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MATTERS ARISING

Intubate patients with sepsis 
before midnight or do it when the time comes?
Tài Pham1,2 and Miklos Lipcsey3,4* 

Dear Editor,

The Rolling Stones say “Time is on my side, yes it is!—
Now you always say, that you want to be free…”, indeed 
time is not always on patients’ and clinicians’ side in the 
ICU, and being free, especially from ventilation is of ben-
efit if it can be avoided. However, it is the clinician who 
imposes ventilator treatment on the patient and chooses 
the time to do this.

The ever-recurring decision for every clinician is to act 
or not to act and when to act. The balance of benefit or 
harm of an intervention and the optimal timing of treat-
ment is not always clear. Intervening or not and the tim-
ing are different questions but related especially in studies 
of the latter. In intensive care, the issue of timing of life-
sustaining treatments such as renal replacement therapy 
(RRT) [1] and vasopressors in sepsis [2] have been inves-
tigated. There is also an ongoing debate regarding ventila-
tion strategy, as early tracheal intubation exposes patients 
to procedural complications, ventilator-induced lung 
injury, or ventilator-acquired pneumonia, on the other 
hand, delayed intubation exposes them  to self-induced 

lung injury [3] or the emergency procedure in the con-
text of more respiratory or hemodynamic instability that 
is associated with major adverse peri-intubation events 
can lead to more complications [4]. The timing of intu-
bation has been studied in the general ICU population 
and COVID-19 patients in observational studies [5–7] 
and varies widely across countries and according to the 
physician in charge [8]. In sepsis, mechanical ventilation 
affects not only the lung but also other organs, making 
early intubation a double-edged sword: it may contribute 
to sustained oxygen delivery, but it may also contribute to 
circulatory instability due to sedatives and the effects of 
positive pressure ventilation.

In a paper recently published in this Journal, Kim 
et al. reported a cohort of 2440 patients with sepsis who 
received invasive mechanical ventilation in one of the 20 
hospitals participating in the Korean Sepsis Alliance [9]. 
They found that the 2119 (87%) patients intubated on the 
first day of ICU admission had better outcomes, includ-
ing lower ICU and hospital mortality, than those who 
received invasive ventilation later during their ICU stay. 
So, based on these results, should we intubate all patients 
admitted with sepsis upon arrival in the ICU? We argue 
that this study does not resolve the uncertainty. Although 
a valuable contribution to our knowledge on the timing 
of intubation in sepsis patients, there are some issues to 
mention that put these data into context.

To answer the question of timing of intubation Kim 
et  al. used propensity score matching to minimize bias 
and render the two groups as similar as possible. This 
is not the first study exploring the timing of intubation 
using this method. For example, Mellado-Artigas et  al. 
also using propensity score matching have reported that 
intubation of patients with septic shock within 8 h of 
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after vasopressor start did not lead to decreased mortal-
ity [10]. Moreover, the majority of patients not intubated 
early were in fact never intubated and we think this is a 
crucial point.

Indeed, the exclusion of patients who were never intu-
bated from the study by Kim et  al. constitutes a major 
bias. When clinicians admit patients with sepsis and 
decide not to intubate immediately, their goal is cer-
tainly not to delay intubation, but to avoid intubation! 
The great majority of patients who are never intubated 
likely survive without important complications [11], 
but we are totally ignorant of the characteristics and 
outcomes of this valuable sub-group of patients in Kim 
et al.’s study (Fig. 1.). Hence, patients with delayed intuba-
tion in the study are assumably a subset of patients for 
whom the  initial strategy of avoiding intubation failed 
and who worsened enough for the attending intensivists 
to change their minds and eventually decide to intubate. 
As the Mellado-Artigas et al. study suggests, comparing 
patients with early intubation to patients with a delayed 
intubation strategy i.e., combining patients who were 
never intubated and patients with delayed intubation 
would provide important insights that better match clini-
cal practice.

Understanding how timing was assessed is also a cen-
tral issue. Being a large nationwide study is a strength, 
providing data on a high number of patients but has 
also limitations as with a once-daily data collection use 
in the Kim et  al. study, the dataset lacks granularity, 

impairing precise biological and clinical assessments 
in patients who are usually unstable in the first days 
of their ICU stay and could deteriorate within a few 
hours. This lack of granularity is also critical at the time 
of the intubation: for patients with early intubation, the 
exact timing is not known since ‘within the first calen-
dar day of admission’ as a definition is vague. Further-
more, there is uncertainty regarding if the patients’ 
baseline characteristics were collected before or after 
intubation. On the other hand, patients with delayed 
intubation were likely to be in a more severe condition 
at the moment of intubation than they were at baseline. 
Collecting only one data point per day blinds the reader 
from trends and changes that might impact the deci-
sion of intubation and the ultimate outcomes.

Finally, the issue of residual confounding is important 
to take into consideration. The timing of intubation, 
earlier or later, is a question of clinical decision-making 
that is influenced by many factors that may be difficult 
to capture in a retrospective study. For example, staff-
ing-related decision-making structures that can differ 
according to the health care systems can affect the tim-
ing of intubation and the outcomes, a reason why these 
results require external validation. Information regard-
ing withholding or withdrawing decisions that can have 
a major impact on strategic decisions and mortality 
would have been important for a better understand-
ing of the patients’ profiles and management. However, 

Fig. 1  Issues to consider for interpreting the Kim et al. study
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many factors are highly subjective and are challenging 
to assess even in a study with a prospective design.

Altogether, despite the limitations developed above, 
this study provides interesting additional data on the 
timing of intubation in patients with sepsis who ulti-
mately received invasive mechanical ventilation during 
their ICU stay. However, the study cannot provide a final 
answer to the burning clinical question: does the posi-
tive impact of avoiding intubation overcome the nega-
tive impact of delaying intubation in patients who finally 
receive invasive ventilation? Further studies, preferably 
RCTs in well-defined populations, combining patients 
who had delayed intubation with those who were never 
intubated are urgently needed.

Acknowledgements
The authors thank Prof. Michelle Chew (Department of Anaesthesiology and 
Intensive Care Medicine, Linköping University Hospital, Linköping Sweden) for 
her advice on this manuscript.

Author contributions
TP and ML co-wrote the manuscript, reviewed modifications and approved 
the final version.

Funding
No external funding has supported this work.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Competing interests
The authors declare no competing interests.

Received: 23 December 2024   Accepted: 31 December 2024

References
	1.	 Gaudry S, Hajage D, Schortgen F, Martin-Lefevre L, Pons B, Boulet E, et al. 

Initiation strategies for renal-replacement therapy in the intensive care 
unit. N Engl J Med. 2016;375:122–33.

	2.	 Permpikul C, Tongyoo S, Viarasilpa T, Trainarongsakul T, Chakorn 
T, Udompanturak S. Early Use of Norepinephrine in Septic Shock 
Resuscitation (CENSER). A Randomized Trial. Am J Respir Crit Care Med. 
2019;199:1097–105.

	3.	 Brochard L, Slutsky A, Pesenti A. Mechanical ventilation to minimize pro-
gression of lung injury in acute respiratory failure. Am J Respir Crit Care 
Med. 2017;195:438–42.

	4.	 Russotto V, Myatra SN, Laffey JG, Tassistro E, Antolini L, Bauer P, et al. 
Intubation practices and adverse peri-intubation events in critically ill 
patients from 29 countries. JAMA. 2021;325:1164–72.

	5.	 Bauer PR, Gajic O, Nanchal R, Kashyap R, Martin-Loeches I, Sakr Y, et al. 
Association between timing of intubation and outcome in critically ill 
patients: a secondary analysis of the ICON audit. J Crit Care. 2017;42:1–5.

	6.	 Papoutsi E, Giannakoulis VG, Xourgia E, Routsi C, Kotanidou A, Siempos II. 
Effect of timing of intubation on clinical outcomes of critically ill patients 
with COVID-19: a systematic review and meta-analysis of non-rand-
omized cohort studies. Crit Care. 2021;25:121.

	7.	 Riera J, Barbeta E, Tormos A, Mellado-Artigas R, Ceccato A, Motos A, 
et al. Effects of intubation timing in patients with COVID-19 throughout 

the four waves of the pandemic: a matched analysis. Eur Respir J. 
2023;61:2201426.

	8.	 Yarnell CJ, Paranthaman A, Reardon P, Angriman F, Bassi T, Bellani G, et al. 
An International Factorial Vignette-Based Survey of Intubation Decisions 
in Acute Hypoxemic Respiratory Failure. Crit Care Med. 2024

	9.	 Kim G, Oh DK, Lee SY, Park MH, Lim C-M, the Korean Sepsis Alliance (KSA) 
investigators. Impact of the timing of invasive mechanical ventilation in 
patients with sepsis: a multicenter cohort study. Critical Care. 2024;28:297.

	10.	 Mellado-Artigas R, Ferrando C, Martino F, Delbove A, Ferreyro BL, Dar-
reau C, et al. Early intubation and patient-centered outcomes in septic 
shock: a secondary analysis of a prospective multicenter study. Crit Care. 
2022;26:163.

	11.	 Darreau C, Martino F, Saint-Martin M, Jacquier S, Hamel JF, Nay MA, et al. 
Use, timing and factors associated with tracheal intubation in septic 
shock: a prospective multicentric observational study. Ann Intensive Care. 
2020;10:1–10.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Intubate patients with sepsis before midnight or do it when the time comes?
	Acknowledgements
	References


