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Background: Ventilator-associated pneumonia (VAP) represents a common hospital-acquired infection among
mechanically ventilated patients. We summarized evidence concerning ventilator care bundles to prevent VAP.

Methods: A systematic review and meta-analysis were performed. Randomized controlled trials and controlled
observational studies of adults undergoing mechanical ventilation (MV) for at least 48 h were considered for
inclusion. Outcomes of interest were the number of VAP episodes, duration of MV, hospital and intensive care
unit (ICU) length of stay, and mortality. A systematic search was conducted in the MEDLINE, the Cochrane Library,
and the Web of Science between 1985 and 2022. Results are reported as odds ratio (OR) or mean difference (MD)
with 95% confidence intervals (CI). The PROSPERO registration number is CRD42022341780.

Results: Thirty-six studies including 116,873 MV participants met the inclusion criteria. A total of 84,031 par-
ticipants underwent care bundles for VAP prevention. The most reported component of the ventilator bundle
was head-of-bed elevation (n=83,146), followed by oral care (n=80,787). A reduction in the number of VAP
episodes was observed among those receiving ventilator care bundles, compared with the non-care bundle group
(OR=0.42, 95% CI: 0.33, 0.54). Additionally, the implementation of care bundles decreased the duration of MV
(MD=-0.59, 95% CI: —1.03, —0.15) and hospital length of stay (MD=-1.24, 95% CI: —2.30, —0.18) in studies
where educational activities were part of the bundle. Data regarding mortality were inconclusive.

Conclusions: The implementation of ventilator care bundles reduced the number of VAP episodes and the duration
of MV in adult ICUs. Their application in combination with educational activities seemed to improve clinical
outcomes.



References  Education Non-care bundles CB Nur
ratis
Length' n Baseline Length’ n Guidelines of the Institute for Other elements
measures Healthcare Improvement CB"
Arabnejad  YES - 71 YES - 46 Head-of-bed elevation, daily oral HH, ETT cuff pressure, -
et al.l?!) care with chlorhexidine SSD, avoid ventilator
circuits changes,
sterilization
Atashi YES - 38 YES - 38 Head-of-bed elevation, daily oral ETT cuff pressure, SOD -
et al.[22] care with chlorhexidine
Baxter YES 6 705 - 36 3507 Head-of-bed elevation, daily oral HH, transpyloric enteral -
et al.[%%] care with chlorhexidine feeding, antibiotics
Omrane YES 7 349 YES 7 360 Head-of-bed elevation, stress ulcer = HH, nutrition, change -
et al.[4!l prophylaxis ventilator circuit
Pérez- YES 9 401 - 35 1534 Head-of-bed elevation, daily oral SSD -
Granda care with chlorhexidine
et al.!**
Rello - 3 149 - 16 885 Sedation management, daily oral HH; ETT cuff pressure; -
et al.!®! care with chlorhexidine avoid ventilator circuit
changes
Sachetti YES 2 198 - 2 235 Head-of-bed elevation, daily oral OTT cuff pressure, clean -
et al.'*”! care with chlorhexidine ventilator circuits,
physical therapy
Tao et al.'>?! YES 12 1999 YES 7 1745 Head-of-bed elevation, daily oral HH -
care with chlorhexidine
Lansford B 32 218 YES 12 132 Head-of-bed elevation, daily Nasogastric tube -
et al.!”% assessment of readiness to extubate,
daily oral care with chlorhexidine
Liu et al.'””!  YES =~ 100 ~ = 100 Head-of-bed elevation, daily HH, SSD, Nasogastric -
assessment of readiness to extubate, tube
daily oral care with chlorhexidine
Ongstad - 24 87 - 12 96 Head-of-bed elevation, daily SSD, avoid ventilator -
et al.[42] assessment of readiness to extubate, circuit changes,
daily oral care with chlorhexidine  high-frequency chest
wall compressions
Triamvisit  YES 12 66 YES 14 68 Head-of-bed elevation, daily HH, ETT cuff pressure, -
et al.[53] assessment of readiness to extubate, avoid gastric over
daily oral care with chlorhexidine  distention
Alvarez- YES 3 - - 21 - Head-of-bed elevation, daily HH, ETT cuff pressure, -
Lerma sedation vacations, daily avoid ventilator circuits
et al.!?"] assessment of readiness to extubate, changes

daily oral care with chlorhexidine

“SOD, SSD, antibiotics
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sedation vacations, daily
assessment of readiness to extubate,
daily oral care with chlorhexidine
Head-of-bed elevation, daily
sedation vacations, peptic ulcer
disease prophylaxis, deep venous
thrombosis prophylaxis
Head-of-bed elevation, daily
assessment of readiness to extubate,
peptic ulcer disease prophylaxis,
daily oral care with chlorhexidine
Head-of-bed elevation, peptic ulcer
disease prophylaxis, deep venous
thrombosis prophylaxis, daily oral
care with chlorhexidine
Head-of-bed elevation, daily
sedation vacations, daily
assessment of readiness to extubate,
daily oral care with chlorhexidine
Head-of-bed elevation, daily
sedation vacations, daily
assessment of readiness to extubate,
daily oral care with chlorhexidine
Head-of-bed elevation, daily
sedation vacations, daily
assessment of readiness to extubate,
daily oral care with chlorhexidine
Head-of-bed elevation, daily
sedation vacations, daily
assessment of readiness to extubate,
daily oral care with chlorhexidine
Head-of-bed elevation, daily
sedation vacations, daily
assessment of readiness to extubate,
daily oral care with chlorhexidine

1111, L1 1 LUll pPleosult,
avoid ventilator circuits
changes

“SOD, SSD, antibiotics
No

ETT cuff pressure, SSD,
tracheal aspirate

“SSD

HH, SSD, clean
ventilator circuits

ETT cuff pressure,
ventilator circuits clean

HH, ETT cuff pressure,
SSD, SOD, patient
mobilization

HH, ETT cuff pressure,
SSD, sterilization
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W . A: Aspiration precautions
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W  Weaning
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H Hygienic hand washing precautions
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A  Aspiration precautions

(UovAunisaran)
- danudulkAsy=go 30 2V
- asddaudiukuvyavnayvlurIgldaghvliagdua: 1 ASL

- \@ivautu intra-cuff tkldAd1wau 30 wudwasul na 8 §3Tuv

- Qalauk: (4) tuvovUnuazWlaguargQalaukAauQalauk:{u nagdar1gln aseidalUl
WUDgSoavudLlaz/KSailduk: AaulkoIKisNIvaelkoIkis kavriasSvuiuansovon deflate cuff

- MANuazaauangianayigmelduazuargdadanadiomaladrs &1ayu 70% alcohol wazwWasudrannasoibaasudiukuv
N NMA>IUd=D1Q

- MANa:=ana fingertip suction dredrayu 70% alcohol Aauuazkdv tdviu uazdavAululkduwadolutlou
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P  Prevent contamination
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qua ventilator circuit (8) ua: resuscitation bag lae 1§ aseptic technique
- 1hssvlutkdinanAoiu ventilator circuit Thadnnmv JUbe

- W5iusiamagalutndavadvanudu (humidifier)

- Woseunldenwuazoovnosslalinsoded (nebules)

- 1AiugUasadwuenBDlunasvnidrWUalaBa uazwWagu gunsaiagvloenn 24 su, uaz/Ksallallouvy

- MANua:=ana laryngoscope blade Gy 4% chlorhexidine naasvkdvigoiuuazagiviaona 1 1dau
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