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Supplemental Oxygen and 
the Risk of Surgical Site 
Infection
Evidence of Compromised Data Requires 
Correction of Previously Published 
Meta-analysis

To the Editor:

In a recent analysis investigating the scientific integrity 
of the work published by Schietroma et al., evidence was 

found for potential data fabrication in 38 trials reporting 
on a variety of perioperative interventions, including sup-
plemental oxygen to reduce surgical site infections.1 While 
some of these studies have been retracted, others have now 
come under scrutiny and require further investigation. 
Major concerns were raised about the impact of these 
compromised data on the World Health Organization 
recommendations on surgical site infections,2 which 
included two trials published by Schietroma et al. The 
World Health Organization recommended the use of 80% 
inspired oxygen fraction. In contrast, two recently pub-
lished meta-analyses found no argument in favor of high 
oxygen concentrations when trials by Schietroma et al. 
were excluded.1,3

We published a systematic review and meta-analysis on the 
effect of intraoperative high inspired oxygen in Anesthesiology 
in 2013,4 which included one trial by Schietroma et al. The 
purpose of this Letter is to present the findings of our previous 
meta-analysis, without the data from Schietroma et al. In our 
meta-analysis, we considered only studies where supplemental 
oxygen was administrated through tracheal intubation under 
general anesthesia. In the original report, including nine trials 
(5,103 patients, most who received prophylactic antibiotics), 
the incidence of surgical site infection was reported as 11.4% 
with high inspired oxygen fraction (80 to 100%) and 14.1% 
with normal inspired oxygen fraction (30 to 40%); risk ratio, 
0.77 (95% CI, 0.59 to 1.00). Our article concluded that intra-
operative high inspired oxygen fraction further decreases the 
risk of surgical site infection in surgical patients receiving pro-
phylactic antibiotics. After excluding the trial by Schietroma et 
al., eight studies (5,031 patients) reported an average surgical 
site infection incidence in any type of surgery of 11.4% with 
high inspired oxygen fraction and 13.9% with normal inspired 
oxygen fraction (corrected risk ratio [random effects model], 
0.79; 95% CI, 0.59 to 1.04) (fig. 1). Thus, after excluding the 
trial by Schietroma et al., the point estimate remained stable 
(only 2% variation in the risk ratio), but the confidence inter-
val became wider and now crosses the line of equality. This loss 
of precision may indicate that—if the sample size were larg-
er—high inspired oxygen could have a protective effect against 
surgical site infections.5,6 This is consistent with an updated 
World Health Organization systematic review and meta-anal-
ysis that found, after exclusion of data from Schietroma et al., 
a protective effect of high inspired oxygen fraction in patients 
undergoing surgery under general anesthesia with tracheal 
intubation.3

Fig. 1. Forest plot illustrating the risk of surgical site infection after exclusion of the Schietroma trial (any surgery).
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In our initial report,4 we performed a subgroup analy-
sis exploring the effect of supplemental oxygen on surgical 
site infections in colorectal surgery only. In this particular 
population, the risk ratio was 0.78 (95% CI, 0.60 to 1.02) 
with data of 1,977 patients. When excluding the retracted 
trial, the corrected risk ratio was 0.80 (95% CI 0.60 to 1.07) 
with data of 1,905 patients (fig. 2). Thus, again, the variation 
in the risk ratio was only 2% and the corrected risk estimate 
indicated a risk reduction of 20%. However, the lower and 
upper limits of the 95% CI around the point estimate were 
compatible with, at best, a 40% benefit and, at worse, a 7% 
increase in the risk of surgical site infection.

This new set of retractions highlights again the fragility 
of the scientific evidence base. This is problematic, since it 
has been shown that retraction of flawed trials takes time, 
and not all flawed trials are retracted.7

competing Interests

The authors declare no competing interests.

Frédérique Hovaguimian, M.D., M.Clin.Res.Meth., Nadia  Elia, 
M.D., M.Sc., Martin R. Tramèr, M.D., D.Phil. Department of 

Public Health, University of Zurich, Zürich, Switzerland (F.H.). 
frederique.lachmann@uzh.ch

DOI: 10.1097/ALN.0000000000002897

references

 1. Myles PS, Carlisle JB, Scarr B: Evidence for compro-
mised data integrity in studies of liberal peri-operative 
inspired oxygen. Anaesthesia 2019; 74:573–84

 2. Allegranzi B, Zayed B, Bischoff P, Kubilay NZ, 
de Jonge S, de Vries F, Gomes SM, Gans S, Wallert 
ED, Wu X, Abbas M, Boermeester MA, Dellinger 
EP, Egger M, Gastmeier P, Guirao X, Ren J, Pittet 
D, Solomkin JS, Group WHOGD: New WHO rec-
ommendations on intraoperative and postoperative 
measures for surgical site infection prevention: An 
evidence-based global perspective. Lancet Infect Dis 
2016; 16(12):e288–e303

 3. de Jonge S, Egger M, Latif A, Loke YK, Berenholtz 
S, Boermeester M, Allegranzi B, Solomkin J: 
Effectiveness of 80% vs 30-35% fraction of inspired 
oxygen in patients undergoing surgery: An  updated 
systematic review and meta-analysis. Br J Anaesth 
2019; 122:325–34

 4. Hovaguimian F, Lysakowski C, Elia N, Tramèr MR: 
Effect of intraoperative high inspired oxygen fraction 
on surgical site infection, postoperative nausea and 
vomiting, and pulmonary function: Systematic review 
and meta-analysis of randomized controlled trials. 
Anesthesiology 2013; 119:303–16

 5. Amrhein V, Greenland S, McShane B: Scientists rise up 
against statistical significance. Nature 2019; 567:305–7

 6. Hackshaw A, Kirkwood A: Interpreting and reporting 
clinical trials with results of borderline significance. 
BMJ 2011; 343:d3340

 7. Elia N, Wager E, Tramèr MR: Fate of articles that war-
ranted retraction due to ethical concerns: A descriptive 
cross-sectional study. PLoS One 2014; 9:e85846

(Accepted for publication June 14, 2019.)

Fig. 2. Forest plot illustrating the risk of surgical site infection after exclusion of the Schietroma trial (colorectal surgery only).
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