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Abstract: Background: In 2023, ChatGPT-4 has been impactful across several sectors including
healthcare, where it aids in medical information analysis and education. Electronic Patient-Reported
Outcomes (ePROs) play a crucial role in monitoring cancer patients’ post-treatment symptoms,
enabling early interventions. However, managing the voluminous ePRO data presents significant
challenges. This study assesses the feasibility of utilizing ChatGPT-4 for analyzing side effect data
from ePROs. Methods: Thirty cancer patients were consecutively collected via a web-based ePRO
platform, reporting side effects over 4 weeks. ChatGPT-4, simulating oncologists, dietitians, and
nurses, analyzed this data and offered improvement suggestions, which were then reviewed by
professionals in those fields. Results: Two oncologists, two dieticians and two nurses evaluated the
Al's performance across roles with 540 reviews. ChatGPT-4 excelled in data accuracy and
completeness, and was noted for its empathy and support, enhancing communication and reducing
caregiver stress. It was particularly effective as a dietician. Discussion: ChatGPT-4 shows promise
in processing ePRO data with high accuracy, suggesting that Al can enhance clinical decision-
making. Nevertheless, its limitations in emotional engagement highlight the need for Al to
supplement, not replace, human care. Emphasizing the role of dietitians underscores the importance
of nutritional advice in cancer care. Future studies will further explore the feasible application of Al
and ePRO in cancer care clinical processes.

Keywords: cancer; side effect; ePRO ; ChatGPT-4; healthcare; Al

1. Introduction

ChatGPT, an advanced Al Large Language Model (LLM) technology, was launched by the
American artificial intelligence research lab OpenAl at the end of November 2022 [1]. Through
extensive data training, ChatGPT assists in analyzing medical records [2], providing psychological
health support [3], and aiding medical research in the field of medicine [4]. This technology is
reshaping our medical practices, sparking a new revolution in healthcare [5]. In March 2023, OpenAl
released ChatGPT-4, a more human-like general Al than its predecessor, ChatGPT-3.5 [1]. It
demonstrates superior performance in understanding, reasoning, and responding to complex
questions. By September 2023, OpenAl updated ChatGPT to perform internet searches through
Microsoft’s Bing search engine, breaking free from the data limitations of September 2021 [6].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202406.1755.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 June 2024 d0i:10.20944/preprints202406.1755.v1

In the medical field, ChatGPT-4, through its deep learning and natural language processing
capabilities, has passed the three-stage United States Medical Licensing Examination (USMLE) [7].
This marks a significant milestone in the maturity of Al in healthcare. It can assist medical
professionals in handling a vast amount of medical literature [8], clinical records, insurance
documents, and patient inquiries [9]. ChatGPT-4 can provide information on clinical trials relevant
to patient needs [2], assist doctors in quickly accessing information on related cases, and offer
suggestions based on the latest medical education and research [10], thereby enhancing work
efficiency and the accuracy of information processing.

In the field of cancer, ChatGPT-4 can assist in patient education for cancer patients, analysis of
next-generation genetic data in cancer (NGS) [2], care recommendations for patients with hepatitis
and cirrhosis [11], clarifying common cancer myths [12,13], and answering health-related questions
on social media [3]. While ChatGPT-4 provides professional and accurate responses, and its
conversational manner is warm, empathetic [3], and patient, it is not yet able to provide complete
and correct guidance for cancer treatment [13,14].

In modern cancer care, the increasing application of Electronic Patient-Reported Outcomes
(ePROs) underscores their importance in enhancing patient care quality and treatment effectiveness
[15,16]. EPROs allow patients to report their health status, symptoms, and quality of life through
digital platforms, providing valuable firsthand data for medical teams [17]. This approach not only
helps physicians understand and manage symptoms more precisely but also gives patients a greater
sense of participation and control during treatment [18].

Increasing research shows that the care model of Electronic Patient-Reported Outcomes (ePROs)
provides patient data that can be increasingly integrated into clinical decision support tools [18-22].
This aids healthcare professionals in timely identifying and addressing potential health issues,
thereby preventing disease progression or mitigating side effects. Recent ePROs research can help
patients improve treatment tolerance, survival rates, enhance communication and interaction
between doctors and patients, reduce unnecessary emergency department visits and hospitalizations
[16], and decrease medical expenses, leading to better cost-effectiveness [23].Additionally, the
accumulation of ePROs data offers a rich resource for clinical research, contributing to improved
future cancer treatment strategies and patient care models [24].It also helps reduce carbon emissions,
aiding hospital ESG (Environmental, Social, and Governance) transformation [23,25], and provides
better cancer care during the COVID-19 pandemic [15].

However, ePROs generate vast amounts of electronic symptom data from patients, necessitating
additional nurses and time for interpretation, analysis, and further generation of clinical decision-
making processes for symptom management [19,21]. This may include consulting with dietitians for
issues such as weight loss, for instance, determining whether a patient’s continuous deterioration
from diarrhea warrants a telephone reminder for an early return to the hospital for examination, and
requires further health education from a dietitian.

In a medical environment characterized by a shortage of oncology staff and overworked
healthcare personnel [26,27], integrating the use of ChatGPT-4 to analyze medical data, drive medical
innovation, aid with patient discharge notes and provide educational functions may alleviate the
burden on the healthcare team in patient care [2,4,9,10,28].

We conducted a pilot study using ChatGPT-4 to analyze ePROs data on patient side effects.
ChatGPT-4 simulated different medical team roles, attempting to analyze and provide improvement
suggestions for side effect data across various cancer types, ages, and treatment methods. The
medical team evaluated the feasibility of integrating ChatGPT-4's analysis responses into clinical care
decisions.

2. Materials and Methods

2.1. Data Collection

We utilize a web-based electronic patient report outcome system (developed by Cancell Tech
Co. Ltd., Taiwan, available at [https://cancell.tw]), which was launched in January 2023 for use by
cancer patients. Each patient can create their own account with a password, agree to the terms of use
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for clinical study by signing a consent form, and then log in to use the system. Patients are required
to fill in basic information such as name, gender, age, type of cancer, stage, and current treatment.
During their treatment, patients subjectively report symptoms of side effects twice a week using the
electronic patient report outcome system, which incorporates common cancer side effects as defined
by NCI/ASCO. The data recorded by the patients include quantifiable metrics such as weight and
body temperature; scores for quality of life and mood on a scale from 1 to 5, where higher scores
indicate better states; pain scores also ranging from 1 to 5, with higher scores indicating more severe
pain. Symptoms such as reduced appetite, stomach discomfort, diarrhea, constipation, nausea and
vomiting, coughing, shortness of breath, fatigue, depression, and insomnia are rated on a four-point
scale: 0 for no symptoms, 1 for mild, 2 for moderate, and 3 for severe symptoms, covering a total of
15 symptom items. The data is stored on AWS cloud storage, with firewalls and other cybersecurity
measures in place for data protection.

To gain an initial understanding of the ePRO data analysis for different cancer types, we
consecutively collected 30 patients who had completed the ePRO side effect datas at least 4 weeks
from January 2023 to June 2023. We de-linked and de-identified the basic information of these
patients, retaining only their age, type of cancer, gender, stage, and treatment method, along with the
ePRO side effect symptom data, for further analysis by ChatGPT-4.

Among the 30 de-identified patients, one example of ePRO side effect data during treatment for
nasopharyngeal cancer is shown in Table 1. We formatted the ePRO side effect data using the CMV
file format and initiated new conversations in ChatGPT-4 on the website https://chat.openai.com. For
each new conversation, we requested ChatGPT-4 to assume the roles of an oncologist, a dietitian, and
a nurse respectively to analyze the changes in 4 weeks ePRO side effect data for these 30 patients
undergoing cancer treatment, providing analysis and improvement suggestions. The prompt used
was as follows: “Please role-play as an oncologist (or a dietitian, or a nurse) to analyze the changes in
this cancer patient’s electronic patient report outcome side effect data, and provide detailed
recommendations for improvement in Traditional Chinese. Thank you.” We then collected 90 sets of
responses generated by ChatGPT-4 (each patient received 3 sets of expert simulations by ChatGPT-
4, totaling 90 sets of recommendations for the 30 patients. ChatGPT-4 recommendation example in
supplement).

Table 1. Example of GPT-4 evaluation of ePRO data in nasopharyngeal cancer patients.

o @ )
0 S S @ A Z
0 2. 5 = _
= £ £ g 1 % oz i 9 it o8 7o 4 o§ €
s f ; E £ B 3% 2 31 & 2 2 % & :§ § 3
- a " Q = - j=n =g ) QQ =] 4 =
< e 1S @ Q. o = @ o 2 5 = o £ Z. 2 =
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NPC 3 3 3 9 39 1 2 0 2 1 o 0 2 1 2 0
NPC 3 2 3 9 39 1 2 0 1 1 0 1 1 1 1 0
NPC 2 3 2 9 39 2 2 0 0 2 11 1 1 1 0
NPC 3 2 4 8 367 1 1 0 0 1 11 0O 0 0 0
NPC 3 2 3 8 38 2 1 0o 2 1 11 1 0o 0 1
NPC 2 2 2 8 38 2 1 0o 2 2 0 1 1 1 1 1
NPC 3 2 3 8 37 2 1 0o 2 2 11 1 1 1 1
NPC 2 2 2 8 38 2 1 0o 2 2 2 1 1 1 1 1
NPC 3 2 3 8 369 2 1 0 0 1 1 1 1 1 0 1

2.2. Evaluation Criteria

Thirty patients received a total of 90 sets of recommendations generated by ChatGPT-4. These
recommendations were then evaluated by a senior medical team comprising 2 oncologists, 2
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oncology dietitians, and 2 oncology nurses, resulting in 180, 180, and 180 assessment records,
respectively. The medical team assessed the replies from ChatGPT-4 based on several criteria:
completeness of the response, accuracy of the content, potential harm to the patient, empathy in the
reply, emotional support provided, improvement in patient communication efficiency, the usefulness
of ChatGPT-4 in reducing the burden of medical care if used cautiously, and the enhancement of
patient disease health literacy. The evaluations were scored on a scale from 0 to 10, with 0
representing very poor or minimal and 10 representing excellent. Finally, the assessments identified
which professional role’s response from ChatGPT-4 was the best, covering nine aspects of evaluation.
This study workflow is showed in Figure 1.

Consecutively collected 30 patients from
the ePRO system who completed 4 weeks
of ePRO side effect reporting and converted
the ePRO data into CMV format.

U

Prompt ChatGPT-4 to act as a oncologist,
dietitian, and nurse to evaluate the ePRO
data of 30 patients and make
recommendations.

O

Two oncologists, two dietitians, and two
nurses evaluate the recommendations
generated by ChatGPT-4.

Figure 1. The workflow of this study.

The study was approved by the institutional review board of China Medical University &
Hospital, Taichung, Taiwan(No.:ePRO_HN_001/CMUH112-REC2-128(AR-1)).

3. Results

Among the 30 consecutively selected cancer patients, there were 8 cases of breast cancer, 7 cases
of head and neck cancer, 3 cases of lung cancer, and 2 cases each of prostate cancer, pancreatic cancer,
lymphoma, renal cell carcinoma, uterine sarcoma, and endometrial cancer. In terms of cancer stages,
there were 5 cases of stage I, 7 cases of stage II, 8 cases of stage III, and 10 cases of stage IV. The
median age was 55 years. Regarding treatment methods, 12 patients received chemotherapy, 8
underwent concurrent chemoradiotherapy, 5 had radiotherapy, and 5 were given targeted therapy.
There were 11 male patients and 19 female patients. The patients’ characteristics are in Table 2.

Table 2. Patients’characteristics.

Characteristics Numbers

Breast cancer 8
Head Neck cancer

Lung cancer

Prostate cancer

Pancreas cancer

Lymphoma

Renal cell carcinoma

NININININ W

Uterine sarcoma
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5
Endometrial cancer 2
Stage

I 5

II 7

111 8

1\ 10
Treatment modality

Chemotherapy 12

Concurrent Chemoradiotherapy 8

Radiotherapy 5

Target therapy 5

The two oncologists evaluating GPT included a radiation oncologist, a hematologist-oncologist.
Additionally, two oncologists, two oncology nutritionists, and two oncology nurses assessed GPT-
4.0’s simulated performance in three roles for the treatment of 30 patients, generating 180, 180, and
180 evaluations, respectively.

When ChatGPT-4.0 acted as an oncologist analyzing the ePRO data of 30 patients, the average
scores were as follows:completeness: 8.1 (range 7-10), accuracy: 8.2 (range 7-9), potential harm to the
patient: 1.2 (range 0-3), empathetic response: 7.9 (range 6-10), emotional support: 7.6 (range 6-9),
improvement in patient communication efficiency: 8 (range 7-9), reduction in medical care stress: 7.9
(range 6-10), and increase in health literacy: 8.1 (range 7-10).The scores are in Table 3.

Table 3. The scores of GPT-4 acting as an oncologist evaluating ePRO data.

Completeness 8.1 (7-10)
Accuracy 8.2 (7-9)
Potential harm to the patient 1.2 (0-3)
Empathetic response 7.9 (6-10)
Emotional support 7.6 (6-9)
Improvement in patient
L . 8 (7-9)
communication efficiency
Reduction in medical care stress 7.9 (6-10)
Increase in health literacy 8.1 (7-10)

When ChatGPT-4.0 acted as an oncology dietitian analyzing the ePRO data of 30 patients, the
average scores were as follows: completeness: 8.4 (range 6-9), accuracy: 8.1 (range 5-9), potential harm
to the patient: 1.1 (range 1-3), empathetic response:7.6 (range 6-9), emotional support: 7.5 (range 6-9),
improvement in patient communication efficiency: 8.4 (range 5-9), reduction in medical care stress:
8.2 (range 5-9), and increase in health literacy: 8.3 (range 6-10).The scores are in Table 4.

Table 4. The scores of GPT-4 acting as an oncology dietitian evaluating ePRO data.

Completeness 8.4(6-9)
Accuracy 8.1(5-9)

Potential harm to the patient 1.1(1-3)
Empathetic response 7.6(6-9)
Emotional support 7.5(6-9)

Improvement in patient
communication efficiency

Reduction in medical care stress 8.2(5-9)
Increase in health literacy 8.3 (6-10)

8.4(5-9)
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When ChatGPT-4.0 acted as an oncology nurse analyzing the ePRO data of 30 patients, the
average scores were as follows: completeness: 8 (range 6-9), accuracy: 8.2 (range 7-9), potential harm
to the patient: 0.9 (range 0-2), empathetic response: 7.7 (range 5-9), emotional support: 7.5 (range 7-
8), improvement in patient communication efficiency: 8.3 (range 7-9), reduction in medical care stress:
8.1 (range 6-9), and increase in health literacy: 8.2 (range 5-9).The scores are in Table 5.

Table 5. The scores of GPT-4.0 acting as an oncology nurse evaluating ePRO data.

Completeness 8 (6-9)
Accuracy 8.2 (7-9)
Potential harm to the patient 0.9 (0-2)
Empathetic response 7.7 (5-9)
Emotional support 7.5 (7-8)

Improvement in patient

. . 8.3 (7-9)
communication efficiency

Reduction in medical care stress 8.1(6-9)

Increase in health literacy 8.2 (5-9)

ChatGPT 4.0, acting as an oncologist, dietitian, and nurse, received a sum of the average scores
of 54.6, 55.4, and 55.1 respectively for analyzing the ePRO data of 30 patients. ChatGPT 4.0 received
the highest score in the role of an oncology dietitian.

4. Discussion

In this study, ePROs aim to collect information on patients’ self-reported health status,
symptoms, and quality of life through digital device platforms. Although the vast amount of data
from ePROs can help medical teams intervene early and improve patients’ side effects, it increases
the workload of the medical team [19,20]. ChatGPT-4 can assist in effectively processing and
analyzing these large volumes of self-reported data, enabling medical professionals to better
understand patients’ needs and responses in an empathetic and emotionally supportive manner [29].

The results show that the assessment of ChatGPT-4’s analysis of ePRO data in Traditional
Chinese for 30 consecutively collected cancer patients was overall positive. ChatGPT-4 scored higher
in completeness and accuracy, demonstrating its capability in handling and analyzing cancer patient
ePRO data. This highlights the potential of Al in enhancing clinical decision-making and patient care,
especially in integrating and evaluating extensive patient-reported outcomes.

The harm to patients was minimal, likely because we limited the scope of ChatGPT-4’s
evaluation data exclusively to ePRO content [30]. This suggests that we must still exercise caution
when using Al technology to ensure it does not adversely affect patients. The medium scores for
empathy and emotional support underscore the limitations of Al in addressing patients’ emotional
needs and providing humanized care. This indicates that in practical applications, Al support should
be combined with interpersonal interactions from healthcare professionals to meet patients’
comprehensive needs [29].

Furthermore, this study may first demonstrate the potential of Al in assisting medical teams to
use ePRO for patient care, improving communication efficiency with patients, reducing the stress of
medical care, and increasing health literacy. Our results support the need for further research to
explore and integrate ChatGPT-4 and other Al technologies into clinical ePRO cancer care, to promote
patient-centered care and improve treatment outcomes.

Notably, the recommendations provided by ChatGPT-4 in the role of a dietitian received higher
evaluations, which may reflect the importance of nutritional support in improving patient quality of
life as recognized by doctors, dietitians, and nurses within the cancer care team. This could also
indicate specific advantages of ChatGPT-4 in offering nutritional advice or highlight the unique
importance of the dietitian’s role in patient care [28].

However, ChatGPT-4.0, being a large language model, was not specifically designed to comply
with the Health Insurance Portability and Accountability Act (HIPAA) [2]. It may also present
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potential risks related to different races, ages, and genders. As for recommendations on cancer
treatment, it has not achieved sufficient accuracy and lacks reference sources [13,14]. This study also
found that when there is an excessive amount of ePRO side effect data, there is a risk of analysis
errors by ChatGPT-4. Occasionally, it provided dietary advice for diarrhea that dietitians deemed
inappropriate. In practical application, issues of data privacy, model bias, and decision
interpretability must be considered. Future developments need to find a balance between
technological innovation and legal, medical ethics to ensure that artificial intelligence not only
enhances the efficiency of medical care but also protects the interests and rights of patients [10].

Overall, the results of this study provide preliminary insights into the integration of Al tools like
ChatGPT-4 in ePRO cancer care and highlight directions for future research and application. These
include enhancing Al's ability in emotional support and empathy, improving communication
between physicians and patients, increasing patient health literacy, reducing the workload of
healthcare providers, minimizing potential errors in Al-driven clinical processes, and further
exploring the optimal use of Al across different medical professional roles. With technological
advancements and more empirical research, Al has the potential to play a more significant role in
ePRO cancer care and in the shared decision-making process between doctors and patients.
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Appendix A
Consecutively collected 30 patients from
the ePRO system who completed 4 weeks
of ePRO side effect reporting and converted
the ePRO data into CMV format.
Prompt ChatGPT-4 to act as a oncologist,
dietitian, and nurse to evaluate the ePRO
data of 30 patients and make
recommendations.
Two oncologists, two dietitians, and two
nurses evaluate the recommendations
generated by ChatGPT-4.
Figure Al. The workflow of this study.
Table A1l. Example of GPT-4 evaluation of ePRO data in nasopharyngeal cancer patients.
T
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NPC 3 2 3 87 36.7 2 1 0 2 2 1 1 1 1 1 1
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Table A2. Patients’characteristics.
Characteristics Numbers

Breast cancer
Head Neck cancer

Lung cancer

Prostate cancer

Pancreas cancer

Lymphoma

Renal cell carcinoma

NININININ|(W|(N|

Uterine sarcoma
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9
Endometrial cancer 2
Stage
I 5
I 7
I 8
IV 10
Treatment modality
Chemotherapy 12
Concurrent Chemoradiotherapy 8
Radiotherapy 5
Target therapy 5

Table A3. The scores of GPT-4 acting as an oncologist evaluating ePRO data.

Completeness 8.1 (7-10)
Accuracy 8.2 (7-9)
Potential harm to the patient 1.2 (0-3)
Empathetic response 7.9 (6-10)
Emotional support 7.6 (6-9)
Improve'me.nt in p.a’Fient 8 (7-9)
communication efficiency
Reduction in medical care stress 7.9 (6-10)
Increase in health literacy 8.1 (7-10)

Table A4. The scores of GPT-4 acting as an oncology dietitian evaluating ePRO data.

Completeness 8.4(6-9)
Accuracy 8.1(5-9)
Potential harm to the patient 1.1(1-3)
Empathetic response 7.6(6-9)
Emotional support 7.5(6-9)
Improve'me.nt in p.a’Fient 8.4(5-9)
communication efficiency
Reduction in medical care stress 8.2(5-9)
Increase in health literacy 8.3 (6-10)

Table A5. The scores of GPT-4.0 acting as an oncology nurse evaluating ePRO data.

Completeness 8 (6-9)
Accuracy 8.2 (7-9)
Potential harm to the patient 0.9 (0-2)
Empathetic response 7.7 (5-9)
Emotional support 7.5 (7-8)

Improvement in patient
communication efficiency
Reduction in medical care stress 8.1(6-9)
Increase in health literacy 8.2 (5-9)

8.3 (7-9)
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