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INTRODUCTION A previous meta-analysis found that driving

pressure-guided ventilation could decrease

eview question / Objective Is driving
R pressure-guided ventilation associated with

a lower risk of postoperative pulmonary
complications in surgical patients?

Rationale Postoperative pulmonary complications
(PPCs) remains common and have substantial
adverse effects on patients. Multiple perioperative
interventions have been used to prevent PPCs,
with one approach being a lung protective
ventilation strategy involving low tide volume,
positive end-expiratory pressure (PEEP), and
recruitment maneuver. While the benefits of low
tidal volume in preventing PPCs are
acknowledged, the optimal PEEP level remains
debated. A meta-analysis of individual patient data
has suggested that intraoperative high driving
pressure and changes in the level of PEEP
increasing driving pressure are associated with
more PPCs. However, the role of ventilation based
on driving pressure has not been well established.

mortality and improve oxygenation index in
mechanically ventilated patients, but this primarily
involved individuals with acute respiratory distress
syndrome (ARDS) rather than surgical cases and
did not assess PPCs. Another two meta-analyses
evaluated the effects of individualized PEEP
guided by respiratory mechanics (including driving
pressure) for preventing PPCs. However, they did
not solely assessed the exclusive impact of driving
pressure-guided ventilation on PPCs. Recently,
numerous studies have assessed the effect of
driving pressure-guided ventilation on PPCs, with
inconsistent results.

Condition being studied Postoperative pulmonary
complications in surgical patients.

METHODS

Search strategy We searched PubMed, Embase,
and the Cochrane Central Register of Controlled
Trials from inception to January 1, 2024. The
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search strategy included keywords and medical
subject heading terms for driving pressure and
postoperative pulmonary complications, combined
with sensitive filters to identify RCTs. We also
examined the reference lists of relevant reviews
and included studies for additional studies.

Participant or population Adult patients
undergoing surgery, regardless of surgical type
(including emergent or elective cardiothoracic and
non-cardiothoracic surgery).

Intervention Driving pressure-guided ventilation,
involving low tide volume, titrated PEEP, and with
or without recruitment maneuver.

Comparator Conventional protective ventilation,
involving low tide volume, fixed PEEP, and with or
without recruitment maneuver.

Study designs to be included Randomized
controlled trials.

Eligibility criteria Studies were considered eligible
if they met the following criteria: (1) Design: RCTs;
(2) Population: adult patients undergoing surgery,
regardless of surgical type (including emergent or
elective cardiothoracic and non-cardiothoracic
surgery); (3) Intervention: driving pressure-guided
ventilation, involving low tidal volume, titrated
PEEP, and with or without recruitment manoeuvre;
(4) Comparison: conventional protective
ventilation, involving low tidal volume, fixed PEER,
and with or without recruitment manoeuvre; and (5)
Outcome: availability of data on PPCs. Specially,
the trials without explicit description of driving
pressure but surrogating as static respiratory
system compliance were included. Those trials
focusing on dynamic respiratory system
compliance-guided ventilation or lacking data on
PPCs were excluded.

Information sources PubMed, Embase, and the
Cochrane Central Register of Controlled Trials.

Main outcome(s) A composite of postoperative
pulmonary complications.

Additional outcome(s) Pneumonia, atelectasis,
and ARDS.

Data management Two reviewers independently
extracted data using a standardized data
extraction sheet. We extracted the following
information, including study characteristics, study
population, ventilation parameters, and study
outcomes.

Quality assessment / Risk of bias analysis We
assessed the risk of bias using the Cochrane risk
of bias assessment tool 2 (RoB 2).

Strategy of data synthesis We performed meta-
analyses to calculate risk ratios (RRs) and
confidence intervals (Cls) using the Mantel-
Haenszel statistical method. Given clinical
heterogeneity, a random-effects model was used
to pool the data. The results of the meta-analyses
were visually represented through forest plots. To
assess statistical heterogeneity across studies, we
applied Cochran's Q test and quantified it using 12
statistic. An 12 value of 75% high heterogeneity.
Publication bias for outcomes with at least 10 trials
was assessed by visually inspecting funnel plots
and conducting the Egger test. All tests were two-
tailed, and statistical significance was set at P <
0.05.

Subgroup analysis Subgroup analysis was
performed according to surgical type
(cardiothoracic surgery versus non-cardiothoracic
surgery) given the possible disparity in the
incidence of PPCs and potential differential effect
of driving pressure among types of surgery.

Sensitivity analysis Not Applicable.
Language restriction None.
Country(ies) involved China.

Other relevant information We rated the certainty
of evidence as high, moderate, low, or very low for
the outcomes by using the GRADE (Grading of
Recommendations Assessment, Development, and
Evaluation) framework. For the primary outcome of
PPCs, we used trial sequential analysis to assess
the risk of random errors arising from repetitive
testing.

Keywords riving pressure; mechanical ventilation;
surgery; postoperative pulmonary complications;
meta-analysis.

Dissemination plans The manuscript will be
published in a peer-reviewed journal.
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