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Introduction

Identifying patients with a specific phenotype of congenital heart disease (CHD) is
fundamental for research, clinical decision-making, and policy-making. However, despite
the accumulating data digitally recorded, the identification of phenotypes of CHD is
usually performed manually due to the complexity of CHDs. In this study, we aimed to
develop an automated algorithm to identify phenotypes of patients with CHD directly
based on clinical databases and provide a basis for interactive reporting of outcomes.
Methods

Patients who underwent echocardiograms between January 1st, 1981, and March 31st,
2020, at Boston Children’s Hospital were included. A structured hierarchy and
relationships among 7,500 diagnostic and treatment codes were re-defined based on
their clinical significance, incorporating 129 defining anatomies. The algorithm to identify
a patient's phenotype based on codes recorded in echocardiograms was developed. Five
hundred unseen patients randomly assigned were used for external validation.

Results

We included 514,541 echocardiographs performed on 161,735 patients. Phenotypes of
CHD were assigned to 84,285 patients (52%), while the others were considered to have
normal cardiovascular anatomy. The accuracy of the algorithm was 96.4% (482 of 500
patients). Based on the phenotypes identified, an interactive tool to report outcomes was
developed.

Conclusions

An automated algorithm could identify diagnostic phenotypes in patients with CHD and
provide a basis for interactive real-time outcome reporting.
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Background:Since 2017, our center has provided remote second opinions free of charge
and has maintained a dedicated database to track this program. We provide second
opinions to outpatients and critically ill inpatients requiring expedited review. For
inpatients, a multidisciplinary (imaging, heart failure, cath, surgery, ICU) Inpatient Review
Team (IRT) reviews cases twice weekly. The aim of this study is to describe the current
state of our second opinion program.

Method:We retrospectively reviewed the second opinion database from fiscal year 2021-
2024.

Results:A total of 6,407 second opinions were performed in the study period. 51% were
initiated/assisted by local medical providers and 25% were initiated by patients. 4,113
were domestic patients (64%) and 2,294 were international (26%). After review, a total of
2,048 patients out of 6,407 came to our institution to receive further care (32%); 1,502
were domestic and 546 were international. Of the 6,407 total second opinions, 494 were
inpatients reviewed by the IRT and 93 inpatients (19%) were transferred to our institution
for further care. 1,169 surgeries and 864 cardiac catheterizations were performed on
patients who came to our center.

Discussion:Our robust remote second opinion program provides expert opinions to
many domestic and international patients. Remote second opinions give patients and
local providers the option of continuing care locally or transfer to our institution for
specialized care. This service may play a role in improving health care disparities and has
the potential to be implemented in Japan.
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