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Appendix 1: Search Strategy

PubMed
Search date: 10/19/2024
Results: 297
(“Natural Language Processing”[Mesh] OR “natural language process*”[tw] OR “NLP”[tw] OR “large language model*”[tw] OR “LLM”[tw] OR “language model*”[tw] OR “ChatGPT”[tw] OR “GPT”[tw] OR “Med-PaLM”[tw] OR “MedPaLM”[tw] OR “Gemini”[tw] OR “Bard”[tw] OR “Llama”[tw]  OR “PubMedBert”[tw] OR “generative artificial intelligence”[tw] OR “generative AI”[tw] OR “generative pre-trained transformer”[tw] OR “generative pretrained transformer”[tw] OR “conversational artificial intelligence”[tw] OR “conversational AI”[tw] OR “foundation model*”[tw]) AND (“Otolaryngology”[Mesh] OR “Otorhinolaryngologic Diseases”[Mesh] OR “otolaryngology”[tw] OR “laryngology”[tw] OR “rhinology”[tw] OR “otology”[tw] OR “neurotology”[tw] OR “head and neck”[tw] OR “facial plastic*”[tw] OR “sleep surgery”[tw])

Embase
Search date: 10/19/2024
Results: 235
1 'natural language processing':ti,ab,kw OR 'natural language process*':ti,ab,kw OR 'nlp':ti,ab,kw OR 'large language model':ti,ab,kw OR 'llm':ti,ab,kw OR 'language model*':ti,ab,kw OR 'chatgpt':ti,ab,kw OR 'gpt':ti,ab,kw OR 'med-palm':ti,ab,kw OR 'medpalm':ti,ab,kw OR 'gemini':ti,ab,kw OR 'bard':ti,ab,kw OR 'llama':ti,ab,kw OR 'pubmedbert':ti,ab,kw OR 'generative artificial intelligence':ti,ab,kw OR 'generative ai':ti,ab,kw OR 'generative pre-trained transformer':ti,ab,kw OR 'generative pretrained transformer':ti,ab,kw OR 'conversational artificial intelligence':ti,ab,kw OR 'conversational ai':ti,ab,kw OR 'foundation model':ti,ab,kw
2 'otorhinolaryngology':ti,ab,kw OR 'otolaryngology':ti,ab,kw OR 'laryngology':ti,ab,kw OR 'rhinology':ti,ab,kw OR 'otology':ti,ab,kw OR 'neurotology':ti,ab,kw OR 'head and neck':ti,ab,kw OR 'facial plastic*':ti,ab,kw OR 'sleep surgery':ti,ab,kw
3 #1 AND #2
Sources Embase, MEDLINE, Preprints
Query ('natural language processing':ti,ab,kw OR 'natural language process*':ti,ab,kw OR 'nlp':ti,ab,kw OR 'large language model':ti,ab,kw OR 'llm':ti,ab,kw OR 'language model*':ti,ab,kw OR 'chatgpt':ti,ab,kw OR 'gpt':ti,ab,kw OR 'med-palm':ti,ab,kw OR 'medpalm':ti,ab,kw OR 'gemini':ti,ab,kw OR 'bard':ti,ab,kw OR 'llama':ti,ab,kw OR 'pubmedbert':ti,ab,kw OR 'generative artificial intelligence':ti,ab,kw OR 'generative ai':ti,ab,kw OR 'generative pre-trained transformer':ti,ab,kw OR 'generative pretrained transformer':ti,ab,kw OR 'conversational artificial intelligence':ti,ab,kw OR 'conversational ai':ti,ab,kw OR 'foundation model':ti,ab,kw) AND ('otorhinolaryngology':ti,ab,kw OR 'otolaryngology':ti,ab,kw OR 'laryngology':ti,ab,kw OR 'rhinology':ti,ab,kw OR 'otology':ti,ab,kw OR 'neurotology':ti,ab,kw OR 'head and neck':ti,ab,kw OR 'facial plastic*':ti,ab,kw OR 'sleep surgery':ti,ab,kw)

Web of Science
Search date: 10/19/2024
Results: 290
(“natural language process*” OR “NLP”OR “large language model*” OR “LLM” OR “language model*” OR “ChatGPT” OR “GPT” OR “Med-PaLM” OR “MedPaLM” OR “Gemini” OR “Bard” OR “Llama” OR “PubMedBert” OR “generative artificial intelligence” OR “generative AI” OR “generative pre-trained transformer” OR “generative pretrained transformer” OR “conversational artificial intelligence” OR “conversational AI” OR “foundation model*”) AND ("otorhinolaryngology" OR “otolaryngology” OR “laryngology” OR “rhinology” OR “otology” OR “neurotology” OR “head and neck” OR “facial plastic*” OR “sleep surgery")

ISCA Archive
Search date: 10/19/2024
Results: 0
(“natural language process*” OR “NLP”OR “large language model*” OR “LLM” OR “language model*” OR “ChatGPT” OR “GPT” OR “Med-PaLM” OR “MedPaLM” OR “Gemini” OR “Bard” OR “Llama” OR “PubMedBert” OR “generative artificial intelligence” OR “generative AI” OR “generative pre-trained transformer” OR “generative pretrained transformer” OR “conversational artificial intelligence” OR “conversational AI” OR “foundation model*”) AND ("otorhinolaryngology" OR “otolaryngology” OR “laryngology” OR “rhinology” OR “otology” OR “neurotology” OR “head and neck” OR “facial plastic*” OR “sleep surgery")

IEEE Xplore
Search date: 10/19/2024
Results: 115
(((All Metadata:PubMedBert) OR (All Metadata:generative artificial intelligence) OR (All Metadata:generative AI) OR (All Metadata:generative pre-trained transformer) OR (All Metadata:generative pretrained transformer) OR (All Metadata:conversational artificial intelligence) OR (All Metadata:conversational AI) OR (All Metadata:foundational model))) OR ((All Metadata:natural language process) OR (All Metadata:NLP) OR (All Metadata:large language model) OR (All Metadata:LLM) OR (All Metadata:language model) OR (All Metadata:ChatGPT) OR (All Metadata:GPT) OR (All Metadata:Med-PaLM) OR (All Metadata:MedPALM) OR (All Metadata:Gemini) OR (All Metadata:Bard))) AND ((All Metadata:otolaryngology) OR (All Metadata:otorhinolaryngology) OR (All Metadata:laryngology) OR (All Metadata:rhinology) OR (All Metadata:otology) OR (All Metadata:neurotology) OR (All Metadata:head and neck) OR (All Metadata:facial plastic) OR (All Metadata:sleep surgery))

engrXiv
Search date: 10/19/2024
Results: 0
(“natural language process*” OR “NLP” OR “large language model*” OR “LLM” OR “language model*” OR “ChatGPT” OR “GPT” OR “Med-PaLM” OR “MedPaLM” OR “Gemini” OR “Bard” OR “Llama” OR “PubMedBert” OR “generative artificial intelligence” OR “generative AI” OR “generative pre-trained transformer” OR “generative pretrained transformer” OR “conversational artificial intelligence” OR “conversational AI” OR “foundation model*”) AND ("otorhinolaryngology" OR “otolaryngology” OR “laryngology” OR “rhinology” OR “otology” OR “neurotology” OR “head and neck” OR “facial plastic*” OR “sleep surgery")

arXiv
Search date: 10/19/2024
Results: 0
(“natural language process*” OR “NLP” OR “large language model*” OR “LLM” OR “language model*” OR “ChatGPT” OR “GPT” OR “Med-PaLM” OR “MedPaLM” OR “Gemini” OR “Bard” OR “Llama” OR “PubMedBert” OR “generative artificial intelligence” OR “generative AI” OR “generative pre-trained transformer” OR “generative pretrained transformer” OR “conversational artificial intelligence” OR “conversational AI” OR “foundation model*”) AND ("otorhinolaryngology" OR “otolaryngology” OR “laryngology” OR “rhinology” OR “otology” OR “neurotology” OR “head and neck” OR “facial plastic*” OR “sleep surgery")

medrXiv
Search date: 10/19/2024
Results: 310
("otolaryngology" OR "otorhinolaryngology") AND ("large language model" OR "foundation model")


Appendix 2: Data Extraction Definitions
	Field
	Definition

	Title
	Title of the study

	Author
	First and last names of the authors

	Journal
	Journal in which the study was published

	Date of publication
	Month and year of publication of the study

	Country of origin
	Country or countries from which authors worked

	Aim of study
	Purported aim or purpose of the study

	Total number of participants (if any)
	Number of participants included in the study

	Type of model (version)
	Name and version of model(s) used

	Date of model use
	Date or range of dates in which model was used for the study

	Method of accessing model
	Model accessed via publicly available website, application programming interface (API), PHI-safe server in Electronic Health Record, etc.

	Number of accounts used
	Number of distinct accounts used to query the model

	Use of fine tuning
	Whether investigators used fine-tuning to train model on an additional dataset

	Adjusting model parameters
	Whether investigators adjusted default model parameters such as temperature

	Use of retrieval-augmented generation
	Whether investigators provided additional external information to model to improve its performance

	Justification of model selected
	Explanation of why a particular LLM was chosen

	Publication of prompts
	Whether article included:
· Direct quotations of all prompts
· Direct quotation of one or a subset of prompts
· Summary of prompt(s)
· No description of prompt(s)

	Total number of prompts used
	Number of prompts used to query the model

	Tokens used
	Number of tokens used in the process of querying the model

	Justification on why specific decision(s) was/were made in prompt development
	Whether authors provided specific information to describe the way prompts were developed or written (e.g. written from patient perspective to assess patient-facing public symptom checker)
· Complete justification provided (authors provide complete and specific description of decisions involved in prompt content and/or structure)
· Partial justification provided (authors hint at or indirectly reference reasoning behind prompt content and/or structure)
· No justification provided (authors provide no rationale for the content and/or structure of prompt(s))

	Presence of prompt testing and refinement before implementation
	Whether authors report or describe prompt testing prior to results-generating queries

	How many times each prompt was run
	Number of times each prompt was run for data-gathering purposes

	Justification for number of prompts selected
	Any explicit rationale for number of prompts selected (e.g. power calculation, resource constraint, use of entire question bank, etc.)

	Clarification on prompting methods
	Any additional information regarding opening new windows between prompts, erasing model memory)

	Clarification on storage and evaluation of output
	Description of storage and evaluation of model output

	Specification of entry of prompts as zero-shot, few-shot, chain of thought, or other
	Explicit mention of prompts as falling into a particular prompting strategy or methodology

	Specification of what generative AI is being used for
	Description of exact application or clinical relevance of model

	Consideration of how transparent and explainable the AI model is
	Whether authors mention explainability, transparency, or how models make decisions

	Acknowledgement of potential ethical issues
	Whether authors mention algorithmic bias, patient privacy, or other ethical considerations regarding LLM use

	Addition of specific patient data in the prompt
	Whether real patient data was used in model queries

	Method of obtaining data
	Whether authors obtained informed consent, pulled data from public sources, etc.

	IRB or ethics board approval obtained
	Whether authors explicitly mention a formal IRB approval or exemption

	Additional privacy considerations
	Whether the authors implemented or discussed future implementation of privacy measures to handle patient data (such as a protected health information-safe LLM integrated into an electronic health record)




Appendix 3: Citations for All Included Articles from Initial Search
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Appendix 4: Basic Information of Included Studies
	The plurality of studies (50/117, 42.7%) investigated topics in general otolaryngology, with an additional 24 (20.5%) focused on head and neck surgery or head and neck cancer. However, all major subspecialties of OHNS were represented in the literature, though in smaller numbers: rhinology (13/117, 11.1%), pediatric otolaryngology (8/117, 6.8%), otology (7/117, 6.0%), laryngology (6/117, 5.1%), facial plastics (5/117, 4.3%), and sleep medicine and sleep surgery (4/117, 3.4%) (Supplemental Figure 1A). 
Applications and use-cases of LLMs explored in included studies varied considerably, with the most frequent focus being answering common patient questions (26/117, 22.2%) – it should be noted, however, that relatively few of these studies used questions from actual patients, with many using prompts written by otolaryngologists summarizing frequent patient questions. Many publications (19/117, 16.2%) assessed LLMs’ general knowledge, often in the form of case-based presentations asking a variety of questions that an otolaryngologist would be expected to be able to answer. Several studies focused in on specific knowledge bases, such as LLMs’ ability to diagnose (9/117, 7.7%) or manage (17/117, 14.5%) otolaryngologic conditions, with an additional seven studies (6.0%) asking LLMs to do both; another seven studies (6.0%) focused specifically on LLMs’ adherence to clinical practice guidelines or consensus statements for particular conditions. Another frequent focus was assessing LLMs’ ability to answer board-style questions within OHNS or its subspecialties (13/117, 11.1%). Eight studies (6.8%) employed LLMs for assistance with research, such as collecting references or generating ideas for new inquiries in a particular area. Four publications (3.4%) asked LLMs to categorize or improve the readability of patient-facing materials in OHNS. Finally, seven studies had other miscellaneous aims, including applications for medical education (4/117, 3.4%), automatically determining conflicts of interest from research publications (2/117, 1.7%), and providing language translation services (1/117, 0.85%). These myriad applications are summarized in Supplemental Figure 1B. 
The first included study was published in April 2023. Since then, the rate of publications has rapidly accelerated, with 31 studies published in the second quarter of 2024. Thirty-seven included publications (31.6%) were published in 2023, with the remaining 80 (68.4%) published in 2024 (Supplemental Figure 2A). The most frequently represented country in the included studies was the United States (52/117, 44.4%). Forty-seven (40.2%) studies came from Europe, with many of these studies representing cross-country collaboration. Four additional studies (3.4%) were published by authors in the United Kingdom. Other represented countries and regions were the Middle East (5/117, 4.3%), Canada (4/117, 3.4%), Asia (4/117, 3.4%), and Australia (1/117, 0.9%) (Supplementary Figure 2B). 


Appendix 5: Results of Search for June 2025 Publications
The search yielded 62 references, of which 12 were duplicates. Thirty-two of the remaining 50 abstracts were excluded, leaving 18 publications for full-text review. Three of these were excluded; two were not otolaryngology focused, and one used the wrong intervention (did not use an LLM). The remaining 15 studies were included and data was extracted. Included studies are summarized in Supplemental Table 2. 
Thirteen studies (86.7%) used traditional LLMs, while one used a multimodal foundation model and another used a variety of diffusion models to generate images from text prompts. No studies reported using fine-tuning, adjustment of model parameters, or retrieval-augmented generation (RAG), though only two studies (13.3%) definitively stated that they did not use these tools. Only one study directly reported the number of accounts used to query the LLM(s), and six (40%) reported the date of model use. 
Of the studies published in June 2025, fewer than half (6/15, 40%) published direct quotations of all prompts, with an additional four (26.7%) publishing direct quotations of one or a subset of prompts, and the remaining five only summarized the content of their prompts. The majority of studies (11/15, 73.3%) reported the number of prompts used, with a mean of 292.5 per study; number of prompts ranged from one to 2576. However, only three studies (20%) provided a rationale for the number of prompts used. Furthermore, only four studies (26.7%) gave explicit justifications of why specific decisions in prompt design were made. Three studies (20%) provided partial justification for such decisions, while the majority of the studies (53.3%) made no mention of their specific decision-making in prompt design. Notably, only four studies (26.7%) reported using prompt testing or refinement, and only four (26.7%) explicitly reported the number of times each prompt was run. Only one study specified prompting strategy being used (e.g. zero-shot, few-shots, chain of thought, etc.); the study in question used few-shot prompting. 
While only four publications (26.7%) made mention of the level of transparency or explainability of LLMs, most (12/15, 80%) acknowledged potential ethical or governance issues surrounding LLM use, such as algorithmic bias or patient privacy. However, none of the studies actively tested LLMs for bias. Seven studies (46.7%) used patient data, and one of these pulled data from public sources. Of the remaining six, four (66.7%) reported having obtained informed consent from participants. One included study used facial patient identifiers and another used vocal patient identifiers. 
Despite all papers being published after TRIPOD-LLM and DEAL-B, none of the fifteen manuscripts mentioned either of these reporting checklists. While some mild improvements were observed (relative to the initial search results) in the percentage of studies reporting prompt testing or refinement, as well as justifying the number of prompts being used, these still represented a small minority of the total included papers. In addition, there was not substantial improvement in the percentage of papers publishing direct quotations of prompts or explicitly describing decision-making behind prompt design. There also continued to be relatively poor reporting of use of fine-tuning or RAG, number of runs per prompt, number of accounts used for prompting, and date of LLM use, comparable to the results of the initial search.
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