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To the editor
We read with great interest the article by You et al., which 
provides valuable insights into the comparative efficacy 
of baricitinib and tocilizumab in mechanically ventilated 
COVID-19 patients [1]. While the study’s findings are 
important, especially regarding the lower 30-day mortal-
ity in the baricitinib group, we believe that the issue of 
confounding by indication was not sufficiently addressed 
and may have significantly influenced the results.

Confounding by indication occurs when treatment 
assignment is influenced by disease severity, leading to a 
bias in outcome comparison between treatment groups. 
In this study, patients in the tocilizumab group appeared 

to be more severely ill at baseline compared to those in 
the baricitinib group. Although the authors employed 
propensity score matching (PSM) to balance baseline 
characteristics, the data suggest that the tocilizumab 
group had a higher severity of illness, which could explain 
some of the observed differences in mortality. Notably, 
patients in the tocilizumab group had longer durations 
of mechanical ventilation prior to drug administration, 
higher use of extracorporeal membrane oxygenation 
(ECMO), and more severe comorbidities, as detailed in 
the supplementary tables. These factors strongly suggest 
that tocilizumab was more likely administered to patients 
in critical condition, potentially skewing the mortality 
comparison in favor of baricitinib.

Furthermore, while PSM is effective at balanc-
ing observable variables, it may not fully account for 
unmeasured or residual confounders, such as the tim-
ing of drug administration relative to disease progression 
or the specific clinical criteria that influenced treatment 
choices. Baricitinib was administered for a median of 8 
days, while tocilizumab was often given as a single dose. 
This difference in treatment duration and pharmacody-
namics could have further impacted the results. Barici-
tinib, with its broader anti-inflammatory effects and 
prolonged administration, may have provided a more 
sustained reduction in inflammation, whereas the single-
dose nature of tocilizumab could have limited its efficacy 
in severely ill patients.

Additionally, the study does not provide sufficient 
detail regarding the criteria used to determine whether 

Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution‑NonCommercial‑NoDerivatives 4.0 
International License, which permits any non‑commercial use, sharing, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if 
you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or 
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by‑ nc‑ nd/4. 0/.

Critical Care

This comment refers to the article available online at https:// doi. org/ 10. 1186/ 
s13054‑ 024‑ 05063‑2.

*Correspondence:
Po‑Cheng Shih
robertpcshih@gmail.com
1 Department of Allergy, Immunology & Rheumatology, Chung Shan 
Medical University Hospital,  Section 1, Jianguo N Rd, Taichung 402, 
Taiwan
2 Institute of Medicine, Chung Shan Medical University, Taichung, Taiwan
3 Graduate Institute of Integrated Medicine, China Medical University, 
Taichung, Taiwan
4 Chung Shan Medical University Hospital, Taichung, Taiwan
5 Department of Allergy, Immunology & Rheumatology, Changhua 
Christian Hospital, Changhua, Taiwan
6 Shanxi Bethune Hospital, Shanxi Academy of Medical Sciences, 
Third Hospital of Shanxi Medical University, Tongji Shanxi Hospital, 
Taiyuan 030032, China
7 Institute of Medicine/Department of Nursing, Chung Shan Medical 
University, Taichung, Taiwan

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-024-05116-6&domain=pdf
https://doi.org/10.1186/s13054-024-05063-2
https://doi.org/10.1186/s13054-024-05063-2


Page 2 of 2Wei et al. Critical Care          (2024) 28:357 

a patient received baricitinib or tocilizumab beyond the 
similar indications in general consideration [2]. Without 
understanding the clinical decision-making process, it is 
difficult to evaluate the extent to which confounding by 
indication may have influenced the results. If tocilizumab 
was preferentially administered to patients with more 
rapidly progressing or refractory disease, the higher mor-
tality rate in this group might reflect underlying disease 
severity rather than a difference in drug efficacy [3]. 

It may be beneficial to consider a subgroup analysis 
excluding patients requiring total parenteral nutrition 
(TPN), as those unable to tolerate enteral nutrition typi-
cally represent a more critically ill population with poorer 
prognostic indicators, such as higher Sequential Organ 
Failure Assessment (SOFA) scores [4]. These patients are 
more likely to receive intravenous therapies, including 
tocilizumab, which is administered as an injection. This 
could introduce a potential confounder, as the preference 
for tocilizumab in this critically ill subgroup might reflect 
the inability to administer oral medications like barici-
tinib, rather than a direct reflection of the drug’s relative 
efficacy. Consequently, these factors could dispropor-
tionately affect mortality rates in the tocilizumab group, 
further complicating direct efficacy comparisons.

In light of these concerns, we suggest that future stud-
ies consider using SOFA or APACHE II scores in PSM to 
better control for baseline severity differences. If SOFA 
or APACHE II data are unavailable, matching based 
on laboratory data associated with SOFA or APACHE 
II scores at the time of ICU admission or intubation 
could serve as a proxy for disease severity [5–7]. Incor-
porating these variables may help mitigate confound-
ing and strengthen the conclusions. Additionally, more 
detailed time-dependent analyses, such as the duration of 
mechanical ventilation or timing of drug administration, 
would clarify the true effects of these therapies in criti-
cally ill patients.

Ultimately, randomized controlled trials remain the 
gold standard to address these concerns, but in the 
interim, the use of more nuanced statistical matching 
techniques may help refine comparisons between barici-
tinib and tocilizumab in this population.
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