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ABSTRACT

Introduction: Acute ChatGPT, an artificial inteeligence-powered chatbot, presents a potential influence on
healthcare and research in medicine. In thisinvestigation, we systematically reviewed medical literature regarding
the utilization of ChatGPT, utilizing the Scopus database.

Methods: This systematic review follows the preferred reporting items for systematic reviews and meta-analyses
guidelines, and according to the search in Scopus, 11,219 articles were identified. Original studies, clinical trials,
correspondence articles, letters, notes, and research protocols were included, resulting in 14 studies.

Results: All studies were published in 2023, among them 35.7% (5/14) were editorials and 14.3% (2/14) were
opinion or perspective articles. Only one study (19) conducted a pilot study on the application of ChatGPT in
medical diagnosis. Furthermore, 64.3% of the studies were published in quartile 1 journals according to Scimago
rankings, and the USA had the highest production of articles on ChatGPT in medicine (35.7%). The included studies
highlighted the potential and challenges of ChatGPT in various domains of healthcare. Ethical concerns, such as
data privacy and bias, were also analyzed. Various fields of health were evaluated with ChatGPT, including nuclear
medicine, gynecology, nuclear medicine, and emergency medicine. ChatGPT was considered a tool to improve
patient education. ChatGPT has a promising role in scientific writing, emphasizing the need for human
involvement, ethical guidelines, and addressing concerns related to bias, fabrication, and plagiarism.

Conclusions: Scopus-retrieved articles underscored the potential advantages and ethical dilemmas associated
with the integration of ChatGPT in healthcare. While ChatGPT demonstrated promising applications in various
medical domains, caution, further evaluation, and ethical considerations are needed for responsible
implementation in real-world clinical settings.
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Additionally, evidence about its use can be generated from

INTRODUCTION

The 4.0 Revolution has led humanity to an unprecedented
virtual context. Since the explosion of mobile devices, the
massification of the Internet, and the expansion of social
networks, humans have embraced the digital world,
irreversibly changing human aspects [1]. Such is the expansion
of virtual environments and cybernetics that medicine has
been altered and potentially benefited by technological
advances [2]. Currently, surgery processes [3], clinical
decisions [5, 6], and medical treatment [7] are being enhanced
with technology based on algorithms that enable
technological learning [8]. Recently, ChatGPT (generative pre-
trained transformer), a chatbot that uses OpenAl’'s GPT-3
language model, has been introduced, showing interesting
results in various medical fields [9, 10]. As its potential as an aid
in medical decision-making and university education grows
[11], concerns and risks regarding its use in medicine arise [12].

home experiments or studies that do not follow strict scientific
protocols, making it necessary to recognize the characteristics
of its scientific production in recognized databases such as
Medline or Scopus [13, 14]. We aimed to conduct a review of the
scientific literature in medicine on the use of ChatGPT in
Scopus. This review provides a thematic analysis of
publications that have used ChatGPT in any medical field, as
well as the worldwide distribution of scientific production.

METHODS

Data Source & Search Strategy

We performed a systematic review adhering to the
preferred reporting items for systematic reviews and meta-
analyses (PRISMA) 2020 guidelines [15]. The review was
conducted on the Scopus website between April 25 and April

Copyright © 2024 by Author/s and Licensed by Modestum. This is an open access article distributed under the Creative Commons Attribution License which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://www.ejgm.co.uk/
mailto:jeel.moya@uwiener.edu.pe
https://doi.org/10.29333/ejgm/14354
https://orcid.org/0000-0002-7357-4940
https://orcid.org/0000-0003-4470-0730
https://orcid.org/0000-0003-1761-2719
https://orcid.org/0000-0002-4750-7496
https://orcid.org/0000-0001-9859-684X

2/7 Moya-Salazar et al. / ELECTRON J GEN MED, 2024;21(2):em577

identification of via and |
)
E Records removed before
" Records identified in Scopus screening.
é database (n = 11,219) > Duplicate records removed
E (n=1)
)
— L
Records screened Records excluded
—
(n=11,218) (n = 10,540)
Reports sought for retrieval Reports not retrieved
o (n = 678) (n=3)
£
§ }
Reports assessed for eligibility
(n = 675) | Reports excluded (n=661)
Al that is not chatbot (n=122)
Al that is not chatGPT (n=531)
Al used in other disciplines (n=5)
Review articles and meta-
analysis (n=3)
v
§ Studies included in review
é (n=14)

Figure 1. PRISMA flowchart of selected studies (Source:
Authors’ own elaboration)

27, 2023. We used the Boolean operators and keywords to
create the following search equation >>TITLE-ABS-KEY
(“ChatGPT” OR “artificial intelligence” OR “Machine Learning”
AND “medicine”)<<. The search was manually and was
conducted by two authors simultaneously (JM-S and CRS).
There was a discussion in regard to the search and selection in
order to have consensual agreements.

Selection Criteria

The inclusion criteria for selecting articles were studies in
clinical and surgical medicine, original articles, clinical trials,
correspondence articles, letters, and research protocols that
used or discussed ChatGPT. Editorials, systematic reviews and
meta-analyses, and the position, reflection and historical
papers were excluded. Additionally, other studies that did not
include ChatGPT in any of its versions as part of their
experiments or analyses were excluded (Figure 1).

Screening Study, Data Eextraction, & Analysis

Two authors conducted an independent assessment of the
abstracts, excluding studies that did not meet the inclusion
criteria. Agreement of the selected studies was evaluated with
the Kappa test [16]. The final full-texts were reviewed in order
to include the analysis of the revision. The data were recorded
in a database using MS-Excel 2015 (Microsoft Corp., Redmond,
WA, USA) and data extraction was performed through critical
appraisal skills program to capture information on this topic
[17]. A narrative analysis of the included studies was employed,
determining the principal themes and characteristics following
previous reports [18]. The descriptive analysis was performed
with SPSS v24.0 (Armonk, NY, USA). The construction of maps
was performed using Microsoft Bing Maps (Microsoft Corp.,
Redmond, WA, USA).

RESULTS

In the initial search, 11,219 articles were found in Scopus,
and after the screening process, 10,540 articles were excluded.
Two additional studies were not retrieved, and 661 articles
were excluded for not meeting the inclusion criteria. Finally, 14
studies underwent analysis [19-32]. The two authors had an
optimal concordance (k=0.901) in the global search of articles.

Characteristics of Studies

All the studies were published in 2023 and 35.7% (5/14)
were editorials. In addition, we had 14.3% (2/14) documents
that were opinion or perspective articles. Only one study [19]
was cross-sectional and it performed a pilot study about the
ChatGPT application in medical diagnosis, showing a good
performance in the election of strategies for the diagnosis,
although it was not superior to medical diagnosis. Journal of
Medical Systems had the highest number of papers on ChatGPT
and medicine, with two publications (14.3%). Additionally,
42.8% of the publications were carried out in collaboration
with publishers from the Springer or Elsevier group (Table 1).

Based on the affiliation of the corresponding author or the
principal researcher, the USA emerged as the leading
contributor, accounting for five (53.7%) publications on
ChatGPT in medicine. Following closely were Belgium and
France, each with two (14.3%) papers (Figure 2).

Table 1. Bibliometric characteristics of research on ChatGPT in medicine available in Scopus

Author Article type Journal Editorial H Q* Country
Hirosawa Original article  Int J Environ Res Public Health FrontiersMediaS.A. 167 Q2 Szwitterland
Alberts Editorial Eur J Nucl Med Mol Imaging Springer Verlag 177 Q1 Germany
Buvat & Weber Notes J Nucl Med SNMMI** 232 Q1 USA
Cascella Letter J Med Syst Springer New York 100 Q2 USA
Salvagno Perspective Critical care BioMed Central Ltd. 200 = Q1 UK
Elali & Rachid Opinion letter Patterns Cell Press 20 @ Q1 USA
Griinebaum Opinion letter Am J Obstet Gynecol Mosby Inc. 250 Q1 USA
Homolak Editorial Croat Med J Medicinska Naklada 63 @ Q3 Croacia
Anderson Editorial BMJ Open Sport Exerc Med BMJ Publishing 36 Q1 UK
Morreel Letter to editor Med Teach Informa Healthcare 131 ' Q1 UK
Nguyen & Costedoat-Chalumeau Debate paper Revue Med Interne Elsevier Masson S.R.L. 38 = Q3 France
Mann Perspective JACC Basic Transl Sci Elsevier Inc. 50 Q1 USA
DiGiorgio & Ehrenfeld Editorial J Med Syst Springer New York 100 Q2 USA
Ferres Editorial Diagn Interv Imaging Elsevier Masson S.R.L. 51 = Q1 France

Note. *Scimago 2023; **Society of Nuclear Medicine and Molecular Imaging; H: h-index; & Q: Quartile
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Figure 2. Worldwide distribution of research on ChatGPT in
medicine (created with Bing, Microsoft Navinfo, Open Street
map. ©Jeel Moya-Salazar)

Main Findings

The available articles highlight the potential and
challenges of ChatGPT and arti-ficial intelligence in various
healthcare domains (Table 2).

The first study [19] presents findings comparing the
diagnostic performance of ChatGPT-3 and physicians. The
authors compared the diagnostic accuracy of ChatGPT-3 with
that of physicians, revealing lower performance in differential
diagnosis (83.3% vs. 98.3%, p=0.030) and important diagnostic
tasks (53.3% vs. 93.3%, p<0.001). The study in Germany [20]
emphasizes the ground-breaking potential of large language
models (LLMs) in nuclear medicine but also analyse ethical
concerns such as data privacy and bias.

The studies in USA [21, 22] highlight that clear
communication between healthcare professionals and
patients can be enhanced with ChatGPT, overcoming barriers
such as lack of time and concise explanations. Therefore, both
articles consider ChatGPT as a tool for improving patient
education and commitment, handling various tasks, and
providing accurate information about health and diseases.
However, careful evaluation of the ethical, legal, and technical
aspects ofimplementing artificial intelligence (Al) in healthcare
is considered crucial.

Other studies [23, 24, 26, 27] explore the role of Al in
scientific writing, highlighting its assistance in tasks such as
reference verification but emphasizing the im-portance of

Table 2. Main results of studies included in analysis of this review on ChatGPT in medicine

Author Article type Issues found or discussed R
. - . Correct diagnosis by ChatGPT-3 vs. physicians (83.3% vs. 98.3%, p= 0.030) for differential diagnosis and
Hirosawa Original article (53.3% vs. 93.3%, p<0.001) for principal diagnostic. (19]
Alberts Editorial Authors argue that LLMs and ChatGPT have the potential to revolutionize nuclear medicine, but also [20]
highlight the ethical concerns surrounding the use of Al in healthcare, such as data privacy and bias.
Buvat & Two nucj'lear medicipe exper"cs highlight importance ofc'lear commu.nication bgtween healthcare
Weber Notes professionals & patients & discuss how ChatGPT could improve patient education, engagement, [21]
limitations, & biases.
ChatGPT was able to handle various tasks & provide accurate & useful information to patients &
Cascella Letter healthcare providers. But ethical, legal, & technical aspects when implementing Al in healthcare should  [22]
be evaluated.
Salvagno Perspective Al can assist in tasks like reference checking & improving readability of manuscripts. But they also caution 23]
that Al should not replace human writing and those ethical concerns, such as bias, must be addressed.
Elali & Opinion letter There are risks associated with the ease of access to research paper generation models and the authors [24]
Rachid emphasize the need for strict ethical standards and guidelines to prevent fraudulent practices.
Griinebaum  Opinion letter ChatGPT can aid in patient communication, clinical decision-making, & education in OBGYN. They also [25]
propose future directions for research like developing specialized ChatGPT models for specific topics.
While these Al models can improve scientific research & productivity, there is also a risk of unethical use
Homolak Editorial like fabrication of research articles & plagiarism. Guidelines & regulations are necessary for its [26]
responsible use.
The authors conducted experiments to determine if Al-generated texts can deceive current Al text
Anderson Editorial detectors. Results show that with proper tuning, Al can produce manuscripts that can bypass current  [27]
detectors, which can potentially lead to the widespread use of Al in scientific writing.
Morreel Letter to editor Researchers.tested ChthPT’s ability to pass? m_ultiple—ch.oice family medicine exam &found tha.t itwas 28]
able to achieve a passing score, demonstrating its potential as a tool to support medical professionals.
Nguyen & There is a potential for ChatGPT to analyze complex medical information & provide insights related to
Costedoat-  Debate paper hydroxychloroquine. Also, authors caution against potential biases & need for human expertise in [29]
Chalumeau decision-making.
The authors show the potential of Al in translational medicine, discussing various applications such as
Mann Perspective drug discovery, patient stratification, and personalized medicine. However, the challenges and ethical ~ [30]
considerations need to be addressed to ensure the safe and effective integration.
IS ChatGPT could provide information, answer questions, and even generate patient reports, allowing
DiGiorgio & - L . .
Ehrenfeld Editorial physicians to focus on critical tasks. However, the authors also acknowledge the need for cautionand ~ [31]
further evaluation of the technology’s effectiveness in real-world clinical settings.
ChatGPT could enhance patient care and radiology education but also raises concerns about data privacy
Ferres Editorial and bias. The authors suggest that careful consideration of ethical and legal implications, as well as [32]

further research, is needed before the widespread adoption of ChatGPT in these fields.

Note. R: Reference
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preserving human involvement (as human writing should not
be completely replaced) and addressing ethical concerns,
including bias. However, the ease of access to article
generation models poses risks such as fabrication and
plagiarism, underscoring the need for ethical standards and
strict guidelines. It was conducted experiments to evaluate if
Al-text generated can deceive existent Al text detectors [27].
The results indicate that, with the adequate adjustment, Al can
produce texts that cannot be detected by the detectors, which
could lead to a generalized habit in scientific writing, which
creates concern in regard to publication practices and
scientific dissemination [26].

The capability of ChatGPT in solving medical exams has
also been discussed based on early experiments. OpenAl’s
ChatGPT has been able to pass a multiple-choice family
medicine exam [28], and the authors highlight its potential use
as a supportive tool for medical, non-medical professionals,
undergraduate and postgraduate students. However, caution
regarding biases and the lack of need of human experience.
While Al models can enhance scientific research and
productivity, there is a risk of unethical use, and guidelines and
regulations are needed for responsible implementation [26-
28].

ChatGPT is also promising in analysing complex medical
information, particularly regarding hydroxychloroquine [29].
The study in [30] has also emphasized the role of Al in
translational medicine, focusing on applications such as drug
discovery and personalized medicine. However, ethical
considerations and challenges are recognized.

Finally, in terms of patient care [32], radiology education
[32], and gynaecology [25], ChatGPT could provide key and
organized information, answer questions, and generate
patient reports, aiding in clinical decision-making and
education, allowing healthcare professionals to focus on
critical tasks. However, the authors emphasize the importance
of caution and further evaluation of technology effectivenessin
real-world clinical settings. Data privacy and bias are also
raised as concerns to ensure responsible use.

DISCUSSION

This systematic review suggests that ChatGPT holds the
potential to improve medical care and education across
diverse research fields, clinical domains, and patient care
contexts. However, the studies identified highlight the
importance of careful evaluation and investigation before the
adoption of a generalized use of ChatGPT in clinical
surroundings, as ethical and legal mistakes can be made
through its indiscriminate and widespread use in medicine.

Strengths

This is one of the first systematic revisions in Scopus about
the scientific output on OpenAl’s ChatGPT. Some recent
systematic reviews have not either included the Scopus
database [12, 33-35] nor have described a narrative panorama
about the limitations and benefits of ChatGPT in medicine [36].
Thus, this revision based on Scopus, one of the integral
databases of scientific literature, show some initial studies on
the use of this Alin medicine. On the other hand, in this revision
we also frame countries with the most significant scientific
output on ChatGPT in medicine (Figure 2) highlighting regions
such as Africa and Latin America that are regions that are still

without scientific production in Scopus. This panorama is key
for the evaluation of scientific production, use, or development
of Al, particularly of ChatGPT in certain regions in to reduce
scientific gaps and the prioritization of activities by continents.

Main Findings

According to our results, this LLM is still in its early stages
as a medical tool, but the benefits in patient care and
diagnostic support are already apparent. In the diagnostic
field, ChatGPT has been evaluated with favourable preliminary
results [33] in radiology [37], ophthalmology [38, 39], and rare
disease diagnosis [40].

There are also experiences in case reporting in medicine
[41,42] and in managing a range of diseases such as cancer [43-
45]. Although the evidence is still limited in Scopus, it is
possible that ChatGPT can also have an impact as a clinical
decision sup-port tool, medical recordkeeping, management,
and translation, as well as assistants for telemedicine and
remote patient monitoring.

Another key and growing aspect is the generation of
research and papers assisted by ChatGPT. This review has
identified some papers [23, 24, 26, 27] discussing this topic and
highlighting that with proper guidance, OpenAl’s ChatGPT can
be a “co-author” of scientific documents.

Other studies have demonstrated its use as a tool in writing
and literature review [34] and have described up to seven roles
of ChatGPT in medical education (e.g., generating case
scenarios, research assistance) that promise to improve
scientific production but also raise risks of plagiarism. Most
publications on ChatGPT in Scopus have been published in
high-impact journals, indicating the im-portance of this LLM in
the future of publication and scientific research.

As there are ethical concerns surrounding its use, it is
necessary to create surveillance systems for Al-assisted
scientific production. This is to prevent misuse and ensure
good practices in scientific production [46], as promising as its
benefits are, so are its risks [47].

ChatGPT, an Al-powered chatbot, is rapidly changing the
field of scientific production and healthcare, and its results will
redirect efforts in public health and medical science for the
quality of patient care [48]. Currently, there are other platforms
like  DeepL  Write, HuggingChat, Marmof, Bard,
OpenAssistant.io, and Perplexity Al that have also emerged as
options to ChatGPT and can be medical assistance systems
that also need to be evaluated. Just as ethical and legal
implications must be carefully considered, the scientific gaps
between continents in Al research must also be highlighted.
Based on our results in Scopus, we did not identify papers on
ChatGPT in regions with Latin American or African affiliation.
More research is needed during widespread adoption of this Al
to include regions, where use of this technology could improve
medical diagnostic processes [49], promote educational and
research opportunity in health sciences [50, 51], enhance
telemedicine healthcare processes [44], and improve patient
care by reducing misinformation and myths about health and
disease [52].

Limitations

Firstly, the 14 analysed papers were identified in the
Scopus database, but there are other databases (including
Gray literature) with additional papers discussing the role of
ChatGPT in medicine [12, 33-35]. Papers often take time to be
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indexed in Scopus, and some are initially registered in
PubMed/Medline and Google Scholar before appearing in
Scopus [52].

Hence, the number of papers may vary in the coming
months. Another limitation is that we analysed the role of
OpenAl’s ChatGPT, but other LLMs may generate different
evidence in medical sciences. Additional research is necessary
to assess the practical application of ChatGPT and other LLMs
in healthcare and research.

CONCLUSIONS

We have demonstrated that while ChatGPT has promising
benefits, ethical considerations, guidelines, and additional
research are essential for responsible and effective integration
into healthcare. Although there are hopes and fears about
ChatGPT in medicine, the evidence in Scopus is limited. Most
studies are discussions about the role of this chatbot in various
clinical fields, offering advantages and opportunities to
physicians, but also discussing potential risks in scientific
research and medical education.

Author contributions: JM-S: provided study concept & design, data
curation & formal analysis, & wrote manuscript; CRS: provided study
concept & design, formal analysis, & wrote manuscript; SD: provided
data acquisition, curation, & analysis; EAG-P: provided data
acquisition, curation, & performed data management; & VRZ: provided
design, formal analysis & visualization, & wrote manuscript. All authors
have agreed with the results and conclusions.

Funding: No funding source is reported for this study.

Ethical statement: The authors stated that the study, being a
systematic review, has not been reviewed by the Ethics and Research
Committee of the universities.

Declaration of interest: No conflict of interest is declared by authors.

Data sharing statement: Data supporting the findings and
conclusions are available upon request from the corresponding author.

REFERENCES

1. Chatterjee JM, Garg H, Thakur RN. A roadmap for enabling
Industry 4.0 by artificial intelligence. Massachusetts (MA):
Wiley-Scrivener; 2023. https://doi.org/10.1002/9781119905
141

2. Maojo V, Kulikowski CA. Reflections on biomedical
informatics: From cybernetics to genomic medicine and
nanomedicine. Stud Health Technol Inform. 2006;124:19-
24,

3. Alip SL, Kim J, Rha KH, Han WK. Future platforms of robotic
surgery. Urol Clin  North Am. 2022;49(1):23-38.
https://doi.org/10.1016/j.ucl.2021.07.008 PMid:34776052

4. Kumar, Koul A, Singla R, ljaz MF. Artificial intelligence in
disease diagnosis: A systematic literature review,
synthesizing framework and future research agenda. J
Ambient Intell Humaniz Comput. 2023;14(7):8459-86.
https://doi.org/10.1007/s12652-021-03612-z PMid:
35039756 PMCid:PMC8754556

5. Cohen TA, Patel VL, Shortliffe EH. Intelligent systems in
medicine and health: The role of Al. New York (NY):
Springer; 2022. https://doi.org/10.1007/978-3-031-09108-7

6. Meloni SM, De Riu G, Lolli FM, et al. Computer-guided
implant surgery: A critical review of treatment concepts. J
Oral Maxil Sur Med Pathol. 2014;26(1):1-6. https://doi.org/
10.1016/j.ajoms.2013.05.003

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Liu C, Cao L. Automatic detection of sports injuries based
on multimedia intelligent 3D images. Adv Multim.
2023;2023:4180887. https://doi.org/10.1155/2023/4180887
Sidey-Gibbons JAM, Sidey-Gibbons CJ. Machine learning in
medicine: A practical introduction. BMC Med Res Methodol.
2019;19(1): 64. https://doi.org/10.1186/s12874-019-0681-4
PMid:30890124 PMCid:PMC6425557

Secinaro S, Calandra D, Secinaro A, Muthurangu V,
Biancone P. The role of artificial intelligence in healthcare:
a structured literature review. BMC Med Inform Decis Mak.
2021;21(1):125. https://doi.org/10.1186/s12911-021-01488-
9 PMid:33836752 PMCid:PMC8035061

Hamet P, Tremblay J. Artificial intelligence in medicine.
Metabolism. 2017;69S:536-40. https://doi.org/10.1016/].
metabol.2017.01.011 PMid:28126242

Lee P, Goldberg C, Kohane I. The Al revolution in medicine:
GPT-4 and beyond. New York (NY): Pearson; 2023.

Sallam M. ChatGPT utility in healthcare education,
research, and practice: Systematic review on the promising
perspectives and valid concerns. Healthcare (Basel). 2023;
11(6):887. https://doi.org/10.3390/healthcare11060887
PMid:36981544 PMCid:PMC10048148

Singh VK, Singh P, Karmakar M, Leta J, Mayr P. The journal
coverage of Web of Science, Scopus and Dimensions: A
comparative analysis. Scientometrics. 2021;126:5113-42.
https://doi.org/10.1007/511192-021-03948-5
Sevillano-Jimenez J, Carrién-Chambilla M, Espinoza-Lecca
E, Mori-Quispe E, Contreras-Pulache H, Moya-Salazar J. A
bibliometric analysis of 47 years of research on public
health in Peru. Electron J Gen Med. 2023;20(4):em488.
https://doi.org/10.29333/ejgm/13103

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020
statement: An updated guideline for reporting systematic
reviews. BMJ. 2021;372:n71. https://doi.org/10.1136/bmj.
n71 PMid:33782057 PMCid:PMC8005924

Goicochea EA, Coloma-Naldos B, Moya-Salazar J, Rojas-
Zumaran V, Moya-Espinoza JG, Contreras-Pulache H.
Physical activity and body image perceived by university
students during the COVID-19 pandemic: A systematic
review. Int J Environ Res Public Health. 2022;19(24):16498.
https://doi.org/10.3390/ijerph192416498  PMid:36554379
PMCid:PMC9778664

Critical Appraisal Skills Program Espafol. Instrumentos
para la lectura critica [Instruments for critical reading].
2023. Available at: https://redcaspe.org/materiales/
(Accessed: 12 May 2023).

Shaw C, Stuart J, Thomas T, K&lves K. Suicidal behaviour
and ideation in Guyana: A systematic literature review.
Lancet Reg Health Am. 2022;11:100253. https://doi.org/10.
1016/j.lana.2022.100253 PMid:36778929 PMCid:
PMC9903603

Hirosawa T, Harada Y, Yokose M, Sakamoto T, KawamuraR,
Shimizu T. Diagnostic accuracy of differential-diagnosis
lists generated by generative pretrained transformer 3
chatbot for clinical vignettes with common chief
complaints: A pilot study. Int J Environ Res Public Health.
2023;20(4):3378.  https://doi.org/10.3390/ijerph20043378
PMid:36834073 PMCid:PMC9967747

Alberts IL, Mercolli L, Pyka T, et al. Large language models
(LLM) and ChatGPT: What will the impact on nuclear
medicine be? Eur J Nucl Med Mol Imaging. 2023;50(6):1549-
52. https://doi.org/10.1007/s00259-023-06172-w  PMid:
36892666 PMCid:PMC9995718


https://doi.org/10.1002/9781119905141
https://doi.org/10.1002/9781119905141
https://doi.org/10.1016/j.ucl.2021.07.008
https://doi.org/10.1007/s12652-021-03612-z
https://doi.org/10.1007/978-3-031-09108-7
https://doi.org/10.1016/j.ajoms.2013.05.003
https://doi.org/10.1016/j.ajoms.2013.05.003
https://doi.org/10.1155/2023/4180887
https://doi.org/10.1186/s12874-019-0681-4
https://doi.org/10.1186/s12911-021-01488-9
https://doi.org/10.1186/s12911-021-01488-9
https://doi.org/10.1016/j.metabol.2017.01.011
https://doi.org/10.1016/j.metabol.2017.01.011
https://doi.org/10.3390/healthcare11060887
https://doi.org/10.1007/s11192-021-03948-5
https://doi.org/10.29333/ejgm/13103
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.3390/ijerph192416498
https://redcaspe.org/materiales/
https://doi.org/10.1016/j.lana.2022.100253
https://doi.org/10.1016/j.lana.2022.100253
https://doi.org/10.3390/ijerph20043378
https://doi.org/10.1007/s00259-023-06172-w

6/7

Moya-Salazar et al. / ELECTRON J GEN MED, 2024;21(2):em577

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Buvat I, Weber W. Nuclear medicine from a novel
perspective: Buvat and Weber talk with OpenAl’s ChatGPT.
J Nucl Med. 2023;64(4):505-7. https://doi.org/10.2967/
jnumed.123.265636 PMid:36958855

Cascella M, Montomoli J, Bellini V, Bignami E. Evaluating
the feasibility of ChatGPT in healthcare: An analysis of
multiple clinical and research scenarios. J Med Syst.
2023;47(1):33. https://doi.org/10.1007/510916-023-01925-4
PMid:36869927 PMCid:PMC9985086

Salvagno M, Taccone FS, Gerli AG. Can artificial intelligence
help for scientific writing? Crit Care. 2023;27:75.
https://doi.org/10.1186/s13054-023-04380-2 PMid:
36841840 PMCid:PMC9960412

Elali FR, Rachid LN. Al-generated research paper
fabrication and plagiarism in the scientific community.
Patterns.  2023;4(3):100706.  https://doi.org/10.1016/j.
patter.2023.100706 PMid:36960451 PMCid:PMC10028415
Griinebaum A, Chervenak J, Pollet SL, Katz A, Chervenak
FA. The exciting potential for ChatGPT in obstetrics and gy-
necology. Am J Obstet Gynecol. 2023;228(6):696-705.
https://doi.org/10.1016/j.ajog.2023.03.009 PMid:36924907
Homolak J. Opportunities and risks of ChatGPT in
medicine, science, and academic publishing: A modern
Promethean dilemma. Croat Med J. 2023;64(1):1-3.
https://doi.org/10.3325/cm;j.2023.64.1 PMid:36864812
PMCid:PMC10028563

Anderson N, Belavy DL, Perle SM, et al. Al did not write this
manuscript, or did it? Can we trick the Al text detector into
generated texts? The potential future of ChatGPT and Al in
sports & exercise medicine manuscript generation. BMJ
Open Sport Exerc Med. 2023;9(1):e001568. https://doi.org/
10.1136/bmjsem-2023-001568  PMid:36816423 PMCid:
PMC9936276

Morreel S, Mathysen D, Verhoeven V. Aye, All ChatGPT
passes multiple-choice family medicine exam. Med Teach.
2023;45(6):665-6. https://doi.org/10.1080/0142159X.2023.
2187684 PMid:36905610

Nguyen Y, Costedoat-Chalumeau N. Les intelligences
artificielles conversationnelles en médecine interne:
L’exemple de [’hydroxychloroquine selon ChatGPT
[Artificial intelligence and internal medicine: The example
of hydroxychloroquine according to ChatGPT]. Rev Med
Interne.  2023;44(5):218-26.  https://doi.org/10.1016/j.
revmed.2023.03.017 PMid:37062612

Mann DL. Artificial intelligence discusses the role of
artificial intelligence in translational medicine. A JACC:
Basic to Translational Science interview with ChatGPT.
JACC Basic Transl Sci. 2023;8(2):221-3. https://doi.org/10.
1016/j.jacbts.2023.01.001 PMid:36908674 PMCid:
PM(C9998448

DiGiorgio AM, Ehrenfeld JM. Artificial intelligence in
Medicine & ChatGPT: De-Tether the physician. J Med Syst.
2023;47(1):32. https://doi.org/10.1007/510916-023-01926-3
PMid:36869942

Ferres JML, Weeks WB, Chu LC, Rowe SP, Fishman EK.
Beyond chatting: The opportunities and challenges of
ChatGPT in medicine and radiology. Diagn Interv Imaging.
2023;104(6):263-4.  https://doi.org/10.1016/j.diii.2023.02.
006 PMid:36925365

Li J, Dada A, Kleesiek J, Egger J. ChatGPT in healthcare: A
taxonomy and systematic review. medRxiv. 2023.
https://doi.org/10.1101/2023.03.30.23287899

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Ruksakulpiwat S, Kumar A, Ajibade A. Using ChatGPT in
medical research: Current status and future directions. J
Multidiscip Healthc. 2023;16:1513-20. https://doi.org/10.
2147/JMDH.S413470 PMid:37274428 PMCid:PMC10239248
Mufti¢ F, Kaduni¢ M, MuSinbegovi¢ A, Almisreb AA.
Exploring medical breakthroughs: A systematic review of
ChatGPT applications in healthcare. Southeast Eur J Soft
Comp. 2023;12(1):13-41.

Dave T, Athaluri SA, Singh S. ChatGPT in medicine: An
overview of its applications, advantages, limitations, future
prospects, and ethical considerations. Front Artif Intell.
2023;6:1169595. https://doi.org/10.3389/frai.2023.1169595
PMid:37215063 PMCid:PMC10192861

Bhayana R, Krishna S, Bleakney RR. Performance of
ChatGPT on a radiology board-style examination: Insights
into current strengths and limitations. Radiology. 2023;
307(5):€230582. https://doi.org/10.1148/radiol.230582
PMid:37191485

Mihalache A, Popovic MM, Muni RH. Performance of an
artificial intelligence chatbot in ophthalmic knowledge
assessment. JAMA  Ophthalmol. 2023;141(6):589-97.
https://doi.org/10.1001/jamaophthalmol.2023.1144 PMid:
37103928

Balas M, Ing EB. Conversational Al models for ophthalmic
diagnosis: Comparison of ChatGPT and the Isabel pro
differential diagnosis generator. JFO Open Ophthal.
2023;1:100005. https://doi.org/10.1016/j.jfop.2023.100005
Mehnen L, Gruarin S, Vasileva M, Knapp B. ChatGPT as a
medical doctor? A diagnostic accuracy study on common
and rare diseases. medRxiv. 2023. https://doi.org/10.1101/
2023.04.20.23288859 PMCid:PMC10057601

Raxwal B, Baisla P, Nath J. A collaborative case report
utilizing ChatGPT Al technology of traumatic right coronary
artery dissection resulting in inferior Wall ST-elevation
myocardial infarction.  Cureus.  2023;15(3):e35894.
https://doi.org/10.7759/cureus.35894 PMid:37033522
PMCid:PMC10080982

SorinV, Klang E, Sklair-Levy M, et al. Large language model
(ChatGPT) as a support tool for breast tumor board. npj
Breast Cancer. 2023;9:44. https://doi.org/10.1038/s41523-
023-00557-8 PMid:37253791 PMCid:PMC10229606

Li W, Zhang Y, Chen F. ChatGPT in colorectal surgery: A
promising tool or a passing fad? Ann Biomed Eng. 2023;
51(9):1892-7. https://doi.org/10.1007/s10439-023-03232-y
PMid:37162695

Johnson SB, King AJ, Warner EL, Aneja S, Kann BH, Bylund
CL. Using ChatGPT to evaluate cancer myths and
misconceptions:  Artificial intelligence and cancer
information. JNCI Cancer Spectr. 2023;7(2):pkad015.
https://doi.org/10.1093/jncics/pkad015 PMid:36929393
PMCid:PMC10020140

Dave T, Athaluri SA, Singh S. ChatGPT in medicine: An
overview of its applications, advantages, limitations, future
prospects, and ethical considerations. Front Artif Intell.
2023;6:1169595. https://doi.org/10.3389/frai.2023.1169595
PMid:37215063 PMCid:PMC10192861

Mello MM, Guha N. ChatGPT and physicians’ malpractice
risk.  JAMA  Health Forum.  2023;4(5):e231938.
https://doi.org/10.1001/jamahealthforum.2023.1938 PMid:
37200013

Vaishya R, Misra A, Vaish A. ChatGPT: Is this version good for
healthcare and research? Diab Metab Synd. 2023;
17(4):02744. https://doi.org/10.1016/j.dsx.2023.102744
PMid:36989584


https://doi.org/10.2967/jnumed.123.265636
https://doi.org/10.2967/jnumed.123.265636
https://doi.org/10.1007/s10916-023-01925-4
https://doi.org/10.1186/s13054-023-04380-2
https://doi.org/10.1016/j.patter.2023.100706
https://doi.org/10.1016/j.patter.2023.100706
https://doi.org/10.1016/j.ajog.2023.03.009
https://doi.org/10.3325/cmj.2023.64.1
https://doi.org/10.1136/bmjsem-2023-001568
https://doi.org/10.1136/bmjsem-2023-001568
https://doi.org/10.1080/0142159X.2023.2187684
https://doi.org/10.1080/0142159X.2023.2187684
https://doi.org/10.1016/j.revmed.2023.03.017
https://doi.org/10.1016/j.revmed.2023.03.017
https://doi.org/10.1016/j.jacbts.2023.01.001
https://doi.org/10.1016/j.jacbts.2023.01.001
https://doi.org/10.1007/s10916-023-01926-3
https://doi.org/10.1016/j.diii.2023.02.006
https://doi.org/10.1016/j.diii.2023.02.006
https://doi.org/10.1101/2023.03.30.23287899
https://doi.org/10.2147/JMDH.S413470
https://doi.org/10.2147/JMDH.S413470
https://doi.org/10.3389/frai.2023.1169595
https://doi.org/10.1148/radiol.230582
https://doi.org/10.1001/jamaophthalmol.2023.1144
https://doi.org/10.1016/j.jfop.2023.100005
https://doi.org/10.1101/2023.04.20.23288859
https://doi.org/10.1101/2023.04.20.23288859
https://doi.org/10.7759/cureus.35894
https://doi.org/10.1038/s41523-023-00557-8
https://doi.org/10.1038/s41523-023-00557-8
https://doi.org/10.1007/s10439-023-03232-y
https://doi.org/10.1093/jncics/pkad015
https://doi.org/10.3389/frai.2023.1169595
https://doi.org/10.1001/jamahealthforum.2023.1938
https://doi.org/10.1016/j.dsx.2023.102744

Moya-Salazar et al. / ELECTRON J GEN MED, 2024;21(2):em577

T/7

48.

49.

50.

King MR. The future of Al in medicine: A perspective from a
chatbot. Ann Biomed Eng. 2023;51(2):291-5. https://doi.org
/10.1007/s10439-022-03121-w PMid:36572824

Dahmen J, Kayaalp ME, Ollivier M, et al. Artificial
intelligence bot ChatGPT in medical research: The
potential game changer as a double-edged sword. Knee
Surg Sports Traumatol Arthrosc. 2021;31(4):1187-9.
https://doi.org/10.1007/s00167-023-07355-6 PMid:
36809511

Ciocca DR, Delgado G. The reality of scientific research in
Latin America; An insider’s perspective. Cell Stress
Chaperones. 2017;22(6):847-52. https://doi.org/10.1007/
$12192-017-0815-8 PMid:28584930 PMCid:PMC5655372

51.

52.

Snoswell CL, Snoswell AJ, Kelly JT, Caffery LJ, Smith AC.
Artificial intelligence: Augmenting telehealth with large
language models. J Telemed Telecare.
2023;1357633X231169055. https://doi.org/10.1177/
1357633X231169055 PMid:37041736

Bjork B-C, Solomon D. The publishing delay in scholarly
peer-reviewed journals. J Inform. 2013;7(4):914-23.
https://doi.org/10.1016/j.j0i.2013.09.001


https://doi.org/10.1007/s10439-022-03121-w
https://doi.org/10.1007/s10439-022-03121-w
https://doi.org/10.1007/s00167-023-07355-6
https://doi.org/10.1007/s12192-017-0815-8
https://doi.org/10.1007/s12192-017-0815-8
https://doi.org/10.1177/1357633X231169055
https://doi.org/10.1177/1357633X231169055
https://doi.org/10.1016/j.joi.2013.09.001

