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Abstract

Background: Controversy exists regarding the effects of a high versus a low

intraoperative fraction of inspired oxygen (FiO2) in adults undergoing general anes-

thesia. This systematic review and meta-analysis investigated the effect of a high ver-

sus a low FiO2 on postoperative outcomes.

Methods: PubMed and Embase were searched on March 22, 2022 for randomized

clinical trials investigating the effect of different FiO2 levels in adults undergoing gen-

eral anesthesia for non-cardiac surgery. Two investigators independently reviewed

studies for relevance, extracted data, and assessed risk of bias. Meta-analyses were

performed for relevant outcomes, and potential effect measure modification was

assessed in subgroup analyses and meta-regression. The evidence certainty was eval-

uated using GRADE.

Results: This review included 25 original trials investigating the effect of a high

(mostly 80%) versus a low (mostly 30%) FiO2. Risk of bias was intermediate for all tri-

als. A high FiO2 did not result in a significant reduction in surgical site infections (OR:

0.91, 95% CI 0.81–1.02 [p = .10]). No effect was found for all other included out-

comes, including mortality (OR = 1.27, 95% CI: 0.90–1.79 [p = .18]) and hospital

length of stay (mean difference = 0.03 days, 95% CI �0.25 to 0.30 [p = .84). Results

from subgroup analyses and meta-regression did not identify any clear effect modi-

fiers across outcomes. The certainty of evidence (GRADE) was rated as low for most

outcomes.
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Conclusions: In adults undergoing general anesthesia for non-cardiac surgery, a high

FiO2 did not improve outcomes including surgical site infections, length of stay, or

mortality. However, the certainty of the evidence was assessed as low.
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Editorial Comment

Oxygen levels and oxygenation targets in hospitalized patients have received a lot of attention

in recent years. In this systematic review, the desirable and undesirable effects of the inspired

fraction of oxygen in patients undergoing general anesthesia for non-cardiac surgery were

assessed. Based on low certainty evidence from 25 RCTs, a high fraction of inspired oxygen did

not seem to improve outcome, which is in accordance with other published systematic reviews.

1 | INTRODUCTION

Each year, millions of patients undergo general anesthesia for thera-

peutic and diagnostic procedures.1 During such procedures, anes-

thetic staff may optimize several ventilator settings with the purpose

of reducing post-operative morbidity and mortality. One key setting is

the fraction of inspired oxygen (FiO2).

Previous studies have investigated the effects of different levels of

FiO2 in the acute and intensive care population, however, the effect of

different levels of FiO2 on post-operative clinical outcomes in patients

undergoing general anesthesia remains unclear. Currently, the World

Health Organization recommends the use of an intraoperative FiO2 of

80% with the aim of reducing the risk of surgical site infections.2 How-

ever, the review that constitutes the basis of this recommendation has

been criticized for not thoroughly considering the potential adverse

effects of a high intraoperative FiO2.
3,4 A high FiO2 is not rec-

ommended in many other settings such as the emergency department

or intensive care unit.5,6 Thus, some uncertainty remains regarding this

balance of beneficial versus deleterious effects, and it might depend on

certain patient and surgical characteristics. Although there are recent

systematic reviews on this topic,7,8 there are new trials to consider,9,10

and these previous reviews have not extensively explored the potential

effect heterogeneity between trials.

The goal of this systematic review was to (1) perform a compre-

hensive review of randomized trials assessing the effect of different

levels of intraoperative FiO2 during general anesthesia for non-cardiac

surgery on patient-centered outcomes and (2) explore whether het-

erogeneity exists according to trial and patient characteristics.

2 | METHODS

2.1 | Protocol and registration

This review is part of a series of reviews of clinical trials assessing

various respiratory and hemodynamic targets or strategies for patients

undergoing general anesthesia for non-cardiac surgery. This part of

the review focuses on FiO2 settings or oxygenation targets (PaO2 or

oxygen saturation), and findings for other targets (i.e., goal-directed

hemodynamic therapy,11 blood pressure, and ventilation) are reported

separately. As no trials on oxygenation targets were identified, we

focus on FiO2 in the remainder of the manuscript. The protocol was

uploaded to figshare.com on June 11, 2020, and updated on August

19, 2020 and is provided in the Appendix S1. The reporting of this

review followed the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) guidelines.12 The PRISMA

checklist is provided in the Appendix S1.

2.2 | Eligibility criteria and outcomes

The research question was framed according to the PICO format: (1) In

adults undergoing general anesthesia with invasive mechanical ventila-

tion for non-cardiac surgery (P), does a specific intraoperative FiO2 (I),

as compared to a different intraoperative FiO2 (C) result in better clini-

cal outcomes (O); (2) Trials including very short duration of anesthesia

(e.g., for electroconvulsive therapy), cesarean sections, interventional

radiology, and surgery requiring one-lung ventilation were excluded.

Only randomized clinical trials were included, including quasi-

randomized (e.g., intervention assignment by day or week) trials as

well as cluster-randomized trials. Randomized cross-over trials, where

the cross-over occurred within individual patients, were not included.

Only trials published as full-text articles and in English language were

included. There was no limitation regarding the year of publication.

The main clinically relevant outcomes reported were mortality, hos-

pital length of stay, and surgical site infection. Additional reported out-

comes included other post-operative complications (e.g., pulmonary

complications and cardiac complications), as well as other patient-

centered outcomes (e.g., intensive care unit admission and quality of

life). Additional details about the categories and definitions used for

post-operative complications are provided in the Supplement. Trials

focusing only on physiological or surrogate outcomes were not
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included. Outcomes related to post-operative pain, nausea, and

vomiting will be reported in a separate manuscript.

2.3 | Information sources and search strategy

We searched PubMed and Embase on May 28, 2020, July 24, 2020,

and March 8, 2021. The search was updated on March 22, 2022. The

search strategy reflects that the current review on FiO2 is part of a

series of reviews, with a combined search strategy evaluating multiple

respiratory and hemodynamic targets during general anesthesia. The

search included a combination of various text and indexing search

terms for general anesthesia or surgery and the various targets. To

identify randomized trials, the Cochrane sensitivity-maximizing search

strategy was used.13 The full search strategy for both databases is

provided in the protocol. The updated search strategy is provided in

the Supplement.

To identify registered ongoing trials, the International Clinical

Trials Registry Platform was searched on April 5, 2021 and again on

June 28, 2021. Additional details are provided in the Supplement.

2.4 | Study selection

Pairs of two reviewers independently screened all titles and abstracts

retrieved from the systematic searches. Any disagreements regarding

inclusion or exclusion were resolved via discussion between the

reviewers and with a third reviewer as needed. Two reviewers then

independently reviewed the full texts of all potentially relevant publi-

cations passing the first level of screening. Any disagreement regard-

ing eligibility was resolved via discussion. The Kappa values for inter-

observer variance were calculated. In case of poor inter-reviewer

agreement (i.e., κ < 0.4), a third reviewer reviewed all excluded titles

and abstracts to ensure optimized sensitivity. The bibliographies of

included articles as well as recent reviews14 were reviewed for poten-

tial additional relevant manuscripts.

2.5 | Data collection

Two reviewers, using a pre-defined standardized data extraction form,

extracted data from individual manuscripts. Any discrepancies in the

extracted data were resolved via discussion.

2.6 | Risk of bias in individual studies

Two investigators independently assessed the risk of bias for the

included trials using the revised Cochrane risk-of-bias tool for ran-

domized trials.15 Disagreements were resolved via discussion. Risk of

bias was assessed for each outcome within a trial but is reported at

the trial level as the highest risk of bias score across all outcomes. If

the bias varied according to the outcomes, this was noted.

2.7 | Data synthesis and confidence in cumulative
evidence

Included trials were assessed for clinical (i.e., participants, interven-

tions, comparators), methodological (ie study design or risk of bias),

and statistical heterogeneity. If no major clinical or methodological

heterogeneity was identified, meta-analyses were performed using

Review Manager 5.4.1 (Cochrane Collaboration, Nordic Cochrane

Centre). For dichotomous variables, Peto's odds ratio (OR) method

was used for all meta-analyses, including meta-regression. This

method was used as many of the outcomes were infrequent or

occurred in zero patients in one of the treatment arms.16,17 Results

for the dichotomous variables are reported as ORs with 95% confi-

dence intervals. For continuous variables (ie hospital length of stay),

the inverse variance method with random effects was used for meta-

analyses. Results from these analyses are reported as the mean differ-

ence with 95% confidence intervals. Several manuscripts reported

hospital length of stay using medians and quartiles. In order to use

these results in meta-analyses, we estimated means and standard

deviations, assuming normality of the data.18

Based on the available data, we conducted several post hoc sub-

group analyses according to surgical characteristics. These included

≥50% versus <50% of the included patients requiring acute surgery

and ≥50% versus <50% of the included patients undergoing abdomi-

nal surgery. Subgroup analyses according to other patient- and inter-

ventional characteristics, for example laparoscopic versus non-

laparoscopic surgery, were not feasible in this context due to insuffi-

cient trials reporting relevant data.

Meta-regression was performed to evaluate the relationship

between selected potential continuous moderators and the outcomes

of mortality, hospital length of stay, and surgical site infection. Only

comparisons with at least 10 trials were considered. Moderators

included median year of patient inclusion, duration of surgery

(in minutes), and sample size, as well as mortality and hospital length

of stay (in days) in the control group as a reflection of the illness

severity in the underlying trial population. The latter two analyses

should be interpreted with caution due to the potential for regression

to the mean.19,20 Results are presented using bubble plots with the

size of each bubble corresponding to the inverse variance of the

effect size in each trial. Meta-regression was performed using STATA

version 16 (StataCorp LP).

We performed sensitivity analyses excluding trials with a FiO2

level different from 80% and/or 30%. To assess for potential publica-

tion bias for the primary outcomes, funnel plots were created and

visually interpreted.

2.8 | Cumulative evidence (GRADE)

The certainty of the overall evidence for a given comparison and out-

come was assessed using the Grading of Recommendations Assess-

ment, Development and Evaluation (GRADE) methodology and

classified within one of four categories: very low, low, moderate, or
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high certainty of evidence.21 Additional details are provided in the

Supplement. GRADEpro (McMaster University, 2020) was used for

drafting of the GRADE table.

3 | RESULTS

3.1 | Overview

The systematic search yielded 23,936 unique titles/abstracts, of

which 23,393 were excluded during the initial screening (κ = 0.61,

Figure S1). Five hundred and forty-three full manuscripts were

screened, of which 34 manuscripts investigated different levels of

intraoperative FiO2 with no trials investigating other oxygen related

targets (eg oxygen saturation). Four of these trials22–25 were excluded

due to data irregularities.26 Three additional manuscripts were identi-

fied by reviewing bibliographies. A total of 33 manuscripts published

between 2000 and 2022 were therefore included. The manuscripts

represented 24 separate randomized trials,22–25,27–47 one alternating

intervention trial,48 and eight post hoc or subgroup analyses of these

trials.49–56 Data on a total of 15,032 patients were included. We addi-

tionally identified 25 ongoing or unpublished trials with details pro-

vided in the (Appendix S1).

All but six trials compared an intraoperative FiO2 of 80% to an

intraoperative FiO2 of 30%. Two trials investigated an intraoperative

FiO2 of 100%45 or 50%32 in the intervention arm, one trial an FiO2 of

80% in the intervention arm and 40% in the control arm,9 one trial an

FiO2 of 65% in the intervention arm and 35% in the control arm,57 and

finally two trials an FiO2 of 33%37 or 35%29 FiO2 in the control arm.

Most of the trials were small (median sample size = 252) with only 32%

(n = 8) including 500 patients or more. A total of 64% of the trials

(n = 16) primarily included patients undergoing abdominal surgery.

An overview of the included manuscripts is provided in Table 1,

and patient and surgical characteristics are provided in the Table S2.

The included trials reported various outcomes (Table S3), of which

we performed meta-analyses on a total of nine outcomes (Figure 1).

The remaining outcomes were not eligible for meta-analyses as a lim-

ited number of trials reported these outcomes or due to very heteroge-

neous definitions. The outcomes included in the meta-analysis were

short- and long-term mortality, hospital length of stay, surgical site

infection, anastomotic leakage, wound dehiscence, need for

reoperation, atelectasis, pneumonia, and myocardial injury/infarction.

All trials were assessed as having an overall intermediate risk of

bias (Table S4).

3.2 | Mortality

We identified 16 trials that addressed the effect of high versus low

intraoperative FiO2 on mortality (Table S3). Of these, 12 reported

short-term mortality, which included in-hospital mortality, mortality

during the trial period, and 7-, 15-, and 30-day mortality, and six trials

reported long-term mortality with median follow-up ranging from

180 days to 4 years across trials. A total of 12,335 and 6532 patients

were included in the meta-analysis on short- and long-term mortality,

respectively.

For both short- and long-term mortality, we found no difference

in survival between high and low FiO2 (OR = 1.27, 95% CI 0.90–1.79

[p = .18] and OR = 1.04, 95% CI 0.90–1.21 [p = .60], respectively

(Figure 1 and Figure 2, Figure S2]). The results from the subgroup ana-

lyses for long-term mortality were similar but was limited by the low

number of trials (Figure S3). In an analysis of overall mortality includ-

ing 13,293 patients, there was no difference between high and low

FiO2 (OR = 1.03, 95% CI 0.75–1.40 [p = .87], Figure S4).

Results from meta-regressions are provided in Figures S5–S7 and

Table S5. There was no clear effect measure modification according

to short-term mortality in the control group or sample size. More

recent trials, as compared to older trials, favored a lower FiO2. Specifi-

cally, each subsequent median year of patient inclusion increased the

effect size by 1.08 (95% CI 1.02–1.13 [p = .005]), indicating a more

harmful effect of high oxygen compared to low oxygen.

In the funnel plot, we found no clear evidence of publication bias

for short-term mortality, although the interpretation was limited by

the low number of trials (Figure S8).

The results were similar in the sensitivity analysis (Table S6).

3.3 | Hospital length of stay

Seventeen trials reported data on hospital length of stay for a total of

9064 patients (Table S3). Two trials included patients scheduled for

ambulatory surgery where hospital length of stay was only a few hours,

and another trial only reported the outcome's variation as a range.

These trials were not included in the meta-analysis. We found no evi-

dence of a difference in hospital length of stay between the high FiO2

group and the low FiO2 group (mean difference = 0.03 days, 95% CI

-0.25 to 0.30, [p = .84], Figure S9). No differences between groups

were found in subgroup analyses (Figures S10 and S11).

In the meta-regression, there were no clear effect measure modi-

fication according to median year of patient inclusion, short-term mor-

tality in the control group, length of stay in the control group, and

duration of surgery (all p > .05 [Figures S12–S16 and Table S5]).

Larger as compared to smaller trials favored a higher FiO2. Specifically,

each additional 100 subjects changed the mean difference in the

effect size by 0.03 (95% CI, �0.06 to �0.00 [p = .03]) in favor of a

higher FiO2.

In the funnel plot, we found no clear evidence of publication bias,

although the interpretation was limited by the low number of trials

(Figure S17).

The result was similar in the sensitivity analysis (Table S6).

3.4 | Surgical site infection

Twenty-one trials reported data on postoperative surgical site infec-

tion for a total of 14,268 patients (Table S3). In the meta-analysis, high
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FiO2 versus low FiO2 did not result in a significant decrease in the risk

of surgical site infection (OR = 0.91, 95% CI 0.81–1.02 [p = .10],

Figure 3).

In the subgroup on ≥50% versus <50% acute surgery, we found

the most prominent effect of high FiO2 in the subgroup with ≥50%

acute surgery (OR = 0.55, 95% CI 0.31–0.98 [p = .04]) versus <50%

acute surgery (OR = 0.92, 95% CI 0.82–1.04 [p = .20], Figure S18),

although the test for subgroup differences was not significant

(p = .09). There was no subgroup difference according to ≥50% versus

<50% abdominal surgery (Figure S19).

In the meta-regression, there were no clear effect measure modi-

fiers (all p > .05 Figures S20–S24 and Table S5]).

In the funnel plot, we found no clear evidence of publication bias

(Figure S25).

The result was similar in the sensitivity analysis (Table S6).

3.5 | Postoperative complications

In addition to surgical site infection, some of the included trials

reported data on other postoperative surgical complications, including

five on anastomotic leakage for 7347 patients, two on wound dehis-

cence for 5786 patients, and five on reoperation for 2188 patients.

We found no evidence of differences in the incidence of anastomotic

leakage (OR = 0.78, 95% CI 0.54–1.14 [p = .21], Figure S26), wound

dehiscence (OR = 1.07, 95% CI 0.71–1.62 [p = .74], Figure S27), or

reoperation (OR = 1.09, 95% CI 0.84–1.43 [p = .51], Figure S28)

between the trial groups. Results were similar in the subgroup ana-

lyses for reoperation, although this analysis was limited by the low

number of trials (Figure S29).

Ten trials reported data on atelectasis for 10,394 patients and

nine trials on pneumonia for 9627 patients. The pooled estimates did

not indicate a difference between groups (OR = 1.11, 95% CI 0.98–

1.27 [p = .11], Figure S30 and OR = 0.92, 95% CI 0.72–1.17

[p = .50], Figure S31). The same was evident in the subgroup analyses,

although these analyses were limited by the low number of trials and

patients Figures S32 and S33).

Nine trials reported data on myocardial injury/infarction for 6865

patients. In the meta-analysis, we found no difference between

groups (OR = 0.94, 95% CI 0.73–1.20, Figure S34 [p = .61]). Similar

results were found in the subgroup analysis (Figure S35) although this

analysis was limited by the low number of trials.

Sensitivity analyses on these postoperative complications gener-

ally showed similar results to the primary analyses, although they

were limited by the low number of trials (Table S6).

3.6 | Cumulative evidence (GRADE)

Using GRADE, the overall certainty for most of the included outcomes

was assessed as low. For anastomotic leakage and hospital length of

stay the overall certainty was assessed as moderate. The GRADE

assessment is found in Table S7.T
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4 | DISCUSSION

This systematic review included 33 manuscripts describing results

from 25 separate trials with almost 15,000 patients. The trials all

investigated the effect of high (mostly 80%) versus low (mostly 30%)

FiO2 on various clinical and postoperative outcomes. In the meta-ana-

lyses, there was no significant difference between a high and a low

FiO2 for all outcomes including surgical site infection, length of stay,

and mortality. The overall certainty in the evidence was considered

low for most of the outcomes.

The included trials were generally small with only eight trials

including 500 patients or more9,27,35,36,39,40,48,58 and only three trials

including more than 1000 patients.39,40,48 A noticeable proportion of

the trials did not report patient and surgical characteristics deemed

crucial for determining potential clinical heterogeneity (e.g., ASA

score, length of surgery). Moreover, in some cases, the outcomes

were poorly and heterogeneously defined, leading to difficulties in

including the outcomes in meta-analyses. However, there was only lit-

tle between-study heterogeneity in the interventions and compara-

tors used, as most of the trials compared an FiO2 of 80% to 30%.

No trials were assessed as having a low risk of bias. All the

included trials had an intermediate risk of bias. This was largely

because no trials had intraoperative blinding of the clinical team per-

forming the intervention, which cannot rule out a risk of bias due to

the possibility of deviations from the intended interventions.

The trade-off between the beneficial and potential detrimental

effects of hyperoxemia has been subject to vigorous debate and

research. The potential beneficial effects of hyperoxemia on surgical

F IGURE 2 Meta-analysis for short-term mortality. FiO2, Fraction of inspired oxygen; CI, confidence interval.

Odds Ratio

73/6183 (1.2) 58/6152 (0.9)

High FiO2 Low FiO2

Heterogeneity

(I
2
(%))

38

421/3283 (12.8) 405/3249 (12.5) 66

623/7168 (8.7) 675/7100 (9.5) 38

49/3687 (1.3) 62/3660 (1.7) 0

49/2915 (1.7) 45/2871 (1.6) 53

130/1083 (12.0) 123/1105 (11.1) 64

560/5229 (10.7) 505/5165 (9.8) 86

135/4841 (2.8) 146/4786 (3.1) 44

145/3411 (4.3) 154/3454 (4.5) 38

Short-term mortality

Long-term mortality

Surgical site infection

Anastomotic leakage

Wound dehiscence

Reoperation

Atelectasis

Myocardial injury

Pneumonia

Number of trials

Favours FiO2 80% Favours FiO2 30%

12

6

21

5

2

5

10

9

9

Odds Ratio (95% CI)

1.27 (0.90, 1.79)

1.04 (0.90, 1.21)

0.91 (0.81, 1.02)

0.78 (0.54, 1.14)

1.07 (0.71, 1.62)

1.09 (0.84, 1.43)

1.11 (0.98, 1.27)

0.92 (0.72, 1.17)

0.94 (0.73, 1.20)

Events/Total (%)

10.5 20.7 1.50.6 0.8 0.9 1.25 1.75

F IGURE 1 Overview of results from meta-analyses of binary outcomes. FiO2, fraction of inspired oxygen; CI, confidence interval.
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site infection are twofold. First, the risk of surgical site infection is

inversely related to tissue oxygenation in observational settings.59,60

It is therefore plausible that ensuring a high tissue oxygenation will

decrease the risk of surgical site infection. Second, it has been shown

in the laboratory that the intrinsic ability of the immune system to

eliminate pathogens is highly oxygen dependent.61 As such, tissue

hyperoxygenation might promote phagocytosis and consequently pre-

vent infection. In the current review, there was no significant

improvement in surgical site infection with a high FiO2. This is in con-

trast with findings in previous reviews,14,62 and likely reflects the

inclusion of newer trials. However, the point estimate in the current

meta-analysis suggested fewer surgical site infections with a high

FiO2 but there was some heterogeneity in the results from the

included trials and wide confidence intervals (Figure 2), and the overall

certainty in the evidence was therefore rated as low. Although there

was some indication that the results suggesting benefit were primarily

driven by older trials, we did not find a significant association between

the year of patient inclusion and the effect size in meta-regression

(Table S5). Based on this, we did not downgrade the evidence for indi-

rectness. Lastly, the effect size on surgical site infection was relatively

small. The importance of this finding, given the uncertainty and espe-

cially in the context of the remaining outcomes, is therefore unclear.

On the other hand, a high FiO2 might potentially promote

atelectasis,63,64 which in turn might promote respiratory infection.

Furthermore, exposure to a high oxygen concentration might cause

cellular damage and lung injury through the formation of reactive oxy-

gen species,65 an effect that is evident in animal models after only

short exposure to high levels of oxygen.66 There is some evidence of

deleterious effects of high levels of oxygen in the acute and intensive

care population, where it has been associated with worse clinical out-

comes in some studies,67 although the pooled evidence is inconclu-

sive.68 Recent evidence suggests that in patients with acute

hypoxemic respiratory failure, there is no effect on mortality with

higher versus lower oxygenation targets.69 In the present review, as

well as in previously published reviews,14,62,70 no adverse effects of

high levels of oxygen on pulmonary (including atelectasis), cardiovas-

cular, and clinical complications (ie mortality, length of hospital stay)

were evident. However, for most of these outcomes, the certainty of

evidence was low (Table S7).

While some trials have suggested that a high FiO2 could result in

increased mortality,39,48 we found no difference in short- or long-term

mortality in the meta-analyses. Given the relatively low mortality in

the included population, it is difficult to exclude a clinically important

difference in mortality between the groups. For example, if a trial was

designed to detect a difference in short-term mortality of 1.0% versus

1.5%, approximately 15,000 to 20,000 patients would have to be

included.

This systematic review provides an update on intraoperative FiO2

and was performed using rigorous methodology. The review differs

from previous reviews by including newly published trials and by con-

sidering the effect of the intervention in subgroups that have not pre-

viously been investigated. Future trials should focus on reporting and

consistently defining clinically relevant and patient-centered out-

comes, and in this context aim at including cohorts of considerable

size to allow for detection of meaningful differences in these out-

comes. Furthermore, future trials should aim at blinding all personnel

involved in assessment of the outcomes as this would minimize the

risk of bias.

F IGURE 3 Meta-analysis for surgical site infection. FiO2, Fraction of inspired oxygen; CI, confidence interval.
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This review has some limitations. First, specific outcomes and

their definitions were not prespecified in the protocol. This was done

to capture all the clinically relevant outcomes that were reported in

the included trials. However, this approach might have introduced

some subjectivity into which outcomes were included in the manu-

script. Second, the subgroup analyses performed were not

prespecified and were based on the available data provided in the

included trials. For many of the subgroups, very few trials were avail-

able. Third, there was no limit on trial publication year leading to

pooling of trials spanning more than 20 years. We did, however, per-

form meta-regression to assess the effect of publication year. Fourth,

patient and surgical characteristics as well as outcomes were poorly,

or in some cases not, defined leading to some degree of subjectivity

and unreliability in classifying trials and in meta-analysis inclusion.

Fifth, while the intervention was similar across trials, there was some

heterogeneity in the included patient populations and outcomes.

While we explored this heterogeneity in subgroup analyses and meta-

regression, the results from the meta-analyses should be carefully

interpreted. Sixth, we did not contact trial authors for additional infor-

mation about outcomes that were not reported. Lastly, we did not

include unpublished trials, including trials only published as abstracts.

As such, we might have missed relevant trials.

In adults undergoing general anesthesia for non-cardiac surgery, a

high FiO2 does not improve clinically relevant postoperative out-

comes. For most outcomes, the certainty in the evidence was

assessed as low and it therefore remains unclear whether applying a

high FiO2 is beneficial or harmful. Our findings do not support current

WHO guidelines to use a FiO2 of 80%.2
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