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ABSTRACT	� Background: The rapid evolution of large language models 
warrants updated benchmarking in ophthalmology to de-
termine whether newer versions offer clinically meaningful 
improvements over earlier models and human comparators.

	� Objectives: To evaluate the diagnostic accuracy of ChatGPT-
4o and ChatGPT-5 in ophthalmic cases and to compare it 
with previously reported results of ChatGPT-3.5, residents, 
and specialists.

	� Methods: This retrospective cohort study was conducted in 
one academic tertiary medical center. We reviewed data of 
patients admitted to the ophthalmology department from 
June 2022 to January 2023. We then created two clinical 
cases for each patient. The first was according to medical 
history alone (Hx). The second added the clinical examina-
tion (Hx and Ex). For each case, we asked for the three most 
likely diagnoses from ChatGPT-4o and ChatGPT-5. We then 
compared the accuracy rates (at least one correct diagno-
sis) with previous results of ChatGPT-3.5, residents, and 
specialists.

	� Results: A total of 63 cases were analyzed, first using history 
alone and then with examination findings. Based on history 
alone, GPT-5 and GPT-4o correctly identified 73% and 70% of 
cases, respectively, outperforming GPT-3.5 (54%, P < 0.05) 
and approaching the accuracy of residents (75%) and attend-
ing physicians (71%, P < 0.05). When physical examination 
was included, diagnostic accuracy rose to 94% for GPT-5 
and 89% for GPT-4o, surpassing GPT-3.5 (68%, P < 0.05) and 
closely matching or exceeding human performance (resi-
dents 94%, attendings 87%). 

	� Conclusions: ChatGPT-4o and ChatGPT-5 significantly outper-
formed GPT-3.5 and achieved diagnostic accuracy similar or 
even higher to clinicians in diagnosing ophthalmology cases.
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The use of artificial intelligence (AI) is advancing 
quickly, and large language models (LLMs) such as 

Generative Pre-trained Transformer (ChatGPT) are be-

coming increasingly relevant. In a previous study [1], we 
evaluated the diagnostic performance of ChatGPT-3.5 in 
ophthalmology and compared it to the results from res-
idents and attending physicians, which showed overall 
inferiority to both, especially in more complex patient 
scenarios [1].

ChatGPT is trained to provide human-like answers to 
questions or tasks given by the user. Since the release of 
ChatGPT-4 in March 2023, various studies have shown 
improved reasoning and accuracy [2]. The relatively 
short time between the release of GPT-3.5 and GPT-4o, 
and recently GPT-5, highlights the pace at which this 
technology is evolving.

Several studies have raised concerns regarding the us-
age in ChatGPT and its integration into clinical practice, 
noting ethical, data security and hallucinations risk [3,4]. 
The current trend suggests that ChatGPT can be used as 
a support tool for education, research, and clinical assis-
tance, but not as a replacement for physicians due to the 
risk of dehumanization in care [5].

On 7 August 2025, OpenAI released ChatGPT-5. This 
model was reported to have stronger performance and 
fewer hallucinations [6]. To the best of our knowledge, 
there are no published articles that discuss the diagnostic 
capabilities of ChatGPT-5 in medicine, and specifically 
in the field of ophthalmology. 

PATIENTS AND METHODS

STUDY DESIGN AND DATA SOURCE 

A retrospective cohort study included all adult patients 
(age > 18 years) admitted to the ophthalmology depart-
ment from June 2022 to January 2023. Only admissions 
of ≥ 3 days were included.

CLINICAL SCENARIOS

Each case was divided into a historic component (age, 
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Table 1. Diagnosis accuracy rates: ChatGPT-5, ChatGPT-4o, ChatGPT-3.5, residents, and attendings

ChatGPT-3.5 ChatGPT-4o ChatGPT-5 Residents Attendings

Patient history alone 34 (54%) 44 (70%) 46 (73%) 47 (75%) 45 (71%)

Patient history and clinical examination 43 (68%) 56 (89%) 59 (94%) 59 (94%) 55 (87%)

co-morbidities, medications, chief complaint) and an ex-
amination component (full ophthalmic examination find-
ings). Both sections were created according to the medi-
cal records. Patient information was presented in bulk for 
the history part and clinical examination findings were 
presented after. The dataset was identical to our prior re-
search assessing ChatGPT-3.5 diagnostic capabilities [1].

CASE PRESENTATION AND PROMPTING 

Each case was introduced to GPT-4o and GPT-5 in two 
stages. In the first stage, only the patient’s history (Hx) 
was provided and the model was asked to give the three 
most likely diagnoses. In the second stage, the same case 
was re-entered with the addition of the full ophthalmic 
examination (Hx + Ex), and the model was asked again 
to provide the three most likely diagnoses. The same two-
step process was applied for GPT-4o and 5.

OUTCOME MEASURES 

The primary outcome was the accuracy of diagnosis, 
defined as the inclusion of a correct diagnosis (as deter-
mined by discharge summary) among the three diagnoses 
listed by ChatGPT (GPT-4o and GPT-5). These results 
were then compared to ChatGPT-3.5, the residents' diag-
noses, and the attendings’ diagnoses. 

Secondary outcomes included comparing the primary 
diagnosis (the first diagnosis that ChatGPT provided) and 
further analyses of each subspecialty and rare cases.

STATISTICAL ANALYSIS

Categorical variables (correct vs. incorrect responses) 
were summarized as frequencies and percentages, and 
95% confidence intervals (95%CI) were calculated. 
Overall differences in accuracy rates among the five 
groups were assessed using the chi-square test of inde-
pendence. Pairwise comparisons between groups were 
performed using chi-square tests for 2 × 2 contingency 
tables. All tests were two-tailed, and a P-value of < 0.05 
was considered statistically significant. Statistical anal-
yses were performed using IBM Statistical Package for 
the Social Sciences statistics software, version 23 (SPSS, 
IBM Corp, Armonk, NY, USA).

ETHICS APPROVAL
This study was approved by the institutional research 
committee and was performed in accordance with the 
ethical standards of the 1964 Helsinki declaration and its 
later amendments.

RESULTS

A total of 63 cases were included in the final analysis. 
The patient population had a mean age of 51.2 ± 17.7 
years, with a slight male predominance (54%). Diagnoses 
represented the full spectrum of ophthalmology, with ret-
inal (33.3%), corneal (25%), and neuro-ophthalmologic 
(16%) conditions being most common.

When presented with prompts based on patient his-
tory alone, GPT-5 correctly identified 73% of the cases 
(46 of 63) and GPT-4o correctly identified 70% (44 of 
63), outperforming GPT-3.5 (54%, 34 cases; P < 0.05) 
and approaching the accuracy of residents (75%) and at-
tending physicians (71%, P > 0.05) [Table 1, Figure 1]. 
From the correctly diagnosed cases, the primary sugges-
tion was the correct one (the first of three suggestions) 
in 74% (34 of 46 cases) for GPT-5 and 75% (33 of 44 
cases) for GPT-4o, compared with 50% in GPT-3.5 (17 of 
34 cases). Overall, GPT-5’s primary diagnosis suggestion 
was correct in 54% of cases, almost like GPT-4o (52%, 
33 of 63 cases), and a marked improvement over GPT-
3.5 (27%; P < 0.05), closely approaching the attending 
physicians' performance (55%) and exceeding that of the 
residents (42%) [Figure 2]. 

With the addition of physical examination findings, 
GPT-5’s diagnostic accuracy rose to 94% (59 of 63) and 
GPT-4o approached 89% (56 of 63), surpassing GPT-
3.5 (68%, 43 of 63 cases) and reaching similar results 
of the residents and attending physicians (94% and 
87%, respectively; P < 0.05) [Table 1, Figure 1]. Among 
correctly diagnosed cases, GPT-5's primary suggestion 
aligned with the correct diagnosis in 90% of cases (53 
of 59), while GPT-4o succeeded in its primary sugges-
tion in 98% of correctly diagnosed cases (55 of 56). In 
comparison, GPT-3.5's correct diagnosis was the primary 
suggestion in only 53%. Overall, the primary sugges-
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Figure 1. Diagnostic accuracy rates: ChatGPT-5, ChatGPT-4o, 
ChatGPT-3.5, residents, and attending physicians

Patient history alone Patient history and 
clinical examination

 ChatGPT-3.5	  ChatGPT-4o	  ChatGPT-5	  Residents	  Attending

Diagnostic accuracy rates

Figure 2. Primary diagnosis accuracy based on history alone and based 
on history and physical examination

Primary diagnosis

Patient history alone Patient history and 
clinical examination

 ChatGPT-3.5	  ChatGPT-4o	  ChatGPT-5	  Residents	  Attending

Figure 3. Diagnostic accuracy rates stratified by subspecialty based on history alone and based on both history and physical examination: 
ChatGPT-5, ChatGPT-4o, ChatGPT-3.5, residents, and attending physicians

Diagnostic accuracy rates (patient history and clinical examination)

Retina	 Cornea	 Neuro-	 Glaucoma	 Oculoplastics	 Uveitis
ophthalmology

Diagnostic accuracy rates (patient history alone)
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tion was the correct diagnosis based on both history 
and physical examination in 84% for GPT-5 and 87% 
for GPT-4o. This correct conclusion was substantially 

higher than that of GPT-3.5 (37%( and even exceeded 
the average rates observed among residents (79%) and 
attending physicians (77%) [Figure 2].

Similar to the earlier model, GPT-5 and GPT-4o both 
demonstrated their highest diagnostic accuracy for reti-
nal cases (95–100% in GPT-5 and 81–100% in GPT-4o), 
corneal cases (88–100% in GPT-5 and 81–88% in GPT-
4o), and neuro-ophthalmology cases (70–100% in both 
GPT-5 and GPT-4o). Across nearly all subspecialties, 
both models outperformed GPT-3.5 based on both histo-
ry alone and combined history and physical examination 
[Figure 3]. Although diagnostic accuracy for glaucoma 
cases remained relatively lower based on patient history 
alone in the newer versions (0% in GPT-5 and 40% in 
GPT-4o vs. 20% in GPT-3.5), a significant improvement 
was observed with physical examination inclusion in the 
last two versions (80% vs. 40% in GPT-3.5).

GPT-5 and GPT-4o also demonstrated greater rec-
ognition of uncommon ophthalmic conditions. GPT-4o 
identified non-arteritic anterior ischemic optic neuropa-
thy (NAION) in 100% of cases and GPT-5 in 50–100% 
of cases (vs. 0–50% for GPT-3.5) and improved perfor-
mance in Vogt-Koyanagi-Harada disease (33–66% in 
both GPT-4o and GPT-5 vs. 0–33% in GPT-3.5).

Only a few misclassifications by GPT-4o and GPT-5 
occurred with history-only input while GPT-3.5 provid-
ed the correct diagnosis. All were resolved when full 
examination data were included.

DISCUSSION

LLMs have demonstrated strong diagnostic perfor-
mance on medical examinations and clinical vignettes, 
complementing AI’s proven effectiveness in imaging 
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analysis [7,8]. While prior studies have explored earlier 
LLMs such as GPT-3.5, most have not evaluated GPT-
4o [1,9-13] and, to the best of our knowledge, none 
have evaluated the latest model, GPT-5. In our previous 
study [1] GPT-3.5 demonstrated a relatively low diag-
nostic accuracy, highlighting the limitations of earlier 
models of ChatGPT. Therefore, we evaluated GPT-4o 
and ChatGPT-5, the most current advanced versions of 
ChatGPT.

Our primary analysis demonstrated that both GPT-5 
and GPT-4o achieved statistically significant improve-
ment in diagnostic performance compared to GPT-3.5, 
particularly when provided with additional details of the 
clinical examination. 

Furthermore, GPT-4o and GPT-5 outperformed GPT-
3.5 in complex and rare conditions such as NAION 
and Vogt-Koyanagi-Harada disease, highlighting their 
enhanced ability to recognize uncommon ophthalmic 
entities.

Previous studies have shown that earlier models, 
such as GPT-3.5, consistently underperformed com-
pared to human respondents in ophthalmology-related 
assessments. For example, GPT-3.5 lagged while GPT-
4 achieved performance on par with or even surpassed 
human averages across multiple ophthalmology subspe-
cialties [11-13]. These findings align with our current 
results, in which GPT-4o approached or matched hu-
man-level performance, even in complex clinical sce-
narios.

A notable finding in our study was GPT-4o’s perfor-
mance in uveitis cases, which was the lowest among all 
ophthalmic subspecialties assessed. This trend was sim-
ilarly observed in a previous study [2] and may point to 
a potential bias or limitation in the current training data 
with LLMs. Notably, GPT-5 correctly diagnosed 71% of 
uveitic cases when provided with both patient history and 
physical examination findings, suggesting a potential im-
provement in LLM performance for complex inflamma-
tory conditions.

Another interesting finding was that overall diagno-
sis accuracy rate for residents was slightly higher than 
that of the attendings, which could be explained by the 
fact that residents may be actively preparing for board 
examinations or other assessments, thus encouraging 
them to more easily present possible differential diag-
noses for a given case. Other studies have also shown 
that younger physicians may generate broader differen-
tial lists and can, at times, outperform senior clinicians 
on vignette-based diagnostic tasks [14,15]. However, 

ultimately, the differences between the two groups were 
non-significant.

Newer LLMs, including GPT4-o, surpass earlier 
models through genuine multimodal processing [16]. Al
though a recent review highlighted the versatility of GPT-
4o across the clinical workflow [17], some LLMs still 
show inconsistency in diagnostic reliability and heavily 
depend on input structure and prompt design [3]. 

So far, several studies have reviewed the performance 
of ChatGPT, mostly using question banks or cases treated 
in an outpatient setting [2,9,12]. One noteworthy strength 
of our study is the focus on hospitalized cases, which are 
typically more complex compared to some question bank 
cases or outpatient cases.

Our study has several limitations. First, although 
LLMs can leverage imaging analysis [18], our design 
was text-only and excluded ocular imaging, which may 
have underrepresented their full diagnostic capacity. 
Second, the residents and attending cohorts were rela-
tively small. A larger sample could better detect subtle 
intergroup differences. Third, a single physician ob-
tained the history and examination for all cases, thus 
clinicians (and models) based their diagnoses on doc-
umentation not generated by themselves, which may 
deviate from routine practice and influence diagnostic 
accuracy.

CONCLUSIONS

Both ChatGPT-4o and ChatGPT-5 markedly outperformed 
GPT-3.5 in solving complex ophthalmology cases. These 
results reinforce the view that LLMs can serve as mean-
ingful diagnostic adjuncts, provided their domain-specific 
limitations are recognized. Looking ahead, future work 
should incorporate ocular imaging into the text inputs, test 
model-led adaptive history taking, and deliberately probe 
domains flagged as weak to uncover potential blind spots.
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Capsule

Intercepting tumor development
Pancreatic ductal adenocarcinoma (PDAC) is the most 
common form of pancreatic cancer and is frequently driven 
by mutations in the KRAS gene. Pancreatic intraepithelial 
neoplasias are precancerous precursor lesions of PDAC 
that typically harbor the KRAS activating mutation. Than 
et al. tested the effects of small-molecule KRAS inhibitor 
drugs as a chemopreventative strategy for pancreatic 
cancer. Using a well-studied model of pancreatic cancer, 
mice with pancreatic intraepithelial neoplasia lesions were 

treated with KRAS inhibitors before tumor formation. 
A series of different dosing regimens were tested, and 
early intervention was found to extend survival. Three-
dimensional mapping of the tumor microenvironment 
suggested no major distortions in tissue architecture 
after treatment. The design of clinical trials to determine 
whether similar effects are observed in humans will be 
important next steps.

Science 2026; 391: 1161 
Eitan Israeli

Capsule

Noxious neutrophils and autoimmunity
Neuromyelitis optica spectrum disorder is an autoimmune 
disease of the central nervous system driven by B cells 
and antibodies specific to the channel protein aquaporin-4. 
Li et al. found that bone marrow from individuals with this 
disease exhibited an aberrant shift toward granulopoiesis, 
a feature that was also observed in individuals who 
experienced a relapse after treatment. This increase in 
granulopoiesis was associated with enrichment of a type 

of neutrophils in the blood. In an early-phase clinical trial, 
the authors found that neutralization of B cell–activating 
factor with belimumab resulted in reduced disease 
severity. Together, these findings implicate neutrophils 
in the pathogenesis of neuromyelitis optica spectrum 
disorder and highlight a therapeutic target.

Sci Transl Med 2026; 18 (840): eaeb4775 
Eitan Israeli


