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Purpose: ChatGPT-3.5 has the potential to assist ophthalmologists by generating a differential
diagnosis based on patient presentation.

Methods: One hundred ocular pathologies were tested. Each pathology had two signs and two
symptoms prompted into ChatGPT-3.5 through a clinical vignette template to generate a list of
four preferentially ordered differential diagnoses, denoted as Method A. Thirty of the original
100 pathologies were further subcategorized into three groups of 10: cornea, retina, and neuro-
ophthalmology. To assess whether additional clinical information affected the accuracy of results,
these subcategories were again prompted into ChatGPT-3.5 with the same previous two signs
and symptoms, along with additional risk factors of age, sex, and past medical history, denoted
as Method B. A one-tailed Wilcoxon signed-rank test was performed to compare the accuracy
between Methods A and B across each subcategory (significance indicated by P < 0.05).
Results: ChatGPT-3.5 correctly diagnosed 51 out of 100 cases (51.00%) as its first differential
diagnosis and 18 out of 100 cases (18.00%) as a differential other than its first diagnosis.
However, 31 out of 100 cases (31.00%) were not included in the differential diagnosis list. Only
the subcategory of neuro-ophthalmology showed a significant increase in accuracy (P = 0.01)
when prompted with the additional risk factors (Method B) compared to only two signs and two
symptoms (Method A).

Conclusion: These results demonstrate that ChatGPT-3.5 may help assist clinicians in suggesting
possible diagnoses based on varying complex clinical information. However, its accuracy is
limited, and it cannot be utilized as a replacement for clinical decision-making.
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ChatGPT-3.5 is an artificial intelligence (Al) program
designed to enact an instruction in a prompt and
generate a detailed response. Given its novelty
and adaptability to various contexts, including
medicine, the reliability of ChatGPT in healthcare
settings is largely unknown. A small but increasing
number of studies have assessed its accuracy
in clinical applications. Accordingly, ChatGPT may
have the potential to assist physicians in clinical
decision-making by analyzing large databases and,
thus, proposing a clinical diagnosis.

Previous studies have shown that ChatGPT
achieved an accuracy of 71.7% in diagnosing
common chief complaints using ophthalmological
and non-ophthalmological clinical vignettes from
the Merck Sharp & Dohme (MSD) Clinical Manual.
This finding reflects its acceptable accuracy (95%
Cl: 69.3-74.1%) when prompted with a vignette
of complex cases, including differential diagnoses,
diagnostic tests, final diagnoses, and management
strategies according to the patient’s age and sex,
and case sensitivity."

Current research advancements aim to assess
further ChatGPT’s ability to generate differential
diagnoses when prompted with clinical vignettes.
In this article, we evaluated ChatGPT’s accuracy
in generating a preferentially ordered list of
differential diagnoses when prompted with patient
signs and symptoms of ocular pathologies.
Additionally, to assess its accuracy with more
particular diagnoses, three categories within
ophthalmology were chosen: cornea, retina, and
neuro-ophthalmology. The main objective of this
study is to determine if ChatGPT-3.5 shows a
significant difference in accuracy when generating
a list of differential diagnoses in preferential order
for these distinct categories with additional risk
factors.

An analysis was conducted to assess the accuracy
of potential differential diagnoses generated
by ChatGPT-3.5 for a diverse range of ocular
pathologies. The study aimed to compare the
accuracy of diagnoses generated based solely
on signs and symptoms (Method A) with those
generated when prompted with additional risk
factors, such as age, sex, and past medical history,

in addition to the same signs and symptoms
(Method B).

A total of 100 ocular pathologies were carefully
reviewed and selected [Figure 1]. All signs and
symptoms associated with a given pathology
were carefully reviewed and extracted from
the corresponding EyeWiki article. The signs
and symptoms were transferred to an Excel
spreadsheet, and then two signs and two
symptoms were randomly selected for each
clinical scenario. The chosen signs and symptoms
were then used to prompt ChatGPT-3.5 to assess
whether it could correctly identify the diagnosis.

All sample information was retrieved from
the EyeWiki database. The EyeWiki database
was trusted as a reliable source, given that
any contribution by an ophthalmologist to
an EyeWiki article is overseen by an editorial
board, editor-in-chief, and deputy editor-in-chief!
ChatGPT-3.5 was tasked to output its top four
differential diagnoses in preferential order. The
full input template for each disease was as follows:
“Please list your top four differential diagnosis,
in preferential order, based on the following
clinical presentation: A patient presents with
signs and symptoms of [input two signs and two
symptoms].” For example, “A patient presents
with signs and symptoms of eyelid retraction, lid
lag of upper eye, eye itching, and eye watering.”
Using this prompt, ChatGPT-3.5 was able to list
thyroid eye disease, allergic conjunctivitis, dry
eye syndrome, and conjunctivochalasis. This was
denoted as Method A. The output of this process
was a list of four differential diagnoses, ranked
based on the model's generated probabilities
based on prompted input. The accuracy of output
was ranked on a scale of O to 4. A value of 4
indicated that ChatGPT-3.5 ranked the disease
correctly as its first differential, a value of 3 meant
it listed the diagnosis as its second highest
differential, a value of 2 and 1 suggested a third
and fourth differential, respectively, and a value
of O indicated that ChatGPT-3.5 did not rank the
ocular pathology in its list of differential diagnoses
at all. Method A was performed on all 100 ocular
diseases.

To further investigate the impact of incorporating
additional patient-specific information on
ChatGPT-3.5’s diagnosis accuracy, 30 of the 100
selected ocular pathologies were subcategorized
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Cornea
HSV Keratitis

Keratoconus
Fuchs Endothelial Dystrophy
Dry Eye Syndrome
Scleritis
Bacterial Conjunctivitis
Pseudophakic Bullous Keratopathy
Calcific Band Keratopathy
Pterygium
Corneal Edema

Retina
Age Related Macular Degeneration
Retinal Vein Occlusion
Diabetic Macular Edema
Vitreous Hemorrhage
Irvine-Gass
Posterior Vitreous Detachment
Retinal Artery Occlusion
Hypertensive Retinopathy
Retinal Detachment
Diabetic Retinopathy

Neuro-ophthalmology
Pseudotumor Cerebri

Oculomotor Nerve Palsy
Abducens Nerve Palsy
Horner’s Syndrome
Optic Neuritis
Superior Oblique Myokymia
Optic Nerve Glioma
Papilledema
Multiple Sclerosis
Giant Cell Arteritis

Myopia
Hyperopia
Retinoblastoma
Presbyopia
Vogt-Koyanagi-Haradi Disease
Endophthalmitis
Nystagmus
Amblyopia
Retinal tear
Bietti’s Crystalline Dystrophy
Behcet's Discase
Grave's Eye Discase
Retinitis Pigmentosa
Stargardt Disease
Bitemporal Hemianopsia
Marfan Syndrome
Retinitis (CMV in HIV)
Coats Disease
Ocular Toxoplasmosis
Entropion
Ectropion
Trachoma (Chlamydia trachomatis)
Xerophthalmia
Pinguecula

Cataract Other
Presumed Ocular Histoplasmosis Syndrome
Traumatic Iritis
Birdshot Chorioretinopathy
Gyrate Atrophy of the Choroid and Retina
Schnyder Corneal Dystrophy
Susac Syndrome
Retinoschisis
Ocular Albinism
Choroidal Osteoma
Terson Syndrome
Usher Syndrome
Glaucoma
Ocular Syphilis
Ocular Siderosis
Orbital Cellulitis
Optic Atrophy
Episcleritis
Panuveitis
Ocular Melanoma
Ocular Pemphigus
Photokeratitis
Acute Retinal Necrosis Syndrome
Ocular Ischemic Syndrome

Choroidal Hemangioma
Coats Plus Syndrome
Idiopathic Multifocal Choroiditis
Epiretinal Membrane
Hemianopsia
Pattern Dystrophy
Alport Syndrome (ocular
involvement)
Intraocular Lymphoma
Peters Anomaly
Mooren’s Ulcer
Hordeolum
Ocular Rosacea
Leber’s Hereditary Optic Neuropathy

Axenfeld-Rieger Syndrome
Anterior Segment Dysgenesis
Meibomian Gland Dysfunction
Ocular Graft-vs-Host Disease
Ocular Amyloidosis
Choroidal Rupture
Ocular Myasthenia Gravis
Chalazion
Sorsby’s Fundus Dystrophy

List of 100 ocular diseases inputted into ChatGPT3.5.

into three groups based on their primary
anatomical involvement: cornea, retina, and
neuro-ophthalmology [Figure 2]. The same

experiment (Method A) was performed for each
ocular pathology in the subcategory. For example,
in the cornea subcategory, two signs and two
symptoms were inputted into a template and
prompted to ChatGPT-3.5 to establish an accurate
diagnosis for each disease. The same principle
was applied to retina and neuro-ophthalmology
subcategories.

The second method (Method B) was performed
with additional risk factors in addition to the same
previous two signs and symptoms prompted in
Method A. Method B included the additional risk
factors of age, sex, and past medical history
extracted from the respective EyeWiki article. This
was done across all three subcategories. The
full input template for Method B was as follows:
“Please list your top four differential diagnoses,

in preferential order, based on the following
clinical presentation: A [Age,Sex:M/F] presents
with signs and symptoms of [textbftwo signs and
two symptoms]. (He/She) has a history of [textbfPast
Medical History]. For example, “A 55-year-old
male presents with signs and symptoms of vision
loss, eye swelling, a cherry red spot and retinal
whitening. The patient has a past medical history
of hyperlipidemia.” From this prompt, ChatGPT-
3.5 listed central retinal artery occlusion, retinal
vein occlusion, central serous chorioretinopathy,
and acute angle-closure glaucoma. The same two
signs and two symptoms used in Method A were
used for Method B. If an EyeWiki article did not
specify age as a risk factor, an age from O to 100
was selected using a random number generator
to avoid selection bias. Similarly, if a disease did
not explicitly specify a sex preference, a random
number generator was used to select either “male”
or “female” randomly. Table 1 demonstrates how
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Listed in differential Not listed in
differential but not as first differential

(51.0%) (18.0%) (31.0%)

f |

1st rank in

100 diagnoses from
EyeWiki database

l

Sub-categories of 30

Retina

Cornea

Additional risk
factors
Avg. rank: 2.9

Signs/Symptoms
Avg. rank: 2.4

Signs/Symptoms
Avg. rank: 2.9

p=0.16
95% Cl=2.91.19

p = 0.09
95% Cl=3.2£0.9418

Additional risk
factors
Avg. rank: 3.2

Additional risk
factors
Avg. rank: 3.8

Signs/Symptoms
Avg. rank: 2.7

95% Cl1=3.8 £0.3016

Flowchart of methods.

Horner
syndrome

Head trauma, carotid
dissection, neuroblastoma,
thoracic malignancy

ocular pathologies in Method B were prompted into
ChatGPT-3.5.

To assess the accuracy of Methods A and B
diagnoses in each subcategory, each dataset
was run through a Shapiro-Wilk test to determine
whether the data had a normal distribution.
The results showed that the data were not
normally distributed for each subcategory. As
such, a non-parametric one-tailed Wilcoxon
signed-rank test was performed to determine
the statistical significance between the two
groups. The collected data were analyzed using
appropriate statistical methods to determine
any significant differences in accuracy between
Methods A and B. The significance level for all
statistical tests was set at P < 0.05.

Ptosis, ocular redness,
nasal stuffiness,
headache

A 15-year-old male
presents with signs and
symptoms of ptosis, ocular
redness, nasal stuffiness,
and headache. He has a
history of head trauma.

Horner syndrome,
carotid artery
dissection, orbital
floor fracture,
ocular ischemic
syndrome

The data used were obtained from publicly
available sources and did not include real patient
information. This study was reviewed and approved
by the Institutional Review Board (IRB) affiliated
with the University of Texas Medical Branch at
Galveston Research Regulations and Compliance
Office, Galveston, TX, United States. As the study
included no actual patient data, the IRB claimed this
study as exempt from IRB review and oversight.

The study aimed to assess the accuracy of
ChatGPT-3.5 in generating differential diagnoses
for a range of ocular pathologies selected from
the EyeWiki database. The model’s performance
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was evaluated based on its ability to identify the
correct ocular pathology among its suggested list
of differential diagnoses. Using Method A for all
100 diseases, ChatGPT-3.5 correctly identified the
true diagnosis as its initial differential in 51 cases,
resulting in an accuracy rate of 51%. Furthermore, in
18 cases (18%), the model correctly pinpointed the
true diagnosis in the differential diagnosis, but not
as its initial suggestion; instead, it was ranked as
its second, third, or fourth choice. In 31 cases (31%),
the model failed to include the true diagnosis within
its generated list of potential differentials [Figure 3].
Further analysis of the distribution of rank scores
revealed that 2 diseases ranked second, 10 ranked
third, and 6 ranked fourth [Figure 4].

To determine the impact of incorporating additional
risk factors (Method B), each subcategory was
compared using Methods A and B. Intriguingly,
within the neuro-ophthalmology category, the
model exhibited a significantly higher rank value (P
= 0.01) when prompted with additional rank factors
of age, sex, and past medical history (average rank
= 3.8) versus when just prompted with two signs
and two symptoms (average rank = 2.7) [Figure 5].
In contrast, the cornea (P = 0.16) and retina (P
= 0.09) subcategories did not display statistically
significant increases in accuracy when considering
additional risk factors compared to diagnoses
based solely on two signs and two symptoms.

ChatGPT-3.5 correctly identified a targeted ocular
pathology in its list of differential diagnoses
in 69% of cases. Furthermore, our results
show that ChatGPT-3.5 displayed variations in
competency when additional risk factors were
incorporated into the clinical vignettes related
to the ocular pathologies. Specifically, within
the neuro-ophthalmology subcategory, the Al
model exhibited a significantly higher rank value
(P = 0.01) when additional risk factors extracted
from the corresponding EyeWiki articles were
included in the prompts (average rank = 3.8). This
improvement suggests that adding risk factors
for ocular pathologies significantly enhanced the
ability to generate accurate differential diagnoses.
In contrast, the cornea (P = 0.16) and retina (P

= 0.09) subcategories did not show statistically
significant increases in accuracy when additional
risk factors were included in the clinical vignettes.
To the best of our knowledge, this is the first
study to evaluate the statistical difference between
ChatGPT-3.5's capability to analyze complex
versus simple clinical vignettes obtained from an
ophthalmology-specific database, EyeWiki.

The findings of this study highlight the potential
utility of integrating patient-specific risk factors
into ChatGPT-3.5’s input to refine the accuracy
of Al-assisted diagnostics for ocular diseases. A
previous study assessing ChatGPT’s utility within
clinical workflow showed that ChatGPT achieved
60.3% accuracy in determining differential
diagnoses based on three parameters: history
of present illness, results of physical examination,
and review of systems. With additional information,
such as the results of relevant diagnostic testing,
ChatGPT achieved 76.9% accuracy in narrowing
a final diagnosis.! As previously mentioned, the
present study found a significant difference in
ChatGPT’s diagnostic accuracy using Method B
(when prompted with additional risk factors) within
the neuro-ophthalmology subcategory, compared
to Method A (i.e., inputting only two signs and
two symptoms). However, it is important to
interpret these results within the limitations of the
model’s training data and the scope of this study.
The traditional clinical decision-making process
extends beyond isolated signs, symptoms, and
risk factors selected from the EyeWiki database to
encompass a holistic understanding of the patient’s
medical history and context. Nevertheless, this
study suggests that Al, specifically ChatGPT-
3.5, can be harnessed as a helpful assistant in
straightforward medical cases focusing on a single
pathology.

Al intends to replicate human thought processes
and execution. Similar to a traditional clinical
setting where providing more information such as a
review of systems, social history, family history, and
medical history to a physician will generally allow a
more accurate/specific diagnosis, complementary
information increases the diagnostic accuracy of
ChatGPT. Furthermore, parameters of Al accuracy
should assess the substance of the provided
information in finalizing a diagnosis. For example,
one condition, such as age-related macular
degeneration (given that it disproportionately
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N=100

Mm51.00% Ranked as 1st Diagnosis
018% Ranked other than 1st

Diagnosis

W31% Not Ranked in Differential
List

Distribution of ChatGPT’s accuracy in diagnosing 100 ocular diseases.

Score Distribution

0 (Not Ranked) 1 (Ranked 2nd) 2 (Ranked 3rd) 3 (Ranked 4th) 4 (Rarked 1st)
n=31 n=2 n=10 n=6 n=51

Rank Score (N=100)

Stratified distribution of rank score across 100 ocular diseases.

Subcategory Analysis
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Cornea Retina Neuro-ophthalmology

Subcategory

W Signs and Symptoms Only (Method A) D Additional Risk Factors (Method B)

Ocular disease subcategory analysis with and without additional risk factors (Method A vs B).
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affects a specific age group), may rely more heavily
on age rather than sex. Future studies on Al-
generated differential diagnoses should consider
such factors and could potentially replicate the
results, thus assessing Al’'s ability to differentiate
diseases for clinicians.

Several limitations of this study should be
acknowledged, including the potential impact of
the quality and completeness of randomly selected
information from the EyeWiki database on the
accuracy of the generated differential diagnoses.
Furthermore, the results are based on a single
database, which may limit the range of associated
risk factors considered for each ocular pathology.

In a recent study, researchers created clinical
vignettes for common chief complaints to
compare the accuracy of differential diagnosis
lists generated by ChatGPT-3 with those provided
by physicians. The study showed that ChatGPT-3
achieved a high rate of correct diagnosis (25 out
of 30 [83.3%]) of the chief complaint within the
five differential-diagnosis lists when prompted
by these clinical vignettes. However, the rate of
correct diagnosis by physicians remained superior
to that of ChatGPT-3 (98.3 vs 83.3%, P = 0.03).4
This observation highlights that Al models like
ChatGPT are not yet ready to replace physicians
in clinical diagnoses. Instead, they may be utilized
more effectively to assist medical providers when
interpreting patient data alongside exercising their
expertise to reach accurate diagnoses. ChatGPT-
3.5 offers valuable insights, even though its
design limits extrapolation to complex, real-world
clinical scenarios. Additionally, when prompted
to evaluate five ophthalmic diseases across
eight subspecialties, graded against American
Academy of Ophthalmology (AAO) guidelines,
ChatGPT assists in patient education but may give
incomplete or incorrect information.”) However,
ChatGPT’s diagnostic accuracy for glaucoma,
when prompted with publicly accessible case
studies, matches or surpasses that of senior
ophthalmology residents, supporting its potential
integration into clinical settings.®!

The accuracy of differential diagnoses
generated by ChatGPT relies on the model’s
training data and may be influenced by its
knowledge cutoff date. As for ChatGPT-3.5,
its latest knowledge cutoff date is September
20211 This limits the availability of the most
recent and accurate information that can influence
the knowledge output, discouraging physicians
from using ChatGPT as a reliable source to access
the most up-to-date information when the Al

model generates a differential diagnosis based
on the literature. Meanwhile, one recent study
found that ChatGPT-4 significantly outperformed
ChatGPT-3.5 on 180 Ophthalmic Knowledge
Assessment Program (OKAP) practice questions,
indicating Al models’ rapid development and
advancement. This reflects the growing necessity
for research into the clinical applications of new
Al models.®l Additionally, the current ChatGPT-3.5
model lacks transparency because a significant
portion of its knowledge may be unsupported
by evidence-based articles. Studies have shown
that ChatGPT model responses lack references,
limiting the ability to fact-check the model’s
outputs and practice evidence-based medicine.’!
One study compared the accuracy of ChatGPT-
3.5, ChatGPT4, and ChatGPT4 integration with
Microsoft Copilot integration on a multiple-choice
ophthalmology exam. In this study, ChatGPT-3.5
achieved an accuracy of 59.69%, while Microsoft
Copilot achieved a score of 73.60% (P < 0.0001).
The researchers attributed Copilot’s significantly
higher correct response rate to its ability to cite
reliable sources.'” Overall, ophthalmologists may
not be able to rely entirely on the list of differential
diagnoses generated by ChatGPT-3.5 yet. This
is due to its unreliability in citing sources, which
raises questions about the accuracy of information
generated by this Al model.

Future studies that evaluate the role of
ChatGPT-3.5 in generating accurate differential
diagnoses are recommended to incorporate
a larger dataset of ophthalmological diseases
and pathologies. This study only assessed 100
ocular pathologies classified into cornea, retina,
and neuro-ophthalmology subcategories. An
additional research direction could include other
subcategories within ophthalmology, such as
oculoplastics/orbit and cataract/anterior segment.
Doing so would expand the dataset and provide a
more comprehensive assessment of ChatGPT-3.5’s
ability to identify eye diseases correctly.

In summary, given that ChatGPT-3.5 could
correctly diagnose ocular diseases based
on limited information, this study supports its
assistive role as a tool for clinicians in establishing
differential diagnoses in ophthalmology. The
accuracy of ChatGPT-3.5 in creating a list of
differential diagnoses significantly improved by
adding risk factors to the clinical vignettes. This
was reflected by the results obtained within the
neuro-ophthalmology subcategory (P = 0.01).
However, there was no significant improvement for
the two other subcategories (cornea and retina).

JOURNAL OF OPHTHALMIC AND VISION RESEARCH VOLUME 20, 2025 7



Al in Ophthalmic Clinical Decision-making; Cayenne et al

Future studies may test additional subcategories
with varying amounts of clinical information to
assess the diagnostic accuracy of this Al model.
Further trials should assess the reproducibility and
accuracy of Al-generated outputs in more complex
cases, such as when prompted with real patient
information or when incorporating data from
multiple medical databases to consider associated
risk factors for medical pathologies. Furthermore,
studies comparing diagnoses given by ChatGPT
versus physicians are warranted to measure the
utility and efficacy of this Al model.

The University of Texas Medical Branch
Galveston’s Department of Ophthalmology &
Visual Sciences financially supported this study.

None.
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