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Large Language Models in Medicine: From Fluent Output to Trustworthy 

Clinical Implementation
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Figure 1.  Epistemic reliability limitations of large language models in medicine 

Figure 3. From Model Performance to Safe Practice: Major Clinical Translation Challenges for Medical LLMs

Table 1. Risk-based governance architecture for medical LLMs

Figure 2. Trust at the System Level: Governance Risks in Medical LLM Deployment

Large language models are rapidly entering medicine for documentation, patient communication, education, administration, research 

synthesis, and decision support, but their fluent outputs can be mistaken for trustworthy medical knowledge.

This review examines the limitations of large language models in medicine across three domains: first, epistemic reliability, which 

includes hallucinations, inconsistent outputs, outdated knowledge, and poor uncertainty calibration; second, clinical translation, which 

includes workflow disruption, diagnostic risk, unsafe patient-facing use, and overreliance; and third, governance accountability, which 

includes transparency, bias, privacy, cybersecurity, liability, and regulation.

Although LLMs may support selected clinical tasks and diagnostic second opinions, their context-dependent performance and hidden 

failure modes require local validation, human oversight, privacy protection, subgroup testing, auditability, and continuous governance 

to ensure they remain assistive rather than autonomous clinical tools.

Conclusion

The central challenge of medical LLMs is not their 

ability to produce fluent text, but whether that text can 

be trusted, safely translated into clinical workflows, and 

governed with clear accountability. This review 

therefore frames LLM deployment as a sociotechnical 

problem spanning epistemic reliability, clinical 

implementation, patient safety, equity, privacy, 

cybersecurity, transparency, and regulation. Ultimately, 

LLMs should be adopted only as assistive tools under 

local validation, human oversight, continuous 

monitoring, and institution-level governance, so that 

innovation improves care without weakening clinical 

responsibility or public trust
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Evaluate real-world clinical reasoning 

rather than benchmark performance alone

▪ Benchmark-practice mismatch 

▪ Inflexible reasoning and overconfidence 

▪ Need for realistic open-ended case evaluation
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▪ Factual instability across prompts and settings

▪ Non-reproducibility across model versions

▪ Knowledge obsolescence and guideline drift

▪ Ethical and contextual reasoning blind spots 

▪ Bias-sensitive and value-laden decision

▪ High-stakes outputs require clinician oversight

▪ Fluency- trustworthiness gap

▪ Hallucination and misinformation

▪ Risk of Overinterpreting polished 

answers
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