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Background: Artificial intelligence (AI) is changing our life, including the medical field. Repeated ma-
chine learning using big data made various fields more predictable and accurate. In medicine, IBM
Watson for Oncology (WFO), trained by Memorial Slone Kettering Cancer Center (MSKCC), was first
introduced and applied in 14 countries worldwide.
Our study was designed to assess the feasibility of WFO in actual clinical practice. We aimed to inves-
tigate the concordance rate between WFO and multidisciplinary tumor board (MTB) in Urologic cancer
patients.
Materials and methods: We reviewed retrospectively collected data for consecutive patients who un-
derwent WFO and MTB simultaneously in the diagnosis of urologic malignancy before determining
further treatment between August 2017 and September 2020. We compared the recommendation of the
AI system, WFO (IBM Watson Health, Cambridge, MA), with the opinion of MTB for further managing all
patients diagnosed with urologic malignancies such as prostate, bladder, and kidney cancer.
Results: A total of 55 patients were enrolled in our study. The number of patients with prostate cancer
was 48. The number of bladder and kidney cancer patients was 5 and 2, respectively. The overall
concordance rate between WFO and MTB was 92.7%. Three patients could not suggest proper treatment
options using WFO, and the recommended choice of WFO was not feasible in the Korean Health In-
surance Review and Assessment Service.
Conclusions: The decision of WFO showed a high concordance rate with a multidisciplinary tumor
board for urologic oncology. However, some recommendations of WFO were not feasible in actual
practice, and WFO still has some points to improve and modify. Interestingly, applying WFO is likely to
facilitate a multidisciplinary team approach.
© 2023 The Asian Pacific Prostate Society. Published by Elsevier B.V. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Artificial intelligence (AI) is the term that includes machine
learning and deep learning and has been developed rapidly ac-
cording to the advancement of computational technology.
Repeatedmachine learning using big data made various fieldsmore
predictable and accurate. In medicine, IBM Watson for Oncology
(WFO), trained by Memorial Slone Kettering Cancer Center
(MSKCC), was first introduced and applied in 14 countries
worldwide.1
achon University Gil Medical
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Accordingly, many clinical researchers began to identify the
usefulness of WFO in clinical settings. Before the appearance of
WFO, a multidisciplinary approach has been the mainstream of
making decisions about treatment since its introduction.2 The
multidisciplinary team approach was regarded as a meaningful and
successful tool to overcome many practical barriers, especially in
the treatment decision for cancer.3e5 Naturally, most studies on
WFO focused on the relationship between WFO and the multidis-
ciplinary team approach.

Many concordance studies exist between WFO and the actual
clinical practice in some malignancies, including breast, colorectal,
and gastric cancer. Somashekhar et al reported that the treatment
concordance rate between WFO and the multidisciplinary tumor
board (MTB) was 93% of breast cancer cases. Researchers suggested
that earlier stage (I) and more advanced stage (IV) showed less
evier B.V. This is an open access article under the CC BY-NC-ND license (http://
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Table 1
Various demographics of the study

Total patients' number (n) 55
Mean patients' age (y) 68.9
Sex (n)
Male 55
Female 0
Sex ratio (M:F) (%) 100

Number of patients (n)
Prostate cancer 48
Bladder cancer 5
Kidney cancer 2

History of surgical treatment (n) 39
Operation rate before WFO (%) 70.9
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concordant than stage II or III.6 Zhao et al analyzed the concordance
betweenWFO and MTB in patients with breast cancer and reported
that the concordance rate was 77%.7

In the treatment of colon cancer, Kim et al showed the concor-
dance rate was 87.0% between WFO and MTB. However, they sug-
gested the concordance rate between MTB and NCCN guidelines
was 97.1%. They concluded that the concordance rate increased to
88.4%, including the “For consideration”.8 In terms of the decision-
making in gastric cancer using WFO, Tian et al reported that the
overall concordance between WFO and MTB was 54.5%.9

Also, Jie et al reported that the total concordance rate of stage
IeIII was 86.0%, and that of stage IV was 80.8% between WFO and
MTB in their meta-analysis.10

However, studies have yet to be reported on the concordance
between WFO and actual treatments In the urologic field. Yu
et al suggested that using clinical data, the overall prostate cancer
treatment concordance rate was 73.6% between WFO and actual
treatments.11 However, their study has performed a comparison
between WFO and actual clinical data instead of MTB.

Our study was designed to assess the feasibility ofWFO in actual
clinical practice, and we aimed to investigate the concordance rate
between WFO and MTB in Urologic cancer patients.
2. Materials and methods

2.1. Study population

Our study was approved by the Institutional Review Board of
Gachon University Gil Medical Center (Incheon, South Korea). We
reviewed retrospectively collected data for consecutive patients
who underwent WFO and MTB simultaneously in the diagnosis of
urologic malignancy before determining further treatment be-
tween August 2017 and September 2020. We compared the
recommendation of the AI system, WFO (IBM Watson Health,
Cambridge, MA), with the opinion of MTB for further managing all
patients diagnosed with urologic malignancies such as prostate,
bladder, and kidney cancer.

MTB consisted of all medical staff related to the urologic field,
including urologist, radiologist, medical oncologist, pathologist,
radiation oncologist, and nuclear medicine specialist.
Table 2
Concordance rate according to types of cancer

Types of
cancer

Number of
patients

Concordance rate
(%)

Prostate cancer
Stage
T2 6 100
2.2. Data collection and the criteria of concordance

The data set was collected retrospectively and analyzed ac-
cording to the clinical stage.We also analyzed patients' age, Eastern
Cooperative Oncology Group (ECOG) performance status, and the
type of urologic cancer.

The suggested treatment options from WFO consist of three
types of answers e Recommended, For consideration, and Not rec-
ommended. The concordance criteria were confined to the same
suggestive choice between “Recommended” treatment from WFO
and the opinion from MTB for the patients.

We calculated the concordance rate between the recommen-
dation of WFO and the opinion of MTB for all patients.
T3 22 86.4
T4 20 95

Bladder cancer
Stage
T3 2 100
T4 3 100

Kidney cancer
Stage
T3 1 100
T4 1 100

Overall 55 92.7
2.3. Statistical analysis

A descriptive analysis of age, gender, cancer stage, and concor-
dance rate was performed. Analyses of the concordance rate be-
tween the recommendation of WFO and the opinion of MTB were
calculated for prostate, bladder, and kidney cancers. All statistical
analyses were conducted using IBM SPSS Statistics for Windows,
Version 28.0 (Armonk, NY: IBM Corp, USA).
3. Results

A total of 55 patients were eligible for our study. Themean age of
patients was 68.9 years old. All patients weremale. The ECOG status
of all patients in our study was 0. Of all patients, 48 patients had
prostate cancer. Five patients and two patients were diagnosed
with bladder cancer and kidney cancer each other (Table 1).

Thirty-nine patients had already gotten surgical treatment
before visiting our center. The overall operation rate of all patients
was 70.9%.

The opinion of MTB for all patients was the same as the National
Comprehensive Cancer Network (NCCN) guidelines.12

Regarding prostate cancer, the clinical stages of 42 cases were T3
or higher, and only six patients were diagnosed with T2. The
concordance rate between those of WFO and MTB was 91.7% in
patients with prostate cancer (Table 2). The reasons for discordance
were mainly due to no option in WFO and the feasibility of the
suggested option in actual practice (Table 3).

The concordance of bladder and kidney cancer rates between
WFO and MTB was 100%.

The overall concordance rate was 92.7% in urologic malignancy.
4. Discussion

Historically, AI was founded in 1955 and was newly focused by
AlphaGo, which defeated a professional Go player in 2015. AI is
changing almost everything, including the Internet of Things, self-
driving cars, and robotic systems. In the health care system, there is
no exception to this trend. Machine learning based on big data has
become a valuable and increasingly necessary tool in concurrent
healthcare systems.13



Table 3
Reason of discordance between multi-disciplinary tumor board and Watson for Oncology

Case Age
(y)

T
stage

N
stage

M
stage

ECOG Prev.
Op.

MDT WFO Reason of
discordance

1 78 3 1 1 0 No Docetaxel Enzalutamide or abiraterone Not feasible due to high medical cost of enzalutamide
2 72 3 0 0 0 Yes Combined radiation & ADT No option No option for local recurrence in WFO
3 68 3 1 0 0 Yes Combined radiation & ADT No option No option for local recurrence in WFO
4 62 3 1 0 0 Yes Combined radiation & ADT No option No option for local recurrence in WFO
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This retrospective study shows a significant difference between
the realistic healthcare insurance system in South Korea and the
global trends in cancer treatment. In our results, some patients'
recommended treatment options from WFO were not feasible in
actual practice due to the difference between the global oncologic
treatment modalities and the Korean national healthcare system.

WFO, developed by IBM, is an artificial intelligence technology
primarily utilized in medicine. However, it may have various
limitations.

First of all, there needs to be more retrospective learning and
creativity. WFO predominantly operates based on retrospectively
learned data. This refers to utilizing existing data to analyze pat-
terns and draw conclusions, primarily employing machine learning
techniques. Consequently, Watson relies on existing knowledge
and may encounter limitations in discovering or developing inno-
vative treatment methods.

Regarding the early cases of locally recurrent prostate cancer
after surgery, there was no recommended option fromWFO for the
patients (Table 3). After that,WFO andMTBwere not tried to decide
the treatment for the same-stage patients.

Furthermore, recommended options from WFO have some
limitations in prescribing new medications. WFO can analyze
existing research articles and medical data to suggest new drugs or
treatment methods. Nevertheless, not all countries adopt such in-
formation and guidelines universally. The applicability of the in-
formation provided by WFO varies according to each country's
healthcare systems, regulations, and unique characteristics.

In our study, the first patient with metastatic prostate cancer
(T3N1M1)was applied forWFO andMTB in the early period ofWFO
(Table 3). However, the recommended option from WFO was not
feasible because the Korean Healthcare insurance system did not
cover medical costs at that time, unlike the US. Since then,WFO has
not been applied for the same-stage patients.

Due to the above reasons, the number of cases in our study was
only confined to some stage and gradually decreased.

Interestingly, regarding NCCN guidelines for the above patient,
the opinion of MTB for metastatic prostate cancer was the same as
that of NCCN in 2017.12 However, recent NCCN guidelines for
castration-sensitive metastatic prostate cancer suggest that abir-
aterone or enzalutamide be the initially recommended treatment.14

Due to constraints in cancer treatment and limited training data,
WFO might have limited training data regarding urological treat-
ments. Remarkably, the quantity and quality of data related to
urological treatment might be insufficient compared to other can-
cer types like breast or colon cancer. Consequently, WFO might
need help generating accurate and reliable conclusions in urologi-
cal treatment.

These limitations represent challenges that various artificial
intelligence systems, including Watson, could encounter. As new
knowledge and technologies continue to emerge, efforts to over-
come these limitations are anticipated to persist.

Despite the above clinical limitations ofWFO in the urologic field,
it is clear thatWFOwas very helpful in facilitating amultidisciplinary
tumor board for urologic oncology in our center. Regarding the
multidisciplinary tumor board in our center, there have been held
only for a few cases in urologic oncology before applying for WFO.
However, after promoting the tumor board using WFO, the multi-
disciplinary tumor board multiplied and invigorated. Paradoxically,
this is one of the examples inwhich advanced technology may affect
increasing face-to-face contact in the real world.

Our study has some limitations in that the sample size is tiny. In
our center, WFO was applied for only intermediate or advanced
oncologic cases due to the limited capacity for MTB. An MTB
meetingwas needed to call many specialists, including patients and
their caregivers, simultaneously in the same place. Therefore,
activating WFO and MTB in the low-stage cancer was impossible.
Furthermore, the lack of updated data in WFO for some situations,
such as castration-sensitive recurrent prostate cancer, prevented
further MTB.

However, to the best of our knowledge, our study is the first
report to assess the concordance of AI and a multidisciplinary tu-
mor board for urologic oncology in actual practice in South Korea.
Few studies showed the comparative results betweenWFO and the
opinion of MTB based on clinical data only in urologic malignancy.
However, there was no study based on actual clinical practice. In
this aspect, our study is historically meaningful and valuable in the
urologic field despite the small sample size. Recently, the Dr.
Answer AI project, a newly designed software using a machine
learning algorithm in South Korea, was introduced for the choice of
further treatment of prostate cancer and is expected to broaden the
area of AI in the urologic field.15 However, Dr. Answer has some
limitations to apply for clinical practice very soon.

Our future work will be the update and long-term follow-up of
the patients to identify and assess the results of survival outcomes
and the accuracy of WFO. Furthermore, a newly updated WFO
based on a deep learning system will be introduced soon.

5. Conclusions

The decision of WFO showed a high concordance rate with a
multidisciplinary tumor board for urologic oncology. However,
some recommendations of WFO were not feasible in actual prac-
tice, and WFO still has some points to improve and modify. Inter-
estingly, applyingWFOwill likely facilitate amultidisciplinary team
approach.
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