Supplementary

Table S1 Quality assessment of included studies

Selection Comparability Outcome/Exposure
Study Score
1) 2) 3) 4) 1) 1) 2) 3)
Battaglini 2023 * * * * * * * * 9
Nisar 2023 »* * * * * * »* * 9
Pawlik 2022 * * * * * * * * 9
Teng 2022 »* »* * * * »* »* * 9
Belay 2022 * * * * * * * * 8
Kaur 2022 »* * * * * * »* * 9
Watson 2022 * * * * * * * * 9
Suljevic 2020 »* »* * * * * »* »* 9
Robba 2020 * »* »* * * * »* 9
Esnault 2017 * * * * * * * 8
Mathai 2015 »* »* * * L2 »* »* »* 9
Jovanovic 2015 * * * * L L * * * 9
Song 2014 * * * * * * * * 8
Lepelletier 2010 * * * * * * * * 9
Gacouin 2009 * * * * " * * * 9
Hyllienmark 2007 * * * * " * * * 9
Apostolopoulou 2003 * * * * L 2 * * * 9

Each # represents a rating point for each item, # represents 1 point, % # represent 2 points.
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Table S2 Intensive care unit (ICU) types and disease distribution of patients included in this meta-analysis

Author Year ICU type Disease distribution

Battaglini 2023 Neuro ICU Traumatic brain injury (TBI), subarachnoid aneurysmal hemorrhage (aSAH),
intracranial hemorrhage (ICH), ischemic stroke (IS), and central nervous system
(CNS), infection (brain abscess, empyema, meningitis, encephalitis), or brain tumor

Nisar 2023 General ICU After surgery, sepsis, trauma, stroke, and metabolic disorders

Pawlik 2022 Anesthesiology and Neurosurgical, cardiovascular, general surgical, non-cardiac internal medicine
Intensive Therapy ICU

Teng 2022 Neurosurgical ICU Subarachnoid hemorrhage, intracerebral hemorrhage, and massive cerebral
infarction
Belay 2022 General ICU Low Glasgow coma scale (GCS), acute respiratory distress syndrome

(ARDS), neurosurgery, burn, cardiac diseases, diabetes mellitus, acquired
immunodeficiency syndrome (AIDS), trauma, and sepsis

Kaur 2022 Trauma ICU All the patients who were admitted in the Trauma ICU and mechanically ventilated
for more than two days were recruited in the study

Watson 2022 Non-tertiary ICU Cardiovascular, respiratory, neurological, gastrointestinal, trauma, metabolic,
haematological, renal

Suljevic 2020 Anesthesia and Patients using mechanical ventilation for more than 48 hours
resuscitation ICU

Robba 2020 Trauma ICU Patients with TBI undergoing mechanical ventilation
Esnault 2017 Trauma ICU Severe TBI
Mathai 2015 Tertiary-level (mixed All adult patients intubated and mechanically ventilated for more than 48 hours

medical-surgical)

Jovanovic 2015 Multidisciplinary (medical, Patients with traumatic brain injury receiving mechanical ventilation for more than
surgical, and trauma) ICU 48 hours

Song 2014 Surgical and medical ICU Patients using mechanical ventilation for more than 48 hours
Lepelletier 2010 Surgical ICU Head-trauma patients
Gacouin 2009 Nontrauma ICU Medical, emergency surgery, elective surgery, noninvasive ventilation (NIV) failure

prior intubation, Aspiration before intubation
Hyllienmark 2007 General ICU Trauma, surgery, medical

Apostolopoulou 2003 Multidisciplinary ICU Multiple injury, head injury, respiratory failure, neurological disease, cardiovascular
disease, intra-abdominal disease, poisoning, miscellaneous
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Egger’s publication bias plot
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Figure S1 Egger test for VAP incidence. VAP, ventilator-associated pneumonia.

Study ES (95% CI) Weight %
Retrospective |
Battaglini 2023 | —— 0.43 (0.40, 0.46) 6.50
Nisar 2023 —— 0.26 (0.22,0.29) 6.43
Teng 2022 | —— 0.45 (0.34, 0.56) 5.81
Belay 2022 — 0.28 (0.23,0.33) 6.32
Watson 2022 —_— 0.21 (0.15,0.28) 6.14
Suljevic 2020 ;| —— 0.41(0.35,0.48) 6.27
Esnault 2017 X ——— 0.61(0.53,0.68) 6.15
Song 2014 — 0.26 (0.22,0.32) 6.34
Lepelletier 2010 | ——— 0.40 (0.33,0.48) 6.12
Subtotal (1'2 =94.53%, p = 0.00) - 0.36 (0.29, 0.44) 56.08
1
1
Prospective X
Kaur 2022 - X 0.07 (0.05, 0.11) 6.36
Robba 2020 —— . 0.20 (0.18,0.23) 6.48
Mathai 2015 | —— 0.38 (0.32, 0.44) 6.27
Jovanovic 2015 . —_— 0.51 (0.42,0.59) 6.07
Gacouin 2009 —— 0.21 (0.17,0.26) 6.35
Hyllienmark 2007 —— . 0.15(0.11,0.20) 6.23
Apostolopoulou 2003 —_— 0.32(0.25,0.39) 6.15
Subtotal (1'2 = 96.45%, p = 0.00) O 0.25(0.16, 0.35) 43.92
1
1
Heterogeneity between groups: p = 0.074 X
Overall ("2 =96.79%, p = 0.00); <> 0.31 (0.25, 0.38) 100.00
:
T ! T
0 0.7

Figure S2 Incidence of VAP by study design. Risk factors of ventilator-associated pneumonia. VAP, ventilator-associated pneumonia; ES,

effect size; CI, confidence interval.
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VAP Non-VAP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
Apostolopoulou 2003 40 56 82 119 52% 1.13[0.56, 2.27] 2003
Gacouin 2009 51 76 181 285 8.8% 1.17 [0.69, 2.00] 2009 B B
Lepelletier 2010 29 34 92 127 2.0% 2.21[0.79, 6.15] 2010 ]
Mathai 2015 65 95 84 155 7.0% 1.83[1.07, 3.13] 2015 e
Jovanovic 2015 56 73 59 71 4.9% 0.67 [0.29, 1.53] 2015 - 1
Esnault 2017 90 106 49 69 3.1% 2.30[1.09, 4.83] 2017
Robba 2020 164 196 562 766 13.1% 1.86 [1.23,2.81] 2020 -
Teng 2022 23 40 26 49 3.5% 1.20[0.52, 2.78] 2022 -
Watson 2022 23 36 70 134  3.7% 1.62[0.76, 3.46] 2022 -1
Belay 2022 61 87 122 225 7.1% 1.98 [1.17, 3.36] 2022 - -
Battaglini 2023 382 550 456 735 41.6% 1.39[1.10, 1.76] 2023 —a
Total (95% Cl) 1349 2735 100.0% 1.50 [1.29, 1.75] <
Total events 984 1783
Heterogeneity: Chi? = 10.29, df = 10 (P = 0.42); 12 = 3% 0=2 0=5 H 2 5
Test for overall effect: Z = 5.34 (P < 0.00001) Non-VAP VAP
Figure S3 Male. VAP, ventilator-associated pneumonia; M-H, Mantel-Haenszel; CI, confidence interval.
VAP Non-VAP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI Year IV, Fixed, 95% CI
Apostolopoulou 2003 525 181 56 519 21 119 20.5% 0.60[-5.46,6.66] 2003 —
Lepelletier 2010 41 17 34 39 19 127 17.3% 2.00[-4.60, 8.60] 2010 [
Mathai 2015 55.49 17.45 95 5243 184 155 36.4% 3.06[-1.49,7.61] 2015 T
Watson 2022 58.2 14.2 36 55 16.3 134 25.8% 3.20[-2.20, 8.60] 2022 T
Total (95% CI) 221 535 100.0% 2.41[-0.34, 5.15] @
Heterogeneity: Chiz = 0.52, df = 3 (P = 0.91); 1= 0% t + t y
Y v 20 -10 0 10 20
Test for overall effect: Z = 1.72 (P = 0.09) Non-VAP VAP
Figure S4 Age. VAP, ventilator-associated pneumonia; SD, standard deviation; IV, inverse variance; CI, confidence interval.
VAP Non-VAP Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
Mathai 2015 50 95 71 155 14.8% 1.31[0.79, 2.19] 2015 T
Teng 2022 24 40 26 49  54% 1.33[0.57, 3.09] 2022 ]
Battaglini 2023 159 550 227 735 79.8% 0.911[0.71, 1.16] 2023
Total (95% Cl) 685 939 100.0% 0.99 [0.80, 1.23]
Total events 233 324
ity 2 = - = .12 = §Y, t t 1 t
Heterogeneity: Chiz = 2.11, df =2 (P = 0.35); I?=5% 02 05 s

Test for overall effect: Z = 0.07 (P = 0.94)

2
VAP Non-VAP

Figure S5 Hypertension. VAP, ventilator-associated pneumonia; M-H, Mantel-Haenszel; CI, confidence interval.
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VAP Non-VAP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% ClI
Gacouin 2009 15 76 61 285 16.9% 0.90[0.48, 1.70] 2009 .
Lepelletier 2010 0 34 8 127 4.0% 0.20[0.01, 3.62] 2010
Jovanovic 2015 8 73 9 71 13.4% 0.85[0.31, 2.34] 2015 - "
Mathai 2015 33 95 56 155 17.7% 0.94 [0.55, 1.61] 2015 .
Belay 2022 74 87 104 225 16.8% 6.62 [3.47, 12.62] 2022 -
Teng 2022 5 40 11 49 12.2% 0.49[0.16, 1.56] 2022 I
Battaglini 2023 68 550 88 735 19.1% 1.04 [0.74, 1.45] 2023 B
Total (95% CI) 955 1647 100.0% 1.13 [0.60, 2.15]
Total events 203 337
ity 2 = . 2 = = - |2 = 899, t t T y t

-lliletfl;ogenenyl.l T?fu : gfiio g:: - _33.3(5), df =6 (P < 0.00001); I = 82% 0.02 o1 1 10 50

est for overall effect: Z = 0.38 (P = 0.70) Non-VAP VAP

Figure S6 Diabetes VAP, ventilator-associated pneumonia; M-H, Mantel-Haenszel; CI, confidence interval.
VAP Non-VAP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
Apostolopoulou 2003 7 56 17 119 24.9% 0.86 [0.33, 2.20] 2003 —a—
Mathai 2015 17 95 18 155 29.4% 1.66 [0.81, 3.40] 2015 T
Jovanovic 2015 2 73 1 71 2.6% 1.97 [0.17, 22.24] 2015
Battaglini 2023 22 550 20 735 431% 1.49[0.80, 2.76] 2023 TR
Total (95% Cl) 774 1080 100.0% 1.39[0.93, 2.10] 2
Total events 48 56
ity: Chiz = = = <2 =09 t t t t

?etf;ogeneltyl.l Cfr: N 123_71 dsfg g(_P0 1(1.71), 12=0% 002 01 y 10 50

est for overall effect: Z=1.59 (P =0.11) Non-VAP VAP

Figure S7 Chronic obstructive pulmonary disease. VAP, ventilator-associated pneumonia; M-H, Mantel-Haenszel; CI, confidence interval.

VAP Non-VAP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
Gacouin 2009 20 76 65 285 10.8% 1.21[0.68, 2.16] 2009 -
Mathai 2015 20 95 21 155 6.8% 1.70[0.87, 3.34] 2015 T
Robba 2020 54 196 190 766 30.1% 1.15[0.81, 1.64] 2020 =
Teng 2022 3 40 6 49 2.7% 0.58[0.14, 2.49] 2022 - 1
Battaglini 2023 140 550 145 735 49.6% 1.39[1.07, 1.81] 2023 .
Total (95% Cl) 957 1990 100.0% 1.30 [1.08, 1.57] L
Total events 237 427
Heterogeneity: Chiz = 2.54, df = 4 (P = 0.64); I = 0% t f f y
Test fo?overzll effect: Z = 2.71 (P(= 0.007) ) 0.05 0.2 1 5 20
Non-VAP VAP

Figure S8 Smoking. VAP, ventilator-associated pneumonia; M-H, Mantel-Haenszel; CI, confidence interval.

VAP Non-VAP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% Cl Year 1V, Fixed, 95% CI
Apostolopoulou 2003 21.8 8 56 183 7.2 119 16.3% 3.50[1.04,5.96] 2003 I
Mathai 2015 21.41 6.73 95 20.32 6.75 155 33.4% 1.09[-0.63,2.81] 2015 T
Teng 2022 14.3 4 40 134 37 49 37.9% 0.90[-0.72,2.52] 2022 T
Watson 2022 199 7.7 36 197 7.6 134 124% 0.20[-2.63,3.03] 2022 -
Total (95% Cl) 227 457 100.0% 1.30 [0.31, 2.30] <@
Heterogeneity: Chi = 3.94, df = 3 (P = 0.27); I = 24% _=4 '2 0 é tll
Test for overall effect: Z =2.56 (P = 0.01) NOn-VAP VAP

Figure S9 Acute Physiology and Chronic Health Evaluation II (APACHE II). VAP, ventilator-associated pneumonia; SD, standard

deviation; IV, inverse variance; CI, confidence interval.
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VAP Non-VAP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Apostolopoulou 2003 2 56 7 119 11.8% 0.59[0.12,2.95] 2003
Gacouin 2009 43 76 134 285 21.6% 1.47 [0.88, 2.44] 2009 i
Lepelletier 2010 1 34 7 127  8.6% 0.52[0.06, 4.37] 2010 L
Mathai 2015 1 95 18 155 19.0% 1.00 [0.45, 2.21] 2015 -
Belay 2022 61 87 65 225 21.3% 5.78 [3.36, 9.93] 2022 —u
Teng 2022 11 40 13 49 17.7% 1.05[0.41, 2.69] 2022 - r
Total (95% CI) 388 960 100.0% 1.42 [0.65, 3.08]
Total events 129 244
ity 2 — - Chiz = - - <12 = 809 t T y d
?etizl;ogenelty“ Tzfafu : 25360, g7h| - _2322, df =5 (P =0.0002); I = 80% 0.01 01 1 10 100
est for overall effect: Z = 0.87 (P = 0.38) Non-VAP VAP
Figure S10 Steroid use. VAP, ventilator-associated pneumonia; M-H, Mantel-Haenszel; CI, confidence interval.
VAP Non-VAP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
Gacouin 2009 65 76 231 285 8.8% 1.38[0.68, 2.79] 2009 ]
Lepelletier 2010 17 34 83 127 10.9% 0.53[0.25, 1.14] 2010 B
Esnault 2017 41 106 38 69 17.6% 0.51[0.28, 0.95] 2017 - '
Robba 2020 130 196 552 766 47.2% 0.76 [0.55, 1.07] 2020 —T
Belay 2022 18 87 44 225 12.1% 1.07 [0.58, 1.98] 2022 -
Teng 2022 5 40 7 49  3.4% 0.86 [0.25, 2.94] 2022 ]
Total (95% Cl) 539 1521 100.0% 0.79 [0.63, 0.99] L 2
Total events 276 955
ity: 2= = = S 12 =219 t t t } } }
?etfl;ogeneltyl.l C:fl N 33_42(31 g(_F’0 0(1.27), 2=21% 01 02 05 1 ) s 10
est for overall effect: Z =2.01 (P = 0.04) VAP Non-VAP
Figure S11 Antibiotic prophylaxis. VAP, ventilator-associated pneumonia; M-H, Mantel-Haenszel; CI, confidence interval.
VAP Non-VAP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Lepelletier 2010 14 34 27 127 30.9% 2.59[1.16, 5.80] 2010 —
Esnault 2017 40 106 8 69 30.3% 4.62[2.00, 10.65] 2017 —
Robba 2020 53 196 189 766 38.7% 1.13[0.79, 1.61] 2020 .
Total (95% Cl) 336 962 100.0% 2.24[0.92, 5.48] S
Total events 107 224
e 2 — . i2 = = = -2 = 0 + + t +
?etttarfogenenyl.I T?fu : 2511 ;:7h| - _1;(1): df =2 (P =0.004); I2=82% 0.01 o1 1 10 100
est for overall effect: Z = 1.77 (P = 0.08) Non-VAP VAP
Figure S12 Barbiturates. VAP, ventilator-associated pneumonia; M-H, Mantel-Haenszel; CI, confidence interval.
VAP Non-VAP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Gacouin 2009 38 76 99 285 26.6% 1.88[1.13, 3.13] 2009 —a
Jovanovic 2015 4 73 14 71 18.9% 0.24 [0.07,0.76] 2015 - =
Robba 2020 74 196 287 766 28.3% 1.01[0.73, 1.40] 2020
Belay 2022 40 85 40 224 26.2% 4.09 [2.37,7.06] 2022 —a
Total (95% CI) 430 1346 100.0% 1.31 [0.56, 3.04]
Total events 156 440
Heterogeneity: Tau? = 0.63; Chi2 = 28.94, df = 3 (P < 0.00001); I> = 90% t t ! t y
Test f Il effect: Z=0.62 (P = 0.53 0.02 0.1 1 10 50
est for overall effect: Z = 0.62 (P = 0.53) Non-VAP VAP

Figure S13 Transfusion. VAP, ventilator-associated pneumonia; M-H, Mantel-Haenszel; CI, confidence interval.
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