Innovation in Cardio-Oncology

Overview

This program is designed to provide a comprehensive understanding of cardiology with a
focus on predicting, assessing, and understanding heart risk in cancer patients and
survivors. The course will combine elements of academia, private company collaboration,
and practical clinical research in cardiology, tailored to different educational levels, from
high school students to medical residents and cardiology fellows. It willemphasize
evidence-based knowledge, clinical skills, and the integration of innovative research with
real-world applications, especially in the intersection of cardiology and oncology.

This curriculum focuses on educating students and professionals across multiple levels
(high school, undergraduate, medical students, residents, fellows, and junior doctors) on
the intersection of cardiology and oncology, specifically focusing on predicting, assessing,
and understanding heart risks in cancer patients and survivors. The course will combine
academic learning with private company research, fostering an understanding of both
clinical practice and innovation in the healthcare sector.

The program will be delivered over six months and include both theoretical knowledge and
practical application. It will be designed to integrate various learning approaches, including
case studies, research projects, and technological tools like Al, wearable devices, and
diagnostic simulations. It will also emphasize collaboration with private sector companies
that specialize in healthcare innovation.

Here’s a tailored six-month implementation plan for teaching research education in
cardiology, focusing on predicting, assessing, and understanding heart risk in cancer
patients and survivors. This detailed plan is divided into six modules and is customized
for different levels of expertise: high school students, undergraduates, medical
students, graduate students, medical residents, cardiology fellows, and junior
doctors. Each module includes deliverables and a timeline.



Structure of the Program

¢ Target Groups: High school students, undergraduate students, medical students,
graduate students, medical residents, cardiology fellows, and junior doctors.

¢ Duration: 6 months.

¢ Modules: 6 thematic modules. Each module lasts for one month.

Program Structure and Timeline
¢ Duration: 6 months

e Schedule: 3 sessions per month, 2-3 hours per session, combining lectures, workshops,
and projects.

¢ Delivery Format: Hybrid (in-person and online components).

e Output: Research papers, oral presentations, grant proposals, systematic reviews, and
research-based tools.

Target Audience Customization

1. High School Students: Focus on introducing research basics, simple data analysis, and
awareness of heart risks in cancer survivors.

2. Undergraduates: Develop foundational research skills, critical thinking, and
introductory data analysis techniques.

3. Medical Students and Graduate Students: Teach advanced study designs, data
analysis, and critical appraisal.

4. Medical Residents, Cardiology Fellows, and Junior Doctors: Emphasize specialized
topics, systematic reviews, and grant writing, tailored to clinical cardiology and cardio-
oncology.

Goal: To introduce students to the cardiovascular system, heart disease, and the
intersection between cardiology and oncology.



Program Timeline: 6 Months

Month Modules
Month 1 Introduction to Cardiology and Cancer Care
Month 2 Predicting and Assessing Cardiovascular Risk in Cancer Patients
Month 3 Clinical Research in Cardiology and Oncology
Integrating Technology and Innovation in Cardiology
Month 4
Month 5 Practical Application in Clinical Settings
Month 6 Future Directions and Professional Development




Module 1: Introduction to Cardiology and Cancer Care

Objective: To introduce the foundational concepts of cardiology and oncology, focusing on
the cardiovascular risks associated with cancer treatments and survivorship.

1. Cardiovascular System Overview

¢ Objective: Understand the anatomy and physiology of the heart, its role in circulation,
and the common heart diseases.

¢ Lesson Plan: Overview of the heart’s anatomy and physiology, blood circulation,
electrical conduction, and major heart conditions (e.g., arrhythmias, heart failure).

e Content: Anatomy of the heart, electrical conduction, blood circulation, arrhythmias,
heart failure.

* Product Idea: Create an interactive 3D heart anatomy model.

* Product Idea: Interactive 3D Heart Model: Develop a clickable 3D heart model for
students to explore different parts of the heart, blood flow, and diseases.

¢ Teaching Aid: 3D heart model software (e.g., Visible Body), PowerPoint slides, heart
disease case studies.

¢ Teaching Aid: PowerPoint slides, interactive apps (e.g., Visible Body), and anatomical
models.

2. Introduction to Cancer and Oncology

* Objective: Provide an overview of cancer, its treatment modalities, and how cancer
treatments impact heart health.

¢ Lesson Plan: Basic concepts in oncology, types of cancer, and general treatments
(chemotherapy, radiotherapy, immunotherapy).

¢ Content: Types of cancer, chemotherapy, radiation, immunotherapy, and their side
effects on the cardiovascular system.

* Product Idea: Develop a visual timeline showing cancer treatment types and associated
side effects on cardiovascular health.

¢ Product Idea: Cancer Treatment Timeline: Develop an infographic timeline showing the
different cancer treatments and their potential cardiovascular side effects.



¢ Teaching Aid: Infographics, cancer treatment diagrams.

¢ Teaching Aid: Infographic templates, cancer treatment history case studies.

3. Cardiovascular Risk in Cancer Patients

¢ Objective: Understand how cancer therapies contribute to long-term cardiovascular
risks.

¢ Lesson Plan: Explore the impact of cancer treatments on the cardiovascular system,
focusing on chemotherapy-induced cardiotoxicity, radiation-induced heart disease, and
long-term cardiovascular risk in cancer survivors.

e Content: Chemotherapy-induced cardiotoxicity, radiation-induced heart disease, long-
term effects of cancer treatments on the heart.

* Product Idea: Create a case study database for students to analyze real patient histories.

* Product Idea: Case Study Database: Create a repository of case studies where students
analyze patient data on cancer treatment and cardiovascular health.

¢ Teaching Aid: Case studies, patient testimonial videos, research papers.

* Teaching Aid: Patient case studies, research papers on chemotherapy and radiation-
induced heart disease.

Deliverables for Module 1:
¢ Interactive 3D heart anatomy model.
¢ Visual timeline of cancer treatments and cardiovascular impacts.

¢ Case study database.

Deliverables:
¢ |[nteractive 3D heart model.
e Cancer treatment timeline infographic.

¢ Case study database for student analysis.






Module 2: Predicting and Assessing Cardiovascular Risk in Cancer Patients

Goal: To provide tools and methodologies for assessing heart risk in cancer patients
using evidence-based methods.

Objective: Equip students with the tools and methodologies to assess cardiovascular risk
in cancer patients using evidence-based methods.

1. Risk Assessment Models

¢ Objective: Learn how to use existing cardiovascular risk assessment models (e.g.,
Framingham, ASCVD) and understand their limitations in cancer patients.

* Lesson Plan: Introduce key risk assessment models (e.g., Framingham, ASCVD) and
discuss their limitations in cancer patients.

e Content: Overview of cardiovascular risk models, the role of these models in cancer
patients, and their limitations.

* Product Idea: Build an online risk calculator for heart disease in cancer patients using
current research.

¢ Product Idea: Online Heart Risk Calculator: Create an online tool where students can
input patient data to calculate cardiovascular risk in cancer patients.

¢ Teaching Aid: Risk assessment spreadsheets, interactive websites.

¢ Teaching Aid: Spreadsheets, instructional videos on using risk assessment models.

2. Diagnostic Tools and Techniques

* Objective: Understand the diagnostic techniques used to assess heart function in cancer
patients, including imaging and biomarkers.

¢ Lesson Plan: Overview of diagnostic tools such as echocardiograms, ECG, biomarkers
(e.g., troponins), and imaging techniques.

¢ Content: Use of echocardiograms, ECGs, troponins, biomarkers, and imaging tools in
assessing cardiovascular health.

¢ Product Idea: Develop a “Cardiovascular Risk in Cancer Patients” diagnostic checklist
tool for healthcare providers.



* Product Idea: Cardiovascular Risk Assessment Checklist: Develop a comprehensive
checklist for healthcare providers to use during cancer patient assessments.

¢ Teaching Aid: Videos demonstrating echocardiogram procedures, ECG readings, lab test
results.

¢ Teaching Aid: Diagnostic tool tutorials, ECG and echocardiogram demonstration videos.

3. Multidisciplinary Approach to Risk Management

¢ Objective: Learn the importance of collaboration between cardiologists, oncologists,
and other healthcare professionals in managing cardiovascular risk in cancer patients.

¢ Lesson Plan: Emphasize the importance of a multidisciplinary team involving
cardiologists, oncologists, and primary care physicians in managing heart risk in cancer
patients.

e Content: The role of interdisciplinary care teams in managing heart risk, treatment plans
involving both oncology and cardiology.

¢ Product Idea: Simulate a team-based risk assessment and treatment planning exercise.

¢ Product Idea: Simulated Team-Based Case Study: Students simulate a case study
where they collaborate with different specialists to manage a cancer patient with
cardiovascular risk.

¢ Teaching Aid: Teamwork simulation software, role-playing scenarios.

¢ Teaching Aid: Teamwork simulation software, role-playing exercises.

Deliverables for Module 2:
* Online risk calculator for cardiovascular disease in cancer patients.
¢ Diagnostic checklist tool for heart risk management.

e Teamwork simulation scenario plans.

Deliverables:



* Online heart risk calculator for cancer patients.
e Comprehensive cardiovascular risk assessment checklist.

e Simulated team-based case study scenarios.



Module 3: Clinical Research in Cardiology and Oncology

Goal: To explore how research is conducted at the intersection of cardiology and
oncology.

Objective: Provide an understanding of how research is conducted at the intersection of
cardiology and oncology, focusing on clinical trials, data analysis, and ethical
considerations.

1. Research Methodologies

¢ Objective: Teach students about different types of research designs (cohort studies,
randomized controlled trials) and ethical issues in clinical research.

* Lesson Plan: Discuss research design (e.g., cohort studies, randomized controlled trials),
data collection methods, and ethical considerations in clinical research.

e Content: Research design basics, ethics in research, data collection, and analysis
methods.

* Product Idea: Create a research proposal template for students to develop their own
projectin heartrisk and cancer care.

* Product Idea: Research Proposal Template: Students create a research proposal
focused on heart risk in cancer patients.

* Teaching Aid: Research methodology worksheets, access to PubMed for research article
reviews.

¢ Teaching Aid: Research methodology guides, access to PubMed and research articles.

2. Data Analysis and Interpretation

¢ Objective: Introduce students to basic statistical tools used in clinical research and
interpretation of research findings.

¢ Lesson Plan: Introduction to basic statistical tools used in clinical research, including
survival analysis, hazard ratios, and risk factors.

¢ Content: Statistical methods, survival analysis, interpreting hazard ratios, risk factors in
clinical trials.

* Product Idea: Provide datasets from clinical trials or research studies for students to
analyze and interpret findings.



* Product Idea: Data Set Analysis: Provide clinical trial data on cancer treatments and
cardiovascular risk for students to analyze.

¢ Teaching Aid: Data analysis software (e.g., SPSS, R), tutorial videos on statistics.

¢ Teaching Aid: Statistical software tutorials (e.g., SPSS, R), research data sets.

3. Private Sector Collaboration in Research

¢ Objective: Examine the role of private companies in advancing research and treatment
options, and how academia and industry can collaborate.

¢ Lesson Plan: Discuss the role of private companies in advancing cardiology and
oncology research, including drug development, clinical trials, and collaboration with
academic institutions.

¢ Content: Private sector involvement in drug development, clinical trials, and
partnerships with academic institutions.

¢ Product Idea: Simulate a partnership scenario where students collaborate with a
pharmaceutical company to develop a new heart risk assessment drug for cancer patients.

¢ Product Idea: Private Sector Research Collaboration Simulation: Students simulate a
collaboration with a pharmaceutical company to research a new treatment for heart risks
in cancer survivors.

¢ Teaching Aid: Guest lectures from private sector professionals, case studies from the
industry.

* Teaching Aid: Case studies on industry-academia partnerships, guest speakers from
private companies.

Deliverables for Module 3:
* Research proposal template.
¢ Data analysis assignment based on clinical trial data.

¢ Private sector collaboration simulation scenarios.

Deliverables:

¢ Research proposal on heart risk in cancer patients.



¢ Data analysis assignment using real-world clinical trial data.

* Private sector research collaboration simulation plan.



Module 4: Integrating Technology and Innovation in Cardiology

Goal: To explore the role of emerging technologies in predicting and managing
cardiovascular risk in cancer patients.

Objective: Explore how emerging technologies (Al, wearable devices, telemedicine) can
aid in predicting and managing heart risk in cancer patients.

1. Al and Machine Learning in Cardiology

¢ Objective: Introduce Al and machine learning applications in predicting heart disease
risk, personalized treatment plans, and drug development.

¢ Lesson Plan: Introduction to Al and machine learning applications in predicting
cardiovascular risk, personalized treatment plans, and drug development.

¢ Content: Al algorithms, machine learning in healthcare, and how Al can predict
cardiovascular risk in cancer patients.

* Product Idea: Create an Al-based model that predicts heart failure risk in cancer
survivors based on their treatment history.

¢ Product Idea: Al-Based Risk Prediction Model: Build an Al model that predicts heart
failure risk in cancer patients using existing datasets.

¢ Teaching Aid: Machine learning tools (e.g., Python, TensorFlow), tutorials on Al.

¢ Teaching Aid: Python, TensorFlow tutorials, Al prediction case studies.

2. Wearable Devices and Health Monitoring

* Objective: Discuss how wearable devices (e.g., smartwatches) help track and monitor
heart health in cancer patients.

¢ Lesson Plan: Examine the use of wearable devices (e.g., smartwatches, heart rate
monitors) in tracking cardiovascular health in cancer patients.

e Content: The role of wearables in remote monitoring, data collection, and continuous
health tracking.

¢ Product Idea: Develop a prototype app that tracks and analyzes heart health data for
cancer patients.



* Product Idea: Heart Health Tracking App Prototype: Design an app prototype that
monitors and tracks heart rate, blood pressure, and other cardiovascular metrics for
cancer patients.

¢ Teaching Aid: Wearable device demos, app development tutorials.

¢ Teaching Aid: Wearable device demonstrations, app development tutorials.

3. Telemedicine and Remote Monitoring

¢ Objective: Understand how telemedicine and remote monitoring can improve patient
care, especially for those with heart risk and cancer.

* Lesson Plan: Discuss how telemedicine and remote monitoring can aid in managing
heart risk in cancer patients, especially in rural or underserved areas.

e Content: Telemedicine platforms, benefits of remote consultations, how to monitor
cancer patients’ heart health from a distance.

* Product Idea: Create a telemedicine framework for cardiology-oncology patients.

* Product Idea: Telemedicine Framework: Develop a framework for telemedicine
consultations between cardiologists and oncologists, focusing on heart-risk management
for cancer patients.

¢ Teaching Aid: Telemedicine software demonstration, remote consultation case studies.
¢ Teaching Aid: Telemedicine platform tutorials, role-playing telemedicine consultations.
Deliverables for Module 4:

¢ Al-based heart failure risk prediction model.

* Prototype app for heart health monitoring.

¢ Telemedicine framework for cardiology-oncology patients.

Deliverables:
¢ Al-based heart failure risk prediction model.
¢ Heart health tracking app prototype.

¢ Telemedicine framework for managing heart risk in cancer patients.



Module 5: Practical Application in Clinical Settings

Goal: To apply knowledge in real clinical settings, focusing on assessment, treatment,
and patient management.

Objective: Provide practical, hands-on experience in real-world settings, focusing on
heart-risk assessment and patient management.

1. Clinical Case Simulations

¢ Objective: Simulate real-world clinical scenarios in which students assess and manage
cardiovascular risk in cancer patients.

¢ Lesson Plan: Provide simulated clinical scenarios where students must assess heart risk
in cancer patients, make diagnoses, and create treatment plans.

¢ Content: Case studies involving cancer patients with cardiovascular risk.

¢ Product Idea: Use virtual reality (VR) or augmented reality (AR) to simulate clinical
environments for heart-risk assessment in cancer patients.

¢ Product Idea: Virtual Reality (VR) Clinical Simulation: Use VR technology to create a
virtual hospital where students interact with patient avatars to assess and treat
cardiovascular risk.

¢ Teaching Aid: Virtual reality simulations, patient role-playing exercises.

¢ Teaching Aid: VR case simulation tools, patient role-playing exercises.

2. Clinical Observerships and Mentorship

* Objective: Provide students with real-world clinical experiences through shadowing and
mentorship with cardiologists and oncologists.

¢ Lesson Plan: Facilitate clinical observerships or mentorships with cardiologists and
oncologists in hospitals or clinics.

¢ Content: Observing clinical practice in hospitals, participating in patient rounds, and
learning from professionals.

¢ Product Idea: Arrange shadowing opportunities with cardiologists and oncologists
working with cancer patients.



* Product Idea: Mentorship Program: Establish a mentorship program with cardiologists
and oncologists for real-world learning.

¢ Teaching Aid: Mentorship programs, hospital/clinic tour guides.

* Teaching Aid: Mentorship guides, observership logs.

3. Interdisciplinary Patient Care Rounds

¢ Objective: Simulate interdisciplinary patient care rounds where students collaborate
with different healthcare professionals to manage a cancer patient with cardiovascular
risk.

¢ Lesson Plan: Simulate interdisciplinary patient care rounds where students collaborate
with oncologists, cardiologists, and other healthcare professionals to manage complex
cancer patients.

e Content: Patient rounds, collaborative decision-making, and treatment planning.
* Product Idea: Implement team-based care simulations in a clinical setting.

¢ Product Idea: Interdisciplinary Care Simulation: Create a simulation where students
work as a team of cardiologists, oncologists, and other specialists to manage patient care.

¢ Teaching Aid: Case-based discussions, role-playing in team rounds.
¢ Teaching Aid: Role-playing scenarios, case-based discussions.
Deliverables for Module 5:

* VR-based clinical case simulations.

¢ Clinical observership reports.

* Team-based care simulation assignments.

Deliverables:
¢ VVR-based clinical case simulations.
e Mentorship and observership reports.

¢ Interdisciplinary care simulation plans.



Module 6: Future Directions and Professional Development

Goal: To inspire students to pursue careers in cardiology and oncology, with a focus on
research, innovation, and leadership.

Objective: Inspire students to pursue careers in cardiology and oncology, focusing on
innovation, research, and leadership in these fields.

1. Emerging Trends in Cardiology and Oncology

¢ Objective: Discuss the latest advancements and future directions in cardiology and
oncology.

¢ Lesson Plan: Discuss the latest trends in cardiology and oncology, such as novel
therapies, precision medicine, and immunotherapy.

e Content: Novel therapies, precision medicine, and the future of heart disease treatment
in cancer patients.

* Product Idea: Create a future trends report on how cardiology and oncology will evolve
over the next decade.

¢ Product Idea: Future Trends Report: Students research and write a report on emerging
trends in cardiology and oncology, particularly related to heart-risk management in cancer
survivors.

¢ Teaching Aid: Research articles, guest lectures from industry experts.

¢ Teaching Aid: Research articles, guest speakers from the industry.

2. Career Paths and Professional Development

* Objective: Guide students in exploring career options in both academia and the private
sector, focusing on cardiology and oncology.

¢ Lesson Plan: Explore career opportunities in both academia and the private sector for
those interested in cardiology, oncology, and health technology.

e Content: Career opportunities, professional growth, and networking in cardiology and
oncology.

* Product Idea: Develop a professional development portfolio that includes resumes,
research projects, and career goals.



* Product Idea: Professional Development Portfolio: Students create a portfolio that
includes their resume, research projects, and career goals.

¢ Teaching Aid: Career development workshops, resume building sessions.

¢ Teaching Aid: Career development workshops, resume-building sessions.

3. Concluding Research Projects

¢ Objective: Allow students to apply everything they have learned by developing their own
research projects.

¢ Lesson Plan: Allow students to develop their own research projects focused on
cardiology and oncology.

e Content: Students design a research project related to heart risk in cancer patients,
culminating in a research paper or presentation.

* Product Idea: Publish a research paper on a topic related to heart risk and cancer,
focusing on novel approaches or innovations.

¢ Product Idea: Research Paper: Students submit a research paper or present their
findings at a conference.

¢ Teaching Aid: Research mentorship, access to research journals.
¢ Teaching Aid: Research mentorship, journal access.
Deliverables for Module 6:

e Future trends report.

¢ Professional development portfolio.

¢ Published research paper.

Deliverables:
¢ Future trends report in cardiology and oncology.
¢ Professional development portfolio.

¢ Research paper or presentation.



Implementation Plan Timeline (6 Months)

1. Month 1 (Module 1): Introduction to cardiology and cancer care, with deliverables like
interactive models, timelines, and case study databases.

2. Month 2 (Module 2): Risk prediction and assessment, with deliverables like online
calculators, checklists, and simulated case studies.

3. Month 3 (Module 3): Clinical research methods and private sector collaboration, with
research proposals and data analysis assignments.

4. Month 4 (Module 4): Technology integration in cardiology, with Al models, tracking apps,
and telemedicine frameworks.

5. Month 5 (Module 5): Practical application in clinical settings, with VR simulations,
mentorship logs, and interdisciplinary care plans.

6. Month 6 (Module 6): Future trends and professional development, with reports,
portfolios, and research papers.

Implementation Plan Timeline (6 Months)

1. Month 1 (Module 1): Focus on understanding basic cardiology and oncology principles,
with deliverables like 3D models and case study databases.

2. Month 2 (Module 2): Dive into risk assessment methods, diagnostic tools, and
teamwork strategies, resulting in calculators and checklist tools.

3. Month 3 (Module 3): Focus on research methodologies and private sector collaboration,
with deliverables like research proposals and data analysis assignments.

4. Month 4 (Module 4): Explore technology integration in cardiology, including Al and
wearables, with deliverables like Al models and mobile apps.

5. Month 5 (Module 5): Apply clinical knowledge in simulated and real-world settings, with
deliverables like case simulations and mentorship reports.

6. Month 6 (Module 6): Focus on future trends and professional development, culminating
in research papers and career development portfolios.

Evaluation and Assessments

¢ Regular quizzes and exams on key concepts.



* Peer-reviewed research projects and presentations.
¢ Clinical case study evaluations and simulations.

¢ Final written reports and published research papers.

Evaluation and Assessments:

¢ Regular quizzes and exams on theoretical knowledge.
* Peer-reviewed research projects and presentations.

¢ Clinical case study evaluations.

¢ Final written reports and research papers.



