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DEAR EDITOR,
In recent years, the rapid development of large language model 
(LLM) technology has not only changed the landscape of artifi-
cial intelligence (AI) research but has also begun to have a pro-
found impact on the fields of medicine and pharmacy. In the 
past, LLMs were primarily dominated by technology giants 
operating under closed commercial models, such as OpenAI’s 
GPT series and Google DeepMind’s Gemini. However, the rise 
of open-source LLMs is reshaping this competitive landscape 
and opening up new opportunities for the research community 
and industry.

DeepSeek is one of the most popular open-source LLMs 
in recent times, not only for its strong technical performance 
but also for its strengths in multilingual processing, cost-
effectiveness, and openness.1 This model has made waves in 
the LLM market with its groundbreaking Mixture-of-Experts 
(MoE) architecture and reinforcement learning techniques, 
enabling it to compete with OpenAI’s GPT-4o despite limited 
computational resources, and even outperform it in mathemat-
ics, programming, and reasoning capabilities.2 Furthermore, 
DeepSeek’s open-source strategy and lower operating costs 
have quickly drawn global attention, attracting numerous sci-
entists to explore its applications in various fields.3,4 This tech-
nological evolution is poised to drive considerable advances in 
both academia and industry.

DeepSeek has demonstrated potential in scientific areas such 
as bioinformatics, computational chemistry, and neuroscience, 
achieving performance comparable to OpenAI’s GPT-4o in cer-
tain data analysis and diagnostic tasks.5 However, its application 
in the medical domain remains limited by factors such as the 
quality of annotated data, excessive transparency of reasoning 
leading to verbose output, and ethical and regulatory challenges, 

including data privacy and liability issues.1 Additionally, 
although DeepSeek is freely accessible, its reliability in clinical 
decision-making requires further validation. Moreover, it still 
exhibits errors in some basic tasks, such as simple calculations.6 
Comparing the applications of DeepSeek and ChatGPT in 
clinical research, both models can accelerate scientific research, 
streamline clinical data analysis and diagnostics, and support 
manuscript writing. In academic publishing, they help research-
ers refine manuscripts and reduce repetitive tasks.7

The impact of LLMs on medical education and professional 
examinations is a growing area of interest. For example, the 
applications of ChatGPT in pharmacy have been extensively 
studied. The Journal of the Chinese Medical Association previ-
ously published a study on the performance of ChatGPT on the 
pharmacist licensing examination in Taiwan.8 The authors also 
published a study in another journal comparing ChatGPT-3.5 
with ChatGPT-4 on the same examination.9 Most studies indi-
cate that ChatGPT’s performance in non-English contexts needs 
improvement.8–11 DeepSeek, trained on extensive Chinese and 
English datasets, claims to have a competitive advantage over 
other mainstream LLMs (such as GPT-4 and Gemini) on tasks 
involving Chinese text generation, question answering, and read-
ing comprehension.12 Given this advantage, how does DeepSeek 
perform in professional pharmacist examinations in Taiwan?

We attempted a similar test with DeepSeek, using questions 
from the 2024 second session of the Taiwan national pharmacist 
licensing examination, which covered three basic subjects (phar-
macology and pharmaceutical chemistry, pharmaceutical analy-
sis and pharmacognosy, pharmaceutics and biopharmaceutics) 
and three clinical subjects (dispensing and clinical pharmacy, 
therapeutics, pharmacy administration and law).

A 25% random sample of examination questions was taken 
for each subject. If a subject included two subfields, a separate 
25% sample was taken. For example, in “pharmaceutics and 
biopharmaceutics,” which contains 80 questions (40 per sub-
field), 10 questions were sampled from pharmaceutics and 
another 10 from biopharmaceutics. The sampled questions were 
entered directly into DeepSeek and ChatGPT, respectively, with-
out additional prompts or instructions, and the responses were 
recorded.

The performance of both AI models was analyzed in three 
dimensions: overall accuracy, subject-specific performance, and 
performance by question type. Examination questions were 
classified into four categories based on reasoning complexity: 
memory-based questions (single correct answer), judgment 
questions (choosing the correct statement), reverse questions 
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(choosing an incorrect option or statement), and comprehen-
sion questions (including multiple-choice, matching, calculation, 
and case-based questions). The study used the free versions of 
DeepSeek R1 and ChatGPT GPT-4o, with testing conducted 
between February 2 and February 9, 2025.

The results demonstrate that DeepSeek and ChatGPT have 
similar overall accuracy on the 2024 Taiwan national pharma-
cist licensing examination, with DeepSeek scoring 80.9% and 
ChatGPT 81.7%. However, subject-specific analysis revealed 
distinct performance differences: DeepSeek outperformed 
ChatGPT in pharmaceutics and biopharmaceutics, as well as 
therapeutics, whereas ChatGPT performed better in pharma-
cology and pharmaceutical chemistry, as well as pharmacy 
administration and law. In terms of question types, DeepSeek 
excelled in comprehension questions (85.7%), surpassing 
ChatGPT (75.0%), while underperforming in other categories 
(Fig. 1).

These findings suggest that different AI models exhibit vari-
ations in language comprehension, reasoning ability, and the 
application of domain knowledge, likely influenced by differ-
ences in training data and model architectures. Although AI 
can serve as a valuable supplementary tool in pharmacy edu-
cation, its accuracy and reliability must be critically assessed, 
particularly in non-English settings. Future research should 
explore the broader applicability of generative AI in profes-
sional examinations, strategies for integrating the strengths of 
different models to enhance the role of AI in medical and phar-
maceutical research, and methods for refining AI-driven tools 
to improve accuracy in specialized domains. By deepening our 
understanding of AI’s capabilities and limitations, we can bet-
ter harness these technologies to support education, research, 
and professional practice in the medical and pharmaceutical 
fields.
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Fig. 1 Performance comparison of DeepSeek and ChatGPT in answering randomly sampled questions from the 2024 Taiwan national pharmacist licensing 
examination.

CA9_V88N4_Text.indb   339CA9_V88N4_Text.indb   339 11-Apr-25   1:45:34 PM11-Apr-25   1:45:34 PM


