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Table S1: Studies reporting S aureus VAP incidence 

 

Author Year Ref Notesa 

MV 

(days) b 

Patients 

(n) 

VAP 

(n) 

S aureus 

VAP (n) 

 

MRSA 

VAP (n) 

         

Multinational         

Blot 45-64 d 2014 1   670 103 27 15 

Blot 65-74 d 2014 1   549 104 22 14 

Blot >74 d 2014 1   516 73 17 9 

Chevret  1993 2 B 1275 255 55 23  

Kollef 2014 3  21352 1873 293 65 27 

Magret_non-trauma d 2010 4  10410 2082 337 84 42 

Magret_trauma d 2010 4 T 1770 354 128 32 10 

Rosenthal_C  2006 5  8593 2172 86 25  

Rosenthal_G  2006 5  3364 1359 98 21  

Rosenthal_H  2006 5  17222 2305 490 118  

Rosenthal_E  2006 5  3754 1514 73 10  

Rosenthal_F  2006 5  835 410 44 1  

Rosenthal_A  2006 5  9442 8867 284 91  

Rosenthal_D  2006 5  3401 3413 67 1  

Rosenthal_B  2006 5  6376 1029 135 19  

Rosenthal 2012 6  10292 3889 226 21  

Rosenthal 2012 6 I 127347 51618 2191 319  
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Table S1: Studies reporting S aureus VAP incidence (continued)  

 

Author 
Year Ref Notesa 

MV 

(days) b 

Patients 

(n) 

VAP 

(n) 

S aureus 

VAP (n) 

 

MRSA 

VAP 

(n) 

North Europe         

A'court 1993 7  1350 150 33 4  

Bekaert 2011 8 B 31985 4479 685 133 49 

Bercault_IHT 2005 9  1062 118 31 2  

Bercault_noINT 2005 9 I 1298 118 12 2  

Berrouane_all 2001 10 B 5796 565 129 71 14 

Bornstain  2004 11 B 6349 747 80 17 6 

Bregeon  1997 12 B 6798 660 223 34  

Bronchard    2004 13 B 1853 109 45 26 1 

Chastre  1998 14 B 4568 769 268 18  

Daschner  1988 15  696 116 36 13  

Duszyńska 1988 16  8425 1097 93 7  

Fagon 1989 17 B 7371 567 49 17  

Gacouin  2009 18 B 3971 361 76 21 9 

Garrouste-Orgas  1997 19 B 946 86 31 13 13 

Georges  2000 20 B 2430 135 35 11  

Giard  2008 21 B 63067 7236 946 193  

Gruson-95-96  2000 22 B 11646 1004 231 67 40 

Gruson-97-98  2000 22 B 12245 1029 161 54 20 

Gruson-99-01  2003 23 B 9546 823 134 26  

Guérin  1997 24 B 2314 260 27 3 1 

Hugonnet  2007 25 B 4493 936 209 55  

Hyllienmark 2007 26 B 1086 221 33 2 0 

Jaillette  2011 27  6585 439 137 22 13 

Kohlenberg  2010 28  1068472 779500 5811 1222 443 

Kolpa 2018 29  12059 1270 183 16  

Lepelletier  2010 30 T 2093 161 34 34 5 
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Table S1: Studies reporting S aureus VAP incidence (continued) 

 

Author Year Ref Notesa 

MV 

(days) b 

Patients 

(n) 

VAP 

(n) 

S aureus 

VAP (n) 

 

MRSA 

VAP 

(n) 

North Europe 

(continued)        

 

Luyt  2005 31  10150 290 69 12 4 

Magnason  2008 32  933 280 21 1  

Mahul  1992 33 B 2407 145 30 10  

Markowicz  2000 34 B 8704 744 162 74 40 

Michel  2005 35 B 3942 299 41 12 1 

Moine  2002 36 B 7411 764 89 19 14 

Myny  2005 37  2310 385 89 27 7 

Nguile-Makao  2010 38 B 20111 2873 434 89  

Nielsen  1992 39  919 242 23 5  

Nseir  2005 40  29784 1241 77 15 8 

Papazian  1996 41 B 9376 586 97 20  

Reusser  1989 42  280 40 15 6  

Stéphan  2006 43 T 875 175 78 43 2 

Timsit  1996 44 B 4644 387 56 18  

Trouillet  1998 45 B 8466 498 135 52 32 

Vanhems  2011 46 B 17792 3387 367 137  

Verhamme  2007 47  22230 4000 298 56 7 

Woske  2001 48 B 1545 103 49 29 1 

Zahar 2009 49 B 10899 1233 208 51  
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Table S1: Studies reporting S aureus VAP incidence (continued) 

 

Author 
Year Ref Notesa 

MV 

(days) b 

Patients 

(n) 

VAP 

(n) 

S aureus VAP 

(n) 

MRSA 

VAP (n) 

 

Mediterranean 
        

Alvarez-Lerma  1996 50 B 59744 6494 519 102  

Antonelli 1994 51  1476 124 41 10  

Apostolopoulou  2003 52  2205 175 56 9 3 

Bouza 2003 53 C 399 356 28 5  

Cavalcanti    2006 54 B 950 190 62 18  

Cenderero  1999 55 B 799 123 19 9  

Chaari  2015 56  1435 175 48 6  

de_Latore  1995 57 B 816 80 12 3  

Ewig 1999 58 B 288 48 10 5 0 

Hortal  2009 59 C 2692 231 106 38 25 

Ibáñez  2000 60  228 30 6 3  

Jimenez  1989 61  431 77 18 2  

Kallel  2005 62  3301 241 77 15 2 

Piazza  2006 63  2466 143 29 5  

Raineri 2010 64 B 3819 827 68 22 3 

Raineri 2010 64 I, B 3019 822 44 11 4 

Ramirez  2016 65 B 3080 440 71 8  

Rello'91  1991 66 B 2085 264 58 15  

Rello‘92 1992 67 B, T  161 42 21  

Rello'96  1996 68 B 664 83 21 0  

Rello'03  2003 69  693 99 18 2 1 

Rincón-Ferrari  2004 70 B 3100 310 72 27  

Ruiz-Santana  1987 71 B 7035 1005 180 12 8 

Sofianou  2000 72  1584 198 67 13 13 

Tamayo  2012 73 C 5799 1610 124 55  

Tejada-Artigas   2001 74 B 824 103 23 11  

Torres  1990 75 B 1288 322 78 2  

Urli  2002 76  3145 178 116 40 20 

Valles 2007 77  720 60 40 9 0 

Violan 1998 78 B 4082 314 82 26 1 
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Table S1: Studies reporting S aureus VAP incidence (continued) 

 

Author 
Year Ref Notesa 

MV 

(days) b 

Patients 

(n) 

VAP 

(n) 

S aureus 

VAP (n) 

 

MRSA 

VAP (n) 

 

Asia 
        

Apisarnthanarak 2007 79  2184 470 45 7 5 

Apisarnthanarak 2007 79 I 2115 482 18 2 1 

Apisarnthanarak 2007 79 I 4114 952 18 2 1 

Mallick 2015 80  1707 301 61 4 4 

Noor  2005 81  1500 250 70 11 7 

Pawar  2003 82 C 919 952 25 4  

Salahuddin 2004 83  3140 333 43 3  

Salahuddin 2004 83 I 2905 344 19 3  

Tan  2016 84  5562 618 286 23  

Tao  2012 85  29041 16426 365 38  

Tao  2011 86  540536 391527 11224 922  

Thongpiyapoom  2004 87  6850 1076 74 1  

Xie  2011 88  30035 4155 868 92 41 

         

Middle East         

Ertugrul  2006 89  970 100 28 12 11 

Gursel  2010 90  920 92 59 13 12 

Jacobs  1990 91  358 24 13 2  

Jehani-Sherafat  2015 92  6976 2584 55 26  

Kanafani  2003 93  1190 70 33 3 0 

Leblebicioglu  2007 94  23520 3296 623 151  

Leblebicioglu 2013 95  2376 448 74 14  

Leblebicioglu  2013 95 I 28181 3864 474 51  

Memish  2000 96  3035 202 41 16  

Rezai 2017 97  5965 562 205 24  

Şimşek  2001 98 C, B 2708 1716 46 8  
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Table S1: Studies reporting S aureus VAP incidence (continued) 

 

Author 
Year Ref Notesa 

MV 

(days) b 

Patients 

(n) 

VAP 

(n) 

S aureus VAP 

(n) 

 

MRSA 

VAP (n) 

 

Central and 

South America 

        

Berg 1995 99 S 888 253 62 10  

Guanche-Garcell 2013 100  114 67 6 0  

Guanche-Garcell  2013 100 I 2350 1008 36 1  

Guimaraes  2006 101  1946 278 106 7 7 

Jaimes  2007 102  2592 270 60 10 13 

Luna  2003 103 B 3245 427 63 19  

Moreno  2006 104  8593 2172 86 26  

Resende  2013 105  3024 126 33 5  

Rodrigues  2009 106  2330 233 64 11  

         

North America         

Baker   1996 107 B 5140 514 30 5  

Bochicchio   2004 108  7119 678 125 50 9 

Braun   1986 109  396 66 15 6  

Cook_non-trauma  2010 110 B 11440 2080 70 14  

Cook_trauma  2010 110 T, B 3730 511 91 15 10 

Craven-surgical  1988 111  1875 521 49 12 12 

Craven-medical  1988 111  1108 277 47 9  

Ensminger  2006 112 C 2135 92 17 6 1 

Evans  2010 113  3328 416 101 40 22 

George  1998 114 B 1338 223 28 8 4 

Heyland  1999 115 B 16224 1014 177 64 4 

Ibrahim 2000 116  8845 1882 397 143 81 

Ibrahim 2001 117  6248 880 132 36 26 

Kasuya 2011 118  1292 111 31 19 12 

Kollef' 93  1993 119  2049 277 43 9  

Kollef '95  1995 120  4808 314 87 17 8 

Kollef '97 1997 121  2891 521 77 25 12 
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Table S1: Studies reporting S aureus VAP incidence (continued) 

 

Author 
Year Ref Notesa 

MV 

(days) b 

Patients 

(n) 

VAP 

(n) 

S aureus VAP 

(n) 

 

MRSA 

VAP (n) 

 

North America 

(continued) 

        

Kollef '97_pre 1997 122 C 882 353 42 5 4 

Kollef '97_post  1997 122 C, I 784 327 23 4 3 

Koss 2001 123  896 87 17 3  

Koss 2001 123 I 495 66 24 4  

Kunac  2014 124 B 3580 716 206 62 40 

Lee 2013 125  192143  247 85 70 

Lowy 1987 126   78 35 5  

Rello'02  2002 127  49032 9080 842 143  

Rodriguez   1991 128  3234 294 130 37 14 

Salata  1987 129 B 688 51 21 2  

Shahin  2013 130  1602 267 29 6  

         

Ungrouped         

Boots  2008 131 B 4367 412 58 32 17 

Cade  1993 132  392 98 35 13 10 

Potgieter  1987 133  2300 250 51 23 6 

 

 

Table S1 – footnotes 

a. Abbreviations; B = Bronchoscopic sampling used toward VAP diagnosis, I = Intervention 

period; C = Cardiac ICU; T = Trauma ICU 

b. MV = Mechanical ventilation 

c. S aureus VAP including MRSA VAP in the total count. 

d. The data from Blot [1] is derived from the EU-VAP multi-center prospective study from 27 

ICU’s across Europe and stratified by the following three age groups; middle-aged (45-64 yr; 

n = 670), old (65-74 yr; n = 549), and very old patients (≥ 75 yr; n= 516. Patients admitted for 

a trauma related diagnosis were not included in the data published by Blot [1] due to the 

strong relationship with younger age. The data for Magret [4] is also derived from the EU-

VAP multi-center prospective study and is stratified by admission for a trauma related 

diagnosis or not. The complete data for all 2436 patients of the EU-VAP data set has also 

been published in aggregate [s134] 
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Fig S1. Scatter plot and linear regression of MRSA-VAP incidence (per 1000 MV days) 

versus year of study publication for studies reporting from trauma ICU’s (triangles, 

broken line) versus non-trauma ICU’s (circles, unbroken line). Note logarithmic scale of 

incidence. The slopes of the linear regression lines are significantly different (test for 

interaction p <0.001; Poisson regression). 
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Fig S2. A scatter plot of VAP overall incidence per 1000 MVD among published studies 

in seven geographic regions with rates from trauma ICU’s (closed symbols) versus other 

ICU’s (open symbols). Note logit scale of incidence. The vertical lines at incidences 10 & 

50 per 1000 MVD are for reference. 


