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Abstract 
Background: Recently, the European Association of Urology (EAU) Guidelines presented an official Bot to assist urologists during Guidelines 
navigation. Howev er, up to date no external validation is available.
Aim: To assess accuracy, completeness, and clarity of the Guidelines Bo t for Sexual and Reproductive Health.
Methods: A total of 228 questions based on the EAU Sexual and Reproductive Health Guidelines recommendations were developed. Each 
question was inputted to the EAU Guidelines Bot and the response was reviewed by two expert u ro-andrologists. Discrepancies were resolved
by discussion with a third expert. Results were further stratified per grade of recommendation.
Outcomes: Evaluate the rate of accurate, complete, and clear answers to guidelines-related questions using a 5-point Likert scale and the impact
of the grade of recommendation on the quality of the answer.
Results: Overall, 228 questions were developed. In terms of accuracy 224/228 (98.3%) were defined as accurate (score-4-5), 2/228 (0.9%) 
presented a fair accuracy (score = 3) while 2/228 (0.9%) were deemed not accurate (score 1-2). In terms of completeness, 223/228 (97.8%) 
were defined as complete (score-4-5), 2/228 (0.9%) presented a fair completeness (score 3), while 3/228 (1.3%) were deemed not complete. 
Finally in terms of clarity, 225/228 (98.7%) were defined as clear (score-4-5), 2/228 (0.9%) presented a fair clarity (score 3) and 0/228 were not
clear. When comparing strong and weak recommendations, no differences were recorded.
Clinical Implications: The EAU Guidelines Bot may serve as a reliable clinical decision support tool for urologists seeking r apid, evidence-based
guidance on sexual and reproductive health management.
Strengths & Limitations: This is the first external evaluation of the EAU Guidelines Bot. Our results suggest a significant improvement in 
terms of reliability when compared to general AI tools. However, our queries w ere straightforward and developed directly from guideline
recommendations and results might not apply to complex real-world clinical scenarios.
Conclusions: EAU Guidelines Bot represents an accurate and reliable tool for Sexual and Reproductive Health Guidelines navigation, but further 
validation is required to evaluate its applicability in clinical practice.
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Introduction 
Artificial Intelligence (AI) has permeated every aspect of 
human life, thanks to its sophisticated and reliable decision-
making and problem-solving capabilities.1 The range of 
AI applications in the medical field spans from diagnostic 
work-up and treatment planning to surgical training and
intraoperative guidance.1 The development of trained and 

validated Large Language Models (LLMs) has been demon-
strated to assist clinical practice.2 While the final decision 
making on diagnostic work-up and patient management 
remains human-driven, chatbots have allowed easier access to 
medical knowledge and evidence-based medicine. However, 
the integration of LLMs into clinical practice still raises critical
questions about reliability, accuracy, and overall applicability.
Despite the promising potential, the adoption of AI-powered
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chatbots in specialized medical domains currently remains 
limited and unstructured. European Association of Urology 
(EAU) Guidelines are updated yearly in order to provide
the highest level of recommendation for high-quality care.3 

Although the EAU Guidelines are highly reliable, their annual 
updates and considerable length can represent a practical 
limitation for their daily application, particularly in light of 
the limited time available to the medical staff. To overcome
these obstacles, an official EAU Guidelines AI-powered
Chatbot has been released from the EAU Guidelines office,
and can be directly accessed through the Guideline website.3 

EAU Guidelines on Sexual and Reproductive Health offer a 
thorough summary of the medical aspects related to sexual
and reproductive health in adult men.3 

Andrological problems are often under recognized by gen-
eral urologists.4 Nevertheless, they account for approximately 
13%-17% of all urology outpatient visits and encompass a
wide spectrum of clinical presentations requiring complex
management strategies.4 Adherence to clinical guidelines rep-
resents a critical issue in both urology and andrology, as it 
ensures the selection of the most appropriate management 
options for patients. In real-world clinical practice, consulting 
guidelines can be time-consuming; consequently, decision-
support tools such as guideline-based bots may provide rapid 
access to relevant information for urologists and andrologists. 
However, for such tools to be clinically reliable, it is essential
that the information they provide strictly aligns with estab-
lished guidelines. In the present study, we aimed to evaluate
the reliability of the EAU Guidelines Bot on Sexual and
Reproductive Health guidelines. Secondarily, we evaluated the
association between the quality of the answer and the strength
of the related recommendations (weak vs. strong).

Materials and methods

The Chatbot and the queries

This is a cross-sectional study evaluating the responses pro-
vided by the EAU Guidelines Bot on Sexual and Reproductive 
Health across all guidelines’ topics. Each question was linked 
to a specific recommendation and its strength was noted. 
The Chatbot was introduced with the 2025 version of the
EAU Guidelines, and developed adopting the OpenAssistant-
GPT platform, a no-code, open-source platform that enables
the creation of custom AI Chatbots powered by OpenAI’s
Application Programming Interface through web crawling
and retrieval-augmented generation technology.5 However, 
the specific language model powering the Chatbot remains 
undisclosed. The Chatbot is conf igured to produce responses
derived solely from the official Guidelines material.

The queries were developed by expert uro-andrologists and 
spanned across all topics of the EAU Guidelines on Sexual and 
Reproductive Health, one for each recommendation. Ques-
tions were developed sticking to the recommendation main-
tain reproducibility. Questions were submitted through the
Bot interface available directly on the EAU Guidelines’ website
without additional follow-up prompts or modifications. For
each query, the single AI-generated answer was recorded for
the analysis and no further information was inputted.

Response evaluation and statistical analysis

Each response was evaluated across three dimensions: 
accuracy, completeness, and clarity. Two board-certified 

uro-andrologists independently and meticulously scored each 
answer using a 5-point Likert Scale (1 = very poor; 2 = poor; 
3 = fair; 4 = good; 5 = excellent). Accuracy was defined as 
the alignment of the content with established guidelines 
recommendations. Completeness examined whether all 
important aspects of the question were addressed by the 
response. Clarity evaluated the understandability and articu-
lation of the answer, with regard to the intended audience. 
Disagreements between the two reviewers were resolved 
through discussion with a third senior uro-andrologist. The 
overall performance for each attribute was calculated by 
examining the score distribution for the attribute across 
all questions. A score of 4 or 5 per attribute defined high
performance. For each attribute, the number and percentage
of answers rated high, fair, or poor were calculated. Finally,
questions were further stratified according to the guideline
recommendation strength (weak vs. strong) to assess whether
the strength of the recommendation could influence the
Bot’s performance. To do so, the rate of high performance
scores for each attribute was compared between strong and
weak recommendations. Categorical variables were reported
as number and percentages and the association between
variables was tested using a Chi-square test with statistical
significance defined as P < .05. Inter-reader agreement was
evaluated using kappa coefficient of agreement.

Statistical analysis was carried out using SPSS version 27.0 
(IBM Corp: Armonk, NY, USA).

Results 
Quality of the answers

Overall, a total of 228 questions were developed and 
answered by the Chatbot. The EAU Guidelines Bot provided 
mostly high-quality answers. Regarding accuracy, 224/228 
(98.3%) of the answers were rated as accurate (scores 4-
5), 2/228 (0.9%) as fairly accurate (score 3) and 2/228 
(0.9%) were deemed not accurate (score 1-2). In terms 
of completeness, 223/228 (97.8%) received a score of 4-5 
(complete), 2/228 (0.9%) a score of 3 (fairly complete) and
3/228 (1.3%) received scores of 1 or 2 (not complete). Finally,
clarity was defined as clear (score 4-5) in 225/228 (98.7%) of
answers and fairly clear (score 3) in 3/228 (1.3%). No answer
was defined as not clear by the reviewers (0/228). Inter-reader
agreement for accuracy, completeness, and clarity was 88%,
81%, and 77.6%, respectively.

An example of an accurate and inaccurate answer is
reported in Table 1, together with the corresponding guideline 
recommendation. The complete questions’ list w ith the
relative assigned scores is reported in the Supplementary 
Material 1 and 2. 

The influence of the str ength of recommendation

The rate of accurate, complete, and clear responses is reported
in Table 2 stratified by the strength of recommendation. 
Respectively, a total of 149/228 (65.3%) and 79/228 (34.7%) 
strong and weak recommendations were identified. When 
comparing the quality of the responses across strong and 
weak recommendations, no statistically significant differences 
were found. In particular, a high accuracy, completeness, and
clarity was found respectively for 98.7% (147/149), 98.0
% (146/149), and 98.7% (147/149) of question based on
strong-recommendations compared to 97.5% (77/79), 97.5%
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Table 1 Representative examples of high- and low-quality responses generated by the EAU guidelines bot. Examples reflect one response rated as 
accurate, complete, and clear (bottom), and one response rated as inaccurate, incomplete, and clear (top), based on expert evaluation of alignment w ith
the EAU Sexual and Reproductive Health Guidelines.

Recommendation Strength rating Question Bot answer Evaluation 

Do not offer 
intralesional treatment 
with steroids to reduce 
penile curvature, plaque 
size or pain.

strong Which intralesional 
treatments should be 
avoided in Peyronie’s 
disease?

“Intralesional verapamil and interferon alpha-2b 
are not recommended for the treatment of 
Peyronie’s disease due to insufficient evidence of 
efficacy.” 
Therefore, intralesional verapamil and interferon 
alpha-2b should be avoided in Peyronie’s disease
treatment.

-Inaccurate (2)
-Incomplete (2) 
-Clear (5) 

Repeat total 
testosterone on at least 
two separate occasions 
when <12 nmol/L and 
before starting 
testosterone therapy.

strong What should be done 
before starting 
testosterone therapy if 
total testosterone is 
below 12 nmol/L?

“Repeat total testosterone on at least two 
separate occasions when <12 nmol/L and before 
starting testosterone therapy.” 
This means that if the total testosterone level is 
below 12 nmol/L, it is recommended to confirm 
this finding by measuring total testosterone again 
on at least two separate occasions before
initiating testosterone therapy. This approach
accounts for biological variability and ensures
accurate diagnosis.

-Accurate (5)
-Complete (5) 
-Clear (5) 

Table 2 Overall and stratified performance of the EAU guidelines bot in answering Sexual and Reproductive Health queries. The top half reports the 
distribution of accuracy, completeness, and clarity ratings across all 228 Bot-generated answers. The bottom part compares the rate of high-quality 
responses (score 4-5) between questions based on strong versus weak recommendations, with corresponding P-values.

Overall quality of ans wers 

Attribute Excellent/Good (Score 4-5) Fair (Score 3) Poor (Score 1-2) 

Accuracy 224 (98.3%) 2 (0.9%) 2(0.9%) 
Completeness 223 (97.8%) 2 (0.9%) 3 (1.3%) 
Clarity 225 (98.7%) 3 (1.3%) 0 

Performance by guideline recommendation strength 

Attribute Strong recommendations (n = 149) Weak recommendations (n = 79) P 

Accuracy (4-5) 147 (98.7%) 77 (97.5%) 0.83 
Completeness (4-5) 146 (98.0%) 77 (97.5%) 0.78 
Clarity (4-5) 147 (98.7%) 78 (98.8%) 0.99 

(77/79), and 98.8% (78/79) of questions based on weak-
recommendations (P = .83, P = .78, and P = .99).

Discussion 
In recent years, many studies have evaluated the applications 
of LLMs in medical practice and particularly in Urology.2,6 

With the expanding adoption of these AI-driven tools in 
healthcare, their impact on the medical community and most 
importantly on patient care must be carefully addressed. 
While medical practitioners at different levels of seniority 
have admitted to adopting some form of LLMs for medical
information, ethical concerns associated with the adoption
of these tools remain, such as the need to verify the accu-
racy of the responses and careful supervision by qualified
attendings.6,7 This is particularly true when adopting general 
readily available LLMs. Recently, Asker et al.8 found an 
accuracy of 80% for ChatGPT-40, DeepSeek-R1 and Grok-
3 in answering multiple-choice questions derived from the 
European Board of Urology in-service examination book-
lets. However, a comparative study by Eckrich et al.9 found 
that consultants produced higher-quality responses than those 

generated by LLMs. To summarize, LLMs cannot serve as 
reliable substitutes for peer-reviewed publications or clinical 
guidelines. Hypothetically, the EAU overcame this issue by
providing a validated Chatbot generated directly and solely
from published EAU Guidelines.3,5 

In the present study, we evaluated the performance of 
the EAU Guidelines Chatbot on Sexual and Reproductive 
Health. After having developed 228 queries on different topics 
all relevant to the Guidelines of interest, two expert uro-
andrologists reviewed the responses provided by the Chatbot 
in terms of accuracy, completeness, and clarity. 224 (98.3%), 
223 (97.8%), and 225 (98.7%) of the answers were rated as 
accurate, complete, and clear. The study involved the evalu-
ation of a large number of questions which could result in
fatigue and satisfying bias effect of the reviewer. To mitigate
such bias we decided to include two reviewers which evaluated
30 questions per day. The bot was very precise often which
explains the observed near ceiling performance. These results
suggest a significant improvement in terms of reliability when
compared to general AI tools.8-10 Particularly, when using 
2023 EAU guidelines on prostate cancer (PCa) as reference
standard, chatGPT responses to PCa-related queries were
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rated as completely correct only in 26% of cases.10 The 
EAU Guidelines Bot’s stronger performance can likely be 
attributed to its design, which uses verified EAU Guidelines 
content as its primary knowledge source, thus minimizing 
factual errors. Accordingly, while general AI systems draw
from vast and varied training data, this Bot bases its answers
specifically on evidence-based, peer-reviewed recommenda-
tions.3,8,10 Moreover, we aimed to evaluate the impact of the 
strength of recommendation on the quality of the answer. The 
EAU guidelines refer to strong recommendations as ref lecting
high-quality evidence and/or clear advantages of benefits over
risk, while weak recommendations indicate limited evidence,
unclear benefit/harm, or variability in patient preferences.11 

The Chatbot demonstrated consistent reliability across ques-
tions generated on both strong and weak recommendations. 
In particular, it showed to take into account the grade of 
recommendation and information available, suggesting cau-
tion or highlighting the presence of conflicting evidence.
This is a likely advantage when compared to other general
LLMs, which have been criticized to provide too assertive
and overconfident responses not justified by the available
evidence.12-16 In the future, similar reliable chatbots, with 
verified medical sources and carefully constrained outputs 
could be developed in simplified versions specifically designed 
for patient use. Such chatbots could address non-medical users
to a referral center for their specific condition and simplify
healthcare access, finally optimizing waitlist management and
resource allocation.

Our results suggest the reliability and accuracy of the 
EAU guidelines Chatbot on Sexual and Reproductive Health. 
However, several limitations must be addressed, Firstly, 
despite the very low-rate of inaccurate and incomplete 
responses, the presence of suboptimal answers derived from 
minor guideline deviations highlights the need for human 
supervision. Secondly, our queries were based directly on 
Guidelines recommendations and clearly expressed. Our study
was intentionally designed as a structured evaluation using
standardized guideline-based questions. While real-world
queries were not assessed, the chatbot is capable of scenario-
based reasoning, which is currently being evaluated in an
ongoing case-based study. Finally, despite the high experience
level of the two reviewers, the quality assessment remained
inherently subjective.

Conclusions 
In the present study, the EAU Guidelines Bot for Sexual and 
Reproductive Health demonstrated high accuracy, reliability 
and consistency when replying to guidelines-based queries. 
While our results do not directly apply to real-world scenarios, 
they suggest the potential adoption of the Bot for a rapid
access to updated recommendations. The present study opens
the road to further studies evaluating real-life scenarios and
complex clinical cases.
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