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INTRODUCTION

Llama 2, a product of Meta, represents the latest advancement in
open-source large language models (LLMs). It has been trained on
a massive dataset of 2 trillion tokens, which is a significant
increase compared to its predecessor, Llama 1 [1]. Its ability to

£ settings

A Chat with Llama 2 70B <[> Clone on GitHub

LE)

I have a family history of age-related macular degeneration; do | need to see
an eye doctor?

Yes, it's important to see an eye doctor if you have a family history of age-
related macular degeneration (AMD). AMD is a leading cause of vision loss in
older adults, and early detection and treatment can help prevent or slow

down vision loss.

If you have a family history of AMD, you are at higher risk of developing the
condition yourself. An eye doctor can perform a comprehensive eye exam to
look for signs of AMD and assess your risk level. They may perform tests such
as a visual acuity test, dilated eye exam, and imaging tests like optical
coherence tomography (OCT) to check for signs of AMD.

If you are diagnosed with AMD, your eye doctor may recommend various
treatments, such as vitamin supplements, anti-vascular endothelial growth
factor (VEGF) injections, or photodynamic therapy. They may also recommend
lifestyle changes, such as a healthy diet. regular exercise, and smoking
cessation, to reduce your risk of vision loss.

Regular eye exams are important to monitor your vision health and detect any
changes in your retina, including the development of AMD. It's recommended
to see an eye doctor at least once a year if you have a family history of AMD,
especially if you are over the age of 50.

Remember, early detection and treatment of AMD can help preserve your
vision and improve your quality of life.

understand and generate language, combined with its optimized
transformer architecture and fine-tuning methods, make it a
potentially valuable resource in various fields.

Llama 2 is available in a variety of sizes, with parameters ranging
from 7 billion to 70 billion, and includes both pretrained and fine-
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Yes, it's advisable to see an eye doctor if you have a family history of age-
related macular degeneration (AMD). AMD is a common eye condition
that can lead to vision loss in older adults. While having a family history of
AMD doesn't guarantee that you will develop the condition, it does

increase your risk.

Seeing an eye doctor regularly, especially if you're at higher risk due to
family history, can help monitor your eye health and catch any signs of
AMD early. Early detection and intervention can often help slow the

progression of the disease and preserve vision for as long as possible.

During your eye exam, your eye doctor can assess your risk factors,
perform tests to check for signs of AMD, and provide recommendations
for lifestyle changes or treatments that may help reduce your risk or

manage the condition if it develops.

If you haven't already, schedule an appointment with an eye doctor for a
comprehensive eye exam, and be sure to inform them about your family
history of AMD.

Fig. 1 A Side-by-Side Evaluation of Llama 2 by Meta with ChatGPT and Its Application in Ophthalmology. Last revision on November

21, 2023. A Output generated by Llama 2 from the prompt “I have a family history of age-related macular degeneration; do | need to see an eye
doctor?” B Output generated by ChatGPT. The responses generated by both Llama 2 and ChatGPT mentioned the importance of visiting an eye
specialist. Furthermore, both models suggested appropriate advice and protective steps that can be taken lower the chances of AMD
progression.
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8 el like my eyes are sensitive to light, should | go to the emergency
department?

Sorry to hear that you're experiencing sensitive eyes. While it's always better
to err on the side of caution when it comes to your health, in this case, it's
unlikely that your sensitivity to light requires an emergency department visit.

However, if you're experiencing other symptoms such as severe pain, blurred
vision, or difficulty seeing, it's best to consult with an eye doctor or a medical

for proper and
symptoms and provide appropriate guidance or treatment.

. They can assess your

In the meantime, there are a few things you can do to help alleviate your
sensitivity to light:

1. Wear sunglasses or a hat with a brim to reduce the amount of light that
enters your eyes.

2. Use artificial tears to help lubricate and soothe your eyes.

3. Avoid bright lights or dim environments that may exacerbate your
sensitivity.

4. Consider wearing a light-filtering mask or goggles when you're outside or
in bright environments.

5. Try to reduce screen time, especially in bright environments, as this can
make your eyes work harder and increase your sensitivity.

, if your worsen or you eye pain, blurred

vision, or difficulty seeing, seek medical attention immediately.
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ChatGPT
If you're experiencing sensitivity to light, it's important to consider the severity of your

symptoms and whether they are accompanied by other concerning issues. Sensitivity
to light can be caused by various factors, including eye strain, migraines, corneal

abrasions, or even more serious conditions like uveitis or glaucoma.

Here are some factors to consider.

1. Severity: If the sensitivity to light is severe and sudden, especiall if it's accompanied
by severe eye pain, vision changes, or other concerning symptoms, it might be
prudent to seek immediate medical attention.

Duration: If the sensitivity to light persists for an extended period, despite attempts to
alleviate it (such as resting your eyes in a dark room), it's advisable to consult with an
eye care professional or visit an urgent care center.

Other Symptoms: Take note if you're experiencing other symptoms such as blurred
vision, headache, nausea, or eye redness. These could indicate underlying issues that
require medical attention.

4. Underlying Conditions: If you have pre-existing eye conditions or a history of eye
problems, it may be wise to seek evaluation sooner rather than later
Injury or Trauma: If your sensitivity to light is the result of an injury to the eye, it's
crucial to seek medical attention promptly, especially f there's any suspicion of
damage to the eye itself.

In many cases, sensitivity to light might not require an emergency department visit,
especially if it's mild and there are no other concerning symptoms. However, if you're
unsure or if your symptoms are severe or worsening, it's always better to err on the side
of caution and seek medical advice. You can start by contacting an eye care
professional or an urgent care facility for guidance on whether you need to visit the
emergency department or schedule an appointment for evaluation.

Fig. 2 A Side-by-Side Evaluation of Llama 2 by Meta with ChatGPT and Its Application in Ophthalmology. Last revision on November
21, 2023. A Output generated by Llama 2 from the prompt “I feel like my eyes are sensitive to light, should | go to the emergency department?”.

B Output generated by ChatGPT.
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&8 Lines are wavy in one eye, What should | do?

If you're experiencing wavy lines in one eye, it could be a sign of a variety of
issues, including astigmatism, presbyopia, or a visual processing disorder. It's
important to schedule an appointment with an eye doctor or a medical
professional to determine the cause and appropriate treatment. In the
meantime, here are some things you can try:

1. Rest your eyes: Take regular breaks to rest your eyes, especially if you spend
a lot of time looking at screens or reading. Close your eyes or look away from
the screen every 20-30 minutes to give your eyes a chance to refax.

2. Use artificial tears: Dry eyes can exacerbate vision problems. Use over-the-
counter artificial tears to help keep your eyes moist.

3. Avoid rubbing your eyes: Rubbing your eyes can irritate them further and
make vision problems worse. Try to avoid rubbing your eyes and instead,
gently massage the area around your eyes.

4. Adjust your lighting: Improper lighting can make vision problems worse.
Make sure the room is well-lit and the light source is not directly behind you.
Avoid using too much overhead lighting, as this can create harsh shadows.

5. Consider biue light filtering glasses: Blue light from digital devices can
contribute to eye strain. Consider wearing blue light filtering glasses when
working on a computer or looking at screens for extended periods.

6. Practice good posture: Good posture can help reduce eye strain. Make sure
you're sitting up straight and not leaning forward or craning your neck to see
objects.

7. Get enough sleep: Fatigue can affect your vision, so make sure you're
getting enough sleep each night. Aim for 7-9 hours of sleep per night and try
to establish a consistent sleep schedule.

8. Avoid smoking and secondhand smoke: Smoking and secondhand smoke
can negatively impact your vision. If you smoke, consider quitting.

9. Stay hydrated: Drink plenty of water throughout the day to keep your eyes
moist and healthy. Aim for at least eight cups (64 ounces) of water per day.

10. Consider eye exercises: Some eye care professionals recommend eye
exercises to improve vision, Try rotating your eyes in a circle, focusing on 3
point and then shifting your gaze to another point, or massaging your eyes
gently with your fingertips.

that these are only temporary solutions to help
manage wavy lines in one eye. It's essential to consult an eye doctor or
medical professional to determine the underlying cause and receive proper
treatment.

Lines are wavy in one eye, What should | do?

I'm not a doctor, but | can offer some general information that may be helpful. If you're experiencing
wavy lines in one eye, it could be a sign of various eye-related issues, and it's essential to seek
professional medical advice from an eye specialist or optometrist. Here are some potential causes

for wavy lines in one eye:

Migraine Aura: Some people experience visual disturbances, including wavy lines or zigzag
patterns, as part of a migraine aura. These symptoms are usually temporary and may be followed
by a headache.

Retinal Issues: Conditions affecting the retina, such as macular degeneration or retinal
detachment, can cause distorted or wavy vision. These conditions are serious and require prompt
medical attention.

Optic Nerve Issues: Problems with the optic nerve, such as optic neuritis or optic nerve edema, can
lead to visual disturbances.

Eye Conditions: Certain eye conditions, like macular pucker or macular hole, can cause distorted
vision, including wavy lines.

Medication Side Effects: Some medications may cause visual disturbances as a side effect. If
you've recently started a new medication, consult your healthcare provider.

Eye Strain: Prolonged periods of intense focusing or digital device use can cause temporary visual
disturbances, but these typically resolve with rest.
Other Medical C Conditions like

in the eye and lead to visual problems.

or high blood pressure can affect blood vessels

It's crucial to schedule an appointment with an eye specialist or an ophthalmologist as soon as
possible. They can perform a thorough eye examination, diagnose the underlying cause of your
symptoms, and recommend appropriate treatment or further testing if necessary. If you experience
sudden or severe changes in your vision, seek immediate medical attention, as this could indicate a
more urgent issue. Please do not delay in seeking professional medical advice for your specific
situation.

S Regenerate

Fig. 3 A Side-by-Side evaluation of Llama 2 by Meta with ChatGPT and its application in ophthalmology. Last revision on November
21, 2023. A Output generated by Llama 2 from the prompt “Lines are wavy in one eye, What should | do?”. B Generated by ChatGPT.

tuned versions [1]. The fine-tuned models, known as Llama 2-Chat,
have been optimized for dialogue applications [1]. The Llama 2
model uses an optimized transformer architecture, which is a
network architecture based solely on attention mechanisms [1].
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The architecture of Llama 2 is based on an optimized
transformer model, a network architecture that relies solely on
attention mechanisms [1]. This allows the model to focus on
different parts of the input sequence when generating an output,
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@ Describe this

The image showcases a close-up view of a human eye, focusing on the blood
vessels and the retina. The retina is filled with numerous blood vessels, which
can be seen as a complex network of veins and arteries. These blood vessels
are responsible for providing oxygen and nutrients to the eye's
photoreceptors, ensuring optimal vision. The image highlights the importance
of the eye's vascular system and the role it plays in maintaining proper eye
function and overall vision.

M. Masalkhi et al.

Describe this

The image appears to be a photograph of a fundoscopic examination, which is a method

used by hea

als 0 100k Inside the eye. It shows the retina, the optic disc

andthe

Wi as the optic

yeball, and it's

Fig. 4 A Side-by-Side evaluation of Llama 2 by Meta with ChatGPT and its application in ophthalmology. Last revision on November
21, 2023. Reprinted without changes from Waisberg E, Georgiou M. Unilateral congenital non-syndromic retinal vessel dilation and tortuosity.
Am J Ophthalmol Case Rep. 2021 Sep;23:101160. https://doi.org/10.1016/j.2joc.2021.101160 under Creative Commons Attribution - Non

Commercial (unported, v3.0) License.

thereby enhancing its language understanding and generation
capabilities [1].

In the field of ophthalmology, LLMs are approaching expert-
level knowledge and reasoning skills and have the potential to
provide valuable medical advice and assistance in areas where
access to expert ophthalmologists is limited [1]. Another notable
application of Llama 2 is Code Llama, a code generation model
built on Llama 2, which has been trained on 500 billion tokens of
code [1].

We prompted both the Al chatbots that a patient was reporting
a sensitivity to light in both eyes, and if they should attend the
emergency department (Fig. 1). Both Llama 2 and ChatGPT
correctly recommended to attend the emergency department
and the importance of seeking urgent medical care. We found
that the response generated by Llama 2 focused more on ways of
alleviating the pain, which ChatGPT focused more on the different
causes of photophobia. These Al-generated outputs were both
specific, and appropriate (Fig. 2).

In addition, we prompted both Al chatbots what to do if a
patient is seeing that lines appear wavy in one eye (Fig. 3).

Eye

Generating a suitable suggestion from this input is challenging as
the reason for this blurry vision can be a result from refractive
errors, age-related conditions, eye injuries, eye infections, or more
serious conditions.

Llama 2 provided a comprehensive list of steps and actions to
performs to address the possible reason for seeing blurry lines.
ChatGPT mentioned the importance of seeking professional
medical help as soon as possible, especially if sudden or severe
vision changes are experienced. ChatGPT's response focused
more on the different causes for those symptoms such as issues in
the retina, optic nerve, a migraine aura, among others,

Finally, we examined Llama 2's image analysis capabilities by
providing a fundus image of glaucomatous cupping in the right
optic nerve (Figure 5). [2]. Llama 2 stated that it is not a medical
expert prior to providing any information. Llama 2 correctly
identified the retina and blood vessels, however, did not specify
the optic disc or make any remark on the optic disc cupping. GPT-
4 on the other hand correctly identified the optic disc, retina, and
the blood vessels. However, GPT-4 incorrectly mentioned that this
image appears to be normal (Fig. 4).

SPRINGER NATURE
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Limitations

The Llama 2 model, a powerful LLM renowned for its natural
language processing prowess, has been applied in various fields,
including medicine and ophthalmology. However, like any other
Al model, it has its limitations, which can impact its effectiveness
and applicability in these fields.

One of the significant limitations of the Llama 2 model is its
immense computational requirements. The model’s massive
neural network architectures, with billions of parameters, demand
state-of-the-art hardware and extensive resources for training and
fine-tuning. This makes it inaccessible to many individuals and
smaller organizations with limited computing power.

CONCLUSION

While the Llama 2 model has shown promise in various
applications, including medicine and ophthalmology, it is
essential to consider its limitations. These include its high
computational requirements, lengthy training time, potential for
bias, limitations in handling non-English languages, inferior
coding abilities, and unclear training dataset. Further research
and development are required to address these limitations and
enhance the model’s effectiveness and applicability in medicine
and ophthalmology.
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