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Table S1: Mortality data: observational studies @

Age APACHE Mortality Patients Mortality

Author Year Ref Notes 7 I Census () ) (%)
Akca 2000 1 44 13 66 260 25
Apostolopoulou 2003 2 52 20 62 175 35
Acrtinian_all 2006 3 62 21 781 4049 19
Bonten 1996 4 58 21 50 141 35
Boots 2008 5 56 20 68 412 17
Cavalcanti 2006 6 T 14 14 62 23
Cenderero 1999 7 59 14 30 123 24
Chevret 1993 8 <90 14 158 996 16
Cook 1998 9 55 24 207 1014 20
Craven-medical 1988 10 54 19 L 231 526 44
Craven-surgical 1988 10 51 10 L 184 799 23
Eddleston 1994 11 50 14 L 10 26 38
Ensminger 2006 12 67 30 L 37 92 40
Ertugrul 2006 13 T 40 14 L 29 100 29
Fagon 1996 14 <90 58 20 542 1978 27
Fieselmann 1999 15 70 22 L 81 224 36
Francois 2021 16 61 24 L 76 194 39
Hart_Scottish 2020 17 60 22 57 227 25
Hebert -liberal 1999 18 <90 58 21 68 420 16
Hebert -restr 1999 18 <90 57 21 56 418 13
Heyland 1999 19 56 24 113 639 18
Hyllienmark 2007 20 58 16 L 59 329 18
Ibrahim'00 2000 21 57 17 L 589 3668 16
Ibrahim'00 2000 22 <90 58 24 L 189 492 38
Ibrahim'01 2001 23 <90 69 24 L 301 880 34
Jacobs 1990 24 T 36 18 8 24 33
Jaimes 2007 25 41 17 50 270 19
Kasuya 2011 26 66 19 11 111 10
Kirschenbaum 2002 27 68 17 3 37 8

Ko 2013 28 80 19 230 1453 16
Kollef' 93 1993 29 44 15 36 277 13
Kollef '95 1995 30 63 20 L 119 314 38
Kollef '97 1997 31 61 18 L 131 521 25
Laupland 2004 32 <90 65 26 657 4473 15
Lebn 2009 33 60 18 240 1107 22
Ledn 2016 34 <90 67 18 50 233 21
Luna 2003 35 67 20 L 32 63 51
Luna 2006 36 63 19 L 40 76 53
Magnason 2008 37 58 18 86 278 31
Muscedere 2013 38 60 23 335 1320 25
Nguyen 2008 39 22 8 28 29
Osmon 2003 40 <90 58 22 L 248 893 28
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Author Year Ref Nci)tes Age APAI\ICHE Cer;sus Mo(r;e)lllty PaELta)nts Mo(r;;a)llty
Petri 1997 41 14 L 133 409 33
Ramirez 2016 42 61 23 43 440 10
Rello'03 2003 43 62 16 L 34 110 31
Rodrigues 2009 44 79 17 L 143 233 61
Ruiz 2000 45 66 20 L 31 76 41
Schweickert 2004 46 61 21 L 28 60 47
Schweickert 2004 46 56 20 L 24 66 36
Shahin 2013 47 55 27 92 267 34
Sinuff 2010 48 59 24 L 100 330 30
Sinuff 2009 48 58 23 L 98 330 30
Sinuff 2007 48 62 23 L 126 330 38
Sinuff 2008 48 60 23 L 119 330 36
Sofianou 2000 49 18 49 198 25
Steen 2021 50 60 27 542 2720 20
Suka 2007 51 63 13 1022 8892 11
Tan 2016 52 54 12 L 128 354 36
Tan 2016 52 64 16 L 112 264 42
Tejada-Artigas 2001 53 T 45 12 25 103 24
Timsit 1996 54 65 20 L 168 387 43
Urli 2002 55 51 18 30 178 17
van der Kooi 2007 56 61 20 360 1516 24
Violan 1998 57 53 16 67 314 21
Violan 2000 58 53 15 19 88 22
Walsh 2013 59 68 22 17 51 33
Walsh 2013 59 67 20 14 49 29
Warren 2003 60 69 24 301 819 37
Woske 2001 61 53 13 L 36 103 35
Xie 2020 62 <90 23 2983 8474 35
Zygun 2006 63 T 38 18 L 38 134 28

Table S1 Footnotes

a. Studies [n=22] derived from the following systematic reviews [210-212].

b. Notes; T — Data originating from a study for which the majority of ICU admission were for trauma;
<90 — less than 90% of patients received > 24 hours of MV
c. Age — Group mean (or median) age (years)

d. Census - L — Late mortality being day 28 or hospital mortality
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Age APACHE

Mortality Patients Mortality

Notes

Author Year Ref S ’ Census ¢ () ) (%)
control

groups

Bloos 2009 64 63 24 37 133 28
Crunden 2005 65 19 52 246 21
DeLuca 2017 66 T 35 21 63 195 32
Hawe 2009 67 19 112 374 30
Morris 2011 68 60 21 367 1460 25
Parisi 2016 69 59 15 79 226 35
eAS‘é‘:fgzno 2000 70 T 41 18 9 54 17
Altintas 2011 71 58 23 L 20 41 49
Arabi 2015 72 51 21 85 446 19
Eﬂee”n'achem 1994 73 <90 60 17 5 50 10
Eﬂee”n'achem 1994 73 <90 60 17 L 10 50 20
Boivin 2001 74 48 16 7 39 18
Bonten'95 1995 75 57 21 26 67 39
Bonten 1995 75 57 21 L 32 67 48
Bonten'96 1996 76 68 17 6 30 20
Conrad 2005 77 57 23 22 181 12
Cook 1998 78 59 25 140 596 23
Davies 2002 79 54 21 5 39 13
Davies 2012 80 54 20 12 89 13
Driks 1987 81 55 19 32 69 46
%‘id'esmn 1991 82 54 12 7 30 23
Esparza 2001 83 50 17 L 11 27 41
Fabian 1993 84 T 35 14 16 99 16
Grau 2011 85 <90 65 18 13 68 19
Grau-

Carmong 2011 86 65 19 11 71 15
Hanisch 1998 87 58 18 6 28 21
Hanisch 1998 87 55 21 7 57 12
Harvey 2014 88 <90 63 20 352 1197 29
Harvey 2014 88 <90 63 20 L 393 1188 33
Heidegger 2013 89 61 22 20 153 13
Heyland 1999 90 55 22 7 59 12
Heyland 2013 91 61 21 42 267 16
Heyland 2013 91 64 24 35 252 14
Hsu 2009 92 68 21 24 62 39
]gzramm 2002 93 57 25 L 15 75 20
Johnstone 2021 94 60 22 296 1332 22
Kantorova 2004 95 46 18 L 4 25 16
Kearns C 2000 96 49 20 L 6 23 26
Knight 2009 98 50 17 34 129 26




Hurley JC: Three decades of ICU mortality: Supplemental digital content Page 5 of 32

Table S2 (continued): Mortality data: non-decontamination methods of infection prevention 2

Mortality Patients Mortality

Author Year Ref Notes® A?e APAI‘ICHE Census ¢ ") ) (%)
control groups

Knight 2009 98 50 17 L 42 129 33
Kortbeek 1999 99 T 35 18 3 43 7
Kotzampassi 2006 100 T 56 19 9 30 30
Levy 1997 101 <90 57 18 12 35 34
Martin 1993 102 60 15 7 66 11
Montecalvo_G 1992 103 45 17 5 19 26
Montejo 2002 104 <90 59 19 22 51 43
Morrow 2010 105 53 24 12 68 18
Muscedere 2018 106 63 24 30 105 29
Nguyen 2008 107 55 21 4 14 29
Nguyen 2008 107 56 24 L 6 14 43
O'Keefe 1998 108 T 34 23 11 49 22
Pickworth 1993 109 T 27 18 4 44 9
Prod'hom 1994 110 46 17 L 25 83 30
Prod'hom_A 1994 110 46 17 17 81 21
Prod'hom 1994 110 46 17 L 32 81 40
Rice 2009 111 53 27 22 98 22
Ruiz-Santana 1991 112 37 15 5 19 26
Ruiz-Santana 1991 112 39 15 7 30 23
Spindler-Vesel 2007 113 T 35 14 5 87 6
Terzi 2009 114 45 16 3 11 27
Thomason 1996 115 28 19 22 140 16
White 2009 116 54 25 5 54 9
Wischmeyer 2016 117 55 21 L 8 52 15
Ahrens 2004 118 63 27 L 58 137 42
Barquist 2006 119 T 50 12 5 31 16
Boots '97 1997 120 53 19 7 33 21
Boots'06 2006 121 58 20 29 190 15
Darvas 2003 122 64 29 L 17 53 32
David 2011 123 44 21 47 100 47
Deppe 1990 124 53 25 11 38 29
Drakulovic 1999 125 67 24 L 13 47 28
Fink 1990 126 T 29 14 8 48 17
Keeley 2007 127 64 20 4 13 31
Keeley 2007 127 64 20 L 4 13 31
Kollef '95 1995 128 59 19 36 153 24
Kollef '97 1997 129 57 18 L 64 263 24
Kollef '98 1998 130 59 18 L 39 147 27
Kollef'08 2008 131 62 22 L 198 743 27

Leaf 2014 132 <90 58 21 6 31 19
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Table S2 (continued): Mortality data: non-decontamination methods of infection prevention 2

Mortality Patients Mortality

Author Year Ref Nobtes A9e APAI‘ICHE Census ¢ () ) (%)
control groups

Lorente '03 2003 133 58 17 28 116 24
Lorente '04 2004 134 56 17 51 143 36
Lorente'05 2006 135 58 16 50 233 21
Lorente'06a 2005 136 58 14 30 221 14
Lorente'06b 2006 137 55 19 12 51 24
Lorente'07 2007 138 60 15 32 140 23
Lorente'14 2014 139 63 18 55 150 37
Maclntyre 1999 140 56 16 14 51 27
Mahmoodpoor 2017 141 55 21 48 138 35
Memish 2001 142 46 21 30 120 25
Nair 2015 143 56 18 4 25 16
Ntoumenopoulos 2002 144 65 19 3 36 8
Patman 2009 145 T 41 20 L 21 72 29
Rumbak 2004 146 63 27 L 37 60 62
Smulders 2002 147 63 23 10 75 13
Topeli 2004 148 68 24 L 25 37 68
Traver 1995 149 T 59 18 L 19 59 32
Valencia 2007 150 64 19 16 69 23
Valles 1995 151 63 19 28 77 36
Niouwenhoven 2006 152 63 25 30 109 28
van 2006 152 63 25 L 38 109 35

Nieuwenhoven
Young 2013 153 64 20 L 139 451 31
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Table S2 (continued): Mortality data: non-decontamination methods of infection prevention 2

Mortality ~ Patients Mortality

Author Year Ref Nobtes Acge APAI‘FHE Census ¢ () ) (%)
Intervention groups

Bloos 2009 64 I 66 25 36 141 26
Crunden 2005 65 | 17 64 334 19
Deluca 2017 66 I 55 23 38 153 25
Deluca 2017 66 47 21 49 192 26
Hawe 2009 67 I 20 49 215 23
Morris 2011 68 | 59 22 101 501 20
Parisi 2016 69 I 58 17 56 136 41
Acosta-escribano 2010 70 T 35 16 6 50 12
Altintas 2011 71 58 20 L 13 30 43
Arabi 2015 72 50 21 72 448 16
Ben-Menachem 1994 73 <90 59 18 L 28 100 28
Ben-Menachem 1994 73 <90 59 18 19 100 19
Boivin 2001 74 49 17 7 39 18
Bonten '95 1995 75 59 20 24 74 32
Bonten 1995 75 59 20 L 27 74 36
Bonten '96 | 1996 76 65 19 9 30 30
Conrad 2005 77 55 25 27 178 15
Cook 1998 78 59 25 138 604 23
Davies 2002 79 56 20 4 34 12
Davies 2012 80 51 20 13 91 14
Driks 1987 81 54 20 18 61 30
Eddleston '91 1991 82 44 12 8 30 27
Esparza 2001 83 45 16 L 10 27 37
Fabian 1993 84 T 35 14 34 179 19
Grau 2011 85 <90 68 19 9 59 15
Grau-Carmona 2011 86 62 19 11 61 18
Hanisch 1998 87 53 18 12 44 27
Harvey 2014 88 <90 63 20 L 409 1195 34
Harvey 2014 88 <90 63 20 317 1191 27
Heidegger 2013 89 60 23 28 152 18
Heyland 1999 90 55 22 15 61 25
Heyland 2013 91 65 23 47 270 17
Heyland 2013 91 63 21 49 270 18
Hsu 2009 92 70 20 26 59 44
Ibrahim '02 2002 93 59 26 L 20 75 27
Johnstone 2021 94 60 22 279 1318 21
Kantorova 2004 95 47 19 L 11 71 15
Kantorova 2004 95 44 18 L 14 72 19
Kantorova 2004 95 51 19 L 13 69 19
Kearns_| 2000 96 54 22 L 5 21 24
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Author Year Ref Nobtes Acge APAI\ICHE Cerclisus Mo(r;[]a)lllty Pa?ne)nts Mo(g;a)llty
Intervention

groups

Klarin © 2018 97 66 24 L 12 68 18
Klarin ¢ 2018 97 66 22 L 14 69 20
Klarin ® 2018 97 66 24 11 68 16
Klarin ¢ 2018 97 66 22 10 69 14
Knight 2009 98 50 17 L 35 130 27
Knight 2009 98 50 17 28 130 22
Kortbeek 1999 99 T 34 18 4 37 11
Kotzampassi 2006 100 T 53 19 5 35 14
Levy 1997 101 <90 57 20 11 32 34
Martin 1993 102 59 17 8 65 12
Montecalvo 1992 103 T 51 16 5 19 26
Montejo 2002 104 <90 57 18 19 50 38
Morrow 2010 105 55 23 15 70 21
Muscedere 2018 106 66 27 39 107 36
Nguyen 2008 107 55 23 L 6 14 43
Nguyen 2008 107 56 23 4 14 29
O'Keefe 1998 108 T 34 21 6 47 13
Pickworth 1993 109 T 27 18 2 39 5
Prod'hom 1994 110 52 17 L 27 80 34
Prod'hom_R 1994 110 52 17 16 80 20
Rice 2009 111 54 27 20 102 20
Ruiz-Santana 1991 112 39 15 5 24 21
Ruiz-Santana 1991 112 37 15 7 19 37
Ruiz-Santana 1991 112 39 15 7 24 29
Spindler-Vesel 2007 113 T 48 14 2 26 8
Terzi 2009 114 44 12 4 13 31
Thomason 1996 115 33 18 37 148 25
Thomason 1996 115 31 17 15 136 11
White 2009 116 50 30 11 50 22
Wischmeyer 2016 117 55 21 L 17 73 23
Ahrens 2004 118 62 27 L 41 97 42
Barquist 2006 119 T 54 13 2 29 7
Boots'97 1997 120 52 19 6 42 14
Boots '97 1997 120 49 18 4 41 10
Boots'06_SHW 2006 121 55 20 13 94 14
Boots'06_ DHW 2006 121 56 19 21 97 22
Darvas 2003 122 66 27 L 15 48 31
David 2011 123 42 21 42 100 42
Deppe 1990 124 53 22 L 12 46 26
Drakulovic 1999 125 63 21 7 39 18
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Author Year Ref Nobtes Age APAI\ICHE Cer:isus Mo(r;[]a)lllty Pa'Elne)nts Mo(g;a)l ity
Intervention

groups

Fink 1990 126 T 35 13 10 51 20
Keeley 2007 127 69 20 3 17 18
Keeley 2007 127 69 20 L 4 17 24
Kollef '95 1995 128 61 20 45 147 31
Kollef '97 1997 129 58 18 L 67 258 26
Kollef '98 1998 130 58 17 L 40 163 25
Kollef'08 2008 131 61 21 L 233 766 30
Leaf 2014 132 <90 68 18 7 36 19
Lorente '03 2003 133 57 15 37 114 32
Lorente '04 2004 134 58 14 47 161 29
Lorente'05 2006 135 59 16 52 210 25
Lorente'06a 2005 136 59 14 31 236 13
Lorente'06b 2006 137 56 18 13 53 25
Lorente'07 2007 138 61 15 26 140 19
Lorente'l4 2014 139 60 18 51 134 38
Maclintyre 1999 140 56 17 15 52 29
Mahmoodpoor 2017 141 55 23 36 138 26
Memish 2001 142 48 21 40 123 33
Nair 2015 143 48 21 5 25 20
Ntoumenopoulos 2002 144 65 21 6 24 25
Patman 2009 145 T 46 21 L 13 72 18
Rumbak 2004 146 63 27 L 19 60 32
Smulders 2002 147 64 22 12 75 16
Topeli 2004 148 61 26 L 27 41 66
Traver 1995 149 <90, T 53 20 L 12 44 27
Valencia 2007 150 64 18 20 73 27
Valles 1995 151 63 21 30 76 39
van Nieuwenhoven 2006 152 65 26 29 112 26
van Nieuwenhoven 2006 152 65 26 L 39 112 35
Young 2013 153 64 20 L 141 448 31

Table S2 footnotes

a. Studies [n=55] derived from the following systematic reviews [213-222].

b. Notes; T — Data originating from a study for which the majority of ICU admission were for trauma;

<90 - less than 90% of patients received > 24 hours of MV
c. Age — Group mean (or median) age (years)

d. Census - L — Late mortality being day 28 or hospital mortality

e. Klarin — the control group received topical chlorhexidine and is included as a second
intervention group
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Table S3: Mortality data: Decontamination methods of infection prevention 2

Notes Age Census Mortality Patients Mortality
b c

Author Year Ref APACHE Il d ) ) (%)

control groups

Bellissimo-Rodrigues 2009 154 <90 54 19 33 96 34
Chua 2004 156 55 16 L 10 20 50
Dale_ CHORAL NC 2021 157 59 25 399 1691 24
Fu 2019 159 50 23 7 40 18
Genuit (WP) 2001 160 69 14 L 7 39 18
Koeman 2006 161 62 22 38 130 29
Kollef'06 2006 162 58 19 63 347 18
Long 2012 163 64 18 5 30 17
Lorente'12 2012 164 60 19 69 219 32
MacNaughton 2004 165 56 16 L 29 93 31
Meinberg 2012 166 T 41 17 L 9 24 38
Ozcaka 2012 167 56 25 19 32 59
Scannapieco 2009 169 50 19 8 49 16
Swan 2016 170 <90 60 26 24 164 15
Tantipong 2008 171 60 18 37 105 35
Abele-Horn 1997 172 T 45 18 5 30 17
Aerdts 1991 173 Lib 48 23 12 60 20
Bergmans NC 2001 174 59 21 26 61 43
Bergmans 2001 174 58 22 L 32 78 41
Bergmans 2001 174 58 22 27 78 35
Bergmans 2001 174 59 21 L 27 61 44
Blair 1991 175 47 14 22 130 17
Boland 1991 176 Lib, T 17 4 32 13
Bonten CC 1994 177 <90 62 17 6 21 29
Bonten NC 1994 177 65 14 14 54 26
Cockerill 1992 178 65 18 16 75 21
de Jonge NC 2003 179 <90 60 19 L 146 468 31
de Jonge 2003 179 <90 60 19 107 468 23
de Smet NC 2009 180 <90 61 19 443 1990 22
de Smet NC 2009 180 <90 61 19 L 544 1990 27
de Latorre 1995 181 54 17 L 31 80 39
Georges 1994 182 PP, T 31 15 5 33 15
Hammond 1992 183 By 14 31 160 19
Hammond-post NC 1995 184 <90 13 100 719 14
Hammond-pre NC 1995 184 <90 14 59 406 15

Jacobs 1992 185 55 18 23 43 53



Hurley JC: Three decades of ICU mortality: Supplemental digital content Page 11 of 32

Table S3: Mortality data: Decontamination methods of infection prevention (continued) 2

Notes Age Census Mortality Patients Mortality
b

Author Year Ref o APACHE Il d (n) (n) (%)

control groups

Karvouniaris 2015 186 58 19 29 84 35
Kerver 1988 187 56 15 15 47 32
Krueger 2002 188 54 20 75 262 29
Laggner 1994 189 54 23 14 34 41
Ledingham 1988 190 <90 52 13 39 161 24
Lingnau 1997 191 PP, T 38 15 16 148 11
McClelland NC 1990 192 56 19 L 7 12 58
Palomar Ctx 1997 198 5 s 17 14 49 28
Pneumatikos 2002 194 T 37 19 7 30 23
Pugin 1991 195 Lib, T 46 15 L 11 41 27
Rocha 1992 196 Lib, T 44 16 40 77 52
Sanchez-Garcia 1998 197 55 27 65 140 46
Stoutenbeek 1906 19 pp 11 8 42 20
Stoutenbeek ‘07 2007 199 T 41 14 44 200 22
Verwaest 1997 200 Lib 56 18 40 220 18
Wiener 1995 201 59 28 15 31 48
Winter CC 1992 202 60 13 L 40 92 43
Winter NC 1992 202 57 12 L 34 84 40
Wittekamp NC 2018 203 62 20¢ 691 2251 31
Wittekamp NC 2018 203 62 20¢ L 701 2198 32
Wood 2002 204 T 41 21 6 20 30
Author Year  Ref Nobtes Acge APAI\ICHE Cer(}sus Mo(r;a)lllty Pa?r(]e)nts Mo(z};a)llty
intervention

groups

Bellissimo- 2009 154 <90 63 17 35 98 36
Rodrigues

Bellissimo- 2014 155 <90 60 22 40 127 31
Rodrigues

Bellissimo- 2014 155 <90 53 23 37 127 29
Rodrigues

Chua 2004 156 51 17 L 12 22 55

Dale_CHORAL 2021 157 60 24 330 1555 21
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Author Year Ref Nobtes Age APAI\ICHE Cer;sus Mo(r;e)lllty Pat(lr?)nts Mo(g;a)llty
intervention

groups

de Lacerda Vidal 2017 158 59 22 L 20 105 19
de Lacerda Vidal 2017 158 63 22 L 27 108 25
Fu 2019 159 50 23 3 40 8
Genuit 2001 160 69 18 L 7 56 13
Koeman-Ch 2006 161 61 22 49 127 39
Koeman - ChC 2006 161 62 24 46 128 36
Kollef'06 2006 162 61 20 80 362 22
Long 2012 163 60 18 8 31 10
Lorente'12 2012 164 61 18 62 217 29
MacNaughton 2004 165 58 16 L 29 101 29
Meinberg 2012 166 T 40 18 L 13 28 46
Ozgaka 2012 167 61 24 17 29 59
Pobo 2009 168 55 19 23 73 32
Pobo 2009 168 53 19 16 74 22
Scannapieco 2009 169 45 19 47 17
Scannapieco 2009 169 48 20 50 16
Swan 2016 170 <90 59 27 22 161 14
Tantipong 2008 171 57 17 36 102 35
Abele-Horn 1997 172 T 40 16 11 58 19
Aerdts 1991 173 Lib, T 45 21 4 28 14
Bergmans 2001 174 57 21 25 87 29
Bergmans 2001 174 57 21 L 30 87 34
Blair 1991 175 49 14 17 126 13
Boland 1991 176 Lib, T 17 2 32 6
Bonten 1994 177 67 17 7 22 32
Cockerill 1992 178 <90 66 19 11 75 15
de Jonge 2003 179 <90 60 19 69 466 15
de Jonge 2003 179 <90 60 19 L 113 466 24
de Smet NC SOD 2009 180 61 20 L 502 1904 26
de Smet NC SOD 2009 180 61 20 416 1904 22
de Smet NC SDD 2009 180 62 20 L 546 2045 27
de Smet NC SDD 2009 180 62 20 440 2045 22
Garbino 2002 205 56 21 41 101 41
Garbino_FI 2002 205 53 21 40 103 39
Garbino'04_TPN 2004 206 22 12 29 41
Garbino'04_EN 2004 206 21 28 71 39
Georges 1994 182 T 34 15 3 31 10
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Table S3: Mortality data: Decontamination methods of infection prevention (continued) 2

Author Year Ref Nobtes Acge APACHE II Cerclisus Mortality Patients Mortality
(n) (n) (%)
intervention groups
Hammond 1992 183 Lib 44 14 34 162 21
Hammond 1995 184 13 54 403 13
Jacobs 1992 185 48 17 14 36 39
Karvouniaris 2015 186 60 19 25 84 30
Kerver 1988 187 55 15 14 49 29
Krueger 2002 188 53 20 52 265 20
Laggner 1994 189 53 23 9 33 27
Ledingham 1988 190 <90 51 14 39 163 24
Lingnau_C 1997 191 T 38 15 10 82 12
Lingnau_T 1997 191 T 36 16 9 80 11
McClelland 1990 192 47 23 L 9 15 60
Oudhuis 2011 207 62 21 32 124 26
Palomar_1 1997 193  Lib 47 18 14 50 29
Pneumatikos 2002 194 T 39 18 5 31 16
Pugin 1991 195 Lib, T 45 16 L 10 38 26
Rocha 1992 196 Lib, T 43 15 27 74 36
Sanchez-Garcia 1998 197 55 26 51 131 39
Stoutenbeek 1996 198  Lib 11 2 49 4
Stoutenbeek '07 2007 199 T 38 15 42 201 21
van der Geest 2016 208 <90 60 22 L 100 301 33
van der Geest 2014 208 58 21 L 29 113 26
Van Meenen 2018 209 66 24 135 455 30
Van Meenen 2018 209 65 23 137 467 29
Veelo 2008 210 61 19 33 231 14
Verwaest PTA 1997 200 56 18 31 200 16
Verwaest OA 1997 200 Lib 57 18 47 220 21
Wiener 1995 201 60 26 11 30 37
Winter 1992 201 58 15 L 33 91 36
Wittekamp PTNy 2018 203 63 22¢ 645 2082 31
Wittekamp PTNy 2018 203 62 21¢ 685 2224 31
Wittekamp Chlx 2018 203 61 20¢ 664 2108 31
Wittekamp PTNy 2018 203 63 22¢ L 689 2022 34
Wittekamp PTNy 2018 203 62 21¢ L 703 2171 32
Wittekamp Chlx 2018 203 61 20°¢ L 675 2049 33
Wood 2002 204 T 38 22 3 20 15

Table S3 footnotes

a. Studies [n=50] derived from the following systematic reviews [223-226].



Hurley JC: Three decades of ICU mortality: Supplemental digital content Page 14 of 32

b. Notes; NC — non-concurrent control group; T — Data originating from a study for which the
majority of ICU admission were for trauma; <90 — less than 90% of patients received > 24 hours
of MV; PP- Control group receiving protocolized parenteral antibiotic prophylaxis; Lib — means
data from Liberati [225] see Table s4.

c. Age— Group mean (or median) age (years)

d. Census - L — Late mortality being day 28 or hospital mortality
e. Wittekamp — APACHE Il data reported for only 5 of 13 sites

Data for MacNaughton [S165] obtained as abstracted as a personal communication within Chan EY,,
Ruest A, Meade MO, Cook DJ. Oral decontamination for prevention of pneumonia in
mechanically ventilated adults: systematic review and meta-analysis. BMJ. 2007;334(7599):889.

Data for Koeman [S161], which is a three-arm study used in the analysis here from [Melsen WG, Rovers
MM, Groenwold RH, Bergmans DC, Camus C, Bauer TT, Hanisch EW, Klarin B, Koeman M, Krueger
WA, Lacherade JC. Attributable mortality of ventilator-associated pneumonia: a meta-analysis of
individual patient data from randomised prevention studies. Lancet Infect Dis 2013;13(8):665-71.] where
the two intervention arms [topical Chlorhexidine with or without colistin] are combined as one.

Topical anti-septic intervention regimens were chlorhexidene in various concentrations and preperations
in all studies except; povidone-iodine (Chua et al [S156]) and iseganan (Kollef et al [S162]).

SDD/SOD intervention regimens. For the purpose of this analysis, a SDD/SOD regimen was any regimen
of topical antibiotic porphylaxis with (SDD) or without (SOD) additional protocolized parenteral
antibiotic prophylaxis. SOD regiemns included the following;

o PGV (P, topical polymyxin; G, topical gentamicin; V, topical vancomycin),

o PNeoNal (P, topical polymyxin; Neo, topical neomyxin; Nal = Nalidixic acid),

o PT (P, topical polymyxin; T, topical tobramycin),

e PTChM (P, topical polymyxin; T, topical tobramycin; Ch, topical chlorhexidene; topical
mupirocin),

e NorNys ( Nor, Norfloxacin; Nys, Nystatin),

o Cz(Ae) = Aerosolized ceftazidime;

e PTA (P, topical polymyxin; T, topical tobramycin; A, topical amphotericin).

e PGA (P, topical polymyxin; G, topical gentamicin; A, topical amphotericin),

e P (P = polymyxin either aerosolized or topical),

e G =gentamicin,

e ChC ( Ch, topical chlorhexidine; C, topical colistin),

e PTAM (P, topical polymyxin; T, topical tobramycin; A, topical amphotericin; topical mupirocin),

e PNeoVan (P, topical polymyxin; Neo, topical neomycin; Van, topical vancomycin),

e PGA (P, topical polymyxin; G, topical gentamicin; A, topical amphotericin),

e PGNy (P, topical polymyxin; G, topical gentamicin; Ny, topical nystatin).

SDD regiemns included the following;

e PTA-Ctx (P, topical polymyxin; T, topical tobramycin; A, topical amphotericin; Ctx, parenteral
cephalosporin),

e PNOoA-Cix (P, topical polymyxin; No, topical norfloxacin; A, topical amphotericin; Ctx,
parenteral cephalosporin),

o PGNy-Ctx (P, topical polymyxin; G, topical gentamicin; Ny, topical nystatin; Ctx, parenteral
cephalsporin),

e PTNy-Cix (P, topical polymyxin; T, topical tobramycin; Ny, topical nystatin; Ctx, parenteral
cephalsporin),

e PNA-AmClav (P, topical polymyxin; N, topical netilmicin; A, topical amphotericin; Ctx,
parenteral amoxicillin-clavulinate),
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e PG-Cip (P, topical polymyxin; G, topical gentamicin; Cip, parenteral ciprofloxacin),

e GA- AmClav (G, topical gentamicin; A, topical amphotericin),

e PCA-Cip (P, topical polymyxin; C, topical ciprofloxacin; A, topical amphotericin; Cip, parenteral
ciprofloxacin),

e PTA-Cip (P, topical polymyxin; T, topical tobramycin; A, topical amphotericin; Cip, parenteral
ciprofloxacin),

o PTA-Cef (P, topical polymyxin; T, topical tobramycin; A, topical amphotericin; Ctx, parenteral
cefuroxime),

e PGA-Ctx (P, topical polymyxin; G, topical gentamicin; A, topical amphotericin; Ctx, parenteral
ceftriaxone),

e PTAV-Ctx (P, topical polymyxin; T, topical tobramycin; A, topical amphotericin; Van, topical
vancomycin; Ctx, parenteral cephalosporin),

o PNoOA-Tri (P, topical polymyxin; No, topical norfloxacin; A, topical amphotericin;
trimethoprim),

e OA-O (O = topical ofloxacin, A = topical amphotericin; O = parenteral ofloxacin),

e PTA-Cz (P, topical polymyxin; T, topical tobramycin; A, topical amphotericin; Ctx, parenteral
cephalosporin).

Table S4: On treatment [OT] versus intention to treat [ITT] mortality data discrepancies 2

author Year  Ref Intention to treat [ITT] [S225] On treatment [OT] [S226]

Mortality Patients Mortality Mortality Patients Mortality
(n) (n) (%) (n) (n) (%)

control groups

Aerdts 1991 173 12 60 20 4 39 10.3
Boland 1991 176 4 32 12.5 4 15 26.7
Hammond 1992 183 31 160 19.3 21 126 16.7
Palomar 1997 193 14 49 28.6 13 42 31
Pugin 1991 195 1 41 26.8 7 27 25.9
Rocha 1992 196 40 77 51.9 24 50 48
Stoutenbeek 1996 198 8 42 19 8 29 27.6
Verwaest 1997 200 40 220 18.2 31 185 16.8
Intervention groups
Aerdts 1991 173 4 28 14.3 4 18 22.2
Boland 1991 176 2 32 6.3 2 15 13.3
Hammond 1992 183 34 162 21 21 114 18.4
Palomar 1997 193 14 50 28 10 41 24.4
Pugin 1991 195 10 38 26.3 7 25 28.0
Rocha 1992 196 27 74 36.5 10 47 21.3
Stoutenbeek 1996 198 2 49 4 2 30 6.7
Verwaest OA-O 1997 200 47 220 214 34 193 17.6
Effect size Odds ratio Risk ratio
Aerdts 1991 173 0.67 0.19-2.29 217 0.61-7.7
Boland 1991 176 0.47 0.08-2.75 0.5 0.11-2.33
Hammond 1992 183 1.11 0.64 - 1.91 1.11 0.64 - 1.91
Palomar 1997 193 0.97 0.41-2.33 0.79 0.39-1.59
Pugin 1991 195 0.97 0.36 - 2.65 1.08 0.44 - 2.64
Rocha 1992 196 0.53 0.28-1.02 0.48 0.26-0.89
Stoutenbeek 1996 198 0.94 0.58 - 1.51 0.24 0.06 - 1.04
Verwaest OA-O 1997 200 1.22 0.76 - 1.96 1.05 0.68 - 1.64

a. The data abstracted in Liberati [S225] is intention to treat data [ITT] obtained after personal
communications for 25 of 36 studies from the original study authors versus Minozzi [S226] who
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abstracted on treatment [OT] data from all 41 published articles. Note that the humerator and
denominator counts and the percentages are generally higher for the ITT data [listed in Table S4]
due to the common practice of excluding patients from control and intervention arms that had
died before completing the four TAP considered necessary to achieve digestive decontamination.
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Fig S1 A LOESS (locally weighted scatter plot smoothing) plot (Broken line) derived using a 0.5
bandwidth together with a linear regression line (solid line) of mortality incidence (logit scale) versus year

of study publication among observational groups
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Fig S2 Scatter plot and linear regression of ICU mortality [mortality censured at day 21 or less] incidence versus
year of study publication for groups from studies of infection prevention interventions. The linear regression line in
each plot, derived using the observational groups, increased non-significantly versus year of study publication (slope
is +1.2 percentage points per decade; 95% confidence interval -1.9 to +4.3; p = 0.64) and serves as a benchmark for
all plots. The equivalent plot for late mortality is shown as Fig S3. Note the y-axis is a logit scale. The lower plot
shows the study reference number of each group. [Symbols; A= non-concurrent control groups; m= groups receiving
PPAP; o = all other groups; non-concurrent control groups are included as observational]
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Fig S3 Scatter plot and linear regression of ICU mortality [mortality censured at day 21 or less] incidence
versus year of study publication for groups from studies of infection prevention interventions. The linear
regression line in each plot, derived using the observational groups, increased non-significantly versus year of
study publication (slope is +1.2 percentage points per decade; 95% confidence interval -1.9 to +4.3; p = 0.64)
and serves as a benchmark for all plots. The equivalent plot for ICU mortality is shown as Fig S2. Note the y-
axis is a logit scale. The lower plot shows the study reference number of each group. [Symbols; A= non-
concurrent control groups; m= groups receiving PPAP; o = all other groups; non-concurrent control groups
are included as observational]
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Fig S4 Scatter plot and linear regression of group mean APACHE I1 score versus year of study publication
for groups from studies of infection prevention interventions. The linear regression line in each plot, derived
using the observational groups, increased versus year of study publication (slope is +2.2 points per decade
point; 95% confidence interval +1.1 to +3.3; p = 0.001) and serves as a benchmark for all plots. Note the y-
axis is a logit scale. The lower plot shows the study reference number of each group. [Symbols; A= non-
concurrent control groups; m= groups receiving PPAP; o = all other groups; non-concurrent control groups
are included as observational]
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Fig S5 Scatter plot and linear regression of group mean mean age versus year of study publication for groups
from studies of infection prevention interventions. The linear regression line in each plot, derived using the
observational groups, increased versus year of study publication (slope is +3.9 points per decade point; 95%
confidence interval +1.7 to +6.1; p = 0.001) and serves as a benchmark for all plots. Note the y-axis is a logit
scale. The lower plot shows the study reference number of each group. [Symbols; A= non-concurrent control
groups; m= groups receiving PPAP; o = all other groups; non-concurrent control groups are included as
observational]
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Fig S6 Scatter plot and linear regression of ICU mortality [mortality censured at day 21 or less] incidence
versus group mean APACHE I1 score for groups from studies of infection prevention interventions. The
linear regression line in each plot, derived using the observational groups, increased versus year of study
publication (slope is +0.7 percentage points per APACHE 11 score point; 95% confidence interval +0.2 to
+1.2; p = 0.003) and serves as a benchmark for all plots. Note the y-axis is a logit scale. The lower plot shows
the study reference number of each group. [Symbols; A= non-concurrent control groups; m= groups
receiving PPAP; o = all other groups; non-concurrent control groups are included as observational]
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Fig S7 Scatter plot and linear regression of late mortality [mortality censured after day 21] incidence versus
group mean APACHE 11 score for groups from studies of infection prevention interventions. The linear
regression line in each plot, derived using the observational groups, increased versus year of study publication
(slope is +0.7 percentage points per APACHE 11 score point; 95% confidence interval +0.2 to +1.2; p = 0.003)
and serves as a benchmark for all plots. Note the y-axis is a logit scale. The lower plot shows the study
reference number of each group. [Symbols; A= non-concurrent control groups; m= groups receiving PPAP; o
= all other groups; non-concurrent control groups are included as observational]



