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Supplementary Table A. Summary of predicted outcomes for the 408 prognostic models for outcome prediction in patients 

with COPD. 

 

Outcome 
Emergency department 

(n = 14 models) 

Hospitalized patients 

(n = 155 models) 

Outpatients 

(n = 239) 

Overall 

(n = 408) 

Mortality 7 78 124 209 

Change in physical activity 2 0 0 2 

Composite outcome 2 13 9 24 

Hospitalization 1 0 16 17 

ICU admission 1 0 0 1 

Readmission 0 36 0 36 

NIV failure 0 14 0 14 

Length of stay 0 9 0 9 

Weaning success 0 2 0 2 

Treatment failure 1 0 8 9 

AECOPD 0 2 40 42 

Prolonged MV 0 1 0 1 

Spirometric indices 0 0 25 25 

Cost 0 0 2 2 

Adherence to rehab 0 0 2 2 

Late recovery 0 0 1 1 

COPD-related disability 0 0 3 3 

6-MWD decline 0 0 4 4 

Pneumonia 0 0 1 1 

Hypoxic RF 0 0 3 3 

BODE improvement 0 0 1 1 

 

Abbreviations: 6-MWD, 6-minute walking distance test; AECOPD, acute exacerbation of chronic obstructive pulmonary 

disease; COPD, chronic obstructive pulmonary disease; ICU, intensive care unit; MV, mechanical ventilation; NIV, non-

invasive ventilation; RF, respiratory failure 

  



Supplementary Table B. Top predictors in the 408 prognostic models for COPD patients stratified by clinical setting. 

 

Overall  

(n = 408 models) 

Outpatients  

(n = 239 models) 

Hospitalized patients  

(n = 155 models) 

Emergency department  

(n = 14 models) 

Predictor 
N of 

models 
Predictor 

N of 

models 
Predictor 

N of 

models 
Predictor 

N of 

models 

Age 166 Age 105 Age 56 
LTOT/NIV at 

home 
8 

FEV1 85 FEV1 69 Sex 30 Age 5 

Sex 74 Smoking 54 PaCO2 24 mMRC scale 5 

BMI 66 BMI 51 
Previous 

hospitalizations 
20 

Charlson 

comorbidity index 
4 

Smoking 65 Sex 43 Length of stay 20 PaCO2 3 

Previous 

exacerbations 
53 

Previous 

exacerbations 
43 

Charlson 

comorbidity 

index 

19 

Use of inspiratory 

accessory muscle 

and Paradoxical 

breathing 

3 

Previous 

hospitalizations 
50 BODE index 43 pH 18 

Glasgow (or 

Japan) coma scale 
3 

BODE index 43 
Previous 

hospitalizations 
28 Heart failure 16 FEV1 2 

mMRC scale 42 Diabetes mellitus 24 BMI 15 pH 2 

Charlson 

comorbidity 

index 

35 mMRC scale 23 Serum albumin 15 
Cardiovascular 

diseases 
2 

Serum CRP 34 
Cardiovascular 

diseases 
23 FEV1 14 

Previous 

hospitalizations 
2 

  Serum CRP 23 mMRC scale 14   

    Anemia 14   

 

 

 

 

 

 

 

 



Supplementary Table C. Articles describing the development of prognostic models for outcome prediction in 

patients with COPD in outpatient settings. 

 

References Number of models  

Dompeling, 1992 [1] 2 

Campbell, 1985 [2] 1 

Smit, 1983 [3] 3 

Daughton, 1984 [4] 1 

Ball, 1995 [5] 1 

Ashutosh, 1997 [6] 1 

Kessler, 1999 [7] 1 

Dewan, 2000 [8] 1 

Miravitlles, 2000 [9] 2 

Miravitlles, 2001 [10] 1 

Fan, 2002 [11] 1 

Celli, 2004 [12] 1 

Bloch, 2004 [13] 1 

Miravitlles, 2005 [14] 2 

Mapel, 2005 [15] 1 

Miravitlles, 2006 [16] 2 

Man, 2006 [17] 1 

Esteban, 2006 [18] 1 

Niewoehner, 2007 [19] 2 

Fan, 2007 [20] 3 

Briggs, 2008 [21] 1 

Blanchette, 2008 [22] 1 

Fan, 2008 [23] 1 

Soler-Cataluña, 2009 [24] 2 

Omachi, 2008 [25] 2 

Schembri, 2009 [26] 1 

Puhan, 2009 [27] 2 

Mehrotra, 2010 [28] 2 

Benzo, 2010 [29] 1 

Eisner, 2011 [30] 3 

Brusse, 2011 [31] 1 

Simon-Tuval, 2011 [32] 1 

Waschki, 2011 [33] 1 

Lee, 2011 [34] 3 

Esteban, 2011 [35] 1 

Zhang, 2011 [36] 1 

Esteban, 2011 [37] 1 

Gale, 2011 [38] 3 

Williams, 2012 [39] 1 

Yoo, 2011 [40] 3 

Ozgur, 2012 [41] 1 

Celli, 2012 [42] 9 

Divo, 2012 [43] 2 

Jensen, 2013 [44] 2 

Puhan, 2012 [45] 2 

Mannino, 2013 [46] 1 

Ryynanen, 2013 [47] 1 

Thomsen, 2013 [48] 2 

Stolz, 2014 [49] 8 

Roberts, 2013 [50] 4 

Heerema, 2013 [51] 1 



References Number of models  

Bertens, 2013 [52] 1 

Moy, 2014 [53] 2 

Bowler, 2014 [54] 1 

Koskela, 2014 [55] 1 

Stolz, 2014 [56] 3 

Boutou, 2014 [57] 1 

Suzuki, 2014 [58] 7 

Make, 2015 [59] 1 

Wilson, 2015 [60] 2 

Montserrat-Capdevila, 2015 [61] 1 

Shin, 2015 [62] 2 

Abascal-Bolado, 2015 [63] 1 

Kerkhof, 2015 [64] 1 

Montserrat-Capdevila, 2015 [65] 1 

Miravitlles, 2016 [66] 1 

Ramon, 2016 [67] 3 

Park, 2016 [68] 5 

Blumenthal, 2016 [69] 1 

Beijers, 2016 [70] 1 

Boeck, 2016 [71] 12 

Horita, 2016 [72] 1 

Zafari, 2016 [73] 1 

Chan, 2017 [74] 1 

Sand, 2016 [75] 17 

Ansari, 2016 [76] 2 

Barton, 2017 [77] 1 

Crook, 2017 [78] 4 

Russo, 2017 [79] 2 

Sundh, 2017 [80] 3 

Kurashima, 2016 [81] 1 

Villalobos, 2017 [82] 2 

Strassman, 2017 [83] 17 

Dal Negro, 2017 [84] 1 

Hoogendoorn, 2017 [85] 1 

Mendy, 2018 [86] 14 

Kang, 2017 [87] 6 

Fijačko, 2018 [88] 6 

Bafadhel, 2018 [89] 1 

Stanford, 2018 [90] 1 

Samp, 2018 [91] 1 

Miravitlles, 2018 [92] 1 

Vela, 2018 [93] 1 

Morales, 2018 [94] 2 

Hwang, 2019 [95] 9 

Annavarapu, 2018  [96] 1 

 

  



Supplementary Table D. Articles describing the development of prognostic models for outcome prediction in 

hospitalized COPD patients. 

 

References Number of models  

Menzies, 1989 [97] 2 

Fuso, 1995 [98] 2 

Nava, 1994 [99] 2 

Dubois, 1994 [100] 1 

Rieves, 1993 [101] 2 

Vitacca, 1996 [102] 1 

Connors, 1996 [103] 1 

Szekely, 1997 [104] 1 

Antonelli Incalzi, 1997 [105] 1 

Anton, 2000 [106] 1 

Putinati, 2000 [107] 1 

Antonelli Incalzi, 2001 [108] 1 

Roberts, 2002 [109] 3 

Patil, 2003 [110] 6 

Goel, 2003 [111] 3 

Scala, 2004 [112] 2 

Khilnani, 2004 [113] 1 

Confalonieri, 2005 [114] 1 

Ucgun, 2006 [115] 3 

Yohannes, 2005 [116] 2 

Almagro, 2006 [117] 1 

Chen, 2006 [118] 1 

Wildman, 2007 [119] 2 

Liu, 2007 [120] 1 

Ruiz-Gonzalez, 2008 [121] 1 

Mohan, 2008 [122] 2 

Wildman, 2009 [123] 1 

Chakrabarti, 2009 [124] 4 

Tsimogianni, 2009 [125] 1 

Tabak, 2009 [126] 1 

Terzano, 2010 [127] 3 

Roca, 2011 [128] 1 

Aburto, 2011 [129] 1 

Asiimwe, 2011 [130] 1 

Abrams, 2011 [131] 1 

Matkovic, 2012 [132] 3 

Steer, 2012 [133] 3 

Slenter, 2013 [134] 1 

Jurado Gamez, 2013 [135] 1 

Tabak, 2013 [136] 1 

Haja Mydin, 2013 [137] 1 

Amalakuhan, 2012 [138] 1 

Lindenauer, 2013 [139] 1 

Almagro, 2014 [140] 1 

Wang, 2014 [141] 1 

Batzlaff, 2014 [142] 1 

Sharif, 2014 [143] 2 

Diamantea, 2014 [144] 1 

Cheng, 2014 [145] 2 

Roche, 2014 [146] 1 

Quintana, 2014 [147] 1 



References Number of models  

Grolimund, 2015 [148] 5 

Crisafulli, 2015 [149] 1 

Fan, 2014 [150] 1 

Quintana, 2015 [151] 1 

Quintana, 2014 [152] 3 

Yu, 2015 [153] 1 

Roberts, 2015 [154] 5 

Liu, 2015 [155] 1 

Kon, 2015 [156] 2 

Glaser, 2015 [157] 1 

Crisafulli, 2016 [158] 1 

Garcia Sidro, 2015 [159] 1 

Ramaraju, 2016 [160] 2 

Sainaghi, 2016 [161] 1 

He, 2018 [162] 1 

Garcia-Rivero, 2017 [163] 2 

Echevarria, 2017 [164] 1 

Sakamoto, 2017 [165] 1 

Feng, 2017 [166] 5 

Almagro, 2017 [167] 1 

Lau, 2017 [168] 1 

Vanasse, 2017 [169] 1 

Duenk, 2017 [170] 1 

Yao, 2017 [171] 4 

Bernabeu-Mora, 2017 [172] 2 

Winther, 2017 [173] 2 

Zhong, 2017 [174] 1 

Pavlisa, 2017 [175] 4 

Rezaee, 2017 [176] 3 

Hakim, 2018 [177] 5 

Esteban, 2018 [178] 1 

Serra-Pimacal, 2018 [179] 3 

Cerezo Lajas, 2018 [180] 1 

Epstein, 2018 [181] 2 

Bottle, 2018 [182] 2 

Schuler, 2018 [183] 2 

Madkour, 2013 [184] 2 

 

  



Supplementary Table E. Articles describing the development of prognostic models for outcome prediction in 

COPD patients attending the emergency department. 

 

References Number of models 

Murata, 1992 [185] 1 

Kim, 2006 [186] 1 

Roche, 2008 [187] 1 

Stiell, 2014 [188] 1 

Quintana, 2014 [189] 1 

Quintana, 2014 [147] 1 

Quintana, 2014 [152] 2 

Esteban, 2015 [190] 2 

Esteban, 2016 [191] 4 

 

 

 



Supplementary Table F. External validation studies for prognostic models for outcome prediction in COPD patients. 

 

Reference Model name Cohort name 
Sample size 

(cases/total) 
Outcome c-statistic (95% CI) Calibration 

Abu-Hussein, 2014  

[192] 
ADO  ICE COLD ERIC study 35/409 Mortality (2 years) 0.79 

Hosmer-Lemeshow 

test, calibration plot, 

calibration-in-the-

large 

Abu-Hussein, 2014 

[192] 
ADO  Swiss COPD Cohort 17/237 Mortality (2 years) 0.76 

Hosmer-Lemeshow 

test, calibration plot, 

calibration-in-the-

large 

Ansari, 2016* [76] ADO  NR 154/458 Mortality (10 years) 0.70 (0.66 to 0.75) NR 

Boeck, 2016* [71] ADO  PROMISE-COPD study 82/229 Mortality (5 years) 0.68 (0.61 to 0.74) 
Hosmer-Lemeshow 

test 

Echevarria, 2017* 

[164] 
ADO  Cohort 1 309/824 

Re-admission or mortality 

(90 days) 
0.67 (0.63 to 0.71) NR 

Echevarria, 2017* 

[164] 
ADO  Cohort 2 297/802 

Re-admission or mortality 

(90 days) 
0.64 (0.60 to 0.67) NR 

Echevarria, 2017* 

[164] 
ADO  Cohort 3 330/791 

Re-admission or mortality 

(90 days) 
0.58 (0.54 to 0.62) NR 

Esteban, 2011* 

[35] 
ADO  NR 112/348 Mortality (5 years) 0.74 (0.69 to 0.80) 

Hosmer-Lemeshow 

test 

Jones, 2016* [193] ADO  Optimum Patient Care NR/7105 Hospitalization (1 year) 0.57 (0.50 to 0.64) NR 

Marin, 2013* [194] ADO  COCOMICS study NR/3633 Mortality (10 years) 0.68 NR 

Morales, 2018* 

[94] 
ADO  UK CPRD 8083/52,684 Mortality (3 years) 0.732 (0.727 to 0.738) NR 

Motegi, 2013* 

[195] 
ADO  NR 64/183 AECOPD (1 year) 0.64 (0.56 to 0.73) NR 

Ou, 2014* [196] ADO  NR 114/594 Mortality (33 months) 0.70 NR 

Puhan, 2012 [45] ADO  

Basque study, CHS, CCHS, JHS, LHS, 

NETT, PAC-COPD study, PLATINO, 

Quality of Life of COPD Study Group 

1350/13,683 Mortality (3 years) 0.82 (0.81 to 0.83) 

Hosmer-Lemeshow 

test, calibration plot, 

calibration-in-the-

large 

Quintana, 2014* 

[189] 
ADO  NR NR/2067 Mortality (in-hospital) 0.78 NR 

Waschki, 2011* 

[33] 
ADO  NR 26/170 Mortality (4 years) 0.77 NR 



Reference Model name Cohort name 
Sample size 

(cases/total) 
Outcome c-statistic (95% CI) Calibration 

Zhang, 2011* [36] ADO  NR 60/405 Mortality (5 years) 0.66 (0.59 to 0.73) NR 

Boeck, 2016 [71] B-AE-D  COCOMICS study 307/2047 Mortality (2 years) 0.65 (0.62 to 0.69) 
Hosmer-Lemeshow 

test 

Boeck, 2016 [71] B-AE-D  COMIC study 82/675 Mortality (2 years) 0.67 (0.61 to 0.72) 
Hosmer-Lemeshow 

test 

Boeck, 2016 [71] † B-AE-D  ProCOLD study 36/160 Mortality (2 years) 0.60 (0.52 to 0.69) 
Hosmer-Lemeshow 

test 

Boeck, 2016 [71] † B-AE-D-C  ProCOLD study 36/160 Mortality (2 years) 0.69 (0.60 to 0.78) 
Hosmer-Lemeshow 

test 

Germini, 2018* 

[197] 
BAP-65 NR 165/2908 Mortality (in-hospital) 0.64 (0.59 to 0.68) Calibration plot 

Sangwan, 2017* 

[198] 
BAP-65 NR 9/50 Mortality (in-hospital) 0.92 (0.83 to 1.00) NR 

Chan, 2016* [199] BOD  NR NR/1110 Mortality 0.72 NR 

Crook, 2017* [78] BOD  NR 77/409 Mortality (5 years) 0.60 (0.52 to 0.68) NR 

Stolz, 2014* [49] BOD  PROMISE-COPD study 43/549 Mortality (2 years) 0.65 NR 

Zhang, 2011* [36] BOD  NR 60/405 Mortality (5 years) 0.66 (0.59 to 0.73) NR 

Faganello, 2010* 

[200] 
BODE  NR 60/120 AECOPD (1 year) 0.62 NR 

Herer, 2018* [201] BODE  NR 32/125 AECOPD (1 month) 0.78 (0.69 to 0.85) NR 

Horita, 2016* [72] BODE  NETT 287/607 Mortality (5 years) 0.62 NR 

Marin, 2013 [194] BODE  COCOMICS study 230/3633 Mortality (1 year) 0.68 NR 

Motegi, 2013* 

[195] 
BODE  NR 64/183 AECOPD (1 year) 0.65 (0.56 to 0.73) NR 

Moy, 2014* [53] BODE  NR 167 
Number of AECOPD (16 

months) 
0.62 NR 

Neo, 2017* [202] BODE  NR 17/124 Mortality (18 months) 0.72 (0.58 to 0.86) NR 

Pedone, 2014* 

[203] 
BODE  SARA study 141/468 Mortality (5 years) 0.64 NR 

Puhan, 2009* [27] BODE  Swiss Barmelweid Cohort 79/232 Mortality (3 years) 0.67 
Hosmer-Lemeshow 

test, calibration plot 

Puhan, 2009* [27] BODE  PAC-COPD study 41/342 Mortality (3 years) 0.62 
Hosmer-Lemeshow 

test, calibration plot 

Stolz, 2014*[49] BODE  PROMISE-COPD study 26/549 Mortality (1 year) 0.745 NR 

Strassman, 2017* 

[83] 
BODE  ICE COLD ERIC study 408 

Number of AECOPD (54 

months) 
0.69 (0.64 to 0.74) NR 



Reference Model name Cohort name 
Sample size 

(cases/total) 
Outcome c-statistic (95% CI) Calibration 

Waschki, 2011* 

[33] 
BODE  NR 26/169 Mortality (4 years) 0.76 NR 

Echevarria, 2017* 

[164] 
BODEx  Cohort 1 309/824 

Re-admission or mortality 

(90 days) 
0.65 (0.61 to 0.69) NR 

Echevarria, 2017* 

[164] 
BODEx  Cohort 2 297/802 

Re-admission or mortality 

(90 days) 
0.64 (0.60 to 0.68) NR 

Echevarria, 2017* 

[164] 
BODEx  Cohort 3 330/791 

Re-admission or mortality 

(90 days) 
0.62 (0.58 to 0.66) NR 

Golpe, 2018* [204] BODEx  NR 154/594 Mortality (1 year) 0.77 (0.74 to 0.80) NR 

Golpe, 2015* [205] BODEx  NR 12/142 Mortality 0.81 (0.73 to 0.87) NR 

Marin, 2013 [194] BODEx  COCOMICS study 1225/3633 Mortality (10 years) 0.64 NR 

Ou, 2014* [196] BODEx  NR 114/594 Mortality (1 year) 0.70 NR 

Strassman, 2017* 

[83] 
BODEx  ICE COLD ERIC 408 

Number of AECOPD (54 

months) 
0.72 (0.67 to 0.77) NR 

Chan, 2017 [74] BOSA NR NR/772 Mortality (5 years) 0.69 (0.64 to 0.74) NR 

Wildman, 2007 

[119] 
CAPS Case Mix Programme Database NR/NR Mortality (in-hospital) 0.70 (0.69 to 0.72) 

Hosmer-Lemeshow 

test 

Almagro, 2017 

[167] 
CODEX NR 122/697 Mortality (1 year) 0.68 (0.62 to 0.72) NR 

Echevarria, 2017* 

[164] 
CODEX Cohort 1 309/824 

Re-admission or mortality 

(90 days) 
0.69 (0.65 to 0.73) NR 

Echevarria, 2017* 

[164] 
CODEX Cohort 2 297/802 

Re-admission or mortality 

(90 days) 
0.66 (0.63 to 0.70) NR 

Echevarria, 2017* 

[164] 
CODEX Cohort 3 330/791 

Re-admission or mortality 

(90 days) 
0.62 (0.58 to 0.66) NR 

Golpe, 2018* [204] CODEX NR 154/594 Mortality (1 year) 0.80 (0.77 to 0.83) NR 

Liu, 2015* [155] CODEX NR 86/176 
AECOPD or mortality (90 

days) 
0.57 (0.49 to 0.66) NR 

Morales, 2018* 

[94] 
CODEX UK CPRD 8083/52,684 Mortality (3 years) 0.652 (0.646 to 0.648) NR 

Miravitlles, 2011* 

[206] 

COPD Severity 

Score 
ESFERA study 97/346 Treatment failure 0.72 NR 

Golpe 2018* [204] COTE  NR 154/594 Mortality (1 year) 0.63 (0.60 to 0.67) NR 

Golpe, 2015* [205] COTE  NR 12/142 Mortality (32 months) 0.66 (0.57 to 0.73) NR 

Morales, 2018* 

[94] 
COTE  UK CPRD 8083/52,684 Mortality (3 years) 0.674 (0.667 to 0.680) NR 



Reference Model name Cohort name 
Sample size 

(cases/total) 
Outcome c-statistic (95% CI) Calibration 

Villalobos, 2017* 

[82] 
COTE  NR 54/317 Mortality (4 months) 0.63 (0.55 to 0.71) Cox-Snell residuals 

Hoogendoorn, 2017 

[85] 
CPI 

COPDGene, OLIN, RECODE, ECLIPSE, 

UPLIFT 
13254 N of total AECOPD NR NR 

Ou, 2014* [196] CPI NR 114/594 Mortality (33 months) 0.72 NR 

Echevarria, 2016 

[207] 
DECAF NR NR/880 Mortality (30 days) 0.79 (0.75 to 0.83) Calibration plot 

Sangwan, 2017* 

[198] 
DECAF NR 9/50 Mortality (in-hospital) 0.91 (0.79 to 1.00) NR 

Boeck, 2016* [71] DOSE PROMISE-COPD study 82/229 Mortality (5 years) 0.58 (0.52 to 0.64) 
Hosmer-Lemeshow 

test 

Echevarria, 2017* 

[164] 
DOSE Cohort 1 309/824 

Re-admission or mortality 

(90 days) 
0.63 (0.59 to 0.67) NR 

Echevarria, 2017* 

[164] 
DOSE Cohort 2 297/802 

Re-admission or mortality 

(90 days) 
0.59 (0.55 to 0.64) NR 

Echevarria, 2017* 

[164] 
DOSE Cohort 3 330/791 

Re-admission or mortality 

(90 days) 
0.61 (0.57 to 0.65) NR 

Herer, 2018* [201] DOSE NR 32/125 AECOPD (1 month) 0.50 (0.41 to 0.59) NR 

Jones, 2009 [208] DOSE London COPD cohort 50/175 Hospitalization 0.755 NR 

Jones, 2016 [193] DOSE Optimum Patient Care NR/7105 Hospitalization (1 year) 0.64 (0.57 to 0.71) NR 

Marin, 2013* [194] DOSE COCOMICS study 1225/3633 Mortality (10 years) 0.62 NR 

Morales, 2018* 

[94] 
DOSE UK CPRD 8083/52684 Mortality (3 years) 0.645 (0.638 to 0.651) NR 

Motegi, 2013 [195] DOSE NR 64/183 AECOPD (1 year) 0.75 (0.67 to 0.82) NR 

Rolink, 2013* 

[209] 
DOSE NR NR/209 

Change in health status (2 

years) 
0.62 (0.50 to 0.74) NR 

Strassman, 2017* 

[83] 
DOSE ICE COLD ERIC 408 

Number of AECOPD (54 

months) 
0.68 (0.62 to 0.73) NR 

Marin, 2013 [194] e-BODE  COCOMICS study 1225/3633 Mortality (10 years) 0.66 NR 

Puhan, 2012 [45] Extended ADO  
Barmelweid study, CHS, Basque Study, 

JHS, SEPOC 
338/3693 Mortality (3 years) 0.74 (0.71 to 0.77) 

Hosmer-Lemeshow 

test, calibration plot, 

calibration-in-the-

large 

Esteban, 2010 

[210] 
HADO NR 71/543 Mortality (3 years) 0.81 (0.76 to 0.86) NR 



Reference Model name Cohort name 
Sample size 

(cases/total) 
Outcome c-statistic (95% CI) Calibration 

Quintana, 2014 

[189] 
HADO NR 36/1887 

Mortality (in-hospital or 

within 1 week of ED 

presentation) 

0.68 NR 

Esteban, 2011 [37] HADO-AH  NR 112/348 Mortality (5 years) 0.76 (0.71 to 0.81) 
Hosmer-Lemeshow 

test, calibration plot 

Cote, 2008 [211] mBODE%  BODE cohort 206/444 Mortality 0.72 (0.66 to 0.78) NR 

Stolz, 2014 [56] Model 1 NR 49/638 Mortality (3 years) 0.72 NR 

Stolz, 2014 [56] Model 2 NR 49/638 Mortality (3 years) 0.73 NR 

Anton, 2000 [106] NR NR 12/15 Success of NIV NR NR 

Bertens, 2013 [52] NR NR 793/222 AECOPD (2 years) 0.66 (0.61 to 0.71) Calibration plot 

Bloch, 2004 [13] NR NR 27/60 FEV1 change (6 months) 0.75 (0.62 to 0.87) NR 

Confalonieri, 2005 

[114] 
NR NR NR/145 NPPV failure (in-hospital) 0.71 (0.63 to 0.79) 

Hosmer-Lemeshow 

test 

Connors, 1996 

[103] 
NR NR 124/416 Mortality (6 months) 0.73 Calibration plot 

Esteban, 2011 [35] NR NR 112/348 Mortality (5 years) 0.74 (0.69 to 0.80) 
Hosmer-Lemeshow 

test 

Esteban, 2018 

[178] 
NR NR 492/3235 Mortality (1 year) 0.76 (0.74 to 0.78) 

Hosmer-Lemeshow 

test 

Kerkhof, 2015 [64] NR NR NR/2713 Frequent exacerbations 0.74 (0.71 to 0.76) Calibration plot 

Lindenauer, 2013 

[139] 
NR Cohort 1 NR/259,911 Mortality (30 days) 0.73 Overfitting index 

Lindenauer, 2013 

[139] 
NR Cohort 2 NR/279,377 Mortality (30 days) 0.72 Overfitting index 

Lindenauer, 2013 

[139] 
NR Cohort 3 NR/NR Mortality (30 days) 0.74 Overfitting index 

Murata, 1992 [185] NR NR 47/476 Relapse (48 hours) NR NR 

Stanford, 2018 [90] NR NR NR/NR Hospitalisation (1 year) 0.71 NR 

Tabak, 2013 [136] NR NR 957/33,327 Mortality (in-hospital) 0.84 (0.82 to 0.85) 
Hosmer-Lemeshow 

test, calibration plot 

Zafari, 2016 [73] NR EUROSCOP 542 FEV1 NA NR 

Zafari, 2016 [73] NR 
Pan-Canadian Early Detection of Lung 

Cancer Study 
940 FEV1 NA NR 

Echevarria, 2017 

[164] 
PEARL  Cohort 1 297/802 

Re-admission or mortality 

(90 days) 
0.68 (0.64 to 0.72) Calibration plot 

Echevarria, 2017 

[164] 
PEARL  Cohort 2 330/791 

Re-admission or mortality 

(90 days) 
0.70 (0.66 to 0.73) Calibration plot 



Reference Model name Cohort name 
Sample size 

(cases/total) 
Outcome c-statistic (95% CI) Calibration 

Lau, 2017 [168] RACE State Inpatient Database 17,294/258,113 Re-admission (30 days) NR NR 

Roche, 2014 [146] 
Roche 2008 

score 
NR 45/1824 Mortality (in-hospital) 0.77 (0.72 to 0.81) NR 

Marin, 2013* [194] SAFE COCOMICS study 1225/3633 Mortality (10 years) 0.67 NR 

Herer, 2018* [201] SCOPEX NR 32/125 AECOPD (1 month) 0.74 (0.65 to 0.81) NR 

Strassman, 2017* 

[83] 
SCOPEX ICE COLD ERIC 408 

Number of AECOPD (54 

months) 
0.70 (0.65 to 0.75) NR 

Almagro, 2014* 

[140] 
Updated ADO  ESMI study NR/557 Mortality (1 years) 0.64 (0.61 to 0.67) NR 

Morales, 2018* 

[94] 
Updated ADO  UK CPRD 8083/52,684 Mortality (3 years) 0.724 (0.719 to 0.730) NR 

Neo, 2017* [202] Updated ADO  NR 17/124 Mortality (18 months) 0.685 (0.55 to 0.82) NR 

Puhan, 2012 [45] Updated ADO  
Barmelweid study, CHS, Basque study, 

JHS, Quality of Life of COPD study 
338/3693 Mortality (3 years) 0.73 (0.70 to 0.76) 

Hosmer-Lemeshow 

test, calibration plot, 

calibration-in-the-

large 

Boeck, 2016* [71] 
Updated 

BODE  
PROMISE-COPD study 82/211 Mortality (5 years) 0.62 (0.55 to 0.68) 

Hosmer-Lemeshow 

test 

Puhan, 2009 [27] 
Updated 

BODE  
PAC-COPD study 41/342 Mortality (3 years) 0.61 

Hosmer-Lemeshow 

test, calibration plot 

Waschki, 2011* 

[33] 

Updated 

BODE  
NR 26/170 Mortality (4 years) 0.75 NR 

 

Abbreviations: AECOPD, acute exacerbation of chronic obstructive pulmonary disease; CCHS; Copenhagen City Heart Study; CHS, Cardiovascular Health Study; CI, 

confidence interval; COCOMICS, COllaborative COhorts to assess Multicomponent Indices of COPD in Spain; COMIC, Cohort of Mortality and Inflammation in COPD; 

COPD, chronic obstructive pulmonary disease; COPDSS, COPD severity score; ECLIPSE, Evaluation of COPD Longitudinally to Identify Predictive Surrogate End-

points; ED, emergency department; ESFERA, Estudio de Factores predictivos de resolución clínica de la EPOC ReAgudizada; EUROSCOP, EUROpean respiratory 

society's Study on Chronic Obstructive Pulmonary disease; ICE COLD ERIC, International Collaborative Effort on Chronic Obstructive Lung Disease: Exacerbation Risk 

Index Cohorts; JHS, Jackson Heart Study; LHS, Lung Health Study; NETT, National Emphysema Treatment Trial; NIV, non-invasive ventilation; NR, not reported; 

OLIN, Obstructive Lung disease In Northern Sweden; PAC-COPD, Phenotype And Course of COPD; ProCOLD, Procalcitonin guided-antibiotic therapy in acute 

exacerbations of Chronic Obstructive Lung Disease; PROMISE-COPD, PRedicting Outcome using systemic Markers in Severe Exacerbations of COPD; RECODE, 

Randomized clinical trial on Effectiveness of integrated COPD management in primary carE; SARA, Salute Respiratoria nell’Anziano; SEPOC, EPOC en Servicios de 



medicina interna; UK CPRD, UK Clinical Practice Research Datalink; UPLIFT, Understanding Potential Long-Term Impacts on Function with Tiotropium 

Footnotes: 

* External validation studies conducted by fully independent research teams.  

† In ProCOLD study a measure for dyspnea was not available. B-AE-D index and B-AE-D-C index were externally validated in ProCOLD study without considering 

dyspnea. 

 

 



Supplementary Table G. Articles describing the validation of prognostic models developed for diseases other than 

COPD. 

 

Model name References 

APACHE II [113,122,216,124,133,150,207,212–215] 

APACHE III [213] 

CHA2DS2-VASC [217,218] 

Charlson comorbidity index [205,219] 

CRB-65 [220] 

CREWS [221] 

CURB-65 [133,207,222–225] 

Elixhauser comorbidity index [219] 

GRACE [226] 

HOSPITAL score [227] 

LACE [164,177] 

MDA [203] 

MODS [213] 

NEWS [221] 

NRS 2002 [228] 

PSI [223] 

Salford-NEWS [221] 

SAPS II [122,184,213] 

SOFA [213] 
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