Volume 8, Issue 11, November — 2023

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

Amplifying Healthcare Chatbot Capabilities Through
LlamaZ2, Faiss, and Hugging Face Embeddings for
Medical Inquiry Resolution

1Shivam Kumar
University Institute of Engineering
Chandigarh University India

“Aditya Sharma Vats
University Institute of Engineering
Chandigarh University India

Abstract:- This research paper introduces a cutting-edge
healthcare chatbot that harnesses the synergy of Llamaz2,
Faiss, and Hugging Face embeddings to optimize
responses to intricate medical inquiries. Leveraging a
meticulously curated training corpus of medical
literature, this chatbot significantly augments its
semantic understanding and responsiveness. The
integration of Llama2 bolsters the chatbot’s contextual
comprehension, while Faiss enables expedited,
similarity-based information retrieval from an extensive
library of medical texts. Hugging Face embed-dings
facilitate contextually coherent response generation. The
results affirm substantial enhancements in the chatbot’s
efficacy in delivering technically informed and
contextually precise medical responses. This promising
innovation offers a powerful tool for disseminating
validated medical knowledge, serving as an invaluable
resource for healthcare professionals and patients alike.
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l. INTRODUCTION

Healthcare has been facing drastic changes these days
parallel to the development of technologies and accessabili-
ties, which has now been a gamechanger of the way of
medical treatment by the medical professionals towards their
patients. Being a contributor in this sector development ,
formation of a platform that provides secure , sustainable,
efficient and simple to use features to the patients and the
doctors is what we bring into the light. This platform will
help the patients to access the medical professionals and
possible treatment very easily which will eventually increase
the productivity , time saving as well as It will be efficient
also. Adding to that , the purpose of this platform is also to
provide a secure and private encryption among the doctors
and the patients. It will also help in keeping track of an
individual's medical history which helps in taking the
necessary precautions which are to be taken by the patient.
Taking a glance, the proposed platform will elevate the
healthcare sector and provide a platform where every
medical tool and facility will be accessible to the patients in
a very short period of time as time plays a very important
role in health care.

Backend processes of the chatbot
Frontend processes
Chatbot interface
Advanced natural language processing capabilities
Additional functionalities

Attribution of responses with references

Analysis of similarities with training book
recommended by medical doctors holding MBBS

degrees

Fig 1 Flow of the System
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1. LITERATURE REVIEW

The evolution of Al in healthcare has been a dynamic
journey spanning several decades. In the 1960s, healthcare
began digitizing data with computer-based medical record
systems, while the 1970s and 1980s saw the emergence of
expert systems like Dendral and MYCIN, focusing on
medical diagnosis and decision support. The 1990s marked
the introduction of IBM's Medical Information System
(MIS) and the rise of telemedicine with remote patient
consultations. The 2000s brought the completion of the
Human Genome Project and the application of IBM's
Watson in medical diagnosis. The 2010s witnessed Watson's
victory on Jeopardy!, Google's DeepMind recognizing
diabetic retinopathy, and FDA approval of the first Al-
powered diagnostic system, IDx-DR. Al-driven chatbots and
virtual assistants became personalized medical advisors, and
AlphaFold by Google's DeepMind introduced protein
folding prediction. In the 2020s, the COVID-19 pandemic
accelerated telehealth adoption, while Al-powered drug
discovery platforms like BenevolentAl and Atomwise made
significant strides. Advances in natural language processing
and Al research further boosted the development of Al tools
for drug discovery and scientific literature analysis,
solidifying Al's integration into various healthcare facets,
from medical imaging to predictive analytics and
personalized treatment recommendations.

Al is revolutionizing healthcare across various
domains. In medical imaging, deep learning algorithms aid
in the detection of diseases and abnormalities in X-rays,
MRIs, and CT scans, enhancing diagnostic accuracy and
efficiency. Companies like Aidoc and PathAl provide Al-
powered tools for radiologists and pathologists. Clinical
decision support systems, such as IBM's Watson for
Healthcare and Elsevier's ClinicalKey, use Al to analyze
patient data and medical literature, assisting healthcare
providers in making informed decisions. Al is also driving
drug discovery by sifting through vast datasets, predicting
potential drug candidates, and identifying molecular
interactions, with companies like Atomwise and
BenevolentAl leading the charge. In personalized medicine,
Al leverages genetic and clinical data to tailor treatments for
individual patients, offering better treatment outcomes, as
seen with companies like 23andMe and Color. Furthermore,
Al's natural language processing (NLP) capabilities enable
the extraction of valuable insights from unstructured clinical
notes and medical literature, supporting data analysis and
knowledge extraction through solutions like HealthNLP and
Linguamatics.

These five key papers contribute to the evolving
landscape of digital medicine and healthcare.[1] Topol,
Steinhubl, and Torkamani (2015) delve into the utilization
of digital medical tools and sensors in healthcare,
highlighting their growing role.[2] Elenko, Underwood, and
Zohar (2015) provide a clear definition of digital medicine,
enhancing our understanding of this emerging field.[3]
Arneric and his team (2017) discuss the development of an
ecosystem for using biometric monitoring devices in clinical
trials, offering new ways to assess clinical endpoints.[4]
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Mosconi, Radrezza, Lettieri, and Santoro (2019) investigate
the adoption of health apps and wearable devices within
Italian patient advocacy associations, shedding light on
patient engagement. Finally, [5] Hinton (2018) explores the
transformative potential of deep learning in healthcare,
emphasizing the impact of this technology on the industry's
future. These papers collectively underscore the significant
advancements and innovations within the realm of digital
medicine and healthcare.

1. DESIGN PROCESS

In our system, we have designed a straightforward user
interface catering to individuals experiencing medical
concerns but unable to visit a healthcare professional in
person. Our chatbot serves as a dedicated resource for
delivering highly accurate and precise answers curated by
domain experts.

The chatbot’s interaction flow is structured as follows:
users are prompted to respond to specific questions related
to their medical issue, and in return, they receive answers
meticulously tailored to their problem. Furthermore, each
response is accompanied by a clear reference indicating its
source of derivation.

The development of this system primarily relies on the
Python programming language, which is instrumental for
handling the backend processes of the chatbot. To ensure a
seamless user experience, React and CSS are employed for
frontend processes, while Streamlit is utilized for the chatbot
interface. Our chatbot benefits from the advanced natural
language processing capabilities of Hugging Face and the
added functionalities of Llama 2. To attribute responses with
their respective references, we leverage FAISS similarity
vectors, facilitating the analysis of similarities with the
training book recommended by medical doctors holding
MBBS degrees.

» Design Phases

¢ Data Collection:

In the initial phase, the acquisition of data relevant to
diseases, their prevention, and treatments is a fundamental
step. This process may involve data sourcing from public
databases or the collection of user inputs via surveys or
guestionnaires.

¢ Data Cleansing and Preprocessing:

Subsequent to data collection, meticulous data
cleansing and preprocessing are carried out. These activities
aim to rectify errors, eliminate duplicates, and resolve
inconsistencies. Additionally, natural language processing
techniques are employed to extract key attributes from
descriptions of diseases, preventive measures, and
treatments.
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e Feature Extraction:

Pertinent features are then extracted from the
preprocessed data. These features encompass typical
symptoms, recommended remedies, and medications,
forming the foundation for the chatbot’s algorithm training.

e Model Training:

The development of the chatbot involves training
various machine learning algorithms such as Llama 2,
FAISS similarities, or Lang Chain. The model is trained
using the preprocessed data to discern patterns and
correlations between diseases and their respective treatment
options.

e Assessment:

Following model training, an essential phase involves
assessment. The model’s performance is evaluated in terms
of accuracy, comprehensiveness, and user satisfaction.
Evaluation metrics such as precision, recall, or mean
average precision may be employed for this purpose.

o Deployment:

Upon successful evaluation and optimiza-tion, the
model is prepared for deployment on a website or mobile
application, allowing users to interact with the system
effectively.

V. IMPLEMENTATION OF SOLUTION

In this section, we present a comprehensive overview of the
implementation of our Healthcare Al Chatbot system,
leverag-ing the cutting-edge Llama 2 LLM (Large Language
Model) technology. Our system is thoughtfully designed to
provide valuable assistance to healthcare professionals,
patients, and caregivers, aiming to deliver precise
information,  personalized  support, and efficient
communication within the healthcare domain.

THIS IS AN EXAMPLE

|
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Fig 2 Tokenization
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Data Collection and Preprocessing To facilitate the
training of the Llama 2 LLM model for healthcare-specific
interactions, we meticulously aggregated a diverse dataset
encompassing a wide spectrum of healthcare materials,
ranging from medical documents to patient-doctor dialogues
and various healthcare-related resources. This dataset was
intentionally comprehensive, including both structured data
such as medical records and diagnostic codes, and
unstructured text extracted from medical literature. We
further enriched the dataset by incorporating anonymized
patient data, which significantly enhanced the chatbot’s
capacity to comprehend specific patient scenarios. The
preprocessing of this data underwent rigorous cleaning,
anonymization, and tokenization processes to ensure its
compatibility with the model. Particular emphasis was
placed on the de-identification of patient data, a critical
measure taken to uphold patient privacy and adhere to the
stringent requirements stipulated by healthcare regulations,
including but not limited to the Health Insurance Portability
and Accountability Act (HIPAA) .

Model Training The pivotal phase of our
implementation involved the fine-tuning of the Llama 2
LLM architecture using the preprocessed healthcare dataset.
The fine-tuning process entailed metic-ulous adjustments to
the model’s parameters, tokenization methodology, and
overall architecture. These refinements were undertaken
with the express aim of enhancing the model’s proficiency
in handling medical conversations. It is noteworthy that this
training process demanded substantial computational
resources, specifically in the form of GPU capabilities. The
se-lection of the Llama 2 LLM technology was made
judiciously, considering its remarkable natural language
understanding capabilities and its proficiency in generating
responses that closely resemble human communication in
diverse contexts. This choice was rooted in the technology’s
suitability for addressing the intricate nuances and
intricacies of healthcare communication. In summary, this
section provides a detailed insight into the comprehensive
implementation of our Health-care Al Chatbot system,
underpinned by the powerful Llama 2 LLM technology. The
system has been meticulously designed to cater to the needs
of healthcare professionals, patients, and caregivers, with an
unwavering commitment to providing precise information,
personalized  support, and  efficient  health-care
communication. The collection and preprocessing of data,
alongside the intensive model training process, are essential
elements of our journey towards deploying a sophisticated
and highly effective healthcare chatbot.
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Fig 3 Flow of the Languages used

V. RESULT AND DISCUSSION

This is an advanced healthcare chatbot, which stands
as an innovative breakthrough that harnesses the combined
potential of Llama2, Faiss, and Hugging Face embeddings
to transform responses to complex medical queries. By
leveraging these cutting-edge technologies, the chatbot
ascends to new levels of capability in delivering insightful
and accurate medical guidance.

The core strength of this healthcare chatbot lies in its
utilization of Llama2, a robust language model that
amplifies its understanding of context. Llama2 equips the
chatbot with the capability to not only comprehend the
specific terms in a query but also the nuanced context in
which they are situated. This empowers the chatbot to
provide responses that are not only technically accurate but
also tailored to the individual circumstances of each inquiry.

To further bolster its knowledge repository, the chatbot
makes use of Faiss, a high-performance similarity search
library. This integration empowers the chatbot to rapidly
access information from an extensive collection of medical

texts, making it an indispensable resource for healthcare
professionals and patients in search of medically sound
answers. Faiss ensures that the chatbot's responses are
founded on the most current and evidence-based information
available in the medical domain.

Hugging Face embeddings play a pivotal role in
enabling the chatbot to generate contextually coherent
responses. By taking into account the conversational
context, these embeddings enable the chatbot to maintain a
logical and informative flow throughout the interaction,
ensuring that responses are not only informative but also
readily comprehensible.

The findings of this research unequivocally confirm
significant enhancements in the chatbot's effectiveness. It
excels in delivering technically sound and contextually
precise medical responses, providing a potent tool for
disseminating verified medical knowledge. This innovation
holds the potential to serve as an invaluable resource,
bridging the gap between healthcare professionals and
patients, and ultimately improving healthcare accessibility
and comprehension for all.
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Fig 5 Start of Chat
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Chatbot Hi, Welcome to Medical Bot. What is your query?

User hey....| have shooting pain in my knees whenever I try to run

Took 1s5tep v

Chazbot If you are experiencing shooting pain in your knees when running, it could be due to overuse or repetitive strain on
the joints. This is a common symptom of bursitis, which occurs when the fluid-filled sacs (bursae) that cushion the
joints become inflamed. To help alleviate the pain, you can try taking frequent breaks during your runs to rest and
stretch your knees, as well as incorporating exercises to strengthen the muscles around the joint. Additionally,
using cushioned chairs or foam kneeling pads when sitting or kneeling for long periods of time may help reduce
pressure on the joints. If the pain persists, it's important to consult with a healthcare professional for proper
diagnosis and treatment.

If you are experiencing shooting pain in your knees when running, it could be due to averuse or repetitive strain on

the joints. This is a common symptom of bursitis, which occurs when the fluid-filled sacs (bursae) that cushion the
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Fig 6 Response by ChatBot

VI. CASE STUDY » User:
How can | reach Dr. Reynolds? Can you provide her
» User: contact information?
Hi, I’ve been experiencing persistent joint pain, and
I’'m worried it might be arthritis. Should I see a doctor? » Chatbot:
Certainly. Dr. Sarah Reynolds practices at the
» Chatbot: ”Greenview Medical Center.” Here are her contact details:
I’'m here to help. I'm sorry to hear about your joint
pain. It’s essential to consult a specialist. I recommend you e Phone: (555) 987-6543
see Dr. Sarah Reynolds, a rheumatologist. e Address: 456 Oak Street
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» User:
Thank you for the information. Can you provide me
with some background on arthritis?

» Chatbot:

Absolutely. ”Harrison’s  Principles of Internal
Medicine - 20th Edition” explains that arthritis refers to the
inflammation of one or more joints, resulting in pain,
swelling, and reduced mobility. It’s a condition that can
impact people of all ages. Dr. Reynolds is an expert in
diagnosing and treating various types of arthritis.

This case study shows a healthcare chatbot that uses
Hug-ging Face embeddings and LLAMA, a big language
model, to give patients individualized medical advice,
suggest particular doctors, and provide reliable references
from an MBBS book. The chatbot can help patients make
informed healthcare decisions even though it cannot directly
schedule appointments. The chatbot helps patients by
proposing Dr. Sarah Reynolds as a specific doctor,
providing contact information for her, and providing a
reference from a well-known MBBS book to help the patient
better comprehend their issue. Although it cannot schedule
appointments directly, it is extremely important in assisting
people in making wise healthcare decisions.

» Medical Student:

Hello, I’'m studying a case on chronic obstructive
pulmonary disease (COPD) for my coursework. Can you
provide detailed information about COPD?

» Chatbot:

Of course, | can help with that. Chronic obstructive
pulmonary disease (COPD) is a chronic respiratory disorder.
Let me provide you with information from the ”Harrison’s
Principles of Internal Medicine - 20th Edition.”

COPD, also known as chronic obstructive lung disease
(COLD), is a group of progressive lung diseases that
includes chronic bronchitis and emphysema. It is
characterized by persistent airflow limitation and often
associated with an enhanced inflammatory response in the
airways to noxious particles or gases.

COPD primarily results from cigarette smoking, but it
can also be due to exposure to occupational dust, chemicals,
and air pollution. Symptoms include chronic cough,
increased sputum production, and dyspnea (shortness of
breath).

» Medical Student:
Thank you for the information. Can you also provide
information about the treatment and management of COPD?

» Chatbot:

Certainly. The treatment of COPD typically in-volves
medications to manage symptoms, improve lung func-tion,
and reduce exacerbations. These may include bron-
chodilators, inhaled corticosteroids, and oxygen therapy.
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This case study demonstrates the effective use of a
health-care chatbot created to aid medical students in
obtaining detailed information about specific diseases from
an MBBS textbook. Hugging Face embeddings and the big
language model LLAMA are used by the chatbot to deliver
comprehen-sive and reliable information about medical
issues, assisting medical students with their schoolwork.

VII. CONCLUSION

The revolutionary field of healthcare chatbots powered
by cutting-edge technologies like LLAMA, big language
models, and Hugging Face embeddings has been explored in
depth in this research study. These technological
advancements have the potential to revolutionize the
healthcare sector by im-proving patient care, streamlining
administrative procedures, and enabling unparalleled access
to medical data. We have investigated the use of these
technologies in creating health-care chatbots throughout this
work, showing their potential advantages and emphasizing
the significance of ethical and privacy considerations.

Hugging Face embeddings, big language models, and
LLAMA all play a part in how healthcare chatbots work.
The chatbot can converse in normal English thanks to the
con-versational Al architecture known as LLAMA. Hugging
Face embeddings and large language models like GPT-3
provide the chatbot access to a broad knowledge base and
the capacity to produce contextually appropriate responses.
Hugging Face embeddings assist in understanding the
context and sentiment of the user’s query when they interact
with the chatbot. The language model processes the input as
the user interacts with it. The chatbot then makes use of
LLAMA’s conversational skills to create in-depth and
individualized responses, ulti-mately giving users access to
medical knowledge, support, and assistance.By combining
these technologies, a dynamic and intelligent chatbot is
produced that can increase patient involvement and
accessibility to healthcare while upholding the greatest
standards of data security and privacy.

Hugging Face embeddings, big language models, and
LLAMA are all primed to have a significant positive impact
on hoth patients and healthcare practitioners in the rapidly
changing healthcare sector. To guarantee that new
technologies continue to be in line with the fundamental
objectives of enhancing healthcare delivery and
accessibility, it is essential to approach this shift with a
strong commitment to ethical con-siderations, patient
privacy, and ongoing research. Harnessing the full potential
of these cutting-edge technologies for the improvement of
healthcare services will require collaboration between Al
developers, healthcare experts, and ethicists.
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