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Abstract

Objectives: Large language models (LLMs) are increasingly explored as clinical decision-support tools, but their align-
ment with real-world oncology practice remains uncertain. We evaluated concordance between clinicians and ChatGPT
(GPT-5.2) for adjuvant chemotherapy recommendations in pT3NO colon cancer and examined factors influencing each
recommendation pattern.

Methods: This retrospective study included 186 patients with surgically resected pT3NO colon cancer treated between
2017 and 2024. A standardized clinical vignette was generated for each case and submitted once to ChatGPT to obtain
a binary recommendation (chemotherapy vs. observation). Concordance with clinicians’ documented decisions was
assessed using Cohen'’s kappa and McNemar’s test. Multivariable logistic regression identified factors associated with
ChatGPT and clinician recommendations.

Results: Overall concordance was 61.8%, with moderate agreement (k=0.278). Discordance was asymmetric, with clini-
cians recommending chemotherapy more often than ChatGPT (58 clinician-yes/ChatGPT-no vs. 13 ChatGPT-yes/clini-
cian-no; p<0.001). ChatGPT recommendations were driven mainly by adverse pathological features, whereas clinician
decisions more strongly reflected guideline-modifying variables and surgical quality indicators.

Conclusion: ChatGPT showed only moderate alignment with real-world clinician decisions and appeared more rule-
based, supporting its role as an adjunctive decision-support tool rather than an autonomous decision-maker.
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Colon cancer is the third most common malignancy
and the second leading cause of cancer-related mor-
tality worldwide.!" Despite advances in molecular profiling
and postoperative risk stratification, adjuvant treatment
decisions still largely rely on the TNM (tumor-node-me-
tastasis) staging system. Fluoropyrimidine- and oxalipla-

tin-based chemotherapy (CTx) is the standard of care for
stage Ill (Node+) colon cancer, reducing recurrence risk by
approximately 30%. In contrast, stage Il disease (pT3-4,
NO) is clinically heterogeneous, with reported 5-year sur-
vival ranging from 68% to 83% after surgery alone.® Con-
sequently, adjuvant CTx is selectively considered in stage Il
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colon cancer based on DNA mismatch repair (MMR) status
and the presence of high-risk clinicopathologic features,
such as inadequate lymph node sampling, T4 tumors, ob-
struction or perforation, poor differentiation, lymphovas-
cular or perineural invasion, tumor budding, and elevated
preoperative CEA.*> While pT4NO is widely regarded as a
major high-risk subgroup, the role of adjuvant CTxin pT3NO
disease remains debated, particularly when additional ad-
verse pathological features are present.

Artificial intelligence (Al) systems are increasingly integrat-
ed into modern medical workflows, including oncology,
where they may support clinicians in synthesizing complex
information and standardizing decision processes.’”! Large
language models (LLMs) such as ChatGPT can rapidly sum-
marize evidence, map clinical variables to guideline con-
cepts and generate structured recommendations.®! This
capability is particularly relevant in “gray-zone” scenarios
like pT3NO colon cancer, where decisions often depend
on the cumulative weight of multiple risk features, evolv-
ing evidence, and nuanced interpretation of guidelines.
1% n such contexts, an LLM-based tool could theoretically
function as a real-time decision-support adjunct—helping
clinicians check consistency with guideline-based reason-
ing, reduce omission of key risk factors and facilitate pa-
tient-physician discussions by presenting a transparent
rationale. However, concerns remain regarding reliability,
prompt sensitivity, reproducibility across model versions
and the risk of overconfident outputs.'" Critically, it is not
yet well established how closely LLM-generated adjuvant
treatment recommendations align with real-world clinician
decisions in preference-sensitive settings, nor whether ar-
eas of discordance reflect potential model limitations or
historical/center-level practice patterns.

Therefore, this study assessed concordance between ad-
juvant CTx decisions made by gastrointestinal oncology
experts and recommendations generated by ChatGPT for
resected pT3NO colon cancer in a two-center real-world co-
hort. We aimed to determine whether ChatGPT could serve
as a clinically useful decision-support tool in this prefer-
ence-sensitive setting.

Methods

Study Design and Variables

This retrospective study included 186 patients with sur-
gically resected, pathologically confirmed pT3NO colon
cancer who were managed at Ankara University Faculty
of Medicine and Ankara Etlik City Hospital between 2017
and 2024. The study was conducted in accordance with
the Declaration of Helsinki and was approved by the An-
kara University Faculty of Medicine Human Research Ethics

Committee (no: i10-928-25; date: 13.11.2025). Collected
demographic and clinical variables included age, sex and
comorbidities (e.g., diabetes mellitus, hypertension, and
atherosclerotic heart disease). Tumor- and surgery-related
variables included primary tumor location (right vs. left co-
lon), histologic grade, presentation with obstruction or per-
foration, lymphovascular invasion (LVI), perineural invasion
(PNI), tumor budding, adequacy of lymph node dissection
(<12 vs. 212 nodes), and preoperative carcinoembryonic
antigen (CEA; =5 ng/mL). Mismatch repair status (oMMR/
MSS vs. dMMR/MSI), when available, was also recorded. Ad-
juvant CTx decisions were abstracted from contemporane-
ous medical records and reflected the treating oncologist’s
final documented plan. For study labeling, two gastroin-
testinal medical oncologists independently reviewed each
case and any discrepancies were resolved by consensus.

LLM Querying Protocol and Endpoints

For each case, a standardized clinical vignette comprising
predefined clinicopathological variables was generated
and submitted to ChatGPT (GPT-5.2, OpenAl; accessed on
15 December 2025) using a prespecified prompt to obtain
a binary recommendation regarding adjuvant CTx (yes/
no). The prompt explicitly instructed the model to provide
a binary “Yes” or “No” recommendation regarding whether
adjuvant chemotherapy should be given; the first-line bi-
nary output (Yes/No) was directly used as the study label,
without post-hoc interpretation of free-text. Each vignette
was queried once (single-run) without follow-up questions,
and the first output was used for the primary analysis. To
explore output stability, we performed an exploratory ro-
bustness check by repeating the same query five times
in ten cases selected to represent a range of clinicopath-
ological risk profiles using identical prompt formatting
and settings. Recommendations were concordant across
runs in these tested cases (Table S1); however, this limit-
ed subsample was not designed or powered to quantify
stochastic variability across the full cohort. The full prompt
and vignette template are provided in the Supplementary
Methods. Model generation parameters (e.g., temperature,
top-p, and random seed) were not user-configurable in
the ChatGPT web interface and were therefore left at their
default values. The primary endpoint was concordance be-
tween clinicians’ decisions and ChatGPT recommendations
regarding adjuvant CTx. Secondary endpoints were factors
associated with (i) ChatGPT recommendations and (ii) clini-
cians’adjuvant CTx decisions.

Statistical Analysis

Continuous variables were summarized as median (inter-
quartile range) and categorical variables as counts and per-
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centages. Concordance between clinicians and ChatGPT
was assessed using paired 2x2 contingency tables. Direc-
tional discordance in paired proportions was evaluated
with McNemar’s test. To identify factors associated with
ChatGPT recommendations and clinicians’ decisions, bino-
mial logistic regression models were fitted and reported as
odds ratios (ORs) with 95% confidence intervals (Cls). Miss-
ing data were handled using a complete-case approach;
patients with missing values in any covariate included in
the multivariable models were excluded from the respec-
tive analyses, resulting in model-specific sample sizes.
Model discrimination was quantified using the area under
the receiver operating characteristic curve (AUC), with clas-
sification performance summarized at a probability cut-off
of 0.50. To reduce optimism from apparent model perfor-
mance, internal validation was performed using 10-fold
cross-validation and bootstrap resampling (300 iterations),
and optimism-corrected performance estimates were re-
ported. Model calibration was assessed using calibration
plots and the Brier score; calibration intercept and slope
were also calculated. Multicollinearity was assessed using
variance inflation factors (VIFs); VIF values were close to 1
(approximately 1.00-1.24 in the ChatGPT model and 1.00-
1.23 in the clinician model), indicating no relevant multicol-
linearity. All statistical analyses were performed using the R
package JAMovi version 2.6 (The JAMovi Project, Sydney,
Australia) and R version 4.4.0 (R Foundation for Statistical
Computing, Vienna, Austria). A two-sided p<0.05 was con-
sidered statistically significant.

Results

Baseline Characteristics of Patients

A total of 186 patients with surgically resected and patho-
logically confirmed T3NO colon cancer were included in
the analysis. The median age at diagnosis was 63.5 years
(IQR, 55.7-69.0), and 59.1% of patients were male. Comor-
bid conditions were present in 41.1% of the cohort, most
commonly diabetes mellitus (DM), hypertension (HT), and
atherosclerotic heart disease (ASHD). The primary tumor
was located in the left colon in 53.0% of cases. Clinical pre-
sentation with bowel obstruction or perforation occurred
in 10.8% of patients. With respect to adverse pathologi-
cal features, most tumors were grade 2 (83.2%); lympho-
vascular invasion (LVI) was identified in 29.7%, perineural
invasion (PNI) in 17.8%, and high tumor budding in 21.4%
of patients. Deficient mismatch repair (dAMMR/MSI) was
observed in 12.9% of cases, whereas 87.1% exhibited pro-
ficient MMR (pMMR/MSS). Insufficient lymph node dissec-
tion (<12 nodes) was documented in 12.5% of patients. In
addition, elevated preoperative carcinoembryonic antigen

(CEA =5 ng/mL) was noted in 28.4% of cases. Table 1 sum-
marizes the clinicopathological characteristics of the study
cohort.

Concordance between Clinicians and ChatGPT on
Adjuvant Chemotherapy

A total of 186 patients with T3NO colon cancer were eval-
uated for concordance between clinician-made decisions
and ChatGPT recommendations regarding adjuvant che-
motherapy. Overall, 115/186 (61.8%) decisions were con-
cordant: 61 cases were classified as “no chemotherapy” by
both, and 54 as “chemotherapy” by both. Discordance was
observed in 71/186 (38.2%) cases and was predominant-
ly driven by scenarios in which clinicians recommended
chemotherapy but ChatGPT did not (58 cases) rather than

Table 1. Clinicopathological variables of patients with pT3NO
colon cancer

n=186 (%)
63.5 (55.7-69.0)

Baseline characteristics

Age, year (median) (IQR 25-75)

Sex
Male 110 (59.1)
Female 76 (40.9)
Presence of Comorbidity 76 (41.1)
Primary tumor location
Left colon 98 (53.0)
Right colon 87 (47.0)
Grade
1 14 (8.1)
2 144 (83.2)
3 15(8.7)
Obstruction or Perforation at presentation 20(10.8)
LvI
Yes 55(29.7)
No 130 (70.3)
PNI
Yes 33(17.8)
No 152 (82.2)
High Tumor Budding 36 (21.4)
pPMMR/MSS 155 (87.1)
dMMR/MSI 23(12.9)
Adequate Lymph Node Dissection 163 (87.6)
Pre-op CEA =5 ng/mL 38 (28.4)

LVI: Lymphovascular invasio; PNI: Perineural invasion; pMMR: Proficient mismatch
repair; dMMR: Deficient mismatch repair; CEA: Carcinoembryonic Antigen. Data
are presented as n available (%), unless otherwise specified. Percentages are cal-
culated using the number of patients with available data for each variable.
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the reverse (13 cases). McNemar’s test confirmed a signifi-
cant directional discordance between the two approaches
(x°*=28.50, p<0.001), indicating that clinicians recommend-
ed adjuvant chemotherapy more frequently than ChatGPT
(Fig. 1).

Model Performance

Two multivariable binomial logistic regression models were
fitted to evaluate determinants of (i) ChatGPT recommen-
dations for adjuvant CTx and (ii) clinicians’ adjuvant CTx
decisions. For the ChatGPT outcome, the full (“apparent”)
model demonstrated very high discrimination (McFadden'’s
R®=0.653; AUC=0.966). In a sensitivity analysis using a re-
duced covariate set, discrimination remained high (McFad-
den’s R’=0.492; AUC=0.96) (Fig. 2A). Classification perfor-
mance was 91.2% among cases not recommended CTx and
82.1% among those recommended CTx. Importantly, the

Confusion matrix (n=186)
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Figure 1. Agreement and direction of discordance between
clinicians and ChatGPT for adjuvant chemotherapy (n=186). (a)
Confusion matrix with cell counts (percentages of total cohort). (b)
Direction of discordant pairs: clinician chemo/ChatGPT no (n=58)
vs. ChatGPT chemo/clinician no (n=13). McNemar's test: x*=28.50,
p<0.001. Cohen’s k=0.278 (95% Cl, 0.158-0.397).

high AUC values for predicting ChatGPT outputs should be
interpreted as reflecting the internal consistency and pre-
dictability of the model’s recommendation policy within
a constrained vignette feature space, rather than clinical
correctness or superiority of decision-making. In contrast,
the clinician decision model showed good but lower dis-
crimination (McFadden’s R>~0.26; AUC=0.835) (Fig. 2B). In-
ternal validation and calibration analyses are summarized
in Table S2.

Factors Associated with ChatGPT Recommendations

For multivariable logistic regression, complete-case analy-
sis was used, resulting in a final analytic sample of n=147.
In the ChatGPT model, increasing age significantly reduced
the likelihood of a chemotherapy recommendation (OR
0.94, p=0.022). Among pathological risk factors, three vari-
ables emerged as the strongest independent predictors:
lymphovascular invasion (LVI) (OR 8.64, p<0.001), perineu-
ral invasion (PNI) (OR 13.37, p<0.001), tumor budding (OR
41.81, p<0.001). Conversely, adequate lymph node dissec-
tion was inversely associated with chemotherapy recom-
mendation (OR 0.15, p=0.013) (Fig. 3). Collinearity diagnos-
tics suggested no meaningful multicollinearity (VIFs ~1).
The model showed excellent discrimination with an AUC
of 0.928.

Factors Associated with Clinician Decisions

Similarly, in the clinical decision model, LVI remained a
strong predictor of adjuvant chemotherapy decision (OR
4.12, p=0.01). Moreover, microsatellite instability (MSI) was
significantly associated with lower chemotherapy use (OR:
0.07, p=0.01). Adequate lymph node dissection also pre-
dicted reduced likelihood of chemotherapy administration
(OR 0.07, p=0.01). Other variables, including sex, tumor lo-
cation, grade were not statistically significant (Fig. 4).

Discussion

In this retrospective real-world cohort of patients with re-
sected pT3NO colon cancer, we observed moderate con-
cordance between ChatGPT-generated adjuvant CTx rec-
ommendations and clinicians’decisions: 61.8% of decisions
were concordant, 38.2% were discordant. Clinicians were
more likely to recommend adjuvant CTx than ChatGPT,
leading to a strongly asymmetric discordance pattern (58
vs. 13; McNemar p<0.001) and moderate chance-corrected
agreement (k=0.278). These findings indicate that, in rou-
tine practice, clinicians in our setting were more likely to
favor adjuvant CTx for pT3NO disease than ChatGPT. This is
expected in stage Il disease, where adjuvant decisions are
preference-sensitive and depend on clinical details that
may not be fully captured in structured case scenarios.
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Figure 2. ROC curves for (a) the ChatGPT recommendation model and (b) the clinician decision

model.
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Figure 3. Multivariable analysis of factors associated with ChatGPT recommendations for adjuvant
chemotherapy (adjusted OR, 95% Cl) (complete-case n=147).

0dds ratio (95% CI) OR (95% Cl) p value
Age L 0.96 (0.91-1.00) 0.11
‘Comorbidity —_——— 0.70 (0.19-2.61) 0.60
Primary tumer location —_— 1.45 (0.58-3.58) 0.41
Grade * 0.29 (0.02-3.01) 0.30
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Figure 4. Multivariable logistic regression of factors associated with clinician recommendations for
adjuvant chemotherapy (adjusted OR, 95% Cl) (complete-case n=147).

Our real-world discordance rate is plausible and highlights  agreement. For example, in colorectal cancer MDT settings,
how concordance depends strongly on comparator and  ChatGPT-4 showed substantial agreement with MDT rec-
evaluation design. Studies using multidisciplinary team ommendations, with complete concordance reported in
(MDT) decisions as the comparator have reported higher  72.5% of pre-therapeutic and 82.8% of post-therapeutic
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discussions.'? Similarly, a prospective mixed-cancer tumor
council cohort reported high concordance with MDT de-
cisions (k=0.764), with discordance clustering in cases re-
quiring individualized contextual judgment.'®! Conversely,
broader retrospective concordance analyses across diverse
solid tumors have reported lower overall concordance
(62.3%) with notable variation by tumor type.'¥ Togeth-
er, these reports support our observation that LLM per-
formance is not uniform across settings and that stage |l
colon cancer—where benefit is modest and risk-benefit
trade-offs are individualized—represents a particularly
challenging clinical context. In addition, because clinical
decisions were made across 2017-2024, whereas the LLM
was queried in December 2025 under “current” guideline
framing, temporal mismatch in guideline evolution and
practice patterns may also have contributed to systematic
differences.

A key insight from our multivariable analyses is that
ChatGPT and clinicians appeared to “weight” risk factors
differently. ChatGPT recommendations were strongly
driven by pathological risk variables—LVI (OR 8.650), PNI
(OR 13.380), and especially tumor budding (OR 41.779),
while adequate lymph node dissection reduced the like-
lihood of recommending chemotherapy (OR 0.159). In
contrast, clinicians’ decisions were independently asso-
ciated with LVI (OR 4.117), microsatellite instability (as-
sociated with lower chemotherapy use; OR 0.08), and
adequate lymph node dissection (OR 0.071), whereas
other factors (e.g., grade, location) were not significant.
Notably, the clinician model showed good but lower
discrimination than the ChatGPT model (AUC =0.837 vs.
0.966). The markedly higher AUC for predicting ChatGPT
outputs (0.966) should not be interpreted as clinical cor-
rectness. Rather, it likely reflects the determinism of the
model’s recommendation policy within a constrained
vignette feature space—i.e., a more rule-like, internal-
ly consistent mapping from the provided variables to
a binary output. It is likely that clinician decisions in-
tegrated contextual elements not fully represented in
structured vignettes (e.g., perceived frailty, postopera-
tive recovery, psychosocial factors and nuanced shared
decision-making ). These limitations likely contribute
both to between-model variability and to within-model
variability across repeated queries highlighted by prior
guideline scenario studies.”'®"7Improving the clinical
relevance of LLM outputs may require explicit guideline
grounding via retrieval-augmented generation (RAG) or
structured integration of authoritative sources to reduce
omission errors and standardize reasoning.'® In paral-
lel, stage Il colon cancer decision support may benefit
from hybrid architectures in which LLMs serve primarily

as a conversational interface for information synthesis
and patient-centered communication, while high-stakes
recommendations are anchored in auditable guideline
logic and complemented by validated, task-specific pre-
dictive models that better capture chemotherapy ben-
efit heterogeneity.'" Broader reviews of Al for clinical
prediction similarly emphasize that such tools should be
evaluated against clinically meaningful endpoints and
calibrated to real-world workflows.?”  Several limita-
tions should be emphasized. First, the retrospective de-
sign and region-specific practice patterns may limit the
external generalizability of our results. Second, ChatGPT
recommendations were derived from standardized vi-
gnettes with a constrained set of predefined inputs;
consequently, key determinants routinely shaping adju-
vant decisions (postoperative complications, functional
status, patient preference or anticipated toxicity) were
not represented and may have underestimated true
concordance. Third, ChatGPT responses were obtained
using a single-run design for the primary analysis and
generation parameters were not user-configurable in
the web interface. Although we observed fully concor-
dant outputs in an exploratory repeat-run check of 10
cases, this does not rule out stochastic variation under
different runs, prompts, or future model updates; there-
fore, reproducibility remains a key limitation. Fourth, we
assessed concordance with clinician decisions rather
than clinical outcomes; thus, our analysis cannot deter-
mine which recommendation strategy is “more correct,’
only that they differ systematically. Finally, the rapid
evolution of LLMs means that results are model- and
date-specific, and external validity should be reassessed
as models and guideline datasets change. Despite these
constraints, our study adds clinically grounded evidence
in a setting where decisions are preference-sensitive and
where small shifts in risk perception can meaningfully
change treatment choices.

Taken together, our findings suggest that current gen-
eral-purpose LLMs can support information synthesis
and decision framing, but their role in adjuvant chemo-
therapy selection for stage Il colon cancer should remain
adjunctive, with final recommendations anchored in
guideline-based multidisciplinary evaluation and indi-
vidualized patient assessment.

Conclusion

In this real-world cohort of pT3NO colon cancer, ChatGPT
showed moderate agreement with clinicians and a sys-
tematic tendency toward observation compared with
clinician practice. The LLM's recommendations ap-
peared more rule-driven and highly sensitive to how
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high-risk pathological features were presented, under-
scoring that LLM outputs should be used as decision
support, checked against contemporary guidelines, and
interpreted within a multidisciplinary clinical context.
Prospective, multicenter studies incorporating richer
patient-level inputs and outcome-based endpoints are
needed to define safe and effective use cases in adju-
vant decision-making.
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Supplementary Methods

LLM querying protocol, vignette template, output adjudication and robustness assessment

1) Standardized clinical vignette template
For each patient, a standardized clinical vignette was constructed using predefined clinicopathological variables and a
fixed ordering to minimize formatting-related variation. Each vignette included:
Date of operation
Age at diagnosis
Comorbidities
Primary tumor location (RIGHT vs LEFT colon)
Pathological stage (pT3NO; Stage IIA)
Presentation with bowel obstruction/perforation (YES/NO)
Preoperative CEA (ng/mL)
Histologic grade (GRADE 1/2/3)
Lymphovascular invasion (LVI: PRESENT/ABSENT)
Perineural invasion (PNI: PRESENT/ABSENT)
Tumor budding (Bd3/high-grade: PRESENT/ABSENT/UNKNOWN)
Microsatellite/MMR status (MSI/dMMR vs MSS/pMMR)
Surgical margins (NEGATIVE/POSITIVE)
Number of lymph nodes examined

2) Prompt used for LLM querying

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in [YEAR], would you recommend adjuvant chemotherapy
for this patient?

3) LLM model and query settings

Model: GPT-5.2 (OpenAl)
Access date: 15 December 2025

System message: You are a medical oncologist following NCCN, ESMO, and ASCO guidelines. Provide only a Yes or No
answer.

Temperature: default (not user-configurable in the web interface)
Top-p: default (not user-configurable in the web interface)

Max tokens: default

Seed: not available

Follow-up prompts: None

Output format: Binary (Yes/No)

4) Output adjudication rule

“Yes" = model recommends or considers chemotherapy.

“No” = model recommends observation/no chemotherapy.

5) Primary querying approach

Each vignette was submitted once (single-run) and the first response was used for analysis.

6) Robustness assessment

We repeated the LLM query five times in ten representative cases using identical prompts and settings. All runs produced
fully concordant outputs.



7) Case example prompt

1. Case (operated on [20 May 2023]):

At diagnosis, the patient was [51] years old with comorbidities including [hypertension and atherosclerotic heart disease].
The tumor was a [LEFT]-sided colon cancer staged as pT3NO (Stage IIA). There was NO presentation with bowel obstruc-
tion or perforation. Preoperative CEA was [1.2] ng/mL. Histologic grade was [GRADE 2]. Lymphovascular invasion was [LVI
ABSENT ]. Perineural invasion was [PNI ABSENT]. Tumor budding (Bd3/high-grade) was [ABSENT]. Microsatellite status was
[MSS]. Surgical margins were [MARGIN NEGATIVE . A total of [15] lymph nodes were examined.

Question: Considering the NCCN, ESMO, and ASCO guidelines applicable in [2023], would you recommend adjuvant che-
motherapy for this patient?

Answer: NO

"2. Case (operated on [20 May 2023]): At diagnosis, the patient was [51]
years old with comorbidities including [hypertension and
atherosclerotic heart disease]. The tumor was a [LEFT]-sided colon
cancer staged as pT3NO (Stage I1A). There was NO presentation with
bowel obstruction or perforation. Preoperative CEA was [1.2] ng/mL.
Histologic grade was [GRADE 2]. Lymphovascular invasion was [LVI
ABSENT ]. Perineural invasion was [PNI ABSENT]. Tumor budding
(Bd3/high-grade) was [ABSENT]. Microsatellite status was [MSS].
Surgical margins were [MARGIN NEGATIVE ]. A total of [15] lymph
nodes were examined. Question: Considering the NCCN, ESMO, and
ASCO guidelines applicable in [2023], would you recommend adjuvant
chemotherapy for this patient?”

No

2. Case (operated on [09.07.2020]):

At diagnosis, the patient was [68] years old with comorbidities including [hypertension]. The tumor was a [LEFT]-sided
colon cancer staged as pT3NO (Stage IIA). There was NO presentation with bowel obstruction or perforation. Preoperative
CEA was [2.59] ng/mL. Histologic grade was [GRADE 2]. Lymphovascular invasion was [LVI ABSENT ]. Perineural invasion
was [PNI ABSENT]. Tumor budding (Bd3/high-grade) was [ABSENT]. Microsatellite status was [MSS]. Surgical margins were
[MARGIN NEGATIVE 1. A total of [16] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in [YEAR], would you recommend adjuvant chemotherapy
for this patient?

Answer: NO
ChatGPT 5.2 ~

2. Case (operated on [09.07.2020]):

At diagnosis, the patient was [68] years old with comorbidities
including [hypertension]. The tumor was a [LEFT]-sided colon cancer
staged as pT3NO (Stage lIA). There was NO presentation with bowel
obstruction or perforation. Preoperative CEA was [2.59] ng/mL.
Histologic grade was [GRADE 2]. Lymphovascular invasion was [LVI
ABSENT ]. Perineural invasion was [PNI ABSENT]. Tumeor budding
(Bd3/high-grade) was [ABSENT]. Microsatellite status was [MSS].
Surgical margins were [MARGIN NEGATIVE ]. A total of [16] lymph
nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in
[2020], would you recommend adjuvant chemotherapy for this patient?

No



3. Case (operated on [09.06.2023]):

At diagnosis, the patient was [71] years old with NO comorbidities. The tumor was a [LEFT]-sided colon cancer staged as
pT3NO (Stage IIA). There was NO presentation with bowel obstruction or perforation. Preoperative CEA was [1.83] ng/mL.
Histologic grade was [GRADE 2]. Lymphovascular invasion was [LVI PRESENT 1. Perineural invasion was [PNI PRESENT]. Tu-
mor budding (Bd3/high-grade) was [ABSENT]. Microsatellite status was [MSS]. Surgical margins were [MARGIN NEGATIVE
1. A total of [10] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in [2023], would you recommend adjuvant chemotherapy
for this patient?

Answer: YES
ChatGPT 5.2 ~

3. Case (operated on [09.06.2023]):

At diagnosis, the patient was [71] years old with NO comorbidities. The
tumor was a [LEFT]-sided colon cancer staged as pT3NO (Stage IIA).
There was NO presentation with bowel obstruction or perforation.
Preoperative CEA was [1.83] ng/mL. Histologic grade was [GRADE 2].
Lymphovascular invasion was [LVI PRESENT . Perineural invasion was
[PNI PRESENT]. Tumor budding (Bd3/high-grade) was [ABSENT].
Microsatellite status was [MSS]. Surgical margins were [MARGIN
NEGATIVE ]. A total of [10] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in
[2023], would you recommend adjuvant chemotherapy for this patient?

4, Case (operated on [09.07.2021]):

At diagnosis, the patient was [51] years old with comorbidities including [hypertension]. The tumor was a [LEFT]-sided
colon cancer staged as pT3NO (Stage IIA). There was NO presentation with bowel obstruction or perforation. Preoperative
CEA was [1.22] ng/mL. Histologic grade was [GRADE 2]. Lymphovascular invasion was [LVI ABSENT ]. Perineural invasion
was [PNI ABSENT]. Tumor budding (Bd3/high-grade) was [ABSENT]. Microsatellite status was [MSS]. Surgical margins were
[MARGIN NEGATIVE 1. A total of [12] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in [2021], would you recommend adjuvant chemotherapy
for this patient?

Answer: NO

4. Case (operated on [09.07.2021]):

At diagnosis, the patient was [51] years old with comorbidities
including [hypertension]. The tumor was a [LEFT]-sided colon cancer
staged as pT3NO (Stage I1A). There was NO presentation with bowel
obstruction or perforation. Preoperative CEA was [1.22] ng/mL.
Histologic grade was [GRADE 2]. Lymphovascular invasion was [LVI
ABSENT ]. Perineural invasion was [PNI ABSENT]. Tumor budding
(Bd3/high-grade) was [ABSENT]. Microsatellite status was [MSS].
Surgical margins were [MARGIN NEGATIVE ]. A total of [12] lymph
nodes were examined.

Question:

Considering the NCCN, ESMG, and ASCO guidelines applicable in
[2021], would you recommend adjuvant chemotherapy for this patient?

No



5. Case (operated on [27.03.2018]):

At diagnosis, the patient was [64] years old with comorbidities including (hypertension and diabetes mellitus). The tumor
was a [LEFT]-sided colon cancer staged as pT3NO (Stage IlA). There was NO presentation with bowel obstruction or perfo-
ration. Preoperative CEA was [6.73] ng/mL. Histologic grade was [GRADE 2]. Lymphovascular invasion was [LVI PRESENT ].
Perineural invasion was [PNI PRESENT]. Tumor budding (Bd3/high-grade) was [PRESENT]. Microsatellite status was [MSS].
Surgical margins were [MARGIN NEGATIVE 1. A total of [16] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in [2018], would you recommend adjuvant chemotherapy
for this patient?

Answer: YES
ChatGPT 5.2 ~

5. Case (operated on [27.03.2018]):

At diagnosis, the patient was [64] years old with comorbidities
including (hypertension and diabetes mellitus). The tumor was a [LEFT]-
sided colon cancer staged as pT3NO (Stage IIA). There was NO
presentation with bowel obstruction or perforation. Preoperative CEA
was [6.73] ng/mL. Histologic grade was [GRADE 2]. Lymphovascular
invasion was [LVI PRESENT ]. Perineural invasion was [PNI PRESENT].
Tumor budding (Bd3/high-grade) was [PRESENT]. Microsatellite status
was [MSS]. Surgical margins were [MARGIN NEGATIVE ]. A total of [16]
lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in
[2018], would you recommend adjuvant chemotherapy for this patient?

Yes.

6. Case (operated on [08.07.2020]):

At diagnosis, the patient was [67] years old with comorbidities including (hypertension,diabetes mellitus and atheroscle-
rotic heart disease). The tumor was a [LEFT]-sided colon cancer staged as pT3NO (Stage IIA). There was NO presentation
with bowel obstruction or perforation. Preoperative CEA was [2.62] ng/mL. Histologic grade was [GRADE 2]. Lymphovascu-
lar invasion was [LVI PRESENT 1. Perineural invasion was [PNI PRESENT]. Tumor budding (Bd3/high-grade) was [PRESENT].
Microsatellite status was [MSS]. Surgical margins were [MARGIN NEGATIVE ]. A total of [20] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in [2020], would you recommend adjuvant chemotherapy
for this patient?

Answer: YES
ChatGPT 5.2 ~

6. Case (operated on [08.07.2020]):

At diagnosis, the patient was [67] years old with comorbidities
including (hypertension,diabetes mellitus and atherosclerotic heart
disease). The tumor was a [LEFT]-sided colon cancer staged as pT3NO
(Stage I1A). There was NO presentation with bowel obstruction or
perforation. Preoperative CEA was [2.62] ng/mL. Histologic grade was
[GRADE 2]. Lymphovascular invasion was [LVI PRESENT ]. Perineural
invasion was [PNI PRESENT]. Tumor budding (Bd3/high-grade) was
[PRESENT]. Microsatellite status was [MSS]. Surgical margins were
[MARGIN NEGATIVE ]. A total of [20] lymph nodes were examined.
Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in
[2020], would you recommend adjuvant chemotherapy for this patient?

Yes.



7. Case (operated on [23.09.2024]):

At diagnosis, the patient was [62] years old with NO comorbidities. The tumor was a [RIGHT]-sided colon cancer staged
as pT3NO (Stage IIA). There was presentation with bowel obstruction or perforation. Preoperative CEA was [21.9] ng/mL.
Histologic grade was [GRADE 2]. Lymphovascular invasion was [LVI ABSENT 1. Perineural invasion was [PNI ABSENT]. Tumor
budding (Bd3/high-grade) was [PRESENT]. Microsatellite status was [MSS]. Surgical margins were [MARGIN NEGATIVE ]. A
total of [15] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in [2024], would you recommend adjuvant chemotherapy
for this patient?

Answer: YES

7. Case (operated on [23.09.2024]):

At diagnosis, the patient was [62] years old with NO comorbidities. The
tumor was a [RIGHT]-sided colon cancer staged as pT3NO (Stage IIA).
There was presentation with bowel obstruction or perforation.
Preoperative CEA was [21.9] ng/mL. Histologic grade was [GRADE 2].
Lymphovascular invasion was [LVI ABSENT ]. Perineural invasion was
[PNI ABSENT]. Tumor budding (Bd3/high-grade) was [PRESENT].
Microsatellite status was [MSS]. Surgical margins were [MARGIN
NEGATIVE ]. A total of [15] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in
[2024], would you recommend adjuvant chemotherapy for this patient?

Yes.

8. Case (operated on [31.05.2023]):

At diagnosis, the patient was [75] years old with comorbidities including (hypertension and diabetes mellitus). The tumor
was a [RIGHT]-sided colon cancer staged as pT3NO (Stage lIA). There was presentation with bowel obstruction or perfora-
tion. Preoperative CEA was [1.56] ng/mL. Histologic grade was [GRADE 2]. Lymphovascular invasion was [LVI PRESENT ].
Perineural invasion was [PNI ABSENT]. Tumor budding (Bd3/high-grade) was [UNKNOWN]. Microsatellite status was [MSI].
Surgical margins were [MARGIN NEGATIVE 1. A total of [16] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in [2023], would you recommend adjuvant chemotherapy
for this patient?

Answer: NO

ChatGPT 5.2 ~

8. Case (operated on [31.05.2023]):

At diagnosis, the patient was [75] years old with comorbidities
including (hypertension and diabetes mellitus). The tumor was a
[RIGHT]-sided colon cancer staged as pT3NO (Stage IlA). There was
presentation with bowel obstruction or perforation. Preoperative CEA
was [1.56] ng/mL. Histologic grade was [GRADE 2]. Lymphovascular
invasion was [LVI PRESENT ]. Perineural invasion was [PNI ABSENT].
Tumor budding (Bd3/high-grade) was [UNKNOWN]. Microsatellite
status was [MSI]. Surgical margins were [MARGIN NEGATIVE . A total of
[16] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in
[2023], would you recommend adjuvant chemotherapy for this patient?



9. Case (operated on [25.11.2023]):

At diagnosis, the patient was [65] years old with comorbidities including (diabetes mellitus). The tumor was a [RIGHT]-sid-
ed colon cancer staged as pT3NO (Stage IIA). There was presentation with bowel obstruction or perforation. Preoperative
CEA was [UNKNOWN] ng/mL. Histologic grade was [GRADE 1]. Lymphovascular invasion was [LVI PRESENT ]. Perineural
invasion was [PNI ABSENT]. Tumor budding (Bd3/high-grade) was [PRESENT]. Microsatellite status was [MSS]. Surgical
margins were [MARGIN NEGATIVE ]. A total of [12] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in [2023], would you recommend adjuvant chemotherapy
for this patient?

Answer: YES
ChatGPT 5.2 ~

9. Case (operated on [25.11.2023]):

At diagnosis, the patient was [65] years old with comorbidities
including (diabetes mellitus). The tumor was a [RIGHT]-sided colon
cancer staged as pT3NO (Stage I1A). There was presentation with bowel
obstruction or perforation. Preoperative CEA was [UNKNOWN] ng/mL.
Histologic grade was [GRADE 1]. Lymphovascular invasion was [LVI
PRESENT ]. Perineural invasion was [PNI ABSENT]. Tumor budding
(Bd3/high-grade) was [PRESENT]. Microsatellite status was [MSS].
Surgical margins were [MARGIN NEGATIVE ]. A total of [12] lymph
nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in
[2023], would you recommend adjuvant chemotherapy for this patient?

10. Case (operated on [27.10.2022]):

At diagnosis, the patient was [66] years old with NO comorbidities. The tumor was a [LEFT]-sided colon cancer staged as
PT3NO (Stage IIA). There was NO presentation with bowel obstruction or perforation. Preoperative CEA was [4.85] ng/mL.
Histologic grade was [GRADE 2]. Lymphovascular invasion was [LVI ABSENT 1. Perineural invasion was [PNI ABSENT]. Tumor
budding (Bd3/high-grade) was [ABSENT]. Microsatellite status was [MSS]. Surgical margins were [MARGIN NEGATIVE ]. A
total of [10] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in [2022], would you recommend adjuvant chemotherapy
for this patient?

Answer: YES

10. Case (operated on [27.10.2022]):

At diagnosis, the patient was [66] years old with NO comorbidities. The
tumor was a [LEFT]-sided colon cancer staged as pT3NO (Stage I1A).
There was NO presentation with bowel obstruction or perforaticn.
Preoperative CEA was [4.85] ng/mL. Histologic grade was [GRADE 2].
Lymphovascular invasion was [LVI ABSENT ]. Perineural invasion was
[PNI ABSENT]. Tumor budding (Bd3/high-grade) was [ABSENT].
Microsatellite status was [MSS]. Surgical margins were [MARGIN
NEGATIVE ]. A total of [10] lymph nodes were examined.

Question:

Considering the NCCN, ESMO, and ASCO guidelines applicable in
[2022], would you recommend adjuvant chemotherapy for this patient?



Table S1. Output stability assessment in repeated LLM runs (n=10 cases, 5 runs each)

Case ID Run1 Run2 Run3 Run4 Run5 Stability
Case-01 No No No No No 100%
Case-02 No No No No No 100%
Case-03 Yes Yes Yes Yes Yes 100%
Case-04 No No No No No 100%
Case-05 Yes Yes Yes Yes Yes 100%
Case-06 Yes Yes Yes Yes Yes 100%
Case-07 Yes Yes Yes Yes Yes 100%
Case-08 No No No No No 100%
Case-09 Yes Yes Yes Yes Yes 100%
Case-10 Yes Yes Yes Yes Yes 100%

The 10 cases selected for repeated-run analysis were chosen to represent a spectrum of clinical risk profiles (low-risk vs high-risk stage Il disease), including cases with and without
adverse pathological features (LVI, PNI, high tumor budding, MSI status)

Table S2. Internal validation and calibration metrics

Model n AUC AUC Optimism AUC optimism Brier Calibration Calibration
(apparent) (cross-validated) (corrected) intercept slope

ChatGPT 147 0.966 0.910 0.043 0.923 0.074 0.000 1.000

recommendation

Clinician 147 0.837 0.724 0.083 0.754 0.162 0.000 1.000
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Figure S1. Calibration plot of the ChatGPT model. Figure S2. Calibration plot of the clinician model.



