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Abstract

BACKGROUND: Global collaboration in cardio-oncology is needed to understand the prevalence 

of cancer therapy-related cardiovascular toxicity in different risk groups, practice settings, and 

geographic locations. There are limited data on the socioeconomic and racial/ethnic disparities 

that may impact access to care and outcomes. To address these gaps, we established the Global 

Cardio-Oncology Registry, a multinational, multicenter prospective registry.

METHODS: We assembled cardiologists and oncologists from academic and community settings 

to collaborate in the first Global Cardio-Oncology Registry. Subsequently, a survey for site 

resources, demographics, and intention to participate was conducted. We designed an online data 

platform to facilitate this global initiative.

RESULTS: A total of 119 sites responded to an online questionnaire on their practices and main 

goals of the registry: 49 US sites from 23 states and 70 international sites from 5 continents 

indicated a willingness to participate in the Global Cardio-Oncology Registry. Sites were more 

commonly led by cardiologists (85/119; 72%) and were more often university/teaching (81/119; 

68%) than community based (38/119; 32%). The average number of cardio-oncology patients 

treated per month was 80 per site. The top 3 Global Cardio-Oncology Registry priorities in 

cardio-oncology care were breast cancer, hematologic malignancies, and patients treated with 

immune checkpoint inhibitors. Executive and scientific committees and specific committees were 

established. A pilot phase for breast cancer using Research Electronic Data Capture Cloud 

platform recently started patient enrollment.

CONCLUSIONS: We present the structure for a global collaboration. Information derived from 

the Global Cardio-Oncology Registry will help understand the risk factors impacting cancer 

therapy-related cardiovascular toxicity in different geographic locations and therefore contribute 

to reduce access gaps in cardio-oncology care. Risk calculators will be prospectively derived and 

validated.
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Cardio-oncology has evolved from its infancy toward a mature and well-established 

subspecialty in the last decade. Multiple collaborative initiatives have been undertaken to 

move this field forward; the establishment of national and international cardio-oncology 

societies, the development of position articles,1,2 the launch of several peer-reviewed cardio-

oncology journals,3 and recent international endeavors for board certification, just to name 

a few. Increased awareness in the cardiology, oncology, hematology, and radiotherapy 

communities has sparked collaborations between different specialties to provide patient-

tailored treatment options focused toward short- and long-term cardiovascular care and 

outcomes. Consequently, numerous academic and community hospitals have set up 

dedicated cardio-oncology clinics and programs to accommodate the growing need to serve 

this patient population.4

Cardio-oncology nevertheless remains a relatively new subspecialty addressing the 

cardiovascular care of cancer patients before, during, and after cancer treatment. Numerous 

cancer treatment modalities including cytotoxic and targeted chemotherapy, immunotherapy, 

and radiation treatment can result in significant cancer treatment-related cardiovascular 

toxicity (CTR-CVT).5,6 Historically, cardiotoxicity referred to myocardial dysfunction and 

heart failure caused by systemic anticancer treatment. However, CTR-CVT comprises a very 

broad spectrum of cardiovascular disorders including systemic and pulmonary hypertension, 

arrhythmias, coronary artery disease, autonomic dysfunction, valvular dysfunction, and 

pericardial disease.6,7 Novel treatments, such as immune checkpoint inhibitors (ICI), 

have revolutionized the therapeutic possibilities in patients with previously untreatable 

malignancies. With widespread implementation of these new drugs, previously unrecognized 

cardiovascular side effect such as ICI-associated myocarditis have emerged with potentially 

lethal outcome.8 This echoes the unanticipated reports of heart failure after anthracyclines 

in the 1970s9; the excessive long-term morbidity and mortality from accelerated coronary 

and valvular heart disease after mantle field radiation in the 1980s10; and the unexpected 

high risk of left ventricular dysfunction and heart failure with trastuzumab in the 2000s.11 

This highlights the importance of continuous vigilance to monitor and investigate new 

anticancer drugs for their potential for cardiovascular toxicities, not only during the initial 

3 phases of clinical drug trials but also after FDA approval when used on a larger scale. 

Postmarketing surveillance is particularly relevant for identification of safety signals in 

patients that may have been excluded from clinical trials, such as those with preexisting 

cardiovascular disease.

While several cardiovascular risk models are available for well-established cancer 

treatments, none has been thoroughly validated.12 Consequently, identifying patients at 

high risk for CTR-CVT is challenging, hampering the development of robust practical 

guidelines for referral to cardio-oncology before the initiation of anticancer treatment. 

Moreover, most position articles and guidelines rely heavily on expert opinion regarding 

risk assessment, imaging, biomarkers selection, and duration and frequency needed for 

follow-up assessments.13 Discrepancies between the most recent American and European 

guidelines have recently been addressed with the hope of providing a roadmap for clinicians 

to use in their daily practice.1 Also, the European Society of Cardiology, in conjunction 

with the Heart Failure Association and the European Association of Cardiovascular Imaging 

proposed practical position statements on risk assessment and follow-up using imaging and 
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biomarkers.14,15 However, it is unclear how such guidance translates to treating CTR-CVT 

to different practice settings, various regions of the world, and in different socioeconomic 

and demographic groups.

A major limitation in various consensus opinions and guidelines is the lack of data due 

to a paucity of large-scale clinical trials upon which recommendations can be based in 

cardio-oncology. Additionally, most land-mark pharmacological or device interventional 

trials in cardiology excluded patients with active or recent cancer treatment and oncological 

trials in turn excluded patients with severe cardiovascular comorbidities.16 This mutual 

ostracizing of patient populations limits the translatability of cardiovascular guidelines in 

cancer patients and vice versa. Only recently, several trials have emerged that are focused 

on treatment or prevention of CTR-CVT with variable success.17-20 Currently, these trials 

lack sufficient power to change clinical practice due to discordant results, small sample 

sizes, and heterogeneity in inclusion criteria or definitions of end points.19 While awaiting 

more extensive prospective randomized clinical trials, real-world data obtained from our 

prospective multicenter, international registry will provide insight into optimal (or futile) 

screening and treatment strategies.21,22

To address these gaps, we established the Global Cardio-Oncology Registry (G-COR), a 

multinational, multicenter prospective registry including large academic medical centers and 

community hospitals.

AIMS AND OBJECTIVES

1. To establish the incidence of CTR-CVT in patients referred to Cardio-Oncology 

services in all participating centers (university/community based).

2. To identify risk factors for CTR-CVT, derive, and validate risk score models.

3. To evaluate geographic and regional differences in the use of biomarkers and 

imaging modalities, and their impact on the management of CTR-CVT.

4. To evaluate the impact of socioeconomic and demographic variables in access to 

care, surveillance strategies, treatments, and outcomes.

5. To describe outcomes of cancer survivors treated with different potentially 

cardiotoxic therapies in different geographic locations.

6. To provide a platform for multiple collaborations, substudies, and prospective 

clinical trials.

7. To provide a quality initiative, sites can evaluate their data and compare it with 

the general database to identify opportunities for improvement of local practices.

METHODS

Registry Design

G-COR is a multicenter international observational cohort study that will prospectively 

enroll patients referred to dedicated cardio-oncology services. Medical centers (both 
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academic and community) with dedicated cardio-oncology programs were invited to 

participate in this registry.

The principal investigator from each site will be responsible for data entry, data accuracy, 

and follow-up of the enrolled patients. Data will be handled confidentially and coded. 

Patient privacy is protected by assigning a nonretraceable sequential subject number. Each 

participating center will have full access to its site’s data. Data will be collected in electronic 

case report forms on the Research Electronic Data Capture (REDCap) Cloud server. The 

collected data will be stored in a central database, hosted by the Cleveland Clinic C5 

Research Division, which also provides IT support, platform development, testing and 

validation, and security and data protection. Data management, REDCap Cloud platform 

implementation and Quality control by the C5 Research Division, and prospective data and 

global coordination for the global phase to be done by the Cleveland Clinic Cardiovascular 

Outcomes Registries and Research team.

This electronic data capture platform is a Cloud-based platform. It allows to store patient 

data per regional guidelines within multiple locations around the globe. Being a cloud-based 

platform, it allows the participating sites anywhere in the world to enter their data. The 

Registry is hosted and monitored by the Cleveland Clinic C5 Research Division and the 

Cardiovascular Outcomes Registries and Research division. The Data Management group 

oversees database training, database-designed operating data dictionary, site activation, and 

queries for incomplete or out-of-range data. The REDCap Cloud is a secure validated 

platform, which was tested and validated for G-COR by the Cleveland Clinic Data 

Management team before the initiation of the Pilot phase. Before site activation, each 

site must obtain local Institutional Review Board (IRB) approval, execute a Data User 

Agreement, and must undergo protocol training monitored by the Executive Committee, and 

database training monitored by the Data Management team. After completion of training, 

database access is provided to trained healthcare providers as sites are activated.

The initial blueprint of the REDCap entry log was provided by the ONCOR registry 

investigators, and adjusted and modified to meet the unique research questions of G-COR.23 

These platforms are designed to allow for data collection and storage in compliance with 

international regulations. This study was approved by the Cleveland Clinic Heart and 

Vascular Institute Research Committee and subsequently submitted and approved by the 

Cleveland Clinic IRB.

The REDCap Cloud platform will be automated to detect incomplete or out-of-range data, 

and investigators will be notified. The pilot phase with breast cancer (BC) patients started 

enrollment late in 2022 with up to 25 US centers projected to participate. This pilot phase 

is necessary to ensure that all the recruitment, legal agreements, Data User Agreement 

approvals, local IRB approvals, site activations, and data entry are functioning well. In 

this phase, we are testing the sites’ activation procedures, investigators’ training, and the 

workflow of data entry into the electronic case report forms. The pilot phase has started with 

1 pillar, BC, the most common condition at most surveyed institutions, and will confirm that 

all processes are in place. The G-COR pilot phase has successfully started, and all the stated 

goals are being successfully achieved. Our goal is to have an efficient system in place to roll 
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out the global phase. Twelve sites have already been activated and started recruitment at the 

time of this writing. Subsequently, with the lessons learned from the initial recruitment in 

the pilot phase, the G-COR international global phase will be launched subsequently.

Participating sites will prospectively enroll suitable patients. To avoid patient selection 

bias, sites will be instructed to enroll the first 2 eligible cardio-oncology consults every 

week in each pillar and subsequently consecutive patients. Each center will be allowed to 

establish an equivalent random mechanism that better fits their clinic schedule and patients’ 

demographics. Data will be entered into electronic case report forms from the patient 

interview and electronic health records of the clinical visits, according to the current practice 

standards. Uniform data collection will be achieved by using a specially designed operating 

data dictionary provided to each site at the time of activation, which provides definitions of 

medical terms, definitions of specific parameters, and (ab)normal values. Each participating 

center is encouraged to comply with existing national/international recommendations, 

although patients will be managed at the discretion of the treating physician according to 

their usual standard of care and no intervention or change of treatment will occur related to 

G-COR.

Patient Population and Data Collection

Patient recruitment and data collection will initially focus on BC in the pilot phase of the 

study, followed by the 3 main pillars of this global registry based on the clinical priorities 

determined from a survey taken among the participating centers: (1) cardio oncology in BC 

patients; (2) hematologic malignancies (HM) referred to cardio-oncology clinic; and (3) ICI 

with associated cardiovascular comorbidities or complications. All variables collected will 

comply with the General Data Protection Regulation (GDPR) guidelines.

Adult patients (18 years and older) with BC and HM, and patients treated with ICI who 

present for their initial cardio-oncology consultation at participating sites will be eligible 

for enrollment and follow-up provided that they are willing and able to provide written 

informed consent or conform to the local regulatory bodies guidelines for study participation 

enrollment.

Patients are referred either before initiation of treatment (preexisting cardiovascular disease, 

high cardiovascular risk-multiple risk factors, or high potential for cardiotoxicity cancer 

treatment), during cancer treatment (abnormal test results, symptoms, or cardiovascular 

events during treatment), or after cancer treatment (cardiovascular sequelae, coexisting 

cardiovascular disease, signs, symptoms, abnormal testing, or high cardiovascular 

complication risk after treatment). These 3 timing categories (before, during, or after cancer 

treatment) and the reason for the cardio-oncology referral (high risk, symptoms, abnormal 

test results, or multiple causes) are captured in the initial visit electronic case report form 

and will be evaluated as registry entry points.

Patients will have proposed clinical evaluations at baseline and at 3, 6, 9, and 12 months 

after enrollment, or as clinically necessary. Patients will have follow-up for 18 months 

after enrollment. The participating sites will have flexibility to follow their routine visits 
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according to their clinical practice even if they do not strictly conform to the proposed visits 

timeline.

Data Collection

At baseline, detailed information will be collected regarding the following: (1) demographic 

and socioeconomic variables; (2) cardiovascular risk factors and history including previous 

events, interventions, and use of cardiovascular medications; (3) cancer information (eg, 

TNM classification, receptor status in BC patients, clinical-stage, etc); (4) cancer treatment 

information (eg, type, cumulative dose of chemotherapy, targeted therapy, immunotherapy, 

and radiotherapy); (5) functional status (ECOG and the Karnofsky performance status)24; 

and (6) weekly exercise habits to evaluate its impact on cancer outcomes in different groups: 

exercise by time (<30 minutes, 30–60, and >60) and times per week (0–1, 2–3, >4 times/

wk).

New cardiovascular events or changes in cardiovascular medications, changes in 

cancer course or cancer treatment, along with vital signs, laboratory/biomarkers, and 

echocardiographic imaging data will be prospectively collected during follow-up visits.

G-COR will also collect results of additional nonroutine, noninvasive testing such as 

cardiovascular magnetic resonance, CT coronary angiography, CT coronary calcium score, 

Holter/event monitors, stress testing, SPECT, or MUGA scan, and invasive testing such as 

left and right heart catheterization and endomyocardial biopsy.

Demographic data with age, sex, ethnicity, race, health insurance, employment status, 

geographic area (urban, suburban, and rural), transportation, access to the internet and 

cell phone, and education history are collected. These social determinants of health are 

obtainable without IRBs and regulatory international entities (such as GDPR) objections. 

Other variables, such as Zip code (used for Social Vulnerability Index) are not collected due 

to conflict with de-identified data.

The primary outcome will be the occurrence of CTR-CVT and overall outcome including 

cardiovascular and oncological death.7 This will be correlated to (known and new) risk 

factors and risk groups, and the impact of the occurrence of cardiotoxicity on anticancer 

treatment and outcome. Furthermore, the multinational, multicenter design of this registry 

offers the opportunity to study the prevalence and management of CTR-CVT in different 

practice settings and geographic locations as well as racial/ethnic disparities. Finally, 

socioeconomic determinants of access to care and outcomes will be assessed. The data 

collection workflow of the G-COR pillar 1 (BC) is shown in Figure 1.

Governance and Committees

The governance of the G-COR will be performed by the designated committees. These 

committees have been established with investigators from a variety of settings to represent 

the diverse nature of the participating institutions and the patients they serve, to be as 

inclusive as possible. The committees include leading experts in cardio-oncology, leaders 

from professional medical societies, cardio-oncology leaders in different geographic areas, 

and practicing cardio-oncologists from both academic centers and community hospitals. 

Teske et al. Page 8

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2024 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Sites will have access to their own data, but statistical analysis will be done centrally 

and guided by the scientific and executive committees. All the data analysis, article 

writing, and review will be under the umbrella and approval of the scientific committees. 

Proposed substudies with scientific merit will be presented to and approved by the scientific 

committee. Each new substudy will require a new IRB submission and approval. The 

executive committee will oversee the overall execution of the registry. The different 

committees are depicted in Figure 2 and described in detail (function and committee 

members) in Appendix A.

Sites will have access to their own data, but statistical analysis will be done to G-COR data 

as guided by the scientific and executive committee. Furthermore, data will be available on 

request from the author. The data that support the findings of this study are available from 

the corresponding author upon reasonable request.

Overview of Participating Centers

At the time of writing, a total of 119 centers (81 universities 68%, and 38 community 

hospitals 32%) in 21 different countries across 5 continents indicated intention and 

willingness to participate in this registry. Typically, these clinics were led jointly by 

cardiologists and hematologist/oncologist (85/119; 72%) or by cardiologists alone (34/119; 

27%).

These centers completed a preregistry demographics site survey to facilitate the design 

and launching of the G-COR (response to specific queries; n-response). Overall, a total 

of 80.5±65.3 (median 42.5/mo) cardio-oncology (CO) patients are seen each month with 

a relatively large spread. Centers could be defined as having a small CO unit (0–25 

patients/mo) n=32, average CO unit (26–50 patients/mo) n=39, large CO units (51–150 

patients/mo) n=35, and very large CO units (>150 patients/mo) n=13. Details on the 

geographic distribution are provided in Figure 3.

Estimated number in the specific patient categories were as follows: mean new BC patients 

17.5±12.5 month (median 10.0/mo; n-response=110); mean new HM patients 15.6±11.0/mo 

(median 10.0/mo; n-response=109); and a mean number of new ICI patients 6.5±6.1/mo 

(median 4.0/mo; n-response=98). It should be noted that the relatively low center-specific 

response rate for new ICI patients could very well result in an overall overestimation of 

average patients’ numbers. A total of 36 of 49 North American sites reported substantial 

racial/ethnic minorities or disadvantaged patient populations versus a total of 19 of 62 

international sites.

Regarding the facilities for screening CO patients, 107 sites routinely apply advanced 

echocardiography including strain imaging and 93 sites have access to cardiac MRI for 

CO patients. Regarding the use of biomarkers, 23 primarily use troponin T, 34 troponin I, 

and 51 routinely use high-sensitive troponin to detect cardiotoxicity.

Three areas were identified as the main topics of interest at participating sites that will 

impact their practices (as indicated in the Methods section, see Figure 4); most centers 
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indicated the importance of cardiotoxicity in BC, followed by HM and finally ICI-related 

cardiotoxicity. These subsequently formed the 3 pillars of G-COR.

DISCUSSION

In this design article, we describe the establishment and launch of the first global 

multicenter cardio-oncology registry (G-COR), which aims to facilitate multiple research 

questions and quality improvement initiatives in a real-world clinical setting. Our survey 

in over 100 collaborating centers identified 3 distinct research topics based on their 

clinical volume and needs. This led to initiation of 3 pillars of primary research focus: 

(1) CO in BC patients; (2) CO in hematologic malignancies; and (3) ICI-associated 

cardiovascular complications. Our registry will provide unique opportunities to study 

disparities in cardio-oncology practice and outcomes, validate risk calculators, address the 

implementation and adherence to national and international recommendation/guidelines, 

while providing a database of comprehensive clinical variables equipped for in-depth 

research questions, which will be determined in the future. Indeed, clinical registries are 

particularly well-suited for studying broader populations in a real-world practice setting 

and for obtaining more representative outcomes regarding the incidence, prognosis, and 

outcomes of CTR-CVT across various populations, the implementation and clinical yield 

of screening recommendations, association of cardiovascular management for prevention 

of cardiotoxicity, and treatment of cardiovascular complications during and after cancer 

treatment.25

The increasing number of cancer survivors over the last decade has reached >16 

million and is projected to be over 20 million over the next decade.26 The association 

between cardiovascular disease and cancer includes the existence of shared risk factors, 

the increased incidence of cardiovascular disease in cancer patients compared with 

noncancer patients, and the now well-established evidence of CTR-CVT as a significant 

factor in the overall prognosis of cancer survivors.27 This highlights the need for a 

collaborative effort by the cardiology community to address the often-chronic cardiovascular 

healthcare needs of cancer patients and survivors.4 Based on these observations, a new 

algorithm for classification of cardio-oncology syndromes has recently been proposed.27 

This classification explores and characterizes the complex multifaceted relationship that 

exists between cancer and cardiovascular disease ranging from the interplay between 

cancer biology and cardiovascular disease including the (in)direct effects of anticancer 

treatment. This will further enhance our understanding of the different interactions between 

cancer biology, anticancer treatment, predisposing cardiovascular conditions, and (in)direct 

cardiotoxicity. Larger cohorts will most likely shed more light on the complex interplay 

between these 2 disease entities and allow further exploration on the impact of common 

risk factors (eg, smoking, obesity, and diabetes) and bidirectional pathophysiological 

pathways (eg, chronic inflammation and genetic predisposition).22 Finally, research in 

cardio-oncology has been hampered by heterogeneity in patients with respect to underlying 

disease, disease state, anticancer treatment, and their cardiovascular baseline risk. Extracting 

meaningful data from a cardio-oncology registry by identifying homogenous patients’ 

groups can only be possible with a substantial amount of patient data.28 By enrolling high 

numbers of patients around the globe, we will use this unique feature of the G-COR registry 
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design for this specific purpose, something that cannot be achieved by a single-center 

undertaking.25

While efforts are pursued to minimize cardiovascular damage in the cancer patient without 

attenuating anticancer treatment per se, clinical practice often relies on case-based decision-

making due to a lack of data from large clinical trials.29 Novel treatment strategies that 

have been explored in small clinical trials could readily be tested and evaluated in the 

G-COR registry once implemented in the clinical realm. For example, the SCHOLAR30 and 

the SAFE-HEaRt31 studies have both shown safety and feasibility of continuing adjuvant 

treatment with trastuzumab in the treatment of HER2+ BC in patients with mild left 

ventricular dysfunction (between 40% and 50%). Until recently, an left ventricular ejection 

fraction of <50% in this setting dictated withholding trastuzumab therapy,1 which in return 

increased the risk of BC recurrence.32 Exploring these innovations in cardio-oncology 

within a large-scale registry will facilitate the evaluation of the reproducibility of such a 

treatment strategy, the feasibility in a real-world clinical setting, the rate of adoption of novel 

treatment recommendations, and the long-term impact of cardiac and oncological prognosis/

outcomes, to name a few.

Another main advantage of our large multicenter registry design is that it offers a platform 

where the relatively rare complications, such as ICI-induced myocarditis, can be collected 

across multiple centers in a standardized manner. This allows us to study a large patient 

cohort within a relatively short period. We will also evaluate other nonmyocarditis ICI 

complications, including accelerated atherosclerosis and ischemic cardiovascular events.33,34 

This is of particular importance because the indications for use of ICI in multiple cancer 

types are growing and are expected to rise considerably in the near future.35 Valuable 

knowledge on this specific topic regarding screening, identifying high-risk individuals, and 

treatment will equip us with the necessary tools to accommodate the expected high volume 

of patients presenting with very complex cardiovascular disorders in the setting of active 

concomitant noncardiac disease.36

An often-neglected topic in cardiovascular medicine is the impact of socioeconomic 

determinants of healthcare access, adherence to medical therapy, and outcomes. A 

recent review highlighted that racial/ethnic minorities (eg, black versus white patients), 

underserved communities (those with a lower socioeconomic status), and female patients 

(sex disparities) experience disproportionately high rates of fatal cancer and cardiovascular 

disease.37 The literature and research evidence of inequalities in cardio-oncology is still 

limited and warrants further prospective investigation.29 It should also be noted that patients 

with low socioeconomic status or minorities are those at the highest risk to develop both 

cancer and cardiovascular disease.38 At the same time, they are underrepresented in clinical 

trials.37,38 This registry will provide a unique opportunity to investigate the global impact 

of risk assessment, the current screening methods, and the effectiveness of therapeutic 

interventions derived from clinical trials as they are implemented in real-world practice.39
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Study Limitations

G-COR has started the pilot phase and will need to secure additional funding for the global 

phase to provide long-term sustainability. At the present time, funding applications are in 

progress to meet this need.

Potential legal barriers for data sharing agreements at the international level. To address 

this issue, our legal team is working on solving compatibility of data sharing with different 

countries and compliance with GDPR. This global project includes >100 institutions from 

23 countries on 5 continents. The Data User Agreements needed for each country/region are 

being evaluated and drafted by the Cleveland Clinic Legal Department.

The compliance with GDPR for the European sites is addressed at multiple levels:

1. All privacy issues and de-identified data are compliant with GDPR privacy 

protection rules.

2. Compensations and liabilities are not in play because G-COR does not include 

any deviation from standard clinical care.

3. GDPR has a provision allowing data sharing when it is in important public 

interest.

4. G-COR data are stored in the Cloud, not physically at any location.

5. The Legal Department at the Cleveland Clinic is working on the requirements 

that will be in place for the Data User Agreements (Data User Agreements) to be 

used with each specific country.

Ensuring accuracy of data entry by different centers, the data management group will 

document training of each site before activation; has set up training videos, designed 

operating data dictionary, and online G-COR instruction and procedures manuals, and has 

alarms for out-of-range values and will review data in conjunction with executive committee 

to minimize/eliminate this challenge.

Patients are referred to cardio oncology clinics for either cardiotoxicity (CTR-CVT) 

management, due to high risk of CTR-CVT, or for surveillance after exposure to cardiotoxic 

treatments. There is an inherent bias because patients at low risk for CTR-CVT are not 

referred to cardio-oncology services. It is, however, clinically relevant for the practice of 

cardio-oncology to establish the risk for cardiovascular events in this high-risk population, 

because patients with no preexistent cardiovascular disease, no risk factors, and not exposed 

to large doses of cardiotoxic agents have a low incidence of cardiovascular events and 

therefore they are not the target population that is evaluated and treated in the cardio-

oncology space.

To have a comparator group, we will establish a control group population with oncology 

patients from the same 3 pillars (BC, hematologic malignancies, and immune checkpoint 

inhibitors-treated patients) not referred to cardio-oncology services, who have no risk factors 

and no preexistent cardiovascular disease. We will target the enrollment of 5 to 10 cancer 
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clinic patients from each sites’ general cancer patient pool. This will yield ≈1000 patients 

without known cardiotoxicity or risk factors as a control group.

Future Perspectives

With the launch of G-COR, we initially set out to identify the most important topics 

among our participating centers. These 3 pillars (BC, HM, and ICI) provided the framework 

for the initial registry and determined the sequence for deploying different aspects within 

our registry. Our aim was to design G-COR in such a way that it can be adapted to the 

ever-changing clinical and preclinical needs within this field. To facilitate this process, the 

executive and scientific committees will oversee the roll-out of the 3 pillars and will plan 

the future steps based on the data, preliminary analysis, and lessons obtained from the pilot 

phase with up to 25 centers being launched at this time.

As depicted in Figure 5, we have identified several future goals that we will strive for after 

the initial launch of the global registry to ensure sustainability, offer opportunities to expand 

research potential, and enrich our registry with unique patient data.

1. Because there have been other initiatives to create local or regional cardio-

oncology registries, we will explore the possibilities to link the our data 

and outcomes to other cardio-oncology, primary care, and oncology registries 

with more in-depth demographic and socioeconomic data, clinical/imaging/

biomarkers information, regional treatments variability and outcomes by 

geographic regions.

2. To make the data entry more efficient and less time-consuming, we will explore 

the use of automated data extraction from electronic healthcare systems into 

G-COR.40 The precision medicine/artificial intelligence committee will explore 

collaborations and substudies in this area; currently, data entry is performed 

manually. Automated data extraction will facilitate a larger accumulation of data 

while significantly reducing the time spent on data entry.40 This will allow us to 

extract meaningful clinical information from big data analysis.

3. As a long-term goal after additional structure and funding are secured, we will 

explore the possibilities of linking a tissue or imaging biobank to G-COR. This 

will allow for determining patient-specific phenotypes in great detail beyond the 

mere traditional cutoff values of health and disease (eg, left ventricular ejection 

fraction).

4. Because this is the starting point of an ongoing multicenter international 

registry, we will invite and welcome other cardio-oncology centers, particularly 

from geographic areas and countries that are underrepresented, to join this 

collaboration. This will strengthen the universal validity of our findings, result 

in more robust and diverse data availability, and will help to further build our 

cardio-oncology community with the active input from numerous cardiologists 

and oncologists, leaders, and practicing clinicians in this field.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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WHAT IS KNOWN

• Chemo-therapy-related cardiovascular toxicities impact immediate and long-

term survival in cancer survivors.

• Cancer therapy-related cardiovascular toxicity could result in an interruption 

of cancer therapy, negatively affecting the oncological outcome.

• Real-world data on cancer therapy-related cardiovascular toxicity is necessary 

to estimate the impact of cancer therapy-related cardiovascular toxicity 

outside of the clinical trial setting.

• Risk calculators and baseline risk assessment is largely based on the expert 

opinion lacking validation in the clinical field.

• Little is known about the impact of socioeconomic determinants of healthcare 

access, adherence to medical therapy, and outcomes in cardio-oncology.

WHAT THE STUDY ADDS

• We present the framework and objectives for a prospective multicenter, 

multinational cardio-oncology registry.

• The registry will provide opportunities to study disparities in cardio-oncology 

practice and outcomes.

• The Global Cardio-Oncology Registry will study the differences and 

similarities in diagnostic modalities, treatment protocols, and outcomes in 

cancer patients from different countries and different regions and in academic 

and community hospital settings.

• Collected data will be suitable to validate recommended risk calculators 

and address the implementation and adherence to national and international 

recommendations/guidelines.

• The registry is designed to also serve as a database of comprehensive clinical 

variables equipped for in-depth research questions.
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Figure 1. Data collection design for pillar I: breast cancer.
Data collection and entry of baseline and follow-up variables are shown. Specific data 

collection is modeled to each pillar to ensure both complete and relevant data collection. 

CAD indicates coronary artery disease; CV, cardiovascular; GLS, global longitudinal strain; 

LV, left ventricle; and LVEF, left ventricular ejection fraction.

Teske et al. Page 18

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2024 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. Global Cardio-Oncology Registry (G-COR) committees.
See Appendix A for detailed information on committee members. AI indicates artificial 

intelligence; CO, cardio-oncology; and ICI, immune check point inhibitors.
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Figure 3. World map of participating centers.
Information and geographic distribution of the Global Cardio-Oncology Registry (G-COR) 

across the 5 continents is shown. N indicates the number of participating centers in each 

continent. The pie charts show the details of the size of the participating centers. Color-

legend is depicted on the top right. CO indicates cardio oncology.
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Figure 4. Survey results.
This shows feedback on the main areas of research interest (sites could prioritize the 

different research topics). Most centers indicated BC as the primary topic of research, HM 

was most often mentioned as the second topic, and followed by ICI. The absolute number 

of responses is indicated on the vertical axis. BC indicates breast cancer; G-COR, Global 

Cardio-Oncology Registry; HM, hematologic malignancies; and ICI, immune checkpoint 

inhibitors.
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Figure 5. Description of Global Cardio-Oncology Registry (G-COR) future goals and landmarks.
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