

PubMed Search 

Search # PubMed Keywords & Translations  

1.  "nivolumab"[Supplementary Concept] OR "nivolumab"[All Fields] OR "opdivo"[All Fields] 

2.  pembrolizumab[Supplementary Concept] OR "pembrolizumab"[All Fields] 

3.  pidilizumab[Supplementary Concept] OR "pidilizumab"[All Fields] 

4.  

a[All Fields] OR anti-PD-L1[All Fields] OR (Anti-PD-L1[All Fields] AND 
("immunoglobulins"[MeSH Terms] OR "immunoglobulins"[All Fields] OR "antibody"[All 
Fields] OR "antibodies"[MeSH Terms] OR "antibodies"[All Fields]) AND BMS-936559[All 
Fields]) 

5.  durvalumab[Supplementary Concept] OR "durvalumab"[All Fields] 

6.  
atezolizumab[Supplementary Concept] OR "atezolizumab"[All Fields] OR "tecentriq"[All 
Fields] 

7.  avelumab[Supplementary Concept] OR "avelumab"[All Fields] OR Bavencio[All Fields] 

8.  ipilimumab[Supplementary Concept] OR "ipilimumab"[All Fields] OR "yervoy"[All Fields] 

9.  tremelimumab[Supplementary Concept] OR "tremelimumab"[All Fields] OR "ticilimumab"[All 
Fields] OR "cp 675,206"[All Fields] 

Final Action: Export results for 1, 2, 3, 4, 5, 6, 7, 8, & 9 to EndNote & deduplicate 



 

 

 

Web of Science Search 

Search # # of Results Web of Science Search String 

1 2,765 TS=(nivolumab OR opdivo) 

2 1,673 TS=(pembrolizumab OR keytruda) 

3 33 TS=(pidilizumab) 

4 846 TS=(BMS 936559 OR anti-PD-L1 OR Anti-PD-L1 Antibody BMS-936559) 

5 143 TS=(durvalumab OR imfinzi) 

6 275 TS=(Atezolizumab OR Tecentriq) 

7 130 TS=(Avelumab OR Bavencio) 

8 47 TS= (Ipiliumumab OR Yervoy) 

9 269 TS=(Tremelimumab OR Ticilimumab) 

10 4,844 #9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 OR #1 

Final Action:  Export results to EndNote & deduplicate  
 
 

Embase Search 

Search # Embase Search String 
#1 'nivolumab'/exp OR 'pembrolizumab'/exp OR 'pidilizumab'/exp OR 'bms 936559'/exp OR 

'durvalumab'/exp OR 'atezolizumab'/exp OR 'avelumab'/exp OR 'ipilimumab'/exp OR 
'ticilimumab'/exp OR 'anti-pd-l1' OR 'anti-pd-l1 antibody bms-936559' 

Final Action:  Export results to EndNote & deduplicate  
 
 
PRISMA Checklist 

Section/topic  # Checklist item  
Reported 
on page #  

TITLE  

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT  

Structured 
summary  

2 Provide a structured summary including, as applicable: background; 
objectives; data sources; study eligibility criteria, participants, and 
interventions; study appraisal and synthesis methods; results; limitations; 
conclusions and implications of key findings; systematic review 
registration number.  

2 

INTRODUCTION  

Rationale  3 Describe the rationale for the review in the context of what is already 
known.  

3 

Objectives  4 Provide an explicit statement of questions being addressed with 
reference to participants, interventions, comparisons, outcomes, and 
study design (PICOS).  

3, 
Appendix A 

METHODS  

Protocol and 
registration  

5 Indicate if a review protocol exists, if and where it can be accessed (e.g., 
Web address), and, if available, provide registration information including 
registration number.  

4 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and 
report characteristics (e.g., years considered, language, publication 
status) used as criteria for eligibility, giving rationale.  

4, 
Appendix A 



 

 

Information 
sources  

7 Describe all information sources (e.g., databases with dates of coverage, 
contact with study authors to identify additional studies) in the search 
and date last searched.  

4, 
Appendix B 

Search  8 Present full electronic search strategy for at least one database, 
including any limits used, such that it could be repeated.  

Appendix B 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included 
in systematic review, and, if applicable, included in the meta-analysis).  

5 

Data collection 
process  

10 Describe method of data extraction from reports (e.g., piloted forms, 
independently, in duplicate) and any processes for obtaining and 
confirming data from investigators.  

4 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, 
funding sources) and any assumptions and simplifications made.  

4, 
Appendix A 

Risk of bias in 
individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies 
(including specification of whether this was done at the study or outcome 
level), and how this information is to be used in any data synthesis.  

5 

Summary 
measures  

13 State the principal summary measures (e.g., risk ratio, difference in 
means).  

5 

Synthesis of 
results  

14 Describe the methods of handling data and combining results of studies, 
if done, including measures of consistency (e.g., I2) for each meta-
analysis.  

5 

 
 

Section/topic  # Checklist item  
Reported 
on page 
#  

Risk of bias 
across studies  

15 Specify any assessment of risk of bias that may affect the cumulative 
evidence (e.g., publication bias, selective reporting within studies).  

5 

Additional 
analyses  

16 Describe methods of additional analyses (e.g., sensitivity or subgroup 
analyses, meta-regression), if done, indicating which were pre-specified.  

5, 6 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included 
in the review, with reasons for exclusions at each stage, ideally with a 
flow diagram.  

6, 

Figure 1 

Study 
characteristics  

18 For each study, present characteristics for which data were extracted 
(e.g., study size, PICOS, follow-up period) and provide the citations.  

Table 1 

Risk of bias 
within studies  

19 Present data on risk of bias of each study and, if available, any outcome 
level assessment (see item 12).  

Appendix 
D 

Results of 
individual 
studies  

20 For all outcomes considered (benefits or harms), present, for each study: 
(a) simple summary data for each intervention group (b) effect estimates 
and confidence intervals, ideally with a forest plot.  

Figure 2, 
Figure 3 

Synthesis of 
results  

21 Present results of each meta-analysis done, including confidence 
intervals and measures of consistency.  

6, 7 

Risk of bias 
across studies  

22 Present results of any assessment of risk of bias across studies (see 
Item 15).  

6, 7 

Additional 
analysis  

23 Give results of additional analyses, if done (e.g., sensitivity or subgroup 
analyses, meta-regression [see Item 16]).  

6, 7 

DISCUSSION   



 

 

Summary of 
evidence  

24 Summarize the main findings including the strength of evidence for each 
main outcome; consider their relevance to key groups (e.g., healthcare 
providers, users, and policy makers).  

8 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at 
review-level (e.g., incomplete retrieval of identified research, reporting 
bias).  

10 

Conclusions  26 Provide a general interpretation of the results in the context of other 
evidence, and implications for future research.  

10 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support 
(e.g., supply of data); role of funders for the systematic review.  

1 

Adapted From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
doi:10.1371/journal.pmed1000097 
 

Potential Moderators Examined 

Potential moderators that were examined included: ICI regimen, disease site, follow-up duration, 

comparator group, mean sample age, Percent female, risk of bias, and quality of patient-reported 

outcomes reporting. 

 

  



 

 

Supplementary Tables 
 
Supplementary Table 1: Targeted Abstract Searchesa,b 

 

Organization/Conference Name URL 

American Association of Cancer Research (AACR) http://aacrjournals.org/site/Meetings/meeti
ng_abs.xhtml 

American Association for Cancer Research (AACR) and 
International Association for the Study of Lung Cancer (IASLC) 
Joint Conference 

http://aacrjournals.org/site/Meetings/meeti
ng_abs.xhtml 

Proceedings of the Fourth AACR-IASLC International Joint 
Conference on Lung Cancer Translational Science from the 
Bench to the Clinic 

http://www.jto.org/issue/S1556-
0864(15)X0004-9 

Third AACR–IASLC Joint Conference on Molecular Origins of 
Lung Cancer 

http://clincancerres.aacrjournals.org/conte
nt/20/2_Supplement.toc 

AACR– IASLC Joint Conference on Molecular Origins of Lung 
Cancer: Biology, Therapy, and Personalized Medicine 

clincancerres.aacrjournals.org/content/18/
3_Supplement.toc 

AACR-NCI-EORTC http://mct.aacrjournals.org/search 

 American Cancer Society Biannual Survivorship Conference https://survivorshipconference.cancer.org/ 

 American Society of Clinical Oncology (ASCO) http://meetinglibrary.asco.org/ 

 ASCO Genitourinary (GU) http://meetinglibrary.asco.org/ 

 ASCO Head and Neck   

 ASCO Thoracic   

 American Society of Hematology (ASH)   

 American Society of Radiation Oncology (ASTRO) http://www.redjournal.org/content/astro_ab
stracts 

 American Society of Psychosocial Oncology (APOS) http://onlinelibrary.wiley.com/journal/10.10
02/(ISSN)1099-1611 

 European Association for Cancer Research (EACR) http://eacr24.eacr.org/ 

 European Lung Cancer Conference (ELCC) http://www.esmo.org/Conferences/Past-
Conferences/ELCC-2017-Lung-Cancer 

 European Society for Medical Oncology (ESMO) http://www.esmo.org/ 

 ESMO Immunooncology conference http://www.esmo.org/Conferences/ESMO-
Immuno-Oncology-Congress-2017 

 ESMO World Congress on Gastrointestinal Cancer http://www.esmo.org/Conferences/Past-
Conferences/World-GI-2017-
Gastrointestinal-Cancer 

 European SocieTy for Radiotherapy & Oncology (ESTRO) http://oncologypro.esmo.org/Meeting-
Resources 

 International Association for the Study of Lung Cancer (IASLC) 

 International Society of Psychosocial Oncology (IPOS) http://ipos-society.org/ 

 Multinational Association for Supportive Care in Cancer 
(MASCC) 

http://www.mascc.org/ 

 Society of Behavioral Medicine http://www.sbm.org/ 

 Society for Melanoma Research https://www.societymelanomaresearch.org
/ 

 Society for Immunotherapy in Oncology (SITC) https://www.sitcancer.org/home 

 
aKeywords used: alemtuzumab, nivolumab, pembrolizumab, pidilizumab, BMS 936559, durvalumab, 
Atezolizumab, Avelumab, Ipilimumab, Tremelimumab, rituximab, ofatumumab 
bKeywords were searched one at a time, and results for each search were exported into EndNote. 



 

 

Supplementary Table 2: Ratings of Potential for Study Bias 

Publication 

Random 
Sequence 
Generation 

Allocation 
concealment 

Blinding of 
participants 

and 
personnel 

Blinding of 
outcome 

assessors 

Incomplete 
outcome 

data 

Selective 
outcome 
reporting 

Other 
sources of 

bias 

Overall 
Risk of 

bias 

Ascierto, et al. 2017 (1) low low low low low low low low 

Barlesi, et al. 2019 (2) low low high low low low low high 

Bordoni, et al. 2017 (3) low low high low low low low high 

Brahmer, et al. 2017 (4) low low high low low low low high 

Cella, et al. 2016 (5) low low high low low low low high 

Coens, et al. 2017 (6) low low low low low low low low 

El-Khoueiry, et al. 2017 (7) high high high low low low low high 

Harrington, et al. 2017 (8) low low high low low low low high 

Hui, et al. 2019 (9) low low low low low low low low 

Kaufman, et al. 2017 (10) high high high low low unclear low high 

Larkin, et al. 2018 (11) low low high low high low unclear high 

Long, et al. 2016 (12) low low low low unclear low low low 

Mathias, et al. 2015 (13) high high high unclear unclear unclear unclear high 

Mazieres, et al. 2018 (14) low low low low low unclear unclear low 

O'Donnell, et al. 2018 (15) high high high low unclear low unclear high 

Perol, et al. 2019 (16) high high high low unclear low unclear high 

Petrella, et al. 2017 (17) low low high low low low unclear high 

Powles, et al. 2018 (18) low low high low low low unclear high 

Reck, et al. 2018 (19) low low high low low low low high 

Revicki, et al. 2012 (20) low low low low low unclear low low 

Schadendorf, et al. 2016 (21) low low high low low low low high 

Schadendorf, et al. 2017 (22) low low low low low low low low 

Sharma, et al. 2017 (23) high high high low low low low high 

Vaughn, et al. 2018 (24) low low high low low low low high 

Weber, et al. 2017 (25) low low low low unclear unclear low low 

Younes, et al. 2016 (26) high high high low low low low high 



 

 

Supplementary Table 3: Ratings of Quality of Patient-Reported Outcomes (PRO) Reportinga 

Publication 

PRO identified 
in abstract as 

primary or 
secondary 
outcomes 

PRO 
hypothesis 

and relevant 
domains 

PRO validity 
or reliability 
provided or 

cited 

Method of 
data collection 

Statistical 
approaches 
for missing 

data 
described 

PRO-specific 
limitations and 

implications 
presented 

Sum 

Ascierto, et al. 2017 (1) 0 0 1 0 1 1 3 

Barlesi, et al. 2019 (2) 1 0 1 1 1 1 5 

Bordoni, et al. 2017 (3) 1 0 1 0 0 1 3 

Brahmer, et al. 2017 (4) 1 0 1 0 1 1 4 

Cella, et al. 2016 (5) 1 0 1 0 1 1 4 

Coens, et al. 2017 (6) 1 1 1 0 1 1 5 

El-Khoueiry, et al. 2017 (7) 0 0 1 1 1 0 3 

Harrington, et al. 2017 (8) 1 0 1 1 1 1 5 

Hui, et al. 2019 (9) 1 0 1 1 1 1 5 

Kaufman, et al. 2017 (10) 1 0 1 1 0 1 4 

Larkin, et al. 2018 (11) 0 0 1 0 0 0 1 

Long, et al. 2016 (12) 1 0 1 1 1 1 5 

Mathias, et al. 2015 (13) 1 0 0 0 0 0 1 

Mazieres, et al. 2018 (14) 1 0 0 0 0 0 1 

O'Donnell, et al. 2018 (15) 1 0 0 0 0 0 1 

Perol, et al. 2019 (16) 1 0 0 0 0 0 1 

Petrella, et al. 2017 (17) 1 1 1 1 1 1 6 

Powles, et al. 2018 (18) 0 0 1 1 0 0 2 

Reck, et al. 2018 (19) 1 0 1 1 1 1 5 

Revicki, et al. 2012 (20) 1 0 1 1 0 1 4 

Schadendorf, et al. 2016 
(21) 

1 0 0 0 1 1 3 

Schadendorf, et al. 2017 
(22) 

1 0 0 0 1 1 3 

Sharma, et al. 2017 (23) 0 0 1 0 0 0 1 

Vaughn, et al. 2018 (24) 1 0 0 1 1 1 4 

Weber, et al. 2017 (25) 0 0 1 0 1 0 2 

Younes, et al. 2016 (26) 0 0 0 0 0 0 0 
a0=absent, 1=present



 

 

Supplementary Figures 
 
 
Supplementary Figure 1:  Meta-Analysis of Within-Group Change in Physical Functioning in Patients 
Receiving Immune Checkpoint Inhibitor Therapy. Positive values indicate improvement. Error bars represent 
95% confidence intervals (CIs). Random effect models were used with a two-sided alpha level of .05.  NSCLC = 
non-small cell lung cancer. 
 

 



 

 

Supplementary Figure 2.  Meta-Analysis of Differences in Mean Change in Physical Functioning from 
Baseline to Follow-Up in Physical Functioning at Follow-up in Patients Treated with Immune Checkpoint 
Inhibitors versus Other Regimens. Positive values favor immune checkpoint inhibitors. Error bars represent 
95% confidence intervals (CIs). Random effect models were used with a two-sided alpha level of .05. NSCLC = 
non-small cell lung cancer. 

 

 
  



 

 

 
Supplementary Figure 3:  Change From Baseline to Follow-up in Symptomatology in Patients Receiving 
Immune Checkpoint Inhibitors. Analyses were done for A) appetite loss, B) constipation, C) diarrhea, D) 
dyspnea, E) fatigue, F) insomnia, G) nausea and vomiting, and H) pain. Error bars represent 95% confidence 
intervals (CIs). Random effect models were used with a two-sided alpha level of .05. NSCLC = non-small cell 
lung cancer. 
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Supplementary Figure 4:  Comparing Mean Change in Symptomatology From Baseline to Follow-Up in 
Patients Receiving Immune Checkpoint Inhibitors (ICIs) Compared to Patients Not Treated With ICI. 
Analyses were done for A) appetite loss, B) constipation, C) diarrhea, D) dyspnea, E) fatigue, F) insomnia, G) 
nausea, and H) pain. Error bars represent 95% confidence intervals (CIs). Random effect models were used 
with a two-sided alpha level of .05. IO = immune checkpoint inhibitor group. NSCLC = non-small cell lung cancer 
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