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Appendix Table A: Systematic Literature Keyword and Citation Search Strategy 

 

KEYWORD SEARCH 

Databases 
Cochrane Database of 

Systematic Reviews® 

OVID® (without revisions) 

MEDLINE® EMBASE® 

Limits 

- Date of inception to 31 

December 2013 

 

- Date of inception (1946) to 

31 December 2013 

- English language 

- Humans 

- Publication types: meta-

analysis, systematic 

 reviews 

- Date of inception (1974) to 

31 December 2013 

- English language 

- Humans 

- Publication types: meta-

analysis, systematic 

 reviews 

Keyword Search #1 OR #2 OR #3 OR #4 

Indirect 

Comparisons 

#1 

“network meta-analysis” OR “network meta-regression” OR “multiple treatment meta-

analysis” OR “multiple treatments meta-analysis” OR “mixed treatment comparison” OR 

“mixed treatment comparisons” 

#2 

“mixed treatment” OR “mixed treatments” OR “multiple treatment” OR “multiple 

treatments” OR “treatment network” OR “treatment networks” OR “multiple comparison” 

OR “multiple comparisons” 

#3 “indirect comparison” OR “indirect comparisons” 

Overview of 

Reviews 
#4 

“overview of reviews” OR “umbrella review” OR “overview of systematic reviews” OR 

“overview of meta-analyses” OR “multiple systematic reviews” OR “multiple meta-

analyses” OR “overview of Cochrane reviews” OR “multiple Cochrane reviews” OR 

“overview of Cochrane” 

 

CITATION SEARCH 

Databases SCOPUS® Web of Science® 

Limits 
- Date of inception to 31 December 2013 

- English language 

Citation Search Articles citing the following 11 articles below 

#1 Bucher HC, Guyatt GH, Griffith LE, Walter SD. J Clin Epidemiol 1997;50(6):683-91. 

#2 Lumley T. Stat Med 2002;21(16):2313-24. 

#3 Donegan S, Williamson P, Gamble C, Tudur-Smith C. PLoS One 2010;5(11):e11054. 

#4 
Song F, Loke YK, Walsh T, Glenny AM, Eastwood AJ, Altman DG. BMJ 

2009;338:b1147. 

#5 

Wells GA, Sultan SA, Chen L, Khan M, Coyle D. Indirect Evidence: Indirect Treatment 

Comparisons in Meta-analysis. Ottawa: Canadian Agency for Drugs and Technologies in 

Health, 2009. 

#6 
Glenny AM, Altman DG, Song F, Sakarovitch C, Deeks JJ, D’Amico R, et al. Health 

Technol Assess 2005;9(26):1-134, iii-iv. 

#7 
Hoaglin DC, Hawkins N, Jansen JP, Scott DA, Itzler R, Cappelleri JC, et al. Value Health 

2011;14(4):429-37. 

#8 Edwards SJ, Clarke MJ, Wordsworth S, Borrill J. Int J Clin Pract 2009;63:841-54. 

#9 
Lu G, Ades AE, Sutton AJ, Cooper NJ, Briggs AH, Caldwell DM. Stat Med 

2007;26(20):3681-99. 

#10 Salanti G, Higgins JP, Ades AE, Ioannidis JPStat Methods Med Res 2008;17(3):279-301. 

#11 Salanti G, Ades AE, Ioannidis JP. J Clin Epidemiol 64(2):163-71. 
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Appendix A Figure A and B: Proportional Venn diagrams of systematic search yields for indirect comparison meta-

analytic empirical applications depicting unique and overlap applications identified by each search strategy, N=361. 

Circle size is proportional to the number of papers identified from each search strategy. 

A. Empirical applications identified by each keyword search, n=314 (EMBASE keyword, n=282; MEDLINE 

keyword, n=239; and Cochrane Database of Systematic Reviews (CDSR) keyword, n=20).  

B. Empirical applications identified by each keyword and citation search, n=361 (keyword (EMBASE, 

MEDLINE, CDSR), n=314; Web of Science citation, n=234; Scopus citation, n=226). 
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Appendix B: List of references of identified methodological contributions of 

indirect comparison meta-analytic methods  

 

[B1] Achana FA, Cooper NJ, Dias S, Lu G, Rice SJ, Kendrick D, et al. Extending methods for 

investigating the relationship between treatment effect and baseline risk from pairwise meta-

analysis to network meta-analysis. Stat Med 2013; 32(5):752-71. 

[B2] Ades AE, Mavranezouli I, Dias S, Welton NJ, Whittington C, Kendall T. Network meta-

analysis with competing risk outcomes. Value Health 2010;13(8):976-83. 

[B3] Ballesteros, J. Orphan comparisons and indirect meta-analysis: a case study on 

antidepressant efficacy in dysthymia comparing tricyclic antidepressants, selective serotonin 

reuptake inhibitors, and monoamine oxidase inhibitors by using general linear models. J Clin 

Psychpharmacol 2005;25(2):127-31. 

[B4] Bucher HC, Guyatt GH, Griffith LE, Walter SD. The results of direct and indirect treatment 

comparisons in meta-analysis of randomized controlled trials. J Clin Epidemiol 1997;50(6):683-

91. 

[B5] Caldwell DM, Welton NJ, Ades AE. Mixed treatment comparison analysis provides 

internally coherent treatment effect estimates based on overviews of reviews and can reveal 

inconsistency. J Clin Epidemiol 2010;63(8):875-82. 

[B6] Chaimani A, Vasiliadis HS, Pandis N, Schmid CH, Welton NJ, Salanti G. Effects of study 

precision and risk of bias in networks of interventions: a network meta-epidemiological study. Int 

J Epidemiol 2013;42(4):1120-131. 

[B7] Chaimani A, Higgins JP, Mavridis D, Spyridonos P, Salanti G. Graphical tools for network 

meta-analysis in STATA. PLoS One 2013;8(10):e76654. 

[B8] Chootrakool H, Shi JQ, Yue R. Meta-analysis and sensitivity analysis for multi-arm trials 

with selection bias. Stat Med 2011;30(11):1183-98. 

[B9] Chung H, Lumley T. Graphical exploration of network meta-analysis data: the use of 

multidimensional scaling. Clin Trials 2008;5(4):301-7. 

[B10] Cooper NJ, Sutton AJ, Morris D, Ades AE, Welton NJ. Addressing between-study 

heterogeneity and inconsistency in mixed treatment comparisons: application to stroke prevention 

treatments in individuals with non-rheumatic atrial fibrillation. Stat Med 2009;28(14):1861-81. 

[B11] Cooper NJ, Peters J, Lai MC, Juni P, Wandel S, Palmer S, et al. How valuable are multiple 

treatment comparison methods in evidence-based health-care evaluation? Value Health 

2011;14(2):371-80. 

[B12] Cope S, Jansen JP. Quantitative summaries of treatment effect estimates obtained with 

network meta-analysis of survival curves to inform decision-making. BMC Med Res Methodol 

2013;13:147. 
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[B13] Del Giovane C, Vacchi L, Mavridis D, Filippini G, Salanti G. Network meta-analysis 

models to account for variability in treatment definitions: application to dose effects. Stat Med 

2013;32(1):25-39. 

[B14] Dias S, Welton NJ, Caldwell DM, Ades AE. Checking consistency in mixed treatment 

comparison meta-analysis. Stat Med 2010;29:932-44. 

[B15] Dias S, Welton NJ, Marinho VCC, Salanti G, Higgins JPT, Ades AE. Estimation and 

adjustment of bias in randomized evidence by using mixed treatment comparison meta-analysis. J 

R Statist Soc A 2010;173(3):613-29. 

[B16] Ding Y, Fu H. Bayesian indirect and mixed treatment comparisons across longitudinal time 

points. Stat Med 2013;32(15):2613-28. 

[B17] Donegan S, Williamson P, D’Alessandro U, Tudur Smith C. Assessing the consistency 

assumption by exploring treatment by covariate interactions in mixed treatment comparison meta-

analysis: individual patient-level covariates versus aggregate trial-level covariates. Stat Med 

2012;31(29):3840-57. 

[B18] Donegan S, Williamson P, D’Alessandro U, Garner P, Smith CT. Combining individual 

patient data and aggregate data in mixed treatment comparison meta-analysis: individual patient 

data may be beneficial if only for a subset of trials. Stat Med 2013;32(6):914-30. 

[B19] Druyts E, Thorlund K, Humphreys S, Lion M, Cooper CL, Mills EJ. Interpreting discordant 

indirect and multiple treatment comparison meta-analyses: an evaluation of direct acting antivirals 

for chronic hepatitis C infection. Clin Epidemiol 2013;5(1):173-183. 

[B20] Eckermann S, Coory M, Willan AR. Indirect comparison: relative risk fallacies and odds 

solution. J Clin Epidemiol 2009;62:1031-6. 

[B21] Fu H, Price KL, Nilsson ME, Ruberg SJ. Identifying potential adverse events dose-

response relationships via Bayesian indirect and mixed treatment comparison models. J Biopharm 

Stat 2013;23(1):26-42. 

[B22] Griffin S, Bojke L, Main C, Palmer S. Incorporating direct and indirect evidence using 

bayesian methods: an applied case study in ovarian cancer. Value Health 2006;9(2):123-31. 

[B23] Gross JL, Rogers J, Polhamus D, Gillespie W, Friedrich C, Gong Y, et al. A novel model-

based meta-analysis to indirectly estimate the comparative efficacy of two medications: an 

example using DPP-4 inhibitors, sitagliptin and linagliptin, in treatment of type 2 diabetes mellitus. 

BMJ Open 2013;3(3):e001844. 

[B24] Gwaza L, Gordon J, Welink J, Potthast H, Hansson H, Stahl M, et al. Statistical approaches 

to indirectly compare bioequivalence between generics: a comparison of methodologies 

employing artemether/lumefantrine 20/120 mg tablets as prequalified by WHO. Eur J Clin 

Pharmacol 2012;68(12):1611-8. 
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[B25] Hawkins N, Scott DA, Woods B. How far do you go? Efficient searching for indirect 

evidence. Med Decis Making 2009;29(3):273-81. 

[B26] Hawkins N, Scott DA, Woods BS, Thatcher N. No study left behind: a network meta-

analysis in non-small-cell lung cancer demonstrating the importance of considering all relevant 

data. Value Health 2009;12(6):996-1003. 

[B27] Hong H, Carlin BP, Shamliyan TA, Wyman JF, Ramakrishnan R, Sainfort F, et al. 

Comparing Bayesian and frequentist approaches for multiple outcome mixed treatment 

comparisons. Med Decis Making 2013;33(5):702-14. 

[B28] Jansen JP, Cope S. Meta-regression models to address heterogeneity and inconsistency in 

network meta-analysis of survival outcomes. BMC Med Res Method 2012;12:152. 

[B29] Jansen JP, Schmid CH, Salanti G. Directed acyclic graphs can help understand bias in 

indirect and mixed treatment comparisons. J Clin Epidemiol 2012;65(7):798-807. 

[B30] Jansen JP. Network meta-analysis of survival data with fractional polynomials. BMC Med 

Res Methodol 2011;11:61. 

[B31] König J, Krahn U, Binder H. Visualizing the flow of evidence in network meta-analysis 

and characterizing mixed treatment comparisons. Stat Med 2013;32(30): 5414-29. 

[B32] Krahn U, Binder H, König J. A graphical tool for locating inconsistency in network meta-

analyses. BMC Med Res Methodol 2013;13(1):35. 

[B33] Lee C, Hunsche E, Balshaw R, Kong SX, Scnitzer TJ. Need for common internal controls 

when assessing the relative efficacy of pharmacologic agents using a meta-analytic approach: Case 

study of cyclooxygenase 2-selective inhibitors for the treatment of osteoarthritis. Arthritis Rheum 

2005;53(4):510-8. 

[B34] Lu G, Ades A. Modeling between-trial variance structure in mixed treatment comparisons. 

Biostatistics 2009;10(4):792-805. 

[B35] Lu G, Ades AE. Assessing evidence inconsistency in mixed treatment comparisons. JASA 

2006;101(474):447-459. 

[B36] Lu G, Ades AE. Combination of direct and indirect evidence in mixed treatment 

comparisons. Stat Med 2004;23(20):3105-24. 
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[B38] Lumley T. Network meta-analysis for indirect treatment comparisons. Stat Med 

2002;21(16):2313-24. 
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meta-analytic methods  
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Appendix D: List of references of identified empirical applications of indirect 

comparison meta-analytic methods  
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Appendix E: Co-authorship of indirect comparison meta-analytic methods by 

country over time 

Directed co-authorship network of the 361 indirect comparison meta-analytic applications, 129 components, 1513 

authors, 2000 to 2013. Colour based on country: Canada (red), the United States (blue), the United Kingdom (yellow), 

all other Europe (light yellow), and all other regions (white). Authors publishing on papers with more than one country 

affiliation were coloured based on combinations of the primary colours and white, thereby yielding secondary and 

tertiary colours. For example, authors on papers with affiliations from Canada and the United States were coloured 

purple (a combination of red and blue), authors on papers with affiliations from the United States and the United 

Kingdom were coloured green (a combination of blue and yellow), and authors on papers with affiliations from Canada 

and the United Kingdom were coloured orange (a combination of red and yellow). Authors on papers affiliated with 

Canada, the United States, and the United Kingdom were coloured grey (a combination of red, blue, and yellow). The 

addition of other European countries (light yellow) and all other regions (white) into the mix, lightened these colour 

combinations. For example, authors on papers affiliated with Canada, the United States, and all other regions were 

coloured light purple (a combination of red, blue, and white). 
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Appendix F: Co-authorship of indirect comparison meta-analytic methods by 

affiliation type over time 

Directed co-authorship network of the 361 indirect comparison meta-analytic applications, 129 components, 1513 

authors, 2000-2013. Colour based on affiliation type: academic (red), government (yellow), industry (blue), and all 

other affiliation types (white). Authors publishing on papers with more than one affiliation type were coloured based 

on combinations of the primary colours and white, thereby yielding secondary and tertiary colours. For example, 

authors on papers with affiliated with academia and government were coloured orange (a combination of red and 

yellow), authors on papers affiliated with government and industry were coloured green (a combination of yellow and 

blue), authors on papers affiliated with academia and industry were coloured purple (a combination of red and blue), 

and authors on papers affiliated with academic, government, and industry were coloured grey (a combination of red, 

yellow, and blue). The addition of other affiliation types into the mix, which were represented by the colour white, 

lightened these colour combinations. For example, authors on papers affiliated with academia, government, and other 

were coloured light orange (a combination of red, yellow, and white). 
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