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Keeping up to date with the latest clinical advances in prostate cancer can be challenging. We
investigated the impact of guideline use on quality of treatment decisions as well as the impact of

a novel, CE-certified clinical decision support tool (Siemens AIPC software) on the amount of time
clinicians spend on decision-making in a multicenter setting. Ten urologists assessed ten clinical cases
(screening and localized prostate cancer) in three settings: without support, using a digital version of
the EAU guidelines, and with the AIPC tool, resulting in 300 clinical decisions. Comparison involved
time spent, decision correct- and completeness. Using AIPC compared to digital guidelines led to a
significant reduction of expenditure of time at a per case level (3.57 min and 0:14 min, p<0.01) and
for overall time per urologist (39.45 min and 02:20 min, p<0.01). Decision options without guidelines
support, online guideline usage and usage of AIPC were complete in 61%, 80% and 100%, respectively
(p<0.01). Decision making without guidelines support, online guideline usage and usage of AIPC was
correct including all options in 28%, 66% and 100%, respectively (p<0.01).

Clinical decision support systems have the potential to reduces decision-making time and to enhance
decision quality.

Prostate cancer, with approximately 1.4 million newly diagnosed cases worldwide, ranks as the second most
common cancer in men. Given its diverse stages and the wide range of diagnostic and treatment options avail-
able, it represents a heterogeneous disease with a rapidly evolving diagnostic and therapeutic landscape'. For
clinicians, staying up-to-date in such an interdisciplinary medical field can be a demanding challenge, both
in terms of time and mental effort, amidst their routine work. The EAU Guidelines serve as a widely accepted
compilation of evidence-based urologic care?. To ensure optimal oncological care experts for different specialties
must cooperate and the patient’s opinion must be taken into consideration. The vast amount of data generated
during this process is often spread within different platforms specialized for each discipline’.

This scattered and overwhelming data can pose challenges during clinical practice, as clinicians spend a sig-
nificant portion of their time gathering and processing medical information*. Ideally, the clinical data required
for a comprehensive overview should be easily accessible in a standardized and clearly structured format, facili-
tating the continuous and efficient exchange of relevant information. This ensures that healthcare professionals
can access and interpret the necessary information without undue difficulty.

In recent years, advancements in data technology and artificial intelligence have led to the development of
clinical decision support systems (CDSSs) for a wide range of diseases. In the field of oncology, CDSS has emerged
as a transformative tool, revolutionizing the diagnosis, treatment, and management of cancer patients. By lev-
eraging its capability to analyze vast amounts of medical data and provide evidence-based recommendations,
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CDSS holds tremendous potential for enhancing clinical decision-making and ultimately improving patient
outcomes®™®.

To address the challenges mentioned above, our clinic implemented AI-Pathway Companion, a CE-certified
clinical decision support software, specifically designed for patients with prostate cancer since 2020°. Previous
publications have highlighted the time-saving benefits of AIPC and similar software, allowing clinicians to
efficiently access and interpret relevant clinical data for prostate cancer patients®!’. However, research on its
advanced functionalities, particularly its ability to generate treatment recommendations in line with established
guidelines, remains limited. Therefore, this study aims to bridge this research gap by adopting a preliminary
approach using fictional patient cases.

Methods
All methods were carried out in accordance with relevant guidelines and regulations. The Ethikkommission
Nordwest- und Zentralschweiz (EKNZ) provided an exempt from ethical committee approval due to its design
and study category.

The patients examined in the study were purely virtual, not real individuals, therefore no specific informed
consent was necessary.

Clinical decision support software (CDSS)

We utilized the clinical decision support software AI-Pathway Companion Prostate Cancer VA10B (Siemens
Healthcare GmbH, Erlangen, Germany) for this study. This software effectively consolidates, correlates, and pre-
sents pertinent clinical information along the disease-specific pathway in user-friendly dashboards, as previously
described®. Furthermore, it offers support and recommendations regarding diagnostic and therapeutic options
for prostate cancer by incorporating evidence from clinical guidelines (such as the current EAU guidelines, as
applied in this study) and aligning them with the patients’ present disease condition.

Study participants

Ten urology residents from two distinct Swiss departments, namely Kantonsspital Baselland Liestal and Univer-
sitdtsspital Basel, participated in this study. The residents had varying professional experience, ranging from 1
to 6 years. Prior to the actual investigation, all participants underwent a brief training on the usage of the AIPC
software.

Patients’ characteristics
Ten prostate cancer cases comprising the patient pathway from screening to treatment of localized prostate
cancer had to be solved (Table 1).

Study design

We evaluated the utility of the software for clinical decision making in prostate care. Ten urologists solved ten

prostate cancer cases in three distinguished test settings (as described below) resulting in a total of 300 decisions.
The spectrum of clinical cases ranged from screening to newly diagnosed prostate cancer with different EAU

risk groups and the task was to propose the most appropriate consecutive diagnostic or therapeutic step. To

reduce possible confounds due to case variations, each reader had to accomplish the same ten cases. Expendi-

ture of time, correctness, and completeness of the decision for therapeutic or diagnostic options were assessed.

Settings

In the first setting participants solved the cases solely based on their knowledge with the use of literature, guide-
lines etc. being excluded. For the assessment of the cases, participants were presented with a comprehensive table
containing the available clinical information.

Patient Age Apectrum Aetails Task

1 55 Pre-biopsy Suspicious DRE, PSA 8 ng/ml, PI-RADS 2 lesion Next diagnostic step
2 65 Screening Suspicious DRE, PSA 1 ng/ml Next diagnostic step
3 44 Screening Positive family history for prostate cancer Next diagnostic step
4 45 Screening Afro-American, PSA 2 ng/ml, DRE not suspicious Next step

5 31 Screening ?Oerv;;z Sc;rtx;ocr;);(ciétries, non-suspicious DRE, PSA 9 ng/ml, asymptomatic Next step

6 4l Screening z)ustl;ltxlrz Ifamily history for prostate cancer, known BRCA2 somatic Next step

7 64 Pre-treatment, intermediate risk ISUP III in 6/12 biopsies, cT2a, PSA 12 ng/ml, cNO, cM0 Treatment options

8 65 Pre-treatment, high risk ISUP III in 8/12 biopsies, cT2b, PSA 22 ng/ml, cNO, cM0 Treatment options

9 75 Pre-treatment, high risk ISUP III in 8/12 biopsies, cT2¢, PSA 70 ng/ml, cNO cMO Treatment options
10 68 Pre-treatment, low risk ISUP Iin 1/12 biopsies, cT1c, PSA 3.2 ng/ml, Afro-American Treatment options

Table 1. case characteristics and tasks.
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In the second setting participants were instructed to use a digital version of the EAU prostate cancer guideline
to support the clinical decision making and had to find the according guideline recommendation based on a
comprehensive table containing the available clinical information. Decisions solely reliant on the knowledge of
participants were not deemed valid.

In a third setting participants were supported by the use of the AIPC guideline service providing decision
options including a link to the relevant section of the EAU guideline to optimize the decision-making process.
The AIPC software provided the available clinical information.

To reduce bias, a wash-out period of two weeks was instantiated between the sessions. All cases were first
compiled in the first setting afterwards using the guidelines and finally using the AIPC in order to avoid previ-
ous opinion bias.

Evaluation

Time for clinical decision with and without EAU Guideline verification was measured. Correctness of the clinical
decision was graded in complete, incomplete and wrong by a team of two board certified urologists. The current
EAU Guideline recommendations were used as the standard for definitive management.

Statistical analysis

The Wilcoxon signed-rank test was used to compare case preparation time for the traditional method and the
software. p <0.05 was considered statistically significant. Analysis was conducted in R (R Core Team, 2014) and
figures were produced using the package ggplot2.

Results
Time expenditure
Time expenditure overall, per urologist and per patient are summarized in Table 2.
The usage of AIPC significantly reduced the time spent per patient, per urologist as well as the overall time
as compared to decision making without guidelines and usage of written guidelines (Fig. 1).

Decision completeness and correctness
With a mean of 35 s per patient, the first setting without any decision support was fast. However, it only led to
complete answers in 28% and to correct answers in 66% of cases.

The usage of written guidelines improved the correctness of decisions and completeness of options to 80%
and 66%, respectively (Fig. 1). AIPC support led to 100% correct and complete answers. However, using the
guideline to verify decision making was associated with a significantly longer time for decision making (35 s vs.
597 s;+1700% per patient).

Discussion
Guidelines are statements that include recommendations intended to optimize patient care that are informed
by a systematic review of evidence and an assessment of the benefits and harms of alternative care options'!.
Whether in discussions with colleagues during multidisciplinary team meetings or conducting one-on-one
consultations with patients, physicians are expected to implement this data driven best practice. This challenge
becomes even more pronounced in the context of low-volume centers, rare cancer entities, and in trainees who
oncologic knowledge may be incomplete. Written guidelines play a central role in this process, but disease stage
specific information is often spread in hundreds of pages of text and time is a limiting factor to check every
decision for its guideline adherence.

On average, physicians can only spend 4.6 h a week to acquire the most recent information, leading to an
increasing gap between clinically applied treatment and actually available evidence-based recommendations'*™4.

Given the excessive amount of data generated during the treatment of prostate cancer patients, a CDSS is
a valuable tool for extracting and presenting relevant information in a time-efficient manner’. Automated Al
supported data interpretation and decision-making are next milestones in Al-assisted patient care.

Prior applications have focused on early detection and treatment specific automated calculation and process-
ing. Even the advanced approach with IBM s Watson for Oncology focused mainly on therapeutic options while
AIPC not only suggests therapeutic but also diagnostic options®".

Times (in hh:mm:ss) Decisions (n)
% Possible time reduction with
Overall | Per urologist | Per patient | AIPC P Complete decision | Incomplete decision | Wrong decision
Without Guidelines 00:59:00 | 00:05:59 00:00:35 -61.30% <0.01 |28 39 33
Written Guidelines 06:34:00 | 00:39:45 00:03:57 —94,20% <0.01 |66 20 14
AIPC 00:22:50 | 00:02:20 00:00:14 100 0 0

Table 2. Time to decision using (I) no support (II) written guidelines (IIT) AI-Pathway companion for (a)
overall (b) per urologist and (c) per patient ; Decision correct and completeness with the three different setting;
AIPC = Artificial Intelligence Pathway Companion.
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Figure 1. The bars show the mean time to complete all 10 tasks overall (1) and per urologist (2) with (a)
without guideline use and (b) support of written guidelines and (c) AI-Pathway Companion; ***p <0.00001; The
last bar chart shows the percentage of (I) wrong (II) incomplete and (III) complete decision with all 3 settings
used.

This study represents the initial exploration of APIC’s advanced feature aimed at providing automated guide-
line-conforming recommendations for clinical decision-making in patients with prostate cancer. Within the
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protected framework of fictional patients our study is a first step on this journey.

The result of this study demonstrate that the use of guidelines is very time consuming. Prior studies already
demonstrated that the application of the AIPC software has resulted in a noteworthy impact on time expenditure
for case preparation’.

The application of the decisions support tool led to a highly significant reduction of overall time (-94%)
required for the entire clinical decision-making process as compared to conventional approach with the usage
of written guidelines. This time saving effect is of particular value as it enables the treating physicians to allocate
their precious and already limited time in clinical practice not to searching processes but to focusing more on
the patient’s individual treatment.

Here, we also demonstrate the potential of CDSS to improve the quality of decision making. By using the
software, the rate of incomplete and wrong decisions significantly decreased from 33 to 0% and incomplete deci-
sions decreased from 39 to 0% as compared to the first setting using no guidelines.

These results highlight the potential of CDSS to augment our adherence to established clinical guidelines,
ensuring that our medical interventions align with the latest evidence-based practices. By doing so, it not only
contributes to better patient outcomes but also underscores our commitment to providing the highest quality of
care while optimizing resource allocation'>""”. Especially out of the patient’s perspective establishing extra safety
barriers in order to prevent medical errors is of prime interest'®'°.

The utilization of the software enables clinicians to operate automatically at the cutting edge of oncologic
knowledge including yearly updates.

As a result, modifications in guideline recommendations could become more promptly evident, given its
integration into clinical routines. This fosters a continuous educational effect, particularly through the software’s
capability to link specific recommendations with corresponding text passages in the EAU Guidelines document.

Despite the multicenter setting and the overall analysis of 300 cases, this study is associated with limitations.
First, “only” 10 resident urologists solved “only” 10 clinical cases each, thus limiting the diversity of settings.
Secondly, these clinical cases were preconstructed but nonetheless reflect routine cases present in everyday
clinical practice. Lastly, since the clinical experience of our participants ranges between 1 and 6 years, the
generalization to the full spectrum of urologists is limited Nonetheless, even among experienced clinicians,
non-adherence to oncologic guidelines continues to be a persistent challenge and AI-supported tools may offer
a valuable solution®2*?!,

Prostate cancer as a highly variable medical condition, demands clinicians to carefully weigh clinical advan-
tages, patient life expectancy, concurrent health issues, and potential treatment-related complications when
making decisions. Therefore, a software might support but not replace a human made clinical decision to fully
implement all important individual factors.

Importantly, AIPC also allows for individualized options and therapy interruptions, ensuring that the user
is not coerced into a specific decision but instead maintains flexibility.

Overall, the utilization of AIPC resulted in a noteworthy reduction in the time required for making verified
clinical decisions, indicating increased efficiency. Moreover, the software demonstrated a significantly stronger
adherence to clinical guidelines and improved quality of decision-making.

As a future outlook, the application of CDSS has wide implications**! not only for prostate cancer treatment
but multiple tumor entities as well as benign conditions and can help to streamline and optimize the patient path-
way and treatment quality. Especially in cases involving more advanced tumor stages, where treatment options
become increasingly complex, software-based support, such as AIPC, hold promising potential.

Conclusion
Implementing advanced clinical decision support systems, such as AIPC, not only significantly reduces decision-
making time but also enhances decision quality, underscoring their transformative potential for efficient, high-
quality patient care.

Future studies are necessary to assess the effect of AIPC in real life patients and their oncologic heterogeneity.

Data availability

The data that support the findings of this study are available from corresponding authors but restrictions apply
to the availability of these data, which were used under license for the current study, and so are not publicly
available. Data are however available from the authors upon reasonable request and with permission of Siemens
Healthineers.
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