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PAST

For women undergoing cancer-related mastectomy and
reconstruction, treatment decisions play a crucial role in
postoperative outcomes. However, the current decision-
making process often relies on non-randomized group-level
evidence or physician preferences,! potentially resulting in
sub-optimal treatment recommendations. Machine learning
(ML), an Al technology, has significantly enhanced clini-
cian performance by improving risk predictions and stream-
lining standardized processes.”* While most research has
focused on image recognition for clinical diagnosis, there
is a growing demand for algorithmic support in treatment
decision-making. To address this urgent need, this study
aims to develop personalized, data-driven decision aids for
women undergoing breast reconstruction, with the goal of
improving patient-centered care.

PRESENT

We trained three distinct ML models to predict meaning-
ful changes in health-related quality of life for women under-
going mastectomy and breast reconstruction. This study
involved 1454 to 1538 patients from 11 North American
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study sites, with a 2-year follow-up. To create unbiased
clinical algorithms that consider treatment preferences and
body image, we excluded socioeconomic and ethnic varia-
bles while incorporating baseline patient-reported outcomes
(PROs) into our models. The models achieved a good accu-
racy, with an AUC of up to 0.82. Our findings demonstrate
that baseline PROs have a stronger influence on postop-
erative satisfaction with breasts compared with treatment
decisions.* We highlight the potential of ML algorithms in
accurately predicting PROs, offering valuable insights for
clinical decision-making.

FUTURE

The integration of ML and PROs enables individualized
outcome predictions and shared decision-making. ML algo-
rithms empower clinicians to tailor treatment recommenda-
tions confidently. A significant shift toward Al-guided clini-
cal decision-making is expected in the near future. However,
challenges remain for ML to fulfill its potential in optimizing
clinical care. First, clinical implementation is necessary to
validate algorithm effectiveness. Second, addressing biases
in training data is crucial for improving algorithm fairness.’
We hope that our research initiates the development of truly
individualized and data-driven tools to support patient-cen-
tered, clinical decision making. The powerful combination
of ML and PROs has the potential to change our current way
of clinical decision-making.
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