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Editorial on the Research Topic

Clinical application of artificial intelligence in emergency and critical

care medicine, volume III

Two years have passed since the first launch of the Research Topic on the application

of artificial intelligence (AI) in emergency and critical care settings (1). We have

witnessed increasing submissions to this topic over these years, indicating continued

research interest among the critical care community. AI is a data analysis approach that

has revolutionized many industry areas (2, 3), as well as clinical medicine (4). With more

data being captured and stored during routine clinical practice, the large volumes of data

have the potential to reveal more knowledge to better inform clinical decision makings

(5). In general, clinical questions involving all stages of clinical practice including

diagnosis, treatment, and prognosis can be well-investigated by the employment of AI

technology. Figure 1 illustrates howAI can help tomake better patient care in all stages of

clinical practice. Diagnosis is usually the first step in the management of patients. Prompt

and accurate diagnosis can help better patient treatment in the critical care setting. For

instance, there has been a large body of evidence showing that early initiation of a sepsis

care bundle can help to improve survival outcomes, and thus strenuous efforts have been

made to provide early warning for sepsis. The automated early warning system has been

widely applied in the clinical setting, and preliminary studies show promising results

(6). With the help of AI, the identification of sepsis can be done earlier with increased

accuracy (7). The second aspect relating to the diagnosis refers to the sub-classification

of a heterogeneous syndrome. Many diseases or syndromes in the critical care
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FIGURE 1

Illustrations of the application of artificial intelligence to various aspects of clinical practice.

setting encompass a heterogenous population and the

identification of subtypes can help tailor treatment strategies (8).

In volume III of the topic series, Wu et al. trained a classification

model on facial expressions video clips, and their deep learning

method is shown to accurately classify patients with or without

pain. This important study implies that pain assessment

can be achieved by an automated computer system, thereby

providing high granularity time-varying facial expression data

for patient management. Sepsis-Associated Thrombocytopenia

(SAT) is an important complication in sepsis patients and

early risk stratification can help to tailor individualized

treatment. Jiang et al. trained multiple machine learning (ML)

models for the prediction of SAT in a Chinese cohort, and

then these models were validated in an open-access critical

care database.

The second step in patient management involves the

treatment strategy. Since critically ill patients are usually

treated with multi-module strategies, the effectiveness of

treatment strategies is time sensitive, and varies across

the individual subject. Thus, an individualized treatment

strategy is needed, in line with the idea of precision

medicine. Mechanical ventilator (MV) weaning is an important

medical decision-making process for the management of

patients on MV. Liu et al. developed an AI algorithm to

dictate MV weaning. This study paves the way for the

realization of personalized medicine in the management of

MV patients.

Finally, the prognosis is also important for the management

of critically ill patients. Risk stratification for intensive care unit

(ICU) patients is useful for clinicians to make better decisions

and for consulting with family members. The diagnosis and

prognosis can be studied with the supervised ML algorithm.

The difference lies in the study design. While the studies on

diagnostic performance require cross-sectional data to train

the model, those involving prognostic performance require a

follow-up period allowing the outcome (label) to occur. ICU

readmission is an important indicator of the quality of care

and is an important outcome measurement. In this topic issue,

Hegselmann et al. developed an explainable boosting machine to

predict ICU re-admission using a German dataset.

In conclusion, the successful launch of the special issue

on the application of AI in critical care medicine indicates

that researchers continue to be interested in this particular

field. The power of big data and AI are revolutionizing clinical

practice in the near future. The ICU is a highly technological

environment where each patient generates a large volume of data

per day, such special characteristics make it the best place for

AI applications.

Author contributions

ZZ conceived the idea and drafted the manuscript. LS and

QM revised the paper. RK worked to organize the topic issue

Frontiers inMedicine 02 frontiersin.org

https://doi.org/10.3389/fmed.2022.1075023
https://doi.org/10.3389/fmed.2022.851690
https://doi.org/10.3389/fmed.2022.837382
https://doi.org/10.3389/fmed.2022.935366
https://doi.org/10.3389/fmed.2022.960296
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Zhang et al. 10.3389/fmed.2022.1075023

and made contributions to the editorial contents. All authors

contributed to the article and approved the submitted version.

Funding

ZZ received funding from Open Foundation of Key

Laboratory of Digital Technology in Medical Diagnostics of

Zhejiang Province (SZZD202206).

Conflict of interest

The authors declare that the research was conducted in

the absence of any commercial or financial relationships

that could be construed as a potential conflict

of interest.

Publisher’s note

All claims expressed in this article are solely those

of the authors and do not necessarily represent those

of their affiliated organizations, or those of the publisher,

the editors and the reviewers. Any product that may be

evaluated in this article, or claim that may be made by

its manufacturer, is not guaranteed or endorsed by the

publisher.

References

1. Zhang Z, Liu N, Meng Q, Su L. Editorial: clinical application of artificial
intelligence in emergency and critical care medicine, volume I. Front Med. (2021)
8:809478. doi: 10.3389/fmed.2021.809478

2. Zhang Z, Navarese EP, Zheng B, Meng Q, Liu N, Ge H, et al. Analytics
with artificial intelligence to advance the treatment of acute respiratory
distress syndrome. J Evid Based Med. (2020) 13:301–312. doi: 10.1111/jebm.
12418

3. Hashimoto DA, Witkowski E, Gao L, Meireles O, Rosman
G. Artificial intelligence in anesthesiology: current techniques,
clinical applications, and limitations. Anesthesiology. (2020) 132:379–
394. doi: 10.1097/ALN.0000000000002960

4. Zhang Z, Chen L, Xu P, Hong Y. Predictive analytics with ensemble modeling
in laparoscopic surgery: a technical note. Laparosc Endosc Robot Surg. (2022)
5:25–34. doi: 10.1016/j.lers.2021.12.003

5. Greener JG, Kandathil SM, Moffat L, Jones DT. A guide to
machine learning for biologists. Nat Rev Mol Cell Biol. (2021)
23:40–55. doi: 10.1038/s41580-021-00407-0

6. Zhang Z, Chen L, Xu P, Wang Q, Zhang J, Chen K, et al. Effectiveness of
automated alerting system compared to usual care for the management of sepsis.
NPJ Digit Med. (2022) 5:101. doi: 10.1038/s41746-022-00650-5

7. Umscheid CA, Betesh J, VanZandbergen C, Hanish A, Tait G, Mikkelsen
ME, et al. Development, implementation, and impact of an automated
early warning and response system for sepsis. J Hosp Med. (2015) 10:26–
31. doi: 10.1002/jhm.2259

8. Wiersema R, Jukarainen S, Vaara ST, Poukkanen M, Lakkisto P,
Wong H, et al. Two subphenotypes of septic acute kidney injury are
associated with different 90-day mortality and renal recovery. Crit Care. (2020)
24:150. doi: 10.1186/s13054-020-02866-x

Frontiers inMedicine 03 frontiersin.org

https://doi.org/10.3389/fmed.2022.1075023
https://doi.org/10.3389/fmed.2021.809478
https://doi.org/10.1111/jebm.12418
https://doi.org/10.1097/ALN.0000000000002960
https://doi.org/10.1016/j.lers.2021.12.003
https://doi.org/10.1038/s41580-021-00407-0
https://doi.org/10.1038/s41746-022-00650-5
https://doi.org/10.1002/jhm.2259
https://doi.org/10.1186/s13054-020-02866-x
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	Editorial: Clinical application of artificial intelligence in emergency and critical care medicine, volume III
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


