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Abstract

With the rapid development of large language models, more and more people began to explore their application in the
medical field. In this study, we want to compare the diagnostic accuracy of different models and analyze their reliability,
so as to find out the most suitable big language model for online medical treatment. The focus of the study is to compare
the differences in diagnostic efficiency and accuracy between large language models and human doctors, and to observe
the advantages and disadvantages of different models in online consultation. We found that in some medical scenes, the
diagnostic efficiency of some large language models is higher than that of human doctors, and they can maintain high
accuracy. Overall, Claude 3.5 Sonnet is the most suitable large language model for online consultation. Popularizing the
application of Claude 3.5 Sonnet in online consultation is expected to improve the efficiency of medical services and
reduce the pressure on primary medical resources.
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1. Introduction

With the rapid development of large language models, more and more people began to explore their application in the
medical field. This study wants to compare the diagnostic accuracy of different models and analyze their reliability, so as
to find out the most suitable big language model for online medical treatment. The focus of the study is to compare the
differences in diagnostic efficiency and accuracy between large language models and human doctors, and to see the
advantages and disadvantages of different models in online consultation. It is found that in some medical scenes, the
diagnostic efficiency of some large language models is higher than that of human doctors, and they can maintain high
accuracy. Overall, Claude 3.5 Sonnet is the most suitable large language model for online consultation. Popularizing
Claude 3.5 Sonnet in online consultation is expected to improve the efficiency of medical services and reduce the pressure
on primary medical resources.

Insiders and experts pointed out that the medical and health field is an important testing ground for Al application. At
present, some hospitals have used Al in our triage, initial consultation and medical record generation, which can not only
help patients, but also improve service quality. Although Al-assisted diagnosis and treatment will definitely become the
mainstream in the future, we must also be careful of some legal risks, such as protecting the privacy of patients and the
transparency and fairness of algorithms.[!

When chatting with a doctor online, a large language model will collect information through several rounds of
conversations. They use natural language processing technology to capture key contents, such as patients' symptoms,
duration and accompanying reactions, and then automatically organize them into a clear clinical summary. Then, the model
will look at its own built-in medical knowledge base or knowledge map to accurately match the symptoms and disease
characteristics of patients. Some models will also use retrieval to enhance the generation mechanism to find relevant
knowledge from authoritative medical index databases, so as to reduce information bias. Finally, preliminary suggestions
are generated according to the matching results, including possible diagnosis, inspection suggestions and life guidance.
During the whole conversation, the model will ask more questions at any time as needed to ensure comprehensive
information collection, so as to ensure that the diagnosis suggestions are both organized and practical.

ChatGPT-3.5 is a large language model developed by American Al company OpenAl, and it is an important version in
ChatGPT series. It is improved and optimized on the basis of GPT-3 architecture of OpenAl, and its main positioning is
"efficient dialogue Al for the public". It is very good at understanding and generating natural languages, and it is not
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difficult to use, so it quickly promoted the popularity of generative Al all over the world. ChatGPT-3.5' s strengths are
"better conversational ability" and "more practical", which has made great progress compared with the previous GPT-3. It
is also better than GPT-3 in writing code, explaining code and modifying code, and can complete the code more accurately
with Python, JavaScript, C++, Java and other programming languages. ChatGPT-3.5 is a key upgrade of OpenAl in
balancing "performance, cost and ease of use", and it is located between GPT-3 and GPT-4.

DeepSeek-R1 is one of a series of large-scale language models developed by DeepSeek Company, which belongs to the
product line of DeepSeek. This model is particularly powerful in natural language processing (NLP) tasks, and can support
many different usage scenarios, including text generation, question answering system and machine translation. In many
benchmark tests, the performance of DeepSeek-R1 is similar to the mainstream big model, especially in Chinese processing.
DeepSeek-R1 has high performance, high efficiency, multi-language support, strong expansibility, security and ease of use.
It is a versatile large-scale language model and is suitable for various scenarios. Whether it is enterprise application,
research project or personal development, DeepSeek-R1 can provide strong technical support.

ChatGPT-4 is a super powerful language model developed by OpenAl, which is much more powerful than the previous
version. In the aspect of natural language processing, ChatGPT-4 can deeply understand the meaning of sentences,
understand complex contexts and write fluent and logical articles. Its knowledge base is particularly large, covering many
fields such as science, history and culture. ChatGPT-4 also adds multimodal processing capability, which means that it can
not only write words, but also understand and generate pictures and sounds. It can even handle audio, such as synthesizing
speech and composing music, which opens up new uses for entertainment and content creation. The enhanced
personalization function allows users to adjust the language style and topic focus according to their own needs, and also
accurately control the length, tone, difficulty and other parameters of the article to make tailor-made content.

Claude 3.5 Sonnet: This is an advanced artificial intelligence model developed by Anthropic, and it is the latest version in
Claude series. Its processing speed is twice as fast as the previous Claude 3 Opus, so it is much more efficient when dealing
with complex tasks. It is especially good at graduate-level reasoning (GPQA), college-level knowledge (MMLU) and
coding (HumanEval). It can write, modify and run codes accurately by itself, and it can also perform complex reasoning
and solve problems quickly. It is also one of the most powerful visual models at present and performs well in various
standard visual tests. Claude 3.5 Sonnet also added a cool Artifacts function. When users ask it to generate a piece of code,
text document or website design, these results will be displayed in a special area next to the chat window. In this way,
users can view and edit these generated contents in real time, and even continue to create on them, which greatly improves
the interactive experience.

Liu Yiqing and others developed an intelligent pre-consultation system of traditional Chinese medicine based on large
language model, aiming at improving the efficiency of seeing a doctor. They used Deep-Speed Ze RO-3, a distributed
training method, to fine-tune YAYI 2-30B model, and added Chinese medicine books and case records to build an agent-
based dialectical reasoning model. They use the indexes of loss function, BLEU-4 and rough-1 to check the performance
of the model, and the results show that it has strong generalization ability and high quality of natural language translation.
Clinical trials show that the diagnostic accuracy of this system reaches 88.33%, and compared with the attending doctor,
it has fewer rounds of consultation and shorter time. This shows that this system has the initial ability of consultation,
which may help doctors improve diagnostic efficiency and give patients better experience in the future. !

Song Xue and his colleagues designed the medical question answering algorithm MedLLM based on the core module of
E-Transformer. Through the pre-training of general domain data and the fine-tuning of medical data supervision, its ability
of understanding and answering questions in medical field has been improved. The algorithm performs better than the
existing methods on Chinese medical question and answer data set cMedQA2, and the correlation, accuracy and
completeness of its prediction results are close to the level of doctors. [3)

Guan Boyan and his colleagues compared a large domestic model called ChatGLM-6B with ChatGPT 3.5 abroad to see
their accuracy in answering children's dental preventive medical questions, which can help our own model to improve. The
results show that both models are quite useful, with similar performance, but the correct rate is not high enough, so they
can't be used in real medical treatment yet. In the future, we need to make efforts to make the medical information said by
these large models more accurate and reliable and also develop more powerful medical models for stomatology.

Zhong Guixin, they chose four big language models-Wenxin Yiyuan, Tongyi Qianwen, GPT-3.5 and GPT-4 to test 56
clinical cases in China Clinical Case Outcomes Database. Among them, 26 cases are about general doctors to see if the
model can correctly diagnose and diagnose diseases; The other 30 cases are rare diseases, and their ability to diagnose rare
diseases is specially tested. In triage, Wenxin Yiyan and GPT-4 did the best, with the correct rate of 88.5%, followed by
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Tongyi Qianwen with 84.6% and GPT-3.5 with 80.8%. In disease diagnosis, Wenxin Yiyan, Tongyi Qianwen and GPT-
3.5 all reached 88.5%, while GPT-4 was higher, with 92.3%. And if they are given complete medical records, the accuracy
will be improved. However, in the diagnosis of rare diseases, all the models are not very good, and the correct rate is less
than 50%, among which GPT-4 is the highest (46.67%) and Tongyi Qianwen is the lowest (30.0%). These findings show
that the big language model has great potential in routine triage and common disease diagnosis in hospitals, but it is still
insufficient in dealing with complex and rare diseases and needs special optimization to better help doctors make accurate
judgments. ¥

Min Seo Kim et al. developed and evaluated a medical dispute consultation chatbot based on the large language model
Claude 3.5 Sonnet, comparing its responses with those of human experts. They collected cases from the website of the
Korean Medical Dispute Mediation and Arbitration Agency, randomly selecting 50 as a validation dataset. The bot
processed consultation requests using a five-step chain of reasoning. Thirty-eight experts evaluated responses on a five-
point Likert scale across four dimensions. Wilcoxon signed-rank tests revealed the bot significantly outperformed human
experts in information quality, comprehension and reasoning, and overall satisfaction, while demonstrating greater capacity
to generate opinion-driven content, though encountering difficulties in certain scenarios. The study indicates that LLM
chatbots based on reasoning processes demonstrate significant potential for enhancing the quality of medical dispute
consultations, outperforming human experts on key metrics. [

Mickael Tordjman and his team tested the medical application capabilities of three large language models (LLMs):
DeepSeek-R1, ChatGPT-o1 and Llama 3.1-405B. The test includes four tasks: answering USMLE questions, interpreting
and analyzing written medical records, classifying tumors according to RECIST 1.1 standard, and summarizing multimodal
imaging examination reports. The results show that DeepSeek-R1 is a little worse than ChatGPT-ol in the USMLE exam,
but better than Llama 3.1-405B. In the task of interpreting medical records and RECIST classification, it is similar to
ChatGPT-ol, and its diagnostic reasoning steps are more accurate than the other two models. However, it is not as good
as ChatGPT-ol in summarizing image reports. This study shows that DeepSeek-R1 has potential for medical application,
but there are also some areas that need improvement. [/}

Chunyi Yan et al. evaluated the suitability, comprehensibility, and prompt strategy impact of three large language
models—ChatGPT-4, Claude 3.5 Sonnet, and Gemini 1.5 Pro—in addressing clinical questions about Kawasaki disease
(KD). Results indicated Claude 3.5 Sonnet achieved the highest proportion of fully correct responses and the highest
median GQS score, significantly outperforming the other two models. Its fully correct response rate was optimal when
paired with deep learning prompts. Gemini 1.5 Pro achieved the highest FRE score and proportion of comprehensible
responses, demonstrating the most stable performance across different prompts. The PF prompt generated the most
acceptable responses, with Claude 3.5 Sonnet paired with the PF prompt particularly recommended for parents seeking
KD information. The study further highlighted the need to expand research scope and refine models to ensure the reliability
and high quality of Al-generated medical information. !

This study wants to see the benefits of large language models in online consultation, analyze where different large language
models are doing well and where they are not enough, study how to make them diagnose more accurately, and find ways
to improve their shortcomings.

This study wants to compare the diagnostic accuracy of different models to analyze whether the large-scale language model
is reliable or not. It is necessary to find out the most suitable large-scale language model for online medical applications
and provide a scientific basis for model selection in industry practice, so as to promote the application and development of
large-scale language models in online medical field.

Unlike existing studies' idealized outlook on technology applications, this research proposes a tiered implementation
strategy based on medical risk levels:

Low-risk scenarios (e.g., common ailment consultations, medication advice): Prioritize the rollout of model-independent
services

Medium-risk scenarios (e.g., chronic disease management, initial symptom screening): Employ a ‘model recommendation
+ physician review’ model

High-risk scenarios (e.g., acute/critical diagnosis, treatment plan formulation): Strictly confine to auxiliary tools,
prohibiting substitution of clinical decision-making
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2. Research Methods

(1): Comparative analysis of differences in consultation efficiency and accuracy between large language models and human
specialists in online medical consultations.

(2): Comparative analysis of the strengths and weaknesses of different large language models in online medical
consultations, examining variations in their semantic comprehension and diagnostic accuracy.

(3): Analysis of feasible application scenarios for models based on the comparative strengths and weaknesses of different
large language models in online medical consultations.

3. Argumentative Analysis

Research by Liu Yiqing et al. demonstrates that the Al-based initial TCM diagnosis system developed using YAYT 2-30B
exhibits robust generalization capabilities and high-quality natural language conversion. The loss function indicates that
after 100,000 iterations, The value of training loss is slowly stabilized at about 0.7 0.08, which shows that TCM large
language model has completed training and has good generalization ability. This TCM large language model got a score
0f 0.38 for BLEU-4 and 0.62 for Rough-L, indicating that its natural language translation quality is up to standard. Clinical
trials show that the accuracy of syndrome differentiation of this system reaches 88.33%, which reduces the number of
diagnoses rounds and time (P<0.01), Compared with attending doctors, this can improve the efficiency of seeing a doctor
and the feelings of patients. Researchers, including Guan Boyan, compared the accuracy of domestic large language model
ChatGLM-6B and international model ChatGPT 3.5 in answering children's oral preventive medicine questions. ChatGPT
3.5 got 68% right, 30% partly right and 2% wrong; ChatGLM-6B got 67% right, 31% partial right and 2% wrong, and
there was no significant difference between the two models (P>0.05). The results show that the accuracy of these two
models is not good enough, and they cannot be used in medical treatment at present. This shows that we need to improve
the accuracy and stability of medical information of both models, alongside developing large language models specialized
for stomatology. Research by Zhong Guixin et al. indicates that Wenxin Yiyan and GPT-4 achieved the highest accuracy
(88.5%) in departmental triage, while GPT-3.5 performed lowest (80.8%). GPT-4 demonstrated discase diagnostic
capability as high as 92.3%. Regarding rare disease diagnosis, none of the models exceeded 50% accuracy, with GPT-4
performing best (46.67%) and Tongyi Qianwen weakest (30.0%). These findings indicate that while large language models
hold significant potential in clinical medicine for departmental triage and common disease diagnosis, they exhibit
shortcomings when handling complex or rare conditions, necessitating enhanced training in these domains. In Mickael
Tordjman et al.'s study, DeepSeek-R1's performance on the United States Medical Licensing Examination (USMLE)
(accuracy = 0.92) was marginally inferior to ChatGPT-ol (accuracy = 0.95; p=0.04) but superior to Llama 3.1-405B
(accuracy = 0.83; p<0.05). In text-based case challenges, DeepSeek-R1 and ChatGPT-ol achieved accuracy rates of 0.57
vs 0.55; p=0.76 and 0.74 vs 0.76; p=0.06 respectively. In the RECIST classification task, DeepSeek-R1 and ChatGPT-ol
performed comparably (0.73 vs 0.81; p=0.10). The diagnostic reasoning steps provided by DeepSeek were deemed more
accurate than those from ChatGPT and Llama 3.1-405B (mean Likert scores: 3.61, 3.22, and 3.13 respectively; p=0.005
and p<0.001). However, its imaging report summarization quality was inferior to ChatGPT-ol (5-point Likert scale: 4.5
vs 4.8; p < 0.001). This indicates ChatGPT-o1 holds significant potential for medical applications, whilst DeepSeek-R1
requires further refinement in imaging report summarizations capabilities. Chunyi Yan et al. evaluated the suitability,
comprehensibility, and prompt strategy impact of three large language models (ChatGPT-4, Claude 3.5 Sonnet, and Gemini
1.5 Pro) when addressing clinical questions about Kawasaki disease (KD). Results showed Claude 3.5 Sonnet ranked
highest in both complete accuracy (51.1%) and median GQS score (5.0), significantly outperforming GPT-40 (4.0) and
Gemini 1.5 (3.0). Its complete accuracy peaked at 81.3% when paired with deep learning prompts. Gemini 1.5 Pro
demonstrated the highest scores for explainability (FRE) and proportion of understandable responses (80.4%), exhibiting
the most stable performance across varied prompts. This indicates both Claude 3.5 Sonnet and Gemini 1.5 Pro possess
strong potential for medical applications, though the former requires improvements in explainability and stability, while
the latter necessitates enhanced accuracy.

4. Discussion

In Min Seo Kim et al’s study, a chatbot developed based on Claude 3.5 Sonnet significantly outperformed human experts
in information quality, comprehension and reasoning, and overall satisfaction. Chunyi Yan et al. evaluated the suitability,
comprehensibility, and prompt strategy impact of three large language models—ChatGPT-4, Claude 3.5 Sonnet, and
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Gemini 1.5 Pro—when answering clinical questions about Kawasaki disease (KD). Results indicated Claude 3.5 Sonnet
achieved the highest proportion of fully correct responses, significantly outperforming the other two models.

However, due to the small number of samples used in this study, Claude 3.5 Sonnet's "high accuracy” may only be the
result of a special case and does not fully represent the true ability of this model. Moreover, although the research mainly
focuses on Kawasaki disease, the value of medical Al is often that it can deal with different diseases and different scenarios.
It is possible that this model has only learned some limited characteristics of Kawasaki disease but has not mastered enough
extensive medical knowledge. Therefore, these conclusions may be difficult to apply to other children's diseases or adult-
related medical treatment scenarios, which limit the practical application scope of the model. However, this study still
provides an important reference for us to choose the big language model when making online consultation.

Claude 3.5 Sonnet has strict requirements on privacy protection and data security, which makes it very suitable for dealing
with patients' information in hospitals. It can also remain stable in complex conversations, so it can be used in
communication between doctors and patients. The decision-making process of this model is more transparent and
convenient for medical professionals to understand and check.

Claude 3.5 Sonnet can simulate the interaction between human beings and the computer screen, so that it can "see" the
screen, move the cursor, click the button, and type. In this way, it can operate the medical system in real time, such as
accurately finding the patient's information in the electronic health record system, automatically filling out forms, and
recording medical records. These functions can optimize the medical workflow and improve the efficiency of resource
management.

Claude 3.5 Sonnet works according to Anthropic's "Al Constitution" principle, which means that it must abide by the
ethics when interacting, and will actively avoid generating misleading content. This feature is particularly important in the
most trusted field of medical health, which can protect the safety of patient data and ensure the reliability of medical
decision-making.

Should we focus on making medical work move by itself and make it more efficient, or should we focus on analyzing
those medical images, or put the safety and moral requirements of the model first? In these cases, Claude 3.5 Sonnet may
be more suitable for online consultation.

Furthermore, this study proposes a tiered application strategy based on medical risk levels: in low-risk scenarios (e.g.,
common ailment consultations, medication advice), priorities the promotion of model-independent services; in medium-
risk scenarios (e.g., chronic disease management, initial symptom screening), adopt a ‘model recommendation + physician
review’ model; in high-risk scenarios (e.g., critical diagnosis, treatment plan formulation), strictly limit its use as an
auxiliary tool and prohibit its substitution for physician decision-making.

5. Summary

This study found that certain large language models demonstrate higher diagnostic efficiency than human specialists in
specific medical scenarios while maintaining high accuracy. Given Claude 3.5 Sonnet's strengths in natural language
comprehension, contextual modelling, and multi-turn dialogue processing, I contend this model is ideally suited to serve
as the intelligent core of online consultation systems. It holds promises for enhancing healthcare service efficiency and
alleviating resource constraints in primary care settings. Future research will further explore its application efficacy and
ethical boundaries within real clinical environments.
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