
Chatbots in Critical Care Nephrology
Subjects: Medicine, General & Internal

Contributor: Supawadee Suppadungsuk, Charat Thongprayoon, Jing Miao, Pajaree Krisanapan, Fawad Qureshi, Kianoush Kashani, Wisit

Cheungpasitporn

The exponential growth of artificial intelligence (AI) has allowed for its integration into multiple sectors, including, notably,

healthcare. Chatbots have emerged as a pivotal resource for improving patient outcomes and assisting healthcare

practitioners through various AI-based technologies. In critical care, kidney-related conditions play a significant role in

determining patient outcomes.
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1. Features of Chatbots in Critical Care Nephrology

Chatbot technology, which is driven by AI algorithms, has gained considerable attention due to its potential applications

across various sectors, including healthcare . In critical care nephrology, chatbots possess unique features that can

revolutionize patient care, enhance clinical decision making, and improve overall outcomes. This section explores the

specific characteristics of chatbots in critical care nephrology and their potential benefits (Figure 1).

Figure 1. Features and potential uses for chatbots in critical care nephrology.

1.1. Real-Time Assistance and Accessibility

Chatbots can potentially play a pivotal role in critical care nephrology by offering immediate assistance to both patients

and healthcare providers . With the backing of advanced AI algorithms, these chatbots provide continuous support,

promptly responding to frequent patient inquiries and worries. This capability considerably amplifies healthcare

accessibility, ensuring that patients obtain relevant information and backing even beyond traditional clinical operating

times . For those grappling with kidney-related challenges, chatbots may emerge as indispensable assets, delivering

instant counsel and easing apprehension.

1.2. Data Analysis and Decision Support

The capability of chatbots to analyze extensive patient data , including laboratory results, vital signs, and medical

histories, is a notable feature. Through AI algorithms, chatbots can identify patterns, detect abnormalities, and provide

valuable insights to healthcare providers . This feature is especially valuable in critical care nephrology, enabling

chatbots to alert healthcare providers to potential complications and suggest appropriate interventions . Real-time data
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analysis and decision support by chatbots can save crucial time, leading to more-informed decision making, particularly in

critical situations where swift actions are vital.

1.3. Personalized Patient Education

Chatbots can be used as tools for providing personalized patient education on various health topics, including conditions,

treatment options, and self-management strategies . By engaging in conversations with patients, chatbots gather

relevant information and offer tailored educational content. A systematic review of randomized control trials on the

effectiveness of chatbots in healthcare intervention demonstrated that implementing chatbots is feasible and positively

affects physical functioning, healthy lifestyle, mental health, and psychosocial outcomes. Furthermore, chatbots could

support patient health before or after medical treatment . In critical care nephrology, this feature proves beneficial for

patients with kidney-related issues who require comprehensive understanding and guidance . Such tools can provide

detailed information on medication compliance, dietary limitations, and necessary lifestyle changes. This enables patients

to actively engage in their healthcare, which can lead to improved overall health results .

1.4. Access to Medical Literature and Guidelines

Healthcare professionals in critical care nephrology can leverage chatbots to access up-to-date medical literature,

guidelines, and protocols . By integrating chatbots with relevant databases and resources, healthcare providers can

quickly retrieve accurate and evidence-based information . This feature ensures that healthcare professionals can

access the latest research, treatment guidelines, and best practices, enabling them to make informed decisions and

deliver evidence-based care. It also supports continuous professional development by facilitating easy access to

educational materials.

1.5. Language Processing and Multilingual Support

Chatbots equipped with advanced natural language processing capabilities excel in understanding and responding to

patients’ queries and concerns effectively . In critical care nephrology, where clear communication is crucial, this

feature becomes highly valuable. Chatbots can interpret complex medical terminologies and provide explanations in

layman’s terms, enhancing patient understanding and engagement. Furthermore, chatbots can offer multilingual support,

overcoming language barriers and ensuring that patients from diverse backgrounds can access the care they need .

1.6. Integration with EHRs

To maximize their effectiveness, chatbots can seamlessly integrate with EHR systems. This integration allows chatbots to

access patients’ medical histories, test results, and treatment plans, compiling a comprehensive patient health status .

By retrieving and analyzing relevant data in real time, chatbots can offer personalized recommendations and reminders,

improving care coordination and treatment adherence. This feature streamlines the workflow for healthcare providers,

enabling them to make more informed decisions based on up-to-date patient information .

1.7. Privacy and Security Measures

Given the sensitive nature of healthcare data, implementing robust privacy and security measures is crucial when

integrating chatbots . Measures such as robust encryption, authentication mechanisms, and strict data governance

protocols should be in place to preserve patient privacy and maintain compliance with relevant regulations . Ensuring

data confidentiality and implementing secure data storage practices are essential to building trust among patients and

healthcare providers.

2. Potential Applications of Chatbots in Critical Care Nephrology

As the management of kidney-related conditions in critically ill patients becomes increasingly complex, chatbots offer a

potential novel approach to addressing various challenges and improving patient outcomes (Figure 2).
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Figure 2. Potential applications of chatbots in critical care nephrology.

2.1. Early Detection and Diagnosis of AKI

Critical care nephrology is a specialized discipline involving the management of kidney-related conditions in critically ill

patients. The implementation of chatbots in critical care nephrology has demonstrated potential in enhancing patient

outcomes by enabling the early detection and diagnosis of AKI . This section will explore the unique uses of

chatbots in critical care nephrology, such as the real-time monitoring of renal function and biomarkers, the identification of

AKI risk factors, and the development of a prompt alert system for early AKI diagnosis.

2.1.1. Real-Time Monitoring of Renal Function and Biomarkers

The integration of chatbots offers promising avenues in the continuous monitoring of renal function and biomarkers for

critically ill patients. With seamless connections to EHRs and laboratory systems, chatbots are well-positioned to collect

and interpret real-time data, which includes serum creatinine levels , urine output , and other relevant parameters

. Through advanced NLP algorithms, chatbots hold the potential to translate these data into actionable insights, offering

healthcare providers immediate updates and aiding in the early identification of AKI .

By actively monitoring renal function and biomarkers in real time , chatbots present healthcare providers with the

opportunity to observe shifts and swiftly pinpoint irregularities. For example, should a patient’s creatinine levels surpass a

specified limit, the chatbot might produce an alert, suggesting that healthcare professionals delve deeper and perhaps

consider timely interventions to curb the progression of AKI .

2.1.2. Identification of AKI Risk Factors and Predictive Modeling

Chatbots offer the potential to aid in pinpointing risk factors linked with AKI by accumulating patient-centric data and

applying predictive modeling algorithms. Through dialogues with patients or caregivers, chatbots gather details about

medical history, comorbidities, medications, and physiological parameters . Utilizing machine learning techniques,

chatbots can potentially analyze this information to discern risk factors leading to AKI development.

Employing predictive modeling, chatbots could produce risk scores or probabilities that denote the chance of AKI

manifestation in critically ill patients . This information equips healthcare providers with valuable insights to prioritize

interventions, allocate resources effectively, and implement preventive measures to mitigate the risk of AKI . For

example, should a chatbot identify a patient with several AKI risk factors, it might suggest that healthcare professionals

consider interventions like fine-tuning fluid management, recalibrating medication dosages, or adopting renal protective

approaches.

2.1.3. Prompt Alert System for Early AKI Diagnosis

The timely diagnosis of AKI poses a significant challenge in its management. Chatbots address this challenge by serving

as prompt alert systems for the early detection of AKI. Through uninterrupted monitoring of patient data, encompassing

renal function parameters and AKI risk determinants, chatbots might generate notifications upon specific criteria being

fulfilled or certain thresholds being reached .
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When a chatbot identifies an abnormal trend or a combination of risk factors indicative of potential AKI, it could

immediately inform healthcare providers. This early alert system empowers healthcare teams to initiate diagnostic

evaluations, implement appropriate interventions, and prevent further renal damage . Moreover, chatbots might

enhance decision making by recommending specific diagnostic procedures or strategies, all rooted in evidence-backed

guidelines or institutional directives .

2.2. Support for AKI Management

AKI is a critical condition characterized by the sudden loss of kidney function, leading to the accumulation of waste

products and imbalances in bodily fluids. Kidney replacement therapy, such as dialysis or CRRT, is crucial in managing

AKI. The integration of chatbots in supporting AKI and CRRT management holds promise with regard to amplifying patient

outcomes by assisting in various aspects of care . This section explores the specific applications of chatbots within

the context of AKI and CRRT management.

2.2.1. Monitoring Kidney Function and Fluid Balance

Chatbots offer the possibility of aiding in the observation of kidney function and fluid equilibrium in AKI patients. Through

seamless connections with electronic health records and laboratory systems, chatbots might gather and interpret real-time

data points, encompassing serum creatinine levels, urine production, and fluid consumption and excretion . With such

data at their disposal, chatbots are well-poised to provide healthcare professionals with consistent updates on kidney

functionality trends and fluid conditions .

Employing machine learning algorithms, chatbots could discern patterns and departures from typical benchmarks, alerting

healthcare experts to crucial shifts or the exacerbation of AKI . Such insights equip medical teams with the foundation

for swift response measures, be it modulating fluid treatments or commencing kidney replacement therapies, aiming to

avert complications and enhance patient results .

2.2.2. Guiding Fluid and Electrolyte Management

Fluid and electrolyte management is critical to AKI care. Chatbots present the opportunity to bolster healthcare providers’

decision-making processes concerning fluid balance, electrolyte substitution, and medication modifications.

By analyzing patient-centric data regarding fluid consumption and expulsion, electrolyte metrics, and medication profiles,

chatbots might propose strategies for fluid and electrolyte management . These digital assistants could recommend

suitable fluid revival volumes, the nature of fluids (for instance, isotonic or colloid), and the pace of dispensation, all

tailored to the patient’s clinical state and distinct requirements.

In addition, chatbots hold the potential to provide guidance regarding electrolyte replenishment, such as recalibrating

potassium or sodium concentrations, with due regard to renal performance and broader patient stability. Such insights

play a role in averting electrolyte disparities and facilitating the reestablishment of regular physiological benchmarks .

2.2.3. Providing Education and Support to Patients and Caregivers

Chatbots may act as invaluable educational platforms for AKI patients and their caregivers, delivering guidance and

backing throughout the care journey. These digital assistants might offer tailored counsel on kidney health , lifestyle

modifications, and self-care practices to promote recovery or prevent further kidney damage .

With the integration of evidence-rooted resources and instructive content , chatbots may potentially educate patients

and caregivers about AKI causes, symptoms, and the importance of adherence to prescribed treatments . Furthermore,

chatbots might oversee medication oversight, elucidating the correct deployment and probable adverse reactions of drugs

pivotal to AKI treatment (Figure 3).
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Figure 3. Chatbots serving as valuable educational tools for AKI patients. Created using ChatGPT 3.5.

Furthermore, chatbots might present timely reminders for subsequent appointments, laboratory tests, and medication

schedules, promoting patient engagement and compliance with the recommended treatment plan . These digital

assistants are well-placed to tackle patient questions, soothe anxieties, and extend emotional backing, augmenting the

holistic patient journey and paving the way for improved results in AKI management .

2.3. Support for CRRT

CRRT is a widely utilized method for kidney replacement therapy in the management of AKI and other kidney-related

conditions . The inclusion of chatbots in the orchestration of CRRT management holds promise in amplifying patient

outcomes, providing support throughout diverse care dimensions . This section examines potential the specific

development applications of chatbots within the context of CRRT management.

2.3.1. Monitoring CRRT Parameters and Adjustments

In the context of CRRT, chatbots could play a crucial role in monitoring parameters and guiding adjustments to optimize

treatment. By seamlessly integrating with CRRT machines and electronic health records, these bots have the potential to

collect real-time data on critical factors like blood flow rates, dialysate flow rates, ultrafiltration rates, and other relevant

parameters .

Leveraging machine learning algorithms, chatbots have the potential capacity to perpetually interpret data, positioning

themselves to supply healthcare professionals with up-to-date information regarding the efficacy of CRRT. Such chatbots

might discern patterns, detect deviations from desired targets, and promptly alert healthcare providers to significant

changes or potential issues that may arise .
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By actively monitoring CRRT parameters, chatbots might assist healthcare teams in undertaking timely interventions by

providing data guidance support, such as fine-tuning blood flow rates, adjusting dialysate composition, or modifying

ultrafiltration rates. This proactive approach helps maintain proper fluid and electrolyte balance, optimize solute clearance,

and minimize the risk of complications associated with CRRT.

2.3.2. Guiding Prescription and Anticoagulation Management

Chatbots might emerge as instrumental assets in aiding healthcare providers with orchestrating prescription and

anticoagulation management for CRRT. By accessing patient-centric data, which includes weight, clinical status, and

laboratory findings, chatbots hold the potential to suggest prescription configurations, such as suitable dosages and

therapeutic durations .

Chen et al.  demonstrated the good performance and feasibility of using AI deep neural network models to detect and

determine how to adjust the dose of regional citrate anticoagulant (RCA) to avoid citric acid overdose in CRRT patients by

conducting an analysis of patient-specific parameters, such as coagulation profiles and bleeding risk factors. The overall

accuracy of the neural network models was 90.77%. Even in anticoagulant-free patients, Zhang et al. validated and used

AI to guide and predict filter lifespan among CRRT patients . The findings showed that the internal validation model and

area under the curve were 0.8 (95% CI (0.74–0.87) and 0.82 (95% confidence interval (CI) (0.76–0.88)), respectively.

Such chatbot assistance ensures the safe and effective delivery of CRRT, thereby minimizing the risk of clotting or

bleeding complications arising from insufficient or excessive anticoagulation.

2.3.3. Facilitating Troubleshooting and Providing Decision Support for CRRT-Related Issues

Chatbots are potentially valuable sources of troubleshooting support and decision-making assistance for CRRT-related

issues (Figure 4). In instances of alarms or technical difficulties with CRRT machines, chatbots might offer sequential

guidance for foundational troubleshooting and issue mitigation.
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Figure 4. The chatbot provides troubleshooting support for the CRRT alarm, and the healthcare provider follows the

recommended steps to resolve the issue. Created using ChatGPT 3.5.

Furthermore, chatbots can act as decision support tools by integrating clinical guidelines and expert knowledge. When

confronted with complex situations or uncertainties in CRRT management, healthcare providers might turn to chatbots to

acquire evidence-rooted suggestions and counsel.

For example, if an adjustment to the CRRT prescription is necessitated due to changing patient conditions or the need to

address specific complications, chatbots might proffer insights on fitting alterations grounded in optimal practices and

clinical standards.

Furthermore, chatbots hold the potential to aid in determining the ideal span for CRRT. Through analysis of patient-

specific factors such as fluid balance, kidney function recovery, and clinical stability, chatbots might guide healthcare

professionals in discerning the right moment to cease CRRT and shift to other renal replacement therapies or supportive

care strategies.

2.4. Support for Palliative Care in Critical Care Nephrology

The deployment of chatbots presents distinct merits and backup options within the realm of palliative care in critical care

nephrology . These automated dialogue facilitators have the capacity to elevate patient journeys and proffer invaluable

assets . Below is an exploration of the roles chatbots might play within the aforementioned spheres of palliative care.

2.4.1. Assisting with Symptom Management and Palliative Treatment Options

Chatbots are poised to dispense tailored data and backing for symptom oversight . In the previously mentioned

study, which investigated the interaction between 958 cancer patients and chatbots in monitoring patients’ symptoms and

concerns, 132,970 message interactions were observed per month. The study showed that receiving medical reminders

and accessing information via chatbots positively impacted patient satisfaction by 94%. Additionally, the chatbots helped

and supported patients to effectively follow their treatment, with a success rate of 88% . Another noninferiority RCT

study compared chatbots and physicians regarding ability to give patients information and was conducted on 141 breast

cancer patients. The findings revealed that the perceived quality of the answer by the chatbot was found to be non-inferior

to the scores of the physicians. The success rates of the chatbot and physician groups were 69% and 64%, respectively

(Figure 5). Patient satisfaction rates were 85% and 81% for the chatbot and physician groups, and the rates of helpful

answers were 85% and 83%, respectively. The findings revealed that 62% of patients overall needed additional

information: 65% in the physician group, and 59% in the chatbot group .

Figure 5. Performance metric comparisons between chatbots and physicians.

Patients might interact with the chatbot to detail their symptoms, and reciprocally, the chatbot could suggest an array of

techniques for easing discomfort, such as breathing drills or relaxation methodologies. Moreover, chatbots have the

capacity to dispatch medication alerts and tackle prevalent inquiries about palliative treatment alternatives, like palliative

dialysis. Employing natural language processing, chatbots might partake in dynamic dialogues, tailoring their feedback to

each patient’s distinct requirements and predilections . Chatbots hold promise in guiding healthcare professionals

in risk classification by tapping into data from EHRs and identifying patients with potential risks associated with specific
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treatment procedures . Chatbots may determine whether patients would benefit from a meeting with a palliative care

team, or create a comprehensive care plan to enhance the quality of life for patients with critical illnesses .

2.4.2. Facilitating Communication and End-of-Life Decision Making

Chatbots stand well-poised to amplify communication efficacy by providing patients and their kin with precise and

dependable data about prognosis, accessible treatment avenues, and prospective outcomes . Patients might

engage in dialogues with the chatbot to delve deeper into the advantages and potential pitfalls aligned with diverse

treatment options . In addition, chatbots could play a role in documenting patients’ inclinations concerning end-of-

life care, revival, and medical maneuvers. Steering patients through these deliberations and ensuring the meticulous

recording of their choices, chatbots play a part in enlightened decision making at pivotal junctures . Moreover,

chatbots can potentially assist the healthcare team in developing and refining effective communication skills within

challenging situations such as end-of-life care and breaking bad news . Chatbots might facilitate simulated case

scenarios, refining language and tone in a risk-free environment, and give feedback. Consequently, this practice would

enable better management of patients’ emotional responses and foster trust during critical moments .

2.4.3. Providing Emotional Support and Resources

Chatbots hold immense potential as readily available platforms, offering emotional support to patients and their families

during the challenging phases of palliative care (Figure 6). They possess the ability to engage in active listening and

voice interaction , detect patients’ concerns and emotional status through tone analysis , and give empathic

responses . Beyond that, chatbots might supply authenticated data and proffer resources connected to coping

strategies, grief guidance , and community support groups .
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Figure 6. Chatbots serving as accessible sources of emotional support for patients. Created using ChatGPT 3.5.

Chatbots extend emotional support beyond the confines of physical healthcare settings by connecting patients and

families with relevant resources and providing guidance.

Chatbots stand well-poised to act as virtual collaborators, allowing healthcare providers to navigate intricate and sensitive

facets with heightened proficiency and empathy . Chatbots can assist with navigating critical conversations, meaningful

engagement, and support for patients and their families in the context of advance care planning and palliative care.

Additionally, using chatbots could help alleviate emotional burden, reducing communication-related errors and

misunderstandings, improving satisfaction, having a meaningful and positive impact on quality of life, and providing

holistic care .

It remains vital to discern that, though chatbots might lend considerable support in palliative care, they are not meant to

eclipse the innate human bond and individualized care rendered by medical experts . Chatbots should be incorporated

as complementary tools that enhance the services provided by palliative care teams, rather than seeking to replace them.

Human oversight and intervention should be readily available to address complex situations and ensure patients receive

appropriate care tailored to their circumstances. In comprehensive healthcare, chatbots play a significant role in offering

valuable support. However, it is imperative to acknowledge that chatbots cannot act as substitutes for essential

humanization and personalized doctor–patient interaction, which remains a crucial aspect of healthcare that professionals

provide . Instead, chatbots should be viewed as supplementary tools that augment services and alleviate the burden on

[77]

[64]

[78]

[78]



the healthcare team. Particularly in intricate and demanding situations, the presence of healthcare professionals is

indispensable, providing oversight and intervention to ensure patients receive holistic care tailored to their unique

circumstances, with the warmth and compassion that only human beings can offer.
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