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Abstract

The rapid advancement of artificial intelligence technology has led to an increased application of large language models like
ChatGPT in the medical field. Particularly in critical care medicine, ChatGPT, with its robust natural language processing and
data integration capabilities, offers significant support and assistance to healthcare providers. The rapid advancement of artificial
intelligence technology has led to an increased application of large language models like ChatGPT in the medical field.
Particularly in critical care medicine, ChatGPT, with its robust natural language processing and data integration capabilities,
offers significant support and assistance to healthcare providers. The research methodology involved a comprehensive review of
literature and existing studies pertaining to the utilization of ChatGPT in critical care medicine. Various applications of
ChatGPT, ranging from clinical decision support to patient communication and medical documentation, were examined and
analyzed. The findings highlight the diverse applications of ChatGPT in critical care medicine, including its role in clinical
decision support, patient communication, medical education and training, and medical documentation management. Moreover,
the article discusses the challenges encountered in the implementation of ChatGPT, such as privacy concerns and regulatory
constraints, and explores potential future development prospects. The findings highlight the diverse applications of ChatGPT in
critical care medicine, including its role in clinical decision support, patient communication, medical education and training, and
medical documentation management. Moreover, the article discusses the challenges encountered in the implementation of
ChatGPT, such as privacy concerns and regulatory constraints, and explores potential future development prospects. none
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Abstract

Background: The rapid advancement of artificial intelligence technology has led to an increased

application of large language models like ChatGPT in the medical field. Particularly in critical care

medicine, ChatGPT, with its robust natural language processing and data integration capabilities,

offers significant support and assistance to healthcare providers.

Objective: This article aims to present an overview of the applications of ChatGPT in critical care

medicine  and  to  examine  the  challenges  and  future  development  prospects  associated  with  its

implementation.

Methods: The research methodology involved a comprehensive review of literature and existing

studies pertaining to the utilization of ChatGPT in critical care medicine. Various applications of

ChatGPT,  ranging  from  clinical  decision  support  to  patient  communication  and  medical

documentation, were examined and analyzed.

Results: The  findings  highlight  the  diverse  applications  of  ChatGPT in  critical  care  medicine,

including  its  role  in  clinical  decision  support,  patient  communication,  medical  education  and

training,  and medical documentation management.  Moreover,  the article discusses the challenges

encountered in the implementation of ChatGPT, such as privacy concerns and regulatory constraints,

and explores potential future development prospects.

Conclusions: In conclusion, ChatGPT emerges as a transformative tool in critical care medicine,

offering multifaceted support to healthcare professionals. Despite facing challenges, its potential for

enhancing patient care and medical decision-making is substantial. With continuous technological

advancements and collaboration with medical experts, ChatGPT is poised to play an increasingly
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vital role in revolutionizing healthcare delivery and advancing medical science in the future.

Key words：ChatGPT, Critical Care Medicine, Applications, Challenges, Future Prospects

1 Introduction

With the rapid advancement of artificial intelligence technology, the application of large language

models like ChatGPT in the medical field has increasingly attracted attention  (1, 2). Particularly in

critical  care  medicine,  a  highly  specialized  and  complex  domain,  ChatGPT  has  provided

unprecedented support and assistance to doctors with its superior natural language processing and

data  integration  capabilities  (3,  4).  This  article  aims  to  review  the  current  status  of  ChatGPT's

applications  in  critical  care  medicine,  delve  into  the  challenges  it  faces,  and envision  its  future

development prospects.

ChatGPT, a remarkable achievement of OpenAI, has demonstrated its powerful capabilities since its

official release on November 30, 2022 (5, 6). Based on the GPT (Generative Pre-trained Transformer)

model structure, ChatGPT is trained on vast corpora and can not only generate natural and coherent

text  but  also  engage  in  fluent  conversations  with  humans.  This  cross-language  communication

capability makes ChatGPT highly applicable in the medical field (7, 8).

In critical care medicine, the speed and accuracy of clinical decisions are crucial. ChatGPT, with its

robust data analysis  and deep learning capabilities, can quickly analyze and understand complex

medical data such as patients' medical history, laboratory results, and vital signs, providing valuable

decision support to doctors (9, 10). Furthermore, ChatGPT continuously learns and updates medical

knowledge to adapt to the constantly changing medical environment, offering doctors more precise

and cutting-edge advice (11).

However, the application of ChatGPT in critical care medicine also faces numerous challenges (12,

13). Among them, privacy and data security are top concerns. The data processed in critical care

medicine often contains sensitive information about patients, and any leakage would pose a serious

threat  to  patients'  privacy  rights  and medical  safety (14).  Therefore,  ensuring  data  security  and

compliance is a crucial issue for ChatGPT's application in critical care medicine.

Additionally, the constraints of policies and regulations on data processing are another challenge

faced by ChatGPT in critical care medicine. Countries worldwide have strict laws and regulations

governing the collection, storage, use, and processing of medical data. The application of ChatGPT

in critical care medicine must comply with these regulations to ensure data compliance  (15). This

requires  medical  institutions  to  establish  a  robust  compliance  system,  formulate  data  processing

policies and procedures, and provide compliance training for medical staff.
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Despite  these challenges,  the application prospects  of  ChatGPT in critical  care medicine remain

promising. With the continuous progress of technology and the expansion of application scenarios,

ChatGPT is expected to interconnect with more medical devices and systems, providing doctors with

more  comprehensive  and intelligent  support (16).  Moreover,  as  artificial  intelligence  technology

continues to develop and improve, the application of ChatGPT in critical care medicine will become

more in-depth and extensive. In the future, we anticipate that ChatGPT will play a greater role in

critical care medicine, contributing significantly to the advancement of medical science.

Figure 1 Applications of ChatGPT in Critical Care Medicine

2 Applications of ChatGPT in Critical Care Medicine

With  the  rapid  advancement  of  technology,  the  integration  of  artificial  intelligence,  particularly

ChatGPT, has significantly transformed various aspects of critical care medicine. Let's delve into the

diverse applications of ChatGPT in this specialized field, ranging from clinical decision support to

medical documentation, education, communication enhancement, and even its potential role in the

complex  intervention  of  Extracorporeal  Membrane  Oxygenation  (ECMO) (Figure  1).  These

applications underscore ChatGPT's versatility and potential to revolutionize critical care practices,
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ultimately leading to improved patient outcomes and streamlined healthcare delivery.

2.1 Clinical Decision Support

In  the  critical  domain  of  intensive  care  medicine,  clinical  decision  support  is  paramount  for

optimizing  patient  care  and  outcomes.  ChatGPT emerges  as  a  pivotal  tool,  offering  invaluable

recommendations  to  healthcare  professionals  through  meticulous  analysis  of  patients'  medical

history, laboratory findings, and vital signs (17, 18). Here's how ChatGPT specifically contributes to

clinical decision support in intensive care medicine:

2.1.1  Data Collection:  ChatGPT initially collects a comprehensive medical history of the patient,

including past illnesses, surgical history, drug allergies, and more (19). At the same time, it retrieves

the patient's latest laboratory results, such as blood tests, biochemistry, microbiological cultures, and

real-time vital signs data like heart rate, blood pressure, and oxygen saturation (20).

2.1.2 Data Analysis: Utilizing natural language processing and deep learning techniques, ChatGPT

is able to interpret and understand these complex medical data (21). It identifies crucial information

from  the  medical  history,  such  as  the  severity  and  progression  of  the  disease.  It  analyzes  the

laboratory  results  to  determine  if  there  are  any  abnormal  indicators  or  signs  of  infection,

inflammation, etc (22). Additionally, it continuously monitors the patient's vital signs to assess their

overall condition.

2.1.3 Decision Support: Based on the above analysis, ChatGPT provides clinical decision-making

suggestions  to  doctors (23).  For  instance,  based  on the  patient's  medical  history  and laboratory

results, ChatGPT might recommend a specific diagnosis or treatment plan. Or, based on changes in

the patient's vital signs, it might alert doctors to possible complications or risks (24). In critical care

medicine, clinical decisions often need to be made quickly, considering multiple complex factors.

ChatGPT's  rapid  analysis  and recommendation  capabilities  provide  timely  assistance  to  doctors,

reducing  their  workload  and  enhancing  the  accuracy  and  efficiency  of  clinical  decisions (25).

Furthermore, ChatGPT can continuously learn and update medical knowledge to adapt to the ever-

changing medical environment. As more medical data and cases are added to ChatGPT's training

data,  its  decision  support  capabilities  will  continue  to  improve (26). Overall,  ChatGPT plays  a

significant  role  in  clinical  decision  support  for  critical  care  medicine (27).  By  collecting  and

analyzing  data  such  as  patients'  medical  history,  laboratory  results,  and  vital  signs,  it  provides

valuable suggestions to doctors, helping them make more accurate decisions.

2.2 Communication between Patients and Families

2.2.1  Explaining  medical  terms:  ChatGPT  translates  complex  medical  jargon  into  plain  and
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understandable language, allowing patients and their families to grasp medical terminology more

easily (28,  29).  For  instance,  it  might  interpret  the  term  "ARDS  (Acute  Respiratory  Distress

Syndrome)" as "a lung condition where oxygen cannot enter the bloodstream adequately, requiring

assistance from a ventilator for breathing."

2.2.2  Adjusting  language  difficulty  and  style: ChatGPT tailors  its  explanations  based  on  the

understanding level  of  patients and their  families (30).  It  might  use simpler  language and vivid

analogies  for  those  with  lower  medical  literacy,  while  employing  more  professional  terms  and

detailed explanations for individuals with medical backgrounds or higher comprehension abilities.

2.2.3 Providing patient condition descriptions: By analyzing a patient's vital signs, test results, and

changes in condition, ChatGPT generates accurate descriptions of the patient's status and presents

them in an easily understandable manner (31). These descriptions may encompass the severity of the

condition,  treatment  progress,  prognosis,  etc.,  helping  stakeholders  gain  a  comprehensive

understanding of the patient's situation (32).

2.2.4  Optimizing  communication  based  on  feedback:  ChatGPT  continuously  refines  its

communication style based on feedback from patients and their families (33). If they find certain

terms or descriptions confusing or unsatisfactory, ChatGPT can adjust its approach to better meet

their needs.

2.2.5 Adapting to different language habits and communication styles: Through interaction with

patients and their  families, ChatGPT gradually adapts to the language habits  and communication

styles of diverse populations (34). This includes considering factors such as cultural background,

education level, age, etc., to provide more personalized and effective communication support (35).

In the intensive care unit, patients often present complex and urgent medical conditions. ChatGPT

plays a prominent role in facilitating communication by explaining intricate medical terminology and

providing accurate descriptions of the patient's condition. Its role in communication is particularly

noteworthy as it can adjust the language complexity and style to offer personalized support, thereby

alleviating the psychological burden on patients and their families and enhancing their confidence.

2.3 Medical Education and Training

In  medical  education  and  training,  the  application  of  ChatGPT provides  medical  students  and

residents with a unique and efficient simulated training experience (36-38). By simulating virtual

patients,  ChatGPT can replicate various complex cases and clinical scenarios, providing learners

with practical opportunities to better grasp medical knowledge and skills (39, 40).

Specifically, ChatGPT can generate realistic virtual patients based on predefined case templates or
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real  case  data.  These  virtual  patients  possess  complex  medical  histories,  symptoms,  physical

findings, and laboratory test results, thus simulating authentic clinical scenarios (41, 42). Medical

students  and  residents  can  interact  with  virtual  patients,  conduct  interviews,  perform  physical

examinations,  and  devise  treatment  plans,  thereby  learning  and  reinforcing  medical  knowledge

through practice.

ChatGPT not  only  simulates  patients'  clinical  conditions  but  also  provides  feedback  based  on

learners' actions and decisions (43). For instance, if learners propose incorrect diagnoses or treatment

plans, ChatGPT can offer guidance or hints to help them correct errors and understand the correct

approach (44).  This  real-time  feedback  accelerates  learners'  cognitive  and  skill  development

processes.

Moreover, ChatGPT can adjust the difficulty and complexity of simulated scenarios according to

learners' needs and progress (45-47). For beginners, simpler cases and basic operational training can

be  provided,  while  more  advanced learners  can  be  challenged with  more  complex  and realistic

clinical situations to enhance their skill levels and promote progress (48).

Through interactive training with ChatGPT, medical students and residents can experience diverse

clinical  scenarios  in  a  safe  environment,  improve  diagnostic  and  therapeutic  abilities,  enhance

confidence  in  addressing  various  medical  challenges,  and  adequately  prepare  for  future  clinical

practice.

2.4. Medical Documentation and Information Management in Intensive Care Medicine

In the realm of intensive care medicine, the meticulous management of medical documentation is

paramount. ChatGPT emerges as a potent ally, leveraging its natural language processing capabilities

to  streamline  the  process  of  document  writing  and organization  (49,  50).  Here's  how ChatGPT

specifically  empowers  medical  documentation  and  information  management  in  intensive  care

medicine:

2.4.1  Intelligent  Document  Generation: ChatGPT  can  autonomously  draft  detailed  medical

documents  based  on  provided  keywords  or  brief  descriptions  of  patient  conditions,  diagnosis

outcomes,  or  treatment  plans (51).  This  relieves  doctors  and  medical  staff  from the  burden  of

extensive  manual  drafting. Throughout  the  drafting  process,  ChatGPT  ensures  adherence  to

standardized document formats, precise medical terminology, and professional industry standards,

thereby minimizing errors and omissions arising from human factors.

2.4.2  Automated  Summarization: For  existing  medical  documents  like  patient  records,

examination reports, or research papers, ChatGPT excels in extracting key information and crafting
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concise  summaries (52).  This  enables  swift  comprehension  of  patient  conditions  and  treatment

progress, fostering seamless communication among medical professionals.

2.4.3  Document  Classification  and  Archiving: ChatGPT  efficiently  categorizes  and  archives

medical documents based on content or keywords, facilitating subsequent retrieval and utilization

(53). Documents can be organized by disease type, department, or chronological order, simplifying

navigation and access. Furthermore, ChatGPT applies tags or keywords to documents, enhancing the

accuracy and efficiency of retrieval.

2.4.4  Information  Retrieval  and  Query: When  searching  for  specific  medical  documents  or

information, users can input keywords or descriptions to prompt ChatGPT for rapid retrieval and

query (54).  Leveraging its  capabilities,  ChatGPT swiftly  locates  relevant  documents or data  and

presents them to users (55). For intricate query requirements, ChatGPT tailors search results with

precision and personalization, aligning with user intent and context (56).

2.4.5  Intelligent  Error Correction  and  Enhancement: Throughout  the  document  writing  and

organization  process,  ChatGPT  identifies  and  rectifies  common  grammatical  errors,  spelling

inaccuracies,  and formatting inconsistencies automatically (57,  58).  This elevates the quality and

readability of medical documentation.Moreover, ChatGPT continuously refines its algorithms and

models  based  on  user  feedback  and  modification  suggestions,  augmenting  the  accuracy  and

efficiency of medical document management.

In  essence,  ChatGPT  revolutionizes  medical  documentation  and  information  management  in

intensive care medicine, streamlining processes and enhancing the efficacy and quality of healthcare

professionals' work. As technological advancements persist, ChatGPT's potential applications in the

medical field are poised to expand further.

2.5 The application of ChatGPT in ECMO

The  versatility  of  ChatGPT,  especially  in  its  GPT-4 incarnation,  offers  a  multitude  of  potential

applications within the domain of ECMO, a complex intervention for severe respiratory or cardiac

failure (59). However, it's imperative to underscore that ChatGPT should complement rather than

replace your expertise, experience, and adherence to professional guidelines.

2.5.1  Patient  Selection:  ChatGPT  can  assist  in  reviewing  patient-specific  indications,

contraindications, and risk factors for ECMO initiation. By providing pertinent patient data, it can

deliver synthesized summaries to aid in decision-making processes.

2.5.2  ECMO  Management  and  Optimization:  Accessible  information  on  ECMO  settings,

troubleshooting, and management strategies can be swiftly provided by ChatGPT. This accessibility
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facilitates optimized patient care and ensures the efficient functioning of the ECMO circuit.

2.5.3  Education and Training: ChatGPT serves as a valuable resource for creating educational

materials,  facilitating  simulation  scenarios,  and  generating  case-based  discussions  for  ECMO

training. Additionally, it facilitates exploration of recent research on ECMO management.

2.5.4  Weaning  and  Decision-making: ChatGPT assists  in  consolidating  information  regarding

weaning strategies, criteria, and potential complications. It aids in analyzing patient progress and

determining the appropriate timing for ECMO discontinuation.

2.5.5 Multidisciplinary Collaboration: Given the multidisciplinary nature of ECMO management,

ChatGPT can aid in drafting communication and summarizing patient progress for team members.

This fosters more efficient interdisciplinary care.

2.5.6  Research and Innovation: ChatGPT contributes to research endeavors by generating ideas,

summarizing recent literature,  and reviewing statistical  analyses relevant to ECMO management.

This contribution supports advancements in the field.

3 Challenges

3.1 Privacy and Data Security: The data processed in critical care medicine often contains sensitive

information about patients, such as medical records, diagnostic reports, and treatment plans (60). The

leakage of such information can pose a serious threat to patients' privacy rights and medical safety

(61).  To  ensure  data  security,  stringent  security  measures  must  be  implemented,  including  data

encryption, access control, and security audits (62). At the same time, relevant privacy protection

laws and regulations must be strictly adhered to, ensuring the legitimate use of patient data.

3.2  Regulatory Constraints  on Data Processing:  Each country  has  strict  laws  and regulations

governing the collection, storage, use, and processing of medical data. The application of ChatGPT

in critical care medicine must comply with these regulations to ensure data compliance. Medical

institutions  need  to  establish  a  compliance  system,  formulate  data  processing  policies  and

procedures, and ensure that the use of ChatGPT meets the requirements of laws and regulations (63).

At the same time, medical personnel should be provided with compliance training to enhance their

legal awareness.

3.3  Model Interpretability:  AI models like ChatGPT, when processing medical data, often have

decision-making processes that are difficult for humans to fully understand. This may lead to doubts

among medical personnel about the AI's decisions, affecting their trust in the AI system (64). To

improve the interpretability of the model, visualization techniques can be used to demonstrate the

AI's  decision-making process  (65).  At the same time, collaboration with medical  experts  can be
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pursued to jointly research how to enhance the interpretability of AI models in the medical field.

3.4  Verification of the Reliability of Diagnosis and Treatment Suggestions: The diagnosis and

treatment suggestions provided by ChatGPT require rigorous verification and evaluation to ensure

their accuracy and reliability.  This can be achieved through controlled experiments with medical

experts, clinical trials, and other methods (66). Additionally, a monitoring and feedback mechanism

for ChatGPT should be established to collect timely feedback from medical personnel and patients,

enabling continuous improvement and optimization of ChatGPT's performance.

In summary, the challenges surrounding the application of ChatGPT in intensive care medicine are

multifaceted (67). They include ensuring privacy and data security, navigating regulatory constraints,

enhancing model interpretability, and verifying the reliability of diagnosis and treatment suggestions.

Addressing  these  challenges  requires  a  comprehensive  approach  involving  stringent  security

measures,  adherence  to  legal  regulations,  collaboration  with  medical  experts,  and  continuous

evaluation and improvement of ChatGPT's performance through feedback mechanisms.

4 Future Development Prospects

With  continuous  technological  advancements  and  the  expansion  of  application  scenarios,  the

application prospects of ChatGPT in critical care medicine will become even broader (68, 69). In the

future, ChatGPT is expected to achieve interconnectivity with more medical devices and systems,

providing doctors with more comprehensive and intelligent support (70, 71). At the same time, with

the continuous development and improvement of artificial intelligence technology, the application of

ChatGPT in critical care medicine will become more in-depth and extensive.

5 Conclusion

In  conclusion,  ChatGPT  emerges  as  a  transformative  tool  in  critical  care  medicine,  offering

multifaceted support to healthcare professionals. Its applications range from clinical decision support

and patient communication to medical education and documentation management. Despite facing

challenges such as privacy concerns and regulatory constraints, ChatGPT's potential for enhancing

patient  care  and  medical  decision-making  is  substantial.  With  continuous  technological

advancements and collaboration with medical experts, ChatGPT is poised to play an increasingly

vital role in revolutionizing healthcare delivery and advancing medical science in the future.
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