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Dear Editor,
The clinical utilization of oXiris, a groundbreaking fil-
ter for continuous kidney replacement therapy featur-
ing an adsorption coating to adsorb endotoxins and 
remove inflammatory mediators, is increasing among 
ICU patients with sepsis. It is highly encouraged to vali-
date the impact of oXiris using evidence-based medicine 
methodologies. We carefully reviewed the recently pub-
lished systematic review by Wang et al. [1] and found it 
to be highly intriguing. A significant reduction with a 
substantial effect in 28-day mortality (odds ratio [OR] 
0.53; 95% confidence interval [CI] 0.36–0.77, I2 = 8%), 
which is considered one of the critical endpoints, was 
observed through meta-analysis using data from 7 out 
of 14 enrolled studies. These 7 studies included two ran-
domized controlled trials (RCTs) and five observational 
studies. However, the inconsistency between the pooled 

estimates of RCTs and non-RCTs (OR 1.26 [0.49–3.25], 
OR 0.44 [0.29–0.67], respectively)] has prompted us to 
explore additional statistical methods to confirm the cer-
tainty of the benefits of oXiris in the outcome of 28-day 
mortality. Through trial sequential analysis (TSA), Bayes-
ian approach, and limited meta-analysis, we have reser-
vations regarding potential premature conclusions and 
the presence of publication bias in the analysis.

Trial sequence analysis
We used TSA software version 0.9.5.10 beta (Copenha-
gen Trial Unit, Center for Clinical Intervention Research, 
Rigshospitalet, Copenhagen, Denmark) to assess the 
potential of false positive results or insufficient sample 
sizes in determining the effectiveness of oXiris in reduc-
ing 28-day mortality, based on the findings from Wang 
et al. We set the type 1 error at 5% and statistical power 
at 80%. We used a two-sided boundary type with a pen-
alty of 2 and set the risk reduction ratio at 20%. The ran-
dom-effect models with the Sidik and Jonkman method 
were employed, which is recommended by experts, par-
ticularly when the number of studies in the meta-anal-
ysis is small and when robust evidence is required to 
draw conclusions [2]. Figure 1 illustrates that the end of 
cumulative Z-curve extended beyond the conventional 
test boundary but remained within the upper O’Brien-
Fleming monitoring boundary, suggesting the possibility 
of false positive results. The cumulative sample size was 
498, while the required information sample size was 781, 
indicating that there are insufficient cases to definitively 
confirm the benefit of oXiris. Consequently, further stud-
ies are still necessary.
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Bayesian meta‐analysis
Moreover, we utilized a Bayesian approach as an 
advanced statistical analysis due to its strong align-
ment with clinical reasoning. Bayesian analysis has been 
acknowledged as a practical methodology to interpret 
clinical trials and formulate clinical practice guidelines 
[3]. For our analysis, we used Microsoft-Excel-based 
NetMetaXL V.1.6.1 (Canadian Agency for Drugs and 
Technologies in Health, Ottawa, Canada) to perform 
WinBUGS 1.4.3 (MRC Biostatistics Unit, Cambridge, 
and Imperial College School of Medicine, London, UK) 
with 10,000 simulations and employed a random-effects 
model with either vague or informative prior [4]. While a 
trend of benefit (OR 0.65) was observed, we noted incon-
clusive ranges in both vague and informative prior anal-
yses (95% credible intervals: 0.31–1.33 and 0.39–1.08, 
respectively) for the association of lower 28-day mortal-
ity. In summary, the results of the Bayesian meta-analysis 
did not yield robust evidence to support the application 
of oXiris.

Limited meta‑analysis
It is worth noting that the primary result from Wang 
et  al. [1] heavily relies on retrospective studies, rais-
ing concerns about the possibility of publication bias, 
as negative results from retrospective cohort stud-
ies might not have been published. Additionally, half 

of the enrolled studies (7 out of 14 enrolled trials) did 
not report the 28-day mortality outcome. Besides, 
small study effects occur when smaller studies dem-
onstrate different, often larger, treatment effects than 
larger ones. This phenomenon poses a potential threat 
to the validity of meta-analyses. To address small study 
effects, potential publication bias, or non-reporting 
bias, we performed a limited meta-analysis using the 
"limitmeta" function in the R metasens package. This 
extended random-effects model with a shrinkage pro-
cedure aimed to account for publication bias [5]. The 
adjusted OR and 95% CI for oXiris in relation to 28-day 
mortality was 0.78 and 0.60–1.01, respectively. Again, 
there is a possibility of non-significance of oXiris treat-
ment in reducing 28-day mortality.

In conclusion, the comprehensive examination 
undertaken using various methodologies has addressed 
potential uncertainties and premature conclusions, 
revealing that biases may lead to different conclu-
sions. We believe that our analysis is essential for Criti-
cal Care readers to interpret the findings from Wang 
et al. [1]. However, further rigorous multicountry ran-
domized controlled trials with larger sample sizes are 
necessary to confirm or refute the potential benefits of 
oXiris in critical illness septic patients.
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Fig. 1 Trial sequential analysis of oXiris for reducing 28‑days mortality in comparison with conventional filter
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