JMIR DERMATOLOGY

Editorial

Kamel Boulos & Dellavalle

NVIDIA’s “Chat with RTX” Custom Large Language Model and
Personalized Al Chatbot Augments the Value of Electronic

Dermatology Reference Material

Maged N Kamel Boulos', MBBCh, MSc, PhD; Robert Dellavalle?, MSPH, MD, PhD

1school of Medicine, University of Lisbon, Lisbon, Portugal

2Department of Dermatology, University of Minnesota Medical School, Minneapolis, MN, United States

Corresponding Author:

Maged N Kamel Boulos, MBBCh, MSc, PhD
School of Medicine

University of Lisbon

Av Prof Egas Moniz MB

Lisbon, 1649-028

Portugal

Phone: 351 920531573

Email: mnkboul os@ieee.org

Abstract

This paper demonstrates a new, promising method using generative artificial intelligence (Al) to augment the educational value
of electronic textbooks and research papers (locally stored on user’s machine) and maximize their potential for self-study, in a
way that goes beyond the standard el ectronic search and indexing that is already availablein all of these textbooks and files. The
presented method runs fully locally on the user’s machine, is generally affordable, and does not require high technical expertise

to set up and customize with the user’s own content.
(JMIR Dermatol 2024;7:€58396) doi: 10.2196/58396
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Introduction

Artificial intelligence (Al) chatbots powered by large language
models (LLMs) can potentially improve clinical learning
experiences and promote self-paced study—for example, by
summarizing large amounts of text data, such as acollection of
research articles—thus helping users to instantly identify key
information in large bodies of literature[1]. However, uploading
copyrighted and other sensitive content for processing by
web-based (externally hosted) chatbots may prove to be
problematic; for example, it may violate applicable license
agreements and regulations.

On the other hand, running fully locally hosted and managed
instances of LLMsand their associated end-user interfaces (eg,
ChatGPT [OpenAl]) requires very large investments (starting
a tens of thousands of US dollars) in hardware and
infrastructure [2]. This cost has decreased with the launch of
NVIDIA’s free “Chat with RTX” tech demo download in
February 2024 [3], which can be used to build custom LLMs
and personalized Al chatbots. “Chat with RTX” runs fully

https://derma.jmir.org/2024/1/e58396

locally on relatively inexpensive laptops and does not require
high technical expertiseto set up and customize with the user’s
own content.

This paper describes a novel use of “Chat with RTX” to build
a cloud-independent, dermatology self-study Al chatbot that
canwork with, and enhance the educational value of, electronic
textbooks and research papers locally stored on the user's
computer without uploading them to any remote server.
Electronic textbooks and research papers are often acquired in
.pdf format. The presented Al chatbot offers additional
functionality beyond that of the standard electronic search and
indexing that is already available in .pdf files, such as the
abilities (1) to link, synthesize, and summarize a a single
location related information scattered across different book
chapters and multiple papers and (2) to generate
knowledge-testing quizzes with answers.
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Building a Dermatology Self-Study Al
Chatbot

NVIDIA's“Chat with RTX” (version 0.2; installer file size: 35
GB, downloaded on March 7, 2024, from the NVIDIA website
[4]) was installed on an ASUS TUF Dash F15 (2022) laptop
running Microsoft Windows 11 (version 23H2) on an Intel
i7-12650H CPU and NVIDIA RTX 3070 Laptop GPU (driver
version: 537.42), with 8 GB of GDDR6 VRAM, 32 GB of
DDRS5 system RAM, and 2 TB of SSD storage. A videotutorial
demonstrating atypical installation procedureisavailable at on
the web [5].

“Chat with RTX” comes bundled with the Mistral 7B LLM [6]
and allows users to customize the chatbot by importing their
own datasets (.txt, .pdf, and .doc files) or YouTube video links
(in this case, it will fetch and use the corresponding transcripts
from YouTube). It is a retrieval-augmented generation (RAG)
application, whereby the user’s datasets become an external
knowledgebaseto an existing LLM [7]. The system runslocally
on the user’smachine (asalocal server), and imported user files
never leave the user’'smachine, which isavery important feature
(and in some cases, a legal requirement) when working with
private, confidential (eg, clinical notes), and copyrighted
material. (While it is possible to upload files for similar
processing by some web-based chatbots for free or for a small
subscription fee, this can often violate copyright conditions or
patient privacy by having material sent to, processed by, and
possibly stored on third-party servers.)
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A local electronic copy of a dermatology textbook for testing
purposes (an 11 MB .pdf filewith 234 pages) wasimported [8].
“Chat with RTX” took about 3 minutes (on the particular laptop
configuration used in this demonstration) to parse the textbook
and generate embeddings (mathematical representations of
words in a high-dimensional space; Figure 1). It is possible to
import more than 1 document or textbook by putting al the
documentsto beimported into 1 folder and pointing “ Chat with
RTX” to this folder. This can provide better topical coverage
and results. However, it is not advisable to import too many
documents, asthe software can take hours, days, or even months
to complete processing them. A faster RTX GPU with more
VRAM (eg, 12 GB or 24 GB) can significantly help speed up
this processing task. It should be noted that parsing only needs
to be done once when the custom Al chatbot isfirst created and
that the generated embeddings are saved to the local SSD for
subsequent uses or until the chatbot’s content is changed.

The newly created custom dermatology Al chatbot was
prompted to discuss the skin manifestations of liver cirrhosis
(Figure 2) and to generate a quiz (with answers) about
ectoparasite infections (Figure 3), among other queries. “ Chat
with RTX” provided reasonably good answers and would end
each answer by citing the“ Referencefiles’ it used in generating
the answer. The latter is an important feature when the user’s
dataset contains more than 1 document, for example, multiple
textbooks or papers, with each answer being attributed to its
correct source(s). In comparison, the Aeyeconsult web-based
chatbot by Singer et a [9] answers eye care—related questions
using only verified ophthalmology textbooks as dataand aways
citesits sources.

Figure 1. Importing alocally stored dermatology textbook fileinto NVIDIA's "Chat with RTX".

“| NVIDIA Chat with RTX

]I
"dataset": {

"sources": [
"directory",
"youtube",
"nodataset"

1,

"selected": "directory",

"path": "dataset",

"isRelative™: true

I
"strings": {
"directory": "Folder Path",
"youtube": "YouTube URL"™,
"nodataset": "AI model default"
}
}
model_fpl6.onnx: 100%]

Running on local URL: http://127.0.0.1:13361

To create a public link, set ‘share=True' in ‘launch()*.

| 669M/669M [00:37<00:00, 17.8MB/s]
[03/12/202U-11:00:11] No sentence—transformers model found with name C:\Users\mnkam/.cache\torch\sentence_transformers\W
hereIsAI_UAE-Large-V1. Creating a new one with MEAN pooling.
Using the persisted value form dataset_vector_embedding

The file at ./config/preferences.json does not exist.

Open http://127.0.0.1:133617cookie=5eee39U0-25ac-Ucb6-a700-7363F913U0U68& _theme=dark in browser to start Chat with RTX

data set path updated to directory C:/Dermatology None fb2bd613-866d-Uel6-96b2-1clcf@c9db33

Generating new values

Parsing nodes: 100%| | 23u/234 [00:00<00:00, U4AA.37it/s]
Generating embeddings: 93%]| | 430/u63 [03:10<00:10, 3.02it/s]|
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Figure2. NVIDIA's"Chat with RTX" response to prompt to discuss the skin manifestations of liver cirrhosis. Note the cited source listed at the bottom
of the chatbot answer.
@ D = chawiman
G © 127001

&A Chat with RTX

Al model Dataset

Seleet Al model tt, pif, doe files supported

Mistral 7B int4 Folder Path

C/Dermatology
Please discuss the skin manifestations of liver cirrhosis?

Liver cirrhosis is a serious condition that can cause various skin manifestations. Some of the most common skin manifestations of liver cirthosis include:

1. Palmar erythema: This is a reddish-brown discoloration of the palms of the hands. It is caused by an accumulation of bilirubin in the skin.

2. Pruritus: This is an intense itching sensation that can occur anywhere on the body. In liver cirrhosis, it is often related to bile salts in the skin

3. Spider naevi: These are small, raised spots that can appear on the face, neck, arms, and legs. They are often associated with liver cirrhosis and are
thought to be caused by an increase in blood pressure in the liver.

4. Xanthelasma: This is a yellowish-brown discoloration of the skin that can occur on the eyelids, eyebrows, and around the mouth. It is caused by an
accumulation of cholesterol in the skin.

5. White nails (Terry's nails): This is a condition in which the nails become thick, brittle, and white. It is often associated with liver cirrhosis and is thought to

be caused by an accumulation of bilirubin in the nails.

It is important to note that these skin manifestations are not specific to liver cirrhosis and can also be caused by other conditions. If you are experiencing any
of these symptoms, it is important to speak with a healthcare professional to determine the underlying cause.
Reference files:

ermatology Lecture Mot i by Robin Graham {Apr 25, 201

¢ ]

Chat with RTX response quality depends on the Al model's ccuracy and the input dataset. Please verify important information.

Figure3. NVIDIA's"Chat with RTX" (customized with alocal copy of adermatology textbook) was prompted to generate a quiz (with answers) about
ectoparasite infections.
@ DO @ cavinrx
G @ 127.001

Mistral 78 int4 Folder Path

C/Dermatology

Please generate a quiz about ectoparasite infections and provide the answers

Sure, | can help you with that. Here's a quiz about ectoparasite infections:
1. What is the primary symptom of scabies?
a) Itching
b) Excoriations
c) Eczematization
d) Secondary bacterial infection

Answer: a) Itching
2. What is the best way to diagnose scabies?
a) Scraping off the skin with a scalpel blade and examining the scrapings under a microscope
b) Examining the skin with a magnifying glass or dermatoscope
) Examining the skin with a naked eye
d) None of the above

Answer: a) Scraping off the skin with a scalpel blade and examining the scrapings under a microscope
3. What is the best way to treat scabies?

may put it out of reach for some users[10,11]. It is aso prone
to hallucinations (albeit to a lesser degree than non-RAG
systems) and other inconsistencies of generative Al [12,13].
However, as is the case with other digital technologies, this
emerging consumer technology (software and hardware) will

Current Limitations

“Chat with RTX” is still an early tech demo with rough edges
and limitations, such as (at thetime of writing) itscurrently less
than ideal user interface for importing and parsing user content
and itsrelatively costly consumer hardware requirements, which
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continue to improve and become increasingly more affordable
over time.

Discussion and Future Directions

The goal of this exercise was not to compare “ Chat with RTX”
answers with those of a human dermatology expert, but rather
to demonstrate a new, promising way to increase the educational
value of electronic textbooks and research papers (locally stored
on the user’'s machine) and maximize their potential for
self-study, in a way that goes beyond the standard electronic
search and indexing that is already available in all of these
textbooks and .pdf files. “ Chat with RTX” does this by serving
as an intelligent personal clinical tutor, for example, by
summarizing important facts, linking and synthesizing related
bits across different book chapters and papers, devel oping study
themes spanning multiple chapters, and generating quizzes (and
answers for marking them) for the user to test their own
knowledge and understanding of a subject, as briefly
demonstrated in this paper (Figures 2 and 3).

General purpose LLMs such as OpenAl’'s GPT-40 are not
optimized for clinical use and are prone to generating
hallucinatory information. RAG as used in “Chat with RTX”
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enables the creation of custom LLMs and personalized Al
chatbotsthat are specifically and comprehensively trained using
handpicked corpora of quality, evidence-based medical texts
that sufficiently cover agiven clinical areaof specialism[12,13].

Cloud independence is another notable feature of Al chatbot
implementation using “ Chat with RTX.” Theability torunfully
offline not only protects copyrighted and other sensitive data
but also offers more flexibility to users, by allowing them to
run the software in places and situations where there is no
internet connection.

Although promising, a dermatology self-study Al chatbot such
as the one presented in this paper will need to undergo formal
testing, evaluation, and refining or fine-tuning as necessary
before it can be signed off for mainstream use. Testing and
evaluation should cover critical aspects of these chatbots such
asaccuracy and impact on student learning outcomes[1], anong
others, and should berevisited whenever the underlying software
implementation or medical content are updated.

In the future, publishers might consider bundling electronic
dermatology (and other clinical specialty) textbookswith custom
self-study Al chatbotsto offer asuperior serviceto their readers.

RD isthe editor-in-chief of IMIR Dermatology. MNKB declares no conflicts of interest.
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Al: artificial intelligence
LLM: largelanguage model
RAG: retrieval-augmented generation
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