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Introduction The aim of the study was to evaluate the accuracy of responses from three common 
artificial intelligence (AI) tools – ChatGPT, Claude, and DeepSeek – to patient enquiries regarding lower 
urinary tract symptoms (LUTS), comparing these responses to European Association of Urology (EAU) 
2025 guidelines. As patients increasingly turn to large language models (LLMs), it is crucial to assess 
their reliability.
Material and methods Prospective face-to-face and telephone general urology clinics were conducted 
between April and May 2025, during which consented patients were asked to state the questions they 
would submit to an AI tool if they were to enquire about their LUTS. These questions were submitted  
to ChatGPT (GPT-4), Claude (Sonnet 4.0), and DeepSeek (V3), and the responses were summarised  
and compared against the EAU guidelines. Each response was categorised as correct, missing key ele-
ments from the guidelines, or incorrect/misleading. 
Results Sixteen patients participated in the study, and following removal of duplicate questions, a total 
of 13 were included for analysis. These questions covered symptom causation, diagnostic workup  
and management of LUTS. All models provided correct information in 92.3% of their responses when 
compared to the EAU guidelines. However, 92.3–100% of answers omitted key elements from the 
guidelines, and 30.8–92.3% contained incorrect or misleading content.
Conclusions Current LLMs provide readily accessible guidance on LUTS; however, their unsupervised 
use in clinical decision-making remains a concern and may be considered premature.
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Introduction

Lower urinary tract symptoms (LUTS) affect both 
men and women, with a global prevalence of 63.2% [1].  
Despite this, approximately two-thirds of individu-
als with LUTS do not discuss their symptoms with 
a healthcare professional, often due to embarrass-

ment or the perception that such symptoms are  
a normal part of ageing [2, 3].
Digital technologies, particularly artificial intelli-
gence (AI), are enhancing medical practice by im-
proving patient communication and diagnostic ac-
curacy [4]. One of the most prominent applications 
of AI in medicine involves large language models 
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(LLMs), which generate human-like text in re-
sponse to user input. 
Transformers such as ChatGPT, which can gener-
ate contextually relevant medical information, have 
proven helpful in explaining various urological 
topics. Other emerging models, including Claude  
and DeepSeek, aim to provide safe and informative 
responses [5]. This represents a potentially trans-
formative opportunity for patients who face bar-
riers to traditional pathways for seeking medical 
advice [6]. 
A recent health survey reported that 48% of con-
sumers actively use generative AI for health-related 
enquiries [7]. Another survey of 607 participants 
found that 78.4% were willing to use ChatGPT 
for self-diagnosis [8]. However, several challenges 
remain, including potential declines in patient 
trust, concerns about AI accuracy, and risks related  
to data breaches [9, 10].
Therefore, it is crucial to assess how LLMs inter-
pret patient questions related to LUTS. This study 
aimed to compare responses from GPT-4, Claude 
(Sonnet 4.0), and DeepSeek (V3) against the current 
European Association of Urology (EAU) guidelines, 
evaluating their reliability in addressing patient-
style LUTS queries in accordance with evidence-
based standards.

MATERIAL AND METHODS

This study was registered with the local Quality and 
Clinical Governance Department (PCD1237). From 
8 April 2025, patients with LUTS attending general 
urology clinics – either face-to-face or via telephone –  
were invited to participate in a study in which 
they would be asked what questions they might 
submit to an AI tool such as ChatGPT regarding 
their condition. Inclusion criteria comprised new  
or follow-up adult patients (aged >18 years), male 
or female, who presented with LUTS and were able 
to provide consent. 
Patients who gave verbal consent were invited 
by a single clinician (ME), conducting the clinics,  
to pose questions related to their condition. These 
questions were recorded in an Excel spreadsheet, 
and duplicate entries were removed. The study 
concluded once 3–6 unique questions had been col-
lected in each of the following thematic categories: 
1)  symptom causation; 2) diagnostic approaches 
(both non-invasive and invasive); and 3) medical 
and surgical treatments, including the safety of in-
terventions and side-effect profiles. The study end-
ed on 8 May 2025.
The final set of questions was submitted to three 
widely available LLMs:

•	 Chat Generative Pre-trained Transformer 
(ChatGPT-4, OpenAI, April 2025 version);

•	 Claude (Sonnet 4.0, Anthropic, 2025 access);
•	 DeepSeek (2025 release).
The responses generated by each model were inde-
pendently reviewed by senior urologists (KHP, AE). 
Decisions on agreement are summarised in Suppl. 
Material (suppl. File 1, suppl. Tables 1, 2), and any 
discrepancies were resolved through discussion. 
Evaluation was based on compliance with the EAU 
2025 guidelines (publicly available online). Depend-
ing on the questions posed, the two relevant EAU 
guidelines reviewed were:
•	 non-neurogenic female LUTS [11]; 
•	 management of non-neurogenic male LUTS [12]. 
Each answer was assessed using three predefined 
criteria:
•	 Whether the response included accurate infor-

mation consistent with EAU guidance.
•	 Whether it omitted key content highlighted  

in the guidelines.
•	 Whether it contained incorrect or misleading 

statements.

Analysis

A structured assessment table was used to record 
binary outcomes (Yes/No) for each criterion, per 
model, and per question. Any disagreements be-
tween reviewers were resolved through consen-
sus discussion. The grading criteria and examples  
of grading are demonstrated in Suppl. Material 
(Suppl. File 1, suppl. Tables 1, 2).
The primary outcome was the proportion of re-
sponses per model that fully aligned with the EAU 
2025 guidelines. Secondary outcomes included  
the frequency and nature of missed information and 
incorrect content. Figures are reported as whole 
numbers, accompanied by percentages and ranges. 
For continuous data, the mean and range were used 
to present averages. 
Tables and the Figure were created using Microsoft 
Excel (Microsoft Corporation, 2025, version 16).

RESULTS

Between 8 Apr 2025 and 8 May 2025, five face-
face and one telephone clinic were conducted (by 
ME), attended by 72 patients (45 [62.5%] males, 
27 [37.5%] females). Sixteen patients participat-
ed in the study (9 [56.25%] males, 7 [43.75%] fe-
males). The mean (range) age in years was 61.85 
(22–88) overall; male 54.43 (22–76); female 60.5 
(41–88). Following removal of duplicate ques-
tions, a total of 13 were included for analysis 
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(Table 1). These questions covered symptom cau-
sation, diagnostic workup and management of 
LUTS. All models provided correct information 
in 92.3% (n = 12) of their responses when com-
pared to the EAU guidelines. However, 92.3–100%  
(n = 12–13) of answers omitted key elements from 
the guidelines. Regarding incorrect information, 
30.8% (n = 4) of ChatGPT responses were incor-
rect, compared to 61.5% (n = 8) for Claude and 
92.3% (n = 12) for DeepSeek. The comparative 
performance of the three AI tools is illustrated in 
Figure 1. ChatGPT delivered structured and mostly 
accurate responses that closely adhered to the EAU 
guidelines. Claude provided structured and clinical-
ly sensible answers but frequently omitted key de-
tails or included inaccuracies relative to EAU stan-
dards. DeepSeek produced the most comprehensive 
responses in terms of format, but often included 
outdated, tangential, or guideline-inconsistent in-
formation.

Analysis of responses

The summary of AI responses to each patient ques-
tion, alongside the corresponding EAU 2025 guide-
lines, is presented in Table 2.

Question 1: Causes of nocturia
All AI models provided good overviews but over-
looked nocturnal and 24-hour polyuria, which are 
key points in the EAU guidelines. DeepSeek was 
the most comprehensive, Claude included tangen-
tial factors such as pregnancy, and ChatGPT of-
fered a well-structured overview.

Question 2: Causes of LUTS
While all models listed the correct causes, they 
missed critical conditions, such as nocturnal 
polyuria and chronic pelvic pain syndrome, both  
of which are highlighted in EAU guidelines.

Question 3: Causes of overactive bladder 
All models included relevant factors but failed  
to exclude conditions such as urinary tract infection 
and bladder outlet obstruction, which are essential 

Table 1. Questions patients would submit to an AI tool regarding their symptoms

Question 
number Question category Patient’s question

1 Symptom causes Why do I wake up at night to urinate (nocturia)?

2 Symptom causes Why am I experiencing urinary symptoms such as frequent urination, urgency, and a weak stream?

3 Symptom causes Why do I have an overactive bladder?

4 Diagnostic approach (invasive) Can a flexible cystoscopy help determine the cause of my urinary symptoms?

5 Diagnostic approach (non-invasive) What kind of scans or imaging can identify the cause of my urinary symptoms?

6 Diagnostic approach (non-invasive) How can doctors check my urinary symptoms without doing any invasive tests?

7 Diagnostic approach (invasive) What are the more invasive tests to investigate my urinary symptoms?

8 Medical treatment What medicines can help treat my urinary symptoms?

9 Medical treatment What are the side effects of solifenacin, and how does it work?

10 Conservative treatment Are there any lifestyle changes or non-medical treatments I can try to manage my urinary symptoms?

11 Surgical treatment How safe is prostate surgery, such as transurethral resection?

12 Medical treatment What are the side effects of taking medicines for my urinary symptoms?

13 Surgical treatment What types of surgery are available for treating urinary or prostate problems?

Figure 1. Performance comparison of AI models (ChatGPT, 
Claude, and DeepSeek) in responding to LUTS-related patient 
questions.
Responses were categorised as correct, missing key contents or incorrect/
misleading responses, benchmarked against the 2025 EAU guidelines.
EAU – European Association of Urology; LUTS – lower urinary tract symptoms
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considerations according to the EAU guidelines.  
In addition, they lacked a clear definition of overac-
tive bladder.

Question 4: Role of flexible cystoscopy
ChatGPT incorrectly stated that flexible cystoscopy 
is routinely used for the initial evaluation of LUTS. 

Claude omitted bladder neck dynamics, while 
DeepSeek provided the most detailed anatomical  
insights.

Question 5: Imaging for LUTS
All models correctly identified ultrasound (US)  
as the initial imaging method but also recommend-

Table 2. Summary of AI responses to patient questions and comparison with EAU recommendations

Question ChatGPT Claude DeepSeek EAU

1. Causes  
of nocturia

Urological, systemic, 
behavioural lifestyle 
factors, and ageing

Medical and lifestyle 
causes, including 
stress and pregnancy

Medical, 
neurological causes

Bladder storage problems; 24-hour polyuria; nocturnal polyuria; 
sleep disorders; mixed aetiology [12]

2. Causes  
of LUTS

BPH, OAB, infections, 
stones, cancer, and 
neurological conditions. 
Classified by symptom

Includes medications, 
BOO, ageing; suggests 
urinalysis and imaging

Adds neurogenic 
bladder and 
diabetes; outlines 
next steps (PSA, US)

Emphasises missed causes such as chronic pelvic pain  
syndrome and detrusor underactivity; symptom classification  
is essential [12]

3. Causes  
of OAB

Neurological diseases, 
ageing, BOO, diabetes, 
and idiopathic 
conditions

Hormonal and dietary 
causes; stresses 
thorough evaluation

Details on detrusor 
activity, obesity,  
and diagnostics

Highlights the need to exclude infection and obvious pathology, 
as defined by the EAU [11]

4. Role  
of flexible 
cystoscopy

Not first-line; used  
for complex  
or unresolved LUTS

Second-line  
for haematuria, 
cancer suspicion,  
or failed treatments

Detects structural 
issues; used after 
initial tests

Not routine; consider for patients with red flag symptoms [12]

5. Imaging  
for LUTS

US, CT urogram, MRI, 
cystoscopy

Prioritises US, CT,  
or MRI for red flags

Prefers US, CT,  
or MRI as needed

Recommends US first: PVR, prostate size, and hydronephrosis 
[11, 12]

6. Non-invasive 
tests

International Prostate 
Symptom Score, 
urinalysis, PVR volume, 
uroflowmetry, and US

Transrectal US, 
bladder diary,  
pad weight test, 
stress test

Medical history, 
neurological 
screening,  
and imaging

Urinalysis, PVR volume, and uroflowmetry should be the initial 
steps; US is recommended for treatment selection or evaluation 
of hydronephrosis. PSA and creatinine are optional, based  
on clinical suspicion or patient age [12]

7. Invasive tests
Cystoscopy, urodynamic 
studies, biopsy, contrast 
studies

Includes  
intravenous 
pyelogram  
(outdated)

Adds transrectal US 
and biopsy, urethral 
pressure profile

Cystoscopy before minimally invasive or surgical treatment 
if findings could alter approach; pressure-flow studies when 
indicated (failed treatment, age extremes, low flow, high PVR 
volume); retrograde urethrogram or voiding cystourethrogram 
only if urethral stricture suspected [11, 12]

8. Medical 
treatment

Alpha-blockers, 5ARi, 
PDE5i, overactive 
bladder medications, 
and oestrogen

Mentions bladder 
sling, artificial urinary 
sphincter, botulinum 
toxin, minimally 
invasive and surgical 
options

Lists transrectal US 
biopsy treatment, 
emerging therapies 
(prostatic artery 
embolisation, 
Rezum, UroLift, 
botulinum 
toxin, sacral 
neuromodulation)

Watchful waiting for men with mild, non-bothersome symptoms; 
alpha-blockers for moderate to severe LUTS; 5ARi for men with 
prostate size >40 ml or high risk of progression; combination 
therapy for larger prostates with significant symptoms also EAU 
recommends anticholinergics for storage LUTS if PVR <150 ml  
and offer combination therapy with mirabegron if monotherapy 
not effective [12]

9. Solifenacin 
safety profile

Muscarinic M3 receptor 
blocker; side effects 
include dry mouth, 
urinary retention, visual 
changes, and cognitive 
effects

Adds information  
on drug metabolism 
and caution in elderly 
patients

Lists more 
contraindications; 
focuses on central 
nervous system 
effects

Emphasises cognitive risks, caution in BPH, and the need for 
careful use of antimuscarinic agents in elderly patients [11, 12]

10. 
Conservative 
measures

Fluid management, 
pelvic floor muscle 
training, and bladder 
scheduling

Diet modification  
and smoking 
cessation

Broad and accurate 
interventions 
include posture, 
medications, and 
herbal remedies

Watchful waiting for mild symptoms; encourages lifestyle 
modifications, bladder training, pelvic floor muscle training; 
allows combination of conservative measures; percutaneous 
tibial nerve stimulation can be considered [11, 12]

11. TURP safety

Success rate of 
80–90%; risks 
include bleeding and 
retrograde ejaculation

Adds mortality  
and safety statistics; 
mentions bipolar 
TURP

Compares laser 
procedures  
and risk reduction; 
retrograde 
ejaculation  
“up to 90%”

Indicated for prostates 30–80 ml; retrograde ejaculation  
(~65–75%), erectile dysfunction (~5–10%), urethral stricture 
(~2–10%), urinary incontinence (<1%); bipolar TURP reduces 
transurethral resection syndrome; HoLEP recommended  
for larger prostates; bladder neck incision for small [12]
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minimally invasive or surgical treatments, an omis-
sion that may impact treatment decision-making.

Question 8: Medical treatment
ChatGPT provided mostly accurate information  
on medication but missed key details such as watch-
ful waiting for men with mild symptoms and the 
prostate size (≥40 ml) required to initiate 5ARi. 
Claude summarised treatment options well but in-
cluded non-medical interventions such as bladder 
slings, which are not typical for LUTS, and slightly 
overstated the use of Botox. DeepSeek provided thor-
ough responses regarding age and symptom sever-
ity but also overlooked the prostate size threshold 
and the role of watchful waiting. It incorrectly in-
cluded prostate cancer tests within LUTS treatment 
and mentioned newer procedures without clarifying 
their experimental status. None of the models fully 
aligned with the EAU guidelines concerning risk as-
sessment or follow-up recommendations.

Question 9: Solifenacin profile
ChatGPT provided a brief overview but lacked 
detail on contraindications and considerations  
for elderly patients. Claude offered a more balanced 
pharmacological profile but still missed some essen-
tial information. DeepSeek delivered the most com-
plete and clinically detailed summary. 

ed non-recommended modalities such as computed 
tomography (CT) and magnetic resonance imaging 
(MRI). None of the models mentioned the specific 
EAU guidelines regarding the use of US to assess 
prostate volume or postvoid residual (PVR) volume.

Question 6: Non-invasive tests
ChatGPT aligned well with the EAU guidelines but, 
like the others, failed to stress the appropriate tim-
ing of uroflowmetry and US. Claude included unnec-
essary incontinence-specific tests, while DeepSeek 
incorrectly categorised cystoscopy and urodynamics 
as non-invasive.

Question 7: Invasive tests
ChatGPT included appropriate tools such as cys-
toscopy and urodynamic studies but incorrectly 
listed prostate biopsy, which is not a standard part  
of LUTS evaluation. Claude provided the most accu-
rate information aligned with the guidelines. Deep-
Seek, however, confused LUTS workup with cancer 
evaluation, mentioning tests such as transrectal 
US-guided biopsy and the rarely used Whitaker test. 
None of the models addressed specific EAU guide-
lines concerning urodynamic studies or the use of 
retrograde urethrograms and voiding cystourethro-
grams for suspected urethral stricture. They also 
overlooked the need for flexible cystoscopy prior to 

Question ChatGPT Claude DeepSeek EAU

12. Medical 
therapy side 
effects

Alpha-blockers: 
dizziness, 
intraoperative floppy 
iris syndrome; 5ARi: 
erectile dysfunction; 
antimuscarinic agents: 
cognitive effects; 
beta-3 adrenergic 
agonists: hypertension, 
headache; PDE5i: 
headache, flushing, 
hypotension

Notes mood changes 
with 5ARi and 
increased burden 
with combination 
therapy

Notes mood 
changes and visual 
disturbances with 
PDE5i

Silodosin has fewer hypotensive effects; tamsulosin  
is associated with floppy iris syndrome. Caution is advised  
with antimuscarinic agents in older people due to cognitive risks. 
PDE5i are contraindicated in combination with nitrates [11, 12]

13. Surgical 
options

TURP as gold standard; 
HoLEP for large 
prostates (>80 ml); 
minimally invasive 
options include UroLift, 
Rezum, prostatic artery 
embolisation; includes 
radical prostatectomy

Covers traditional 
(TURP, open surgery) 
and minimally 
invasive surgical 
therapies (UroLift, 
Rezum, temporary 
implantable nitinol 
device, iTind); 
addresses ejaculatory 
preservation; 
mentions advanced 
techniques such as 
aquablation

Mentions 
transurethral 
needle ablation 
and transurethral 
microwave therapy 
(both obsolete per 
EAU guidelines)

Classifies treatments by mechanism: TURP, vaporisation, 
enucleation, ablative, non-ablative, prostatic artery  
embolisation; treatment choice based on prostate size,  
bleeding risk, ejaculatory function preservation, patient 
preference, and comorbidities; does not recommend  
radical prostatectomy [12]

5ARi – 5-α reductase inhibitor; BPH – benign prostatic hyperplasia; BMI – body mass index; BOO – bladder outlet obstruction; CT – computed tomography;  
EAU – European Association of Urology; HoLEP – holmium laser enucleation of the prostate; iTind – temporary implantable nitinol device; LUTS – lower urinary tract 
symptoms; MRI – magnetic resonance imaging; OAB – overactive bladder; PDE5i – phosphodiesterase-5 inhibitors; PVR – postvoid residual; PSA – prostate-specific 
antigen; Rezum – water vapour thermal therapy; TURP – transurethral resection of the prostate; US – ultrasound; UroLift – prostatic urethral lift

Table 2. Continued
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apy. None of the models fully adopted the EAU’s ap-
proach of personalising procedures to prostate size, 
bleeding risk, and ejaculation preservation.

DISCUSSION 

In this study, we examined the types of questions 
patients might pose to an AI tool regarding their 
LUTS and compared the responses from three 
LLMs – ChatGPT, Claude, and DeepSeek – with 
the EAU guidelines. While all three tools provided 
substantial information, they occasionally over-
looked key elements of the guidelines or included 
inaccurate details. This analysis is the first of its 
kind to evaluate model performance in LUTS in-
terpretation, diagnostic evaluation, and treatment, 
with a focus on accuracy, adherence to guidelines,  
and clinical relevance. Although this was not a de-
finitive assessment of these AI tools, the results 
provide a snapshot of their performance.
The AI tools provide information for patients; how-
ever, during clinical consultations, patients must be 
aware that the information they obtain is for refer-
ence only and must not dictate their decision-mak-
ing. Any decisions on management must be shared 
between the patient and clinician.
Regarding LUTS aetiology, DeepSeek provided 
the most detailed responses but occasionally in-
cluded irrelevant explanations, echoing prior find-
ings on ChatGPT’s non-specific pathophysiological 
reasoning in benign prostate hyperplasia (BPH)  
cases.[13] 
In the diagnostic workup, ChatGPT generally ad-
hered to EAU-recommended non-invasive tools; 
however, it inaccurately included prostate biopsy, 
reflecting earlier observations where unnecessary 
investigations were suggested in other contexts. [14] 
Claude omitted critical thresholds (e.g., PVR vol-
ume >150 ml) that typically guide decisions regard-
ing the need for urodynamic pressure studies.
In treatment recommendations, ChatGPT did not 
mention conservative management. All models 
referenced common pharmacological options, but 
none applied EAU-specific criteria, such as a pros-
tate volume of ≥40 ml for initiating 5-α reductase 
inhibitors (5ARi) or a PVR of <150 ml to com-
mence anti-cholinergic therapy. These gaps reflect 
earlier concerns from Caglar et al. [13] about fail-
ure to appropriately escalate treatment within BPH  
management.
Regarding medications, Claude and DeepSeek cor-
rectly identified typical side effects but overlooked 
key distinctions – for example, silodosin’s lower 
risk of orthostatic hypotension in elderly patients. 
In surgical management, all models listed standard 

Question 10: Conservative measures
All three AI models provided adequate informa-
tion on the conservative management of LUTS. 
DeepSeek offered practical details but included 
herbal therapies that are not endorsed by the EAU. 
However, none of the models mentioned percuta-
neous tibial nerve stimulation or emphasised the 
combined conservative approach recommended  
by the EAU for selected patients. They also omitted 
the role of watchful waiting, which is an essential 
first-line strategy for men with mild symptoms.

Question 11: Transurethral resection of the 
prostate (TURP) safety
ChatGPT accurately reported risks, Claude offered 
a well-summarised explanation, and DeepSeek pro-
vided detailed comparisons but slightly overstated 
sexual side effects. However, none of the models 
mentioned key EAU details such as typical prostate 
size (30–80 ml) for TURP or transurethral inci-
sion of the prostate for smaller prostates. They also 
omitted rates for significant side effects, including 
retrograde ejaculation (~65–75%) and erectile dys-
function (~5–10%).

Question 12: Medical therapy side effects
ChatGPT provided an overview but missed key 
safety details, such as silodosin's lower risk of hy-
potension and tamsulosin's association with flop-
py iris syndrome. Claude was well structured but 
overlooked specific risks related to tamsulosin  
and the nitrate warning associated with phospho-
diesterase-5 inhibitors. DeepSeek included various 
details but neglected silodosin’s hypotension risk 
and tadalafil's contraindications. None of the mod-
els fully covered the safety warnings outlined in the 
EAU guidelines.

Question 13: Surgical options
ChatGPT correctly listed procedures such as TURP, 
holmium laser enucleation of the prostate (HoLEP), 
and minimally invasive surgical therapies (MIST) 
but mistakenly included radical prostatectomy, 
which is not for LUTS, and overlooked individual 
treatment considerations. Claude provided a practi-
cal summary on functional goals and newer treat-
ments but lacked structured guidance on prostate 
size and placed undue emphasis on experimental 
options such as the temporary implantable nitinol 
device. DeepSeek included outdated methods such 
as transurethral needle ablation (TUNA) and trans-
urethral microwave thermotherapy (TUMT), did 
not align with the EAU’s surgical framework, and 
failed to mention that prostate artery embolisation 
is investigational and not considered first-line ther-
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of accuracy against the EAU guidelines. The num-
ber of questions determined was arbitrary, but we 
ensured that these represented the full spectrum  
of LUTS-related domains in the EAU guidelines.  
In addition, since there are limited studies pub-
lished on this topic, the number of questions chosen 
was based on the study published by Talyshinskii 
et al. on urolithiasis (11 questions) [15]. Moreover, 
the limited sample may restrict generalisability and 
statistical robustness.
Assessment of the AI responses was performed  
by two urologists. The decisions made were subjec-
tive and hence subject to bias. However, any dis-
crepancies were discussed among the assessors.
The use of patient-style questions does not fully 
replicate real-world consultations, and subjective 
judgment in assessing guideline adherence could 
introduce bias, despite evaluations being based 
on explicit EAU standards. Furthermore, the per-
formance of LLMs may vary over time due to up-
dates and retraining, affecting reproducibility  
in the absence of strict version control. Categorising 
AI responses as correct, missing, or incorrect when 
comparing to EAU may oversimplify performance, 
particularly in cases where answers are partially 
correct yet incomplete or unclearly phrased. These 
responses may still convey misleading reassurance 
or omit clinically important nuances, which could 
influence patient understanding or decision-mak-
ing. Lastly, responses were evaluated solely in Eng-
lish, potentially overlooking disparities in multilin-
gual performance [20].
The analysis represented a temporal snapshot 
based on AI model performance at the time of data 
collection. As LLMs are continuously updated and 
retrained, their accuracy and alignment with guide-
lines may change over time. Therefore, the findings 
should be interpreted as specific to the models’ 
versions tested, highlighting the need for periodic 
benchmarking of AI outputs.
Although the questions originated from real pa-
tient enquiries, the study did not evaluate patients’ 
perceptions, comprehension, or satisfaction with 
the AI-generated responses. Incorporating patient-
centred metrics in future research will be essen-
tial to assess the practical utility and readability  
of AI-provided health information.

CONCLUSIONS

The snapshot results indicate that while LLMs such 
as ChatGPT, Claude, and DeepSeek provide acces-
sible communication, they frequently fail to deliver 
consistent guideline-concordant advice for LUTS 
and its management. Their use as standalone tools 

procedures, such as TURP, HoLEP, and MIST, but 
failed to adhere to the EAU’s volume-based crite-
ria (e.g., TURP for prostates of 30–80 ml or HoLEP  
for >80 ml). ChatGPT inaccurately recommended 
radical prostatectomy for LUTS, reflecting a broad-
er issue of recommending high-risk treatments.
Overall, ChatGPT produced the most structured 
and generally safe outputs but lacked specificity. 
Claude was readable and cautious but often super-
ficial. DeepSeek offered the most comprehensive 
content but was prone to including outdated, tan-
gential, or non-guideline-compliant information. 
Despite their varying strengths, none of the models 
demonstrated consistently, guideline-aligned re-
sponses across all clinical domains.
Recent studies have evaluated ChatGPT’s perfor-
mance in urology with similar results to our study. 
Talyshinskii et al. [15] mentioned that GPT-4 han-
dles patient urolithiasis questions well but strug-
gles with specialist-level queries. Its diagnostic ac-
curacy is good, though surgical planning and EAU 
guideline adherence are weaker. Cikar et al. [14] 
found that while GPT-4 addressed urolithiasis ap-
propriately, it often lacked guideline specificity. Ca-
glar et al. [13] assessed its performance in BPH and 
prostate cancer, noting sound reasoning but inap-
propriate content, such as unnecessary recommen-
dations for radical prostatectomy. A similar study 
in paediatric urology highlighted strong language 
fluency, but there were gaps in protocol adher-
ence [16]. While these studies provide insights into 
ChatGPT's performance in specific domains, they  
do not compare multiple models or evaluate guide-
line alignment across LUTS topics. 
These findings highlight a key theme: although 
LLMs can communicate medical reasoning in ac-
cessible terms, their adherence to specific guide-
lines remains inconsistent. As Sallam (2023) noted,  
the lack of explainability and self-validation against 
authoritative sources renders current AI tools un-
reliable for unsupervised clinical use [17]. Unlike 
validated clinical tools, LLMs lack source citations 
and transparent reasoning, making verification  
of their accuracy challenging [18].
Given these limitations, the development of spe-
cialty-specific AI tools is essential. The EAU has 
recently piloted digital engagement tools, including 
an AI chatbot and interactive guideline summa-
ries. However, our evaluation of the EAU chatbot 
revealed that responses were often brief and redi-
rected users to full documents rather than provid-
ing context-aware guidance [19].
This study has several limitations. It analysed  
a selection of representative questions derived from 
patients, providing only a snapshot comparison  
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in urological care is premature, especially for nu-
anced clinical decisions. 
Nevertheless, they may serve as valuable adjuncts 
for patient education with appropriate safeguards. 
These findings underscore the need for continuous 
benchmarking against specialty guidelines and the 
development of clinically validated AI support sys-
tems.

SUPPLEMENTARY MATERIALS

Suppl. File 1. Evaluation criteria and examples

Definition of terms
Complete: The AI response included all relevant points covered by the 2025 EAU guideline for that topic.
Missing: The response omitted one or more essential elements described in the guideline.
Incorrect: The response included information that contradicted EAU guideline recommendations or introduced non-evi-
dence-based or misleading statements.

These criteria were applied consistently across all responses by two independent reviewers with discrepancies resolved 
through discussion.

Examples

Suppl. Table 1. Example 1 – diagnostic workup (non-invasive): How to investigate LUTS symptoms by non-invasive tests 

Source Correct information Incorrect information Missed EAU guidance

ChatGPT

–	 Urinalysis, PVR, ultrasound, and uroflowmetry
–	 PSA/creatinine listed as optional based on age/suspicion
–	 Identifies invasive tests (e.g., cystoscopy, urodynamics)  

as second-line
–	 Includes IPSS, bladder diary

NO

–	 Could state more clearly that USS  
and uroflowmetry are required before 
initiating treatment,  
as per EAU

Claude
–	 PSA, urinalysis, ultrasound, and appropriately includes TRUS  
–	 Lists history, IPSS, PVR, uroflowmetry
–	 Symptom-specific functional tools (pad test, bladder diary)

–	 Pad weight test and stress test 
are less relevant unless evaluating 
incontinence specifically, which is 
not universal to all LUTS cases

–	 No mention of uroflowmetry being 
needed before medical or surgical 
therapy, as stated in EAU

–	 Omits guidance on timing of USS use

DeepSeek
–	 Comprehensive: DRE, urinalysis, PVR, ultrasound, PSA, 

creatinine, medication review 
–	 IPSS, bladder diary

–	 Lists urodynamics and cystoscopy 
within general non-invasive section, 
though these are not non-invasive 
nor part of initial evaluation per EAU

–	 No clear emphasis on sequencing  
of tests before treatment

–	 Does not flag USS as necessary before 
BPH surgical treatment (per EAU)

BPH – benign prostate hyperplasia; DRE – digital rectal examination; EAU – European Association of Urology; IPSS – International Prostate Symptom Score; LUTS – lower 
urinary tract symptoms; PSA – prostate specific antigen; PVR – postvoid residual volume; TRUS – transrectal ultrasound; USS – urethral stricture score

Suppl. Table 1. Example 2 – reasons for LUTS 

Source Correct information Incorrect information Missed EAU information

ChatGPT
–	 Identifies BPH, BOO, UTI, bladder stones, OAB, neurological causes, and bladder cancer
–	 Categorizes symptoms: storage, voiding, post-micturition
–	 Lists appropriate diagnostics: urine tests, ultrasound, uroflowmetry

–	 Omits nocturnal polyuria, 
CPPS, foreign bodies,  
and detrusor underactivity

Claude
–	 Includes BPH, BOO, UTI, OAB, bladder stones, prostatitis, neurological issues
–	 Mentions medications, which can influence LUTS
–	 Recommends urinalysis, imaging, and urodynamic studies

–	 Omits nocturnal polyuria, 
CPPS, foreign bodies,  
and detrusor underactivity

DeepSeek

–	 Most comprehensive: includes BPH, UTI, BOO, OAB, neurological causes, diabetes, 
meds, interstitial cystitis, tumours

–	 Differentiates male/female factors
–	 Describes evaluations well: PVR, DRE, PSA, urodynamics

 

–	 Miss detrusor 
underactivity, CPPS, 
foreign bodies, and 
nocturnal polyuria

BOO – bladder outlet obstruction; BPH – benign prostate hyperplasia; CPPS – chronic pelvic pain syndrome; DRE – digital rectal examination; EAU – European Association 
of Urology; LUTS – lower urinary tract symptoms; OAB – overactive bladder; PSA – prostate specific antigen; PVR – postvoid residual volume; UTI – urinary tract infection
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