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Table S1: Listing of studies (Multinational) 

 

 

Author Ref Notes* mvp 

Mean 

MV 

(days) 

Total 

MV 

(days) 

Patients 

(n) 

VAP 

(n) 

Acinetobacter 

(n - type†) 

         

Multinationa‡         

Chevret et al 1993 S1 S 100 5 1275 255 55 5   Asp 

Magret et al 2010 S2  100 5 10410 2082 337 42  Ab 

Magret et al 2010 S2 T 100 5 1770 354 128 30  Ab 

Rosenthal et al 2006 S3  100  9442 8867 284 43   Asp 

Rosenthal et al 2006 S3  100  6376 1029 135 38   Asp 

Rosenthal et al 2006 S3  100  8593 2172 86 3   Asp 

Rosenthal et al 2006 S3  100  3401 3413 67 0   Asp 

Rosenthal et al 2006 S3  100  3754 1514 73 2   Asp 

Rosenthal et al 2006 S3  100  835 410 44 20   Asp 

Rosenthal et al 2006 S3  100  3364 1359 98 5   Asp 

Rosenthal et al 2006 S3  100  17222 2305 490 137   Asp 

Rosenthal et al 2012 S4  100  10292 3889 226 43   Asp 

Rosenthal et al 2012 S4 I 100  127347 51618 2191 426   Asp 

         

Footnotes 

* Group composition: T, Trauma; I Infection control intervention; S, Survey of less than 12 months 

† Acinetobacter type; Ab, Acinetobacter baumanii; Asp, Acinetobacter species 

‡Chevret et al 1993 (s1) is derived from a survey of ICU’s in the following countries; France, Belgium, Italy, 

Germany, Spain, Portugal, Switzerland, Luxemburg, Denmark, Yugoslavia, United Kingdom, Netherlands, 

Austria, Greece, Hungary, Israel, Arabia, and Australia. 

‡Magret et al 2010 (s2) is derived from a survey of ICU’s in the following countries; France, Belgium, Italy, 

Germany, Greece, Ireland, Portugal, Spain, and Turkey. 

‡Rosenthal et al 2006 (s3) is derived from a survey of ICU’s in the following countries; Argentina, Brazil, 

Columbia, India, Mexico, Morocco, Peru, and Turkey. 

‡Rosenthal et al 2012 (s4) is derived from a survey of ICU’s in the following countries; Argentina, Brazil, China, 

Columbia, Costa Rica, Cuba, India, Lebanon, Macedonia, Mexico, Morocco, Panama, Peru, and Turkey. 
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Table S2: Listing of studies – Northern Europe 

Author Ref Notes* mvp 

Mean 

MV 

(days) 

Total 

MV 

(days) 

Patients 

(n) 

VAP 

(n) 

Acinetobacter 

(n - type†) 

 

France         

Bercault et al 2005 S5  100 9 1062 118 31 2  Ab 

Bercault et al 2005 S5 I 100 11 1298 118 12 3  Ab 

Bornstain et al 2004 S6 B 100 8.5 6350 747 80 1  Ab 

Bregeon et al 1997 S7 B 100 10.3 6798 660 223 10   Asp 

Chastre et al 1998 S8 B 100 15 2805 187 53 7  Ab 

Fagon et al 1989 S9 B 100 13 7371 567 49 8   Asp 

Garrouste-Orgas 1997 S10 B 100 11 946 86 31 11  Ab 

Georges et al 2000 S11 B 100 18 2430 135 35 8  Ab 

Gruson et al 2000 S12   B, 95/96 100 11.6 11646 1004 231 20  Ab 

Gruson et al 2000 S12   B, 97/98 100 11.9 12245 1029 161 7  Ab 

Gruson et al 2003 S13   B, 99/01 100 11.6 9547 823 134 15  Ab 

Guerin et al 1997 S14 B 100 8.9 2314 260 27 1  Ab 

Jailette et al 2011 S15   100 15 6585 439 137 22  Ab 

Luyt et al 2005 S16   100 35 10150 290 69 3  Ab 

Mahul et al 1992 S17 B 100 16.6 2407 145 30 3   Asp 

Markowicz et al 2000 S18 B 100 11.7 8705 744 162 13  Ab 

Moine et al 2002 S19 B 80 9.7 7411 764 89 1  Ab 

Nseir et al 2005 S20   100 24 29784 1241 77 20  Ab 

Papazian et al 1996 S21 B 100 16 9376 586 97 5   Asp 

Stéphan et al 2006 S22 T 100 5 875 175 78 8  Ab 

Timsit et al 1996 S23 B 100 12 4644 387 56 8  Ab 

Trouillet et al 1998 S24   100 17 8466 498 135 22  Ab 

         

 

* Group composition: I Infection control intervention; B, bronchoscopic techniques for isolate sampling; C, 

cardiac; T, Trauma 

† Acinetobacter type; Ab, Acinetobacter baumanii; Asp, Acinetobacter species;  
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Table S2: Listing of studies - Northern Europe (continued) 

Author Ref Notes* mvp 

Mean 

MV 

(days) 

Total 

MV 

(days) 

Patients 

(n) 

VAP 

(n) 

Acinetobacter 

(n - type†) 

 

Germany, 

Netherlands, 

Belgium, Denmark         

Daschner et al 1988 S25  100 6 852 142 68 23  Asp 

Daschner et al 1988 S26  100 6 696 116 36 1  Asp 

Kohlenberg et al 2000 S27  100  1068472 779500 5811 152  Asp 

Myny et al 2005 S28  100 6 2310 385 89 13  Ab 

Nielsen et al 1992 S29  100 3.8 919.6 242 23 0 

Verhamme et al 2007 S30 B 84 7.7 22230 4000 298 3   Asp 

Woske et al 2001 S31 B 100 15 1545 103 49 1   Asp 

         

UK, Scandinavia, 

Eastern Europe, 

Switzerland         

A'court et al 1993 S32 T 100 9 1350 150 33 0  

Duszyńska et al  2015 S33  100  8425 1097 93 48  Ab 

Hugonnet et al  2007 S34 B 100 4.8 4493 936 209 8   Asp 

Hyllienmark et al 2007 S35 B 100 5 1105 221 33 1   Asp 

Magnason et al 2008 S36  100  933 280 21 0 

Reusser et al 1989 S37  100 7 280 40 15 1   Asp 

         

         

* Group composition: B, bronchoscopic techniques for isolate sampling; C, cardiac; T, Trauma 

† Acinetobacter type; Ab, Acinetobacter baumanii; Asp, Acinetobacter species 
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Table S3: Listing of studies - Mediterranean 

Author Ref Notes* mvp 

Mean 

MV 

(days) 

Total 

MV 

(days) 

Patients 

(n) 

VAP 

(n) 

Acinetobacter 

(n - type†) 

 

Spain         

Alvarez-Lerma et al 1996 S38 B 93 9.2 59745 6494 519 56   Asp 

Baraibar et al 1997 S39 B 100 8 5656 707 148 12  Ab 

Cavalcanti  et al 2006 S40 B, T 100 5 950 190 62 1  Ab 

Cenderero et al 1999 S41 B 100 6.5 799 123 19 2  Ab 

de Latore et al 1995 S42 B 100 10.2 816 80 12 0 

Ewig et al 1999 S43 B, T 100 6 288 48 10 0 

Jimenez et al 1989 S44 S 100 5.6 431 77 18 6  Asp 

Rello et al 1991 S45 B 100 7.9 2086 264 58 2  Ac 

Rello et al 2003 S46 B 100 7 693 99 18 2  Ab 

Rincón-Ferrari et al  2004 S47 B, T 100 10 3100 310 72 27   Asp 

Ruiz-Santana et al 1987 S48 B 100 7 7035 1005 180 0 

Tamayo et al 2012 S49 C 100  5799 1610 124 35   Asp 

Tejada-Artigas et al 2001 S50 B, T 100 8 824 103 23 10  Ab 

Torres et al 1990 S51  100 4 1288 322 78 9  Ac 

Violan et al 1998 S52 B 100 13 4082 314 82 1  Ab 

         

Italy/Greece/Tunisia         

Antonelli et al 1994 S53 B, T 67 11.9 1476 124 41 6  Aa 

Apostolopoulou 2003 S54 S 100 12.6 2205 175 56  

Kallel et al 2005 S55 T 100 13.7 3302 241 77 31  Ab 

Piazza et al 2006 S56  100 17.2 2466 143 29 17  Ab 

Sofianou et al 2000 S57  100  1584 198 67 35   Asp 

         

         

Footnotes 

* Group composition: B, bronchoscopic techniques for isolate sampling; C, cardiac; T, Trauma; S, Survey of less 

than 12 months 

† Acinetobacter type; Ab, Acinetobacter baumanii; Asp, Acinetobacter species; Ac Acinetobacter calcoaceticus; 

Aa  Acinetobacter anitratus 
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Table S4: Listing of studies – Asia & Middle East 

Author Ref Notes* mvp 

Mean 

MV 

(days) 

Total 

MV 

(days) 

Patients 

(n) 

VAP 

(n) 

Acinetobacter 

(n - type†) 

 

Asia‡         

Mallick et al 2015 S58  100  1707 301 61 26   Ab 

Noor et al 2005 S59  100 6 1500 250 70 15   Asp 

Pawar et al 2003 S60 C, S 100  919 952 25 2   Asp 

Rozaidi et al 2001 S61 B 65  3944 988 53 12   Asp 

Tan et al 2016 S62  100  5562 618 286 114  Ab 

Tao et al 2011 S63  100  540536 391527 11224 1562 Ab 

Tao et al 2012 S64  100  29041 16426 365 60  Ab 

 

Middle East‡         

Akça et al 2000 S65  100 7.1 1846 260 81 9   Asp 

Alp et al 2004 S66 T 100 3.9 3128 724 123 42  Ab 

Ertugrul et al 2006 S67 T 100 9.7 970 100 28 6  Asp 

Gursel et al 2010 S68  100 10 920 92 59 23  Ab 

Kanafani et al 2003 S69 S 100 17 1190 70 33 11  Aa 

Landrum et al 2008 S70 T 100  231  14 7   Asp 

Landrum et al 2008 S70 T, I 100  526  11 7   Asp 

Leblebicioglu et al 2007 S71  100  23520 3296 623 182  Asp 

Leblebicioglu et al 2013 S72  100  28181 3864 474 130  Asp 

Leblebicioglu et al 2013 S72 I 100  2376 448 74 12   Asp 

Memish et al 2000 S73  100 8 3035 202 41 14   Asp 

         

Footnotes 

* Group composition: B, bronchoscopic techniques for isolate sampling; C, cardiac; T, Trauma; I Infection control 

intervention; S, Survey of less than 12 months 

† Acinetobacter type; Ab, Acinetobacter baumanii; Asp, Acinetobacter species; Ac Acinetobacter calcoaceticus; 

Aa  Acinetobacter anitratus 

‡Asia includes China, India, Bangladesh and Pakistan.  

‡Middle East includes Turkey, Lebanon, Iraq, and Saudi Arabia.  



HurleyJC  Acinetobacter associated ventilator associated pneumonia P a g e  | 7 

Table S5: Listing of studies - Americas 

Author Ref Notes* mvp 

Mean 

MV 

(days) 

Total 

MV 

(days) 

Patients 

(n) 

VAP 

(n) 

Acinetobacter 

(n - type†) 

 

Central & South 

America‡         

Berg et al 1995 S74 S 54  888 253 62 11   Asp 

Guanche-Garcell 2013 S75  100  114 67 6 1   Asp 

Guanche-Garcell 2013 S75 I 100  2350 1008 36 1   Asp 

Guimaraes et al 2006 S76  100 7 1946 278 106 8   Asp 

Jaimes et al 2007 S77  100 9.6 2592 270 60 2  Ab 

Luna et al 2003 S78 B 100 7.6 3245 427 63 25  Ab 

Moreno et al 2006 S79  100  8593 2172 86 2   Asp 

Resende et al 2013 S80  100 24 3024 126 33 11   Asp 

Rodrigues et al  2009 S81  100 10 2330 233 64 14  Ab 

 

USA & Canada         

Baker et al 1996 S82 B, T 100  5140 514 30 6   Asp 

Beck-Sague et al 1996 S83 T, S 100 5 725 145 15 0 

Bochicchio et al 2004 S84 T 100 10.5 7119 678 125 10   Asp 

Cook et al 2010 S85 B 100 5.5 11440 2080 70 1  Ab 

Cook et al 2010 S85 B, T 100 7.3 3730 511 91 8  Ab 

Craven et al 1988 S86 M 100 4 1108 277 47 0 

Craven et al 1988 S86 S 100 3.6 1876 521 49 0 

Ensminger et al 2006 S87 C 100  2135 92 17 1   Asp 

George et al 1998 S88 B 100 6 1338 223 28 1   Asp 

Heyland et al 1999 S89 B 100 16 16224 1014 177 6   Asp 

Ibrahim et al 2000 S90  100 4.7 8845 1882 397 16   Asp 

Kollef et al 1993 S91 S 100 7.4 2050 277 43 1  Ac 

Kollef et al 1995 S92 S 100   314 87 4   Asp 

Kollef et al 1997 S93 C 100 2.5 883 353 42 2  Ab 

Kollef et al 1997 S93 C, I 100 2.4 785 327 23 1  Ab 

Kunac et al 2014 S94 B, T 100 5 3580 716 206 13  Ab 

Rodriguez et al  1991 S95 T 100 11 3234 294 130 11  Asp 

Salata et al 1987 S96 B 100 13.5 688 51 21 0 

         

         

Footnotes 

* Group composition: B, bronchoscopic techniques for isolate sampling; C, cardiac; T, Trauma; I Infection control 

intervention; S, Survey of less than 12 months 

† Acinetobacter type; Ab, Acinetobacter baumanii; Asp, Acinetobacter species; Ac Acinetobacter calcoaceticus; 

‡Central & South America includes Argentina, Brazil, Chile, Colombia, Cuba, Peru, and Mexico. 
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Table S6: Listing of studies – Ungrouped 

Author Ref Notes* mvp 

Mean 

MV 

(days) 

Total 

MV 

(days) 

Patients 

(n) 

VAP 

(n) 

Acinetobacter 

(n - type†) 

 

Australia/ South 

Africa         

Behari et al 2015 S97 S 100  808 32 8 3  Ab 

Potgieter et al 1987 S98 S 78 9.2 2300 250 51 32   Asp 

Boots et al 2008 S99 B 100 10.6 4367 412 58 14 Ac 

Cade et al 1993 S100  98 4 392 98 35 0 

         

Footnotes 

* Group composition: B, bronchoscopic techniques for isolate sampling; S, Survey of less than 12 months 

† Acinetobacter type; Ab, Acinetobacter baumanii; Asp, Acinetobacter species; Ac Acinetobacter calcoaceticus; 
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Table S7: Log VAP incidence per thousand MV days; meta-regression model a 

 

 Studies reporting as either 

Acinetobacter species or Acinetobacter 

baumanii 

 Only studies reporting as 

Acinetobacter baumanii 

 

Factor 

 

Coefficient b 

 

95% CI 

 

p 

  

Coefficient 
b 

 

95% CI 

 

p 

        

Northern European studies 

(reference group) 

3·46 2·92 - +4·0   3·08 2·31 - +3·85  

 

Geographic region 

       

 Mediterranean  +0·37 -0·07 - +0·80 0·095  +0·41 -0·13 - +0·95 0·13 

 Asia   +0·16 -0·54 - +0·87 0·65  +0·17 -0·83 - +1·16 0·74 

 Middle East +0·43 -0·13 - +0·98 0·13  +0·96 +0·01 - +1·9 0·05 

 Central & South 

America 

+0·54 -0·13 - +1·21 0·11  +0·39 -0·54 - +1·32 0·40 

 USA & Canada -0·08 -0·52 - +0·37 0·74  +0·30 -0·29 - +0·90 0·31 

 Ungrouped +0.49 -0·47 - +1.45 0.31  +1.60 +0·26 - +2.9 0.02 

 Multinational +0.40 -0·10 - +0.90 0.12  +1.02 +0·04 - +2.0 0.04 

Trauma c +0·39 +0·01 - +0.78 0·05  +0·64 +0·12 - +1.16 0·02 

Year of publication d -0·03 -0·04 - +0·01 0·06  -0·01 -0·05 - +0·02 0·34 

Mode of diagnosis e -0·22 -0·54 - +0·09 0·16  -0·10 -0·52 - +0·32 0·63 

Intervention period f -0.18 -0.82 - +0.46 0.58  +0.12 -0.89 - +1.1 0.81 

Acinetobacter baumanii g +0·03 -0·28 - +0·33 0·87     

 

Footnotes 

a. This table displays the results of a meta-regression analysis for log VAP incidence per thousand MV 

days.  

b. Interpretation. The reference group is the Northern European studies and this coefficient equals the 

difference in log from 0 (a log equal to 0 equates to a rate of 1. The other coefficients represent the 

difference in log for groups positive for that factor versus the reference group. 

c. The co-efficient for trauma represents the increment in log for an ICU having a majority of 

admissions for trauma  

d. Year of publication co-efficient represents the linear increment in log for each year after 1980 

e. For sampling using bronchoscopic versus tracheal sampling 

f. Studies undertaken during an infection control intervention 

g. Studies reporting Acinetobacter infections as Acinetobacter baumanii versus reporting as 

Acinetobacter species or otherwise. 
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