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Artificial Intelligence and Guideline-Augmented
Prompting in Assessing the Need for Preoperative
Cardiology Consultation

Preoperatif Kardiyoloji Konsultasyonu Gerekliliginin
Dederlendirilmesinde Yapay Zeka ve Kilavuz Destekli
Komut Yonlendirmesi

ABSTRACT

Objective: With the growing elderly population worldwide, the number of annual surgical
procedures has risen substantially, leading to an increase in the demand for preoperative
cardiology consultations. In parallel, recent years have witnessed remarkable innovations in
cardiology driven by advances in artificial intelligence (Al) and machine learning (ML). In
this study, we aimed to evaluate the performance of three widely used Al models: ChatGPT-
5, Deepseek-V3, and Gemini 2.0 Pro, in assessing the necessity of cardiology consultation
in preoperative patients and to explore the potential contribution of guideline-augmented
prompting in this context.

Method: A council consisting of seven cardiologists and seven anesthesiologists was formed.
Each physician evaluated 20 preoperative patient scenarios and provided recommendations on
whether a separate cardiology consultation was necessary. For each case, the majority decision
of the council was accepted as the reference standard. The same scenarios were presented to
the three Al models, and their responses were recorded. Subsequently, the Al models with the
highest concordance were integrated into the decision framework using guideline-augmented
prompting, and the cases were re-evaluated.

Results: Although there was no statistically significant difference, ChatGPT-5 and Gemini 2.0
Pro showed higher concordance than Deepseek-V3 in preoperative consultation decisions (i =
0.706 and x = 0.681, respectively; 85% accuracy). Following the integration of guidelines into
ChatGPT-5 and Gemini 2.0 Pro, the models were re-evaluated and demonstrated improved
performance (x =0.898, 95% accuracy).

Conclusion: ChatGPT-5, Deepseek-V3, and Gemini 2.0 Pro demonstrated effectiveness
in assessing the necessity of cardiology consultation in preoperatively evaluated patients.
Moreover, the integration of guideline-augmented prompting was shown to improve the
accuracy and reliability of Al model performance.
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OzET

Amag: Yasli nifusun artmasiyla birlikte, tim ddnyada yillik cerrahi islemlerin sayisi da dnemli
6lgtide artmustir. Bu durum preoperatif kardiyoloji konsultasyonlarinin artisina neden olmustur.
Buna paralel olarak, son yillarda yapay zeka (YZ) ve makine 6grenimi alanindaki gelismelerin
etkisiyle kardiyoloji alaninda 6nemli yenilikler yasanmistir. Bu galismada, yaygin olarak kullanilan
YZ modellerinden ChatGPT-5, Deepseek-V3 ve Gemini 2.0 Pro'nun preoperatif hastalarda
kardiyoloji konsultasyonunun gerekliligini degerlendirmedeki performansini degerlendirmeyi ve
bu baglamda kilavuz destekli komut yonlendirmesinin potansiyel katkisini arastirmayi amacladik.

Yontem: Yedi kardiyolog ve yedi anestezi uzmanindan olusan bir konsey olusturuldu. Her hekim,
20 preoperatif hasta senaryosunu degerlendirdi ve kardiyoloji konstltasyonunun gerekli olup
olmadigina dair énerilerde bulundu. Her vaka igin konseyin gogunluk karari referans standart
olarak kabul edildi. Ayni senaryolar t¢ YZ modeline sunuldu ve yanitlar kaydedildi. Ardindan, en
ylksek uyum gosteren YZ modellerine kilavuz destekli komut yonlendirmesi kullanilarak géincel
kilavuzlar entegre edildi ve vakalar yeniden degerlendirildi.

Bulgular: istatistiksel olarak anlamli bir fark olmamasina ragmen, ChatGPT-5 ve Gemini 2.0
Pro, ameliyat Oncesi konslltasyon kararinda Deepseek-V3'ten daha ylksek uyum gdsterdi
(k = 0,706, x = 0,681; %85 dogruluk). Kilavuzlann ChatGPT-5 ve Gemini 2.0 Pro'ya entegre
edilmesinin ardindan modeller yeniden degerlendirildi ve performanslarinda iyilesme izlendi (x
=0,898, %95 dogruluk).
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Sonucg: ChatGPT-5, Deepseek-V3 ve Gemini 2.0 Pro'nun preoperatif hastalarda kardiyoloji
konsultasyonu gerekliligini degerlendirmedeki etkinligi kanrtlanmustir. Kilavuz destekli komut
yonlendirmesi YZ modellerinin dogrulugunu arttirmaktadir.

Anahtar Kelimeler: Yapay zeka, ChatGPT, makine 6grenimi, preoperatif konstltasyon

dvances in modern medicine have significantly contributed

to an increase in average life expectancy. As a consequence,
the number of patients requiring major surgical procedures has
also risen steadily over the years. It is estimated that worldwide,
more than 300 million patients undergo surgical operations
annually.” The number of preoperative cardiology consultations
has also increased due to the higher prevalence of comorbidities
in elderly patients and the associated increased risk of ischemic
events.?2 The 2022 European Society of Cardiology (ESC) Non-
Cardiac Surgery Guidelines and the 2024 American College
of Cardiology (ACC) Non-Cardiac Surgery Guidelines, in
conjunction with a multidisciplinary approach, outline which
patients should be referred to cardiology for consultation during
the preoperative assessment.3

Artificial intelligence (Al), which has been gaining ground in
recent years, is a computer technology that attempts to solve
problems by means of human-like thinking abilities.# Al has
introduced key concepts such as machine learning (ML) and
deep learning (DL). Although these terms are closely related
and often used interchangeably, they represent different
approaches and levels of complexity within the broader field
of Al. ML is a technology that allows Al to generate insights
or predictions from existing data by developing algorithms
that best represent the underlying patterns within a dataset.®
DL can be defined as an advanced form of ML that enables
more comprehensive analysis by combining more data.® In
the field of cardiology, Al and ML have increasingly become
the focus of research, serving a variety of purposes such
as the interpretation of radiological and echocardiographic
images, automated analysis of electrocardiograms (ECG), and
the management and risk stratification of specific patient
populations.”® Several studies in the literature have investigated
the feasibility and potential clinical utility of Al in the risk
assessment of preoperative patients.® However, to date, no
clinical studies have specifically investigated the ability of Al
and guideline-augmented prompting to evaluate the necessity
of preoperative cardiology consultation.

In this study, we aimed to evaluate the performance of three
widely used Al models (ChatGPT-5, Deepseek-V3, and Gemini
2.0 Pro) in assessing the necessity of cardiology consultation in
preoperative patients and to explore the potential contribution
of guideline-augmented prompting in this context.

Materials and Methods

A cardiologist developed 20 standardized patient scenarios
that included detailed information on each patient's age, sex,
diagnosis, planned surgical procedure, physical examination
findings, medical history, and additional anamnesis questions
(Supplementary Material: Patient Scenarios). These scenarios

ABBREVIATIONS

ACC American College of Cardiology
Al Artificial intelligence

DL Deep learning

ECG Electrocardiograms

ESC European Society of Cardiology
ML Machine learning

were designed to simulate real-world clinical conditions and
served as the basis for evaluating the necessity of preoperative
cardiology consultation. A council was established consisting
of 14 physicians, including seven anesthesiologists from three
different centers and seven cardiologists from four different
centers. Each council member was individually presented with
the patient scenarios and asked to provide a recommendation
for each case in the format of “"cardiology consultation required”
or "not required." All members responded independently,
indicating the decision they would make when evaluating the
patient in each scenario, without following any predefined
algorithm. The responses were compiled by an independent
cardiologist, and for each scenario, the decision supported
by the majority vote was accepted as the reference standard
(Supplementary Material: Council Decision).

A standardized directive was provided to commonly used Al
systems (ChatGPT-5, Deepseek-V3, and Gemini 2.0 Pro):

"l need your help. You are an anesthesiologist.
I will give you 20 patient scenarios. In these
scenarios, | want you to indicate which patients
require preoperative consultation with cardiology."

Each model was tested separately using this standardized prompt
(Supplementary Material: ChatGPT-5, DeepSeek-V3, and Gemini
2.0 Pro Answers). Following the initial evaluations, the responses
obtained from the Al models were compared with the reference
standard established by the expert panel. As a result of this
analysis, the Al systems that demonstrated the closest agreement
with the council's decisions were selected. Subsequently, the
2022 European Society of Cardiology (ESC) and 2024 American
College of Cardiology/American Heart Association (ACC/AHA)
Non-Cardiac Surgery Guidelines were incorporated into the
models using guideline-augmented prompting.'* Integration
was achieved by manually uploading the guideline documents
into the system. The same 20 case scenarios were then presented
again, and the model's guideline-based responses were obtained
and compared with the initial responses. The models were also
asked to indicate the differences compared to their previous
assessments (Supplementary Material: ChatGPT-5 and Gemini
2.0 Pro with Integration of Clinical Guidelines).
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Statistical Analysis

Data analysis was conducted using SPSS version 26.0 (IBM Corp.,
Armonk, NY, USA). For each Al model, the accuracy rate was
calculated as the proportion of responses that were in complete
agreement with the reference standard established by the expert
council. Cohen's kappa coefficient was calculated to evaluate
the models' agreement with the council's decisions. Kappa
values were interpreted according to the classification of Landis
and Koch (1977) as < 0.20 poor, 0.21-0.40 low, 0.41-0.60
moderate, 0.61-0.80 good, and 0.81-1.00 excellent agreement.
The McNemar test was applied to compare the distribution of
decisions among the Al models. In all statistical analyses, a p
value < 0.05 was considered indicative of statistical significance.

Results

In the study, the expert council determined that cardiology
consultation was necessary in 8 of the 20 patient scenarios.
Among the artificial intelligence models, ChatGPT-5
recommended consultation in 11 cases, Deepseek-V3 in 10
cases, and Gemini 2.0 Pro in seven cases. The comparative
distribution of the Al models' recommendations versus the
council's reference decisions is summarized in Table 1.

The consistency of all three Al models with the council's reference
decisions was found to be statistically significant (P < 0.05). Among
the models, the highest consistency was observed with ChatGPT-5
(x=0.706, 85% accuracy). Although Gemini 2.0 Pro demonstrated
the same accuracy rate as ChatGPT, its Cohen's kappa value was
slightly lower (x = 0.681, 85% accuracy). After integrating the 2022
ESC and 2024 ACC non-cardiac surgery guidelines into ChatGPT-5
and Gemini 2.0 Pro, both models were re-evaluated and showed
improved performance (x = 0.898, 95% accuracy).

When comparing the decision distributions among the models,
no statistically significant differences were found between
ChatGPT-5 and the other models (P > 0.05) (Table 2).

Discussion

In this study, we investigated the feasibility of using Al models and
the impact of guideline-augmented prompting on assessing the
necessity of preoperative cardiology consultation. Our findings
demonstrated that all three widely used Al models: ChatGPT-5,
Deepseek-V3, and Gemini 2.0 Pro, showed statistically significant
consistency with the expert panel's decisions (P < 0.05),
indicating that these models are feasible tools for supporting
decision-making in this field. Although there was no statistically
significant difference in performance when the models were
compared directly (P > 0.05), ChatGPT-5 and Gemini 2.0 Pro
demonstrated higher accuracy compared with DeepSeek-V3.
The limited sample size remains a constraint and may affect the
generalizability of these results. Moreover, integrating guideline-
augmented prompting with current clinical guidelines further
enhanced performance, increasing accuracy from 85% to 95%.

Recent clinical investigations have highlighted that ChatGPT may
demonstrate superior performance compared to other general-
purpose Al models, particularly in the evaluation of clinical
case scenarios.”®" In a study conducted by Pierri et al.,” the
performance of ChatGPT-4o, Claude 3.5, and Gemini Flash 1.5
Al models were compared in the field of general cardiology using
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Table 1. Comparison and compatibility analysis between
artificial intelligence model decisions and council decisions

Model Kappa Agreement Accuracy P
level (%)

ChatGPT-5 0.706 Good 85% 0.001
Deepseek-V3 0.600 Moderate 80% 0.006
Gemini 2.0 Pro 0.681 Good 85% 0.002
ChatGPT-5 0.898 Excellent 95% <0.001
(integrated guidelines)

Gemini 2.0 Pro 0.898 Excellent 95% <0.001

(integrated guidelines)

Table 2. Comparison of decision distributions among artificial
intelligence models

Compared models P

ChatGPT-5 vs. Deepseek-V3 1.000
ChatGPT-5 vs. Gemini 2.0 Pro 0.125
Deepseek-V3 vs. Gemini 2.0 Pro 0.250

a set of 70 questions. The results demonstrated that ChatGPT-40
outperformed the other two models in terms of accuracy and
consistency. However, no model demonstrated professional-
level reliability. In another study conducted by Kozaily et al.,’? the
performances of ChatGPT-3.5 and Google Bard Al models were
compared using 30 questions related to the diagnosis, prognosis,
and treatment of heart failure. The findings indicated that
ChatGPT provided more accurate responses overall. However,
it was also observed that some recommendations generated
by both models were either inconsistent with current clinical
guidelines or contradicted real-world clinical practice. In our
study, no statistically significant differences were found when
comparing the decisions of the three models.

Machine learning and deep learning hold significant potential
in the field of medicine. These approaches not only allow for
comprehensive analysis of large-scale datasets but also facilitate
the integration of years of accumulated clinical knowledge
and experience. This enables the identification of previously
unrecognized relationships within clinical decision-support
processes and facilitates the development of predictive models.
Moreover, these Al-based approaches not only enhance the
processing and interpretation of existing data, but also support
the generation of new hypotheses and the creation of predictive
datasets applicable to a wide range of clinical scenarios.”™' In
a study conducted by Yoon et al.,’”® preoperative anesthesia
assessment notes for 717,389 patients were retrospectively
reviewed. Using these notes, the ChatGPT-4, BioClinicalBERT,
and ClinicalBigBird models were trained with ML methods, and
their performances were subsequently compared with those of
expert anesthesiologists and assistant anesthesiologists. The
study demonstrated that Al models performed significantly
better than assistant physicians and similarly well as specialist
physicians. In our study, the same Al models were re-evaluated
after the integration of guideline-augmented prompting.
This approach demonstrated the positive impact of guideline-
augmented prompting on model performance and outcome
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accuracy. Both ChatGPT-5 and Gemini 2.0 Pro, when used with
guideline-augmented prompting, produced identical responses.
The only discrepancy from the council's decision occurred in Case
1. involving acute appendicitis. While the council did not request
cardiology consultation due to the urgent nature of the surgery,
the guideline-integrated Al systems recommended consultation
based on the elevated perioperative cardiovascular risk. If Al
models are to be consulted on specific topics, integrating relevant
literature or data into the model beforehand increases the
consistency and clinical applicability of the responses obtained.

Although advances in Al models are highly promising, they have
also raised a number of ethical concerns and debates. In particular,
sharing patient data with these systems introduces the risk of
cyberattacks and data breaches, which may seriously compromise
patient privacy, data security, and confidentiality.’ Al models
such as ChatGPT, Deepseek, and Gemini are designed as general-
purpose systems and therefore cannot be held accountable for
incorrect or inappropriate decisions, a limitation that may pose
a potential risk of harm to patients in clinical practice. However,
although the ultimate responsibility for patient management
lies with the physician, Al models can serve as valuable tools by
facilitating information exchange on important cardiovascular
diseases, providing clinical insights, and supporting decision-
making processes.”” The results of our study also support the
notion that Al systems supported by guideline-augmented
prompting can assist physicians in preoperative assessment.

The primary limitation of this study is the limited sample size, which
diminishes statistical power and reduces the generalizability of the
findings. Larger-scale studies are needed to validate these results
and further evaluate the clinical applicability of artificial intelligence-
based decision support systems. Nevertheless, the novelty of being
the first study to evaluate the necessity of cardiology consultation
in preoperative patient assessment and to investigate the impact of
guideline-augmented prompting using the same model underscores
the significance and originality of our work.

Conclusion

Commonly used Al models such as ChatGPT-5, Deepseek-V3,
and Gemini 2.0 Pro demonstrated effectiveness in assessing the
necessity of cardiology consultation in preoperatively evaluated
patients. Moreover, guideline-augmented prompting further
improved the accuracy and reliability of Al model performance.
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