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ABSTRACT

Background: Cardio-oncology (CO) is a new discipline that generates new work areas within the institutions. We ignore how many 
CO teams exist in our country, their structure and how patients are managed.
Objectives: Our primary objective is to report how many CO centers exist in our country, and how many of them work according to 
the recommendations of guidelines and consensus statements. We also want to define the specialty and specific training of the physi-
cians involved, determine if they perform risk assessment before cancer treatment, establish the method used to assess ventricular 
function and how biomarkers are used.
Methods: The OBELISCO registry is a national, multicenter, cross-sectional, descriptive and prospective registry including 51 gen-
eral hospitals, cancer centers and institutions specialized in cardiology with CO work groups or services.
Results: Of the 51 centers, 47.1% were public and 52.9% were private. Most centers were in the Autonomous City of Buenos Aires 
(49%) and in the Province of Buenos Aires and the rest were distributed throughout the country. Of 47 centers, 48.9% considered 
that their institution had CO services complying with the recommendations of international guidelines and the consensus statement 
of the Argentine Society of Cardiology. Global cardio-oncological or cardiovascular risk assessment is always performed in 27.7% of 
the centers before starting treatment. Patients who will start potentially cardiotoxic treatment are always referred to Cardiology in 
35.3% of the centers and are sometimes referred to Cardiology in 47.1%. Baseline echocardiography is performed in all the patients 
before starting treatment in 43.1% of the centers and only in some patients in 56.9%. During follow-up, echocardiography is indi-
cated according to the treatment schedule used in 64.7% and according to the patients' outcome in the rest of the centers. All the 
centers evaluate left ventricular ejection fraction with echocardiography, and 68.1% use two-dimensional echocardiography. Global 
longitudinal systolic strain is used in 63.8% of the centers. Only 47.1% order cardiac magnetic resonance imaging in some patients, 
and 35.3% indicate cardiac computed tomography scan. Biomarkers are used in only 7.8% of the centers. Primary prevention with 
neurohormonal antagonist drugs is always indicated in 5.9% of the centers. Dexrazoxane is used in only 5.9% and liposomal an-
thracycline in 74.5%.  If cardiotoxicity develops, 76.5% indicate cardioprotection, 41% discontinue chemotheraphy and 47% modify 
cancer treatment. 
Conclusions: This is the first national CO registry. It provides information and a current outlook of the status of this subspecialty 
in our country. Almost 50% of the centers considered to be functioning in line with guidelines and consensus statements. Only in 
one third of centers, the patients who will initiate cancer treatment with potentially cardiotoxic drugs are referred to CO. Two-di-
mensional echocardiography is the method most used in our country to evaluate ventricular function; biomarkers are scarcely used.
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RESUMEN

Introducción: La cardio-oncología (CO) es una nueva disciplina, que genera nuevas áreas de trabajo en las instituciones. Desconoce-
mos cuántos equipos de CO existen en nuestro país, su estructura y el manejo de los pacientes.
Objetivos: Nuestro objetivo primario es reportar cuántos centros de CO existen en nuestro país, y de ellos cuántos trabajan de acuer-
do con las recomendaciones de guías y consensos. Secundariamente, definir la especialidad y formación de los médicos integrantes, 
si se realiza evaluación de riesgo previo al inicio del tratamiento oncológico, cómo se evalúa la función ventricular y cómo se utilizan 
los biomarcadores.
Material y métodos: Registro nacional, multicéntrico, transversal, descriptivo, y prospectivo que incluyó 51 instituciones generales, 
de oncología y/o de cardiología que referían poseer grupos de trabajo o servicios de CO. 
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INTRODUCTION
Few areas of medicine have experienced so intense 
growth in just a few years as cardio-oncology (CO). 
As patients survive longer, there is a growing demand 
for trained physicians and adequate institutions to re-
spond to a population living with a disease that will 
become chronic and with adverse effects. In turn, the 
collaborative nature between the different special-
ties demands us to acknowledge where we are on the 
growth curve in our country and to produce our own 
relevant information.

Cancer therapy-related cardiac dysfunction 
(CTRCD) induced by drugs or radiotherapy, com-
monly known as cardiotoxicity, represents one of the 
most dreaded complications of cancer treatment.  It 
depends on three factors: global cardio-oncology risk, 
type of cancer and planned therapy. (1-10)

The global or cardio-oncology risk profile includes 
age, cardiovascular risk factors (CVRF), history of 
cardiovascular disease, history of potentially cardio-
toxic chemotherapy agents and history of radiation 
therapy (young age at time of radiotherapy, irradia-
tion of the left side of the thorax, high radiation doses, 
inadequate shielding and concomitant chemotherapy, 
among others). (9, 12-20)

The type of cancer is associated with variable car-
diovascular involvement; embolic events are more 
common in patients with pancreatic cancer, intramyo-
cardial tumors are usually the substrate of arrhyth-
mias and cardiac metastases from lung cancer, breast 
cancer or renal cell carcinoma can generate valvular 
dysfunction (valve obstruction or regurgitation) and 
vascular involvement (obstruction of the venae cavae 
or pulmonary veins). (9-12)

Finally, the planned chemotherapy/radiotherapy 
regimen affects the risk of cardiotoxicity depending 
on the drugs used, type of drug, planned/cumulative 
dose, route of administration and/or the combination 
with other antineoplastic drugs. (13-15)

The position statements of the different scientific 

societies, the guidelines of the European Society for 
Medical Oncology (ESMO) and the American Society 
of Clinical Oncology (ASCO) and the recent European 
Society of Cardiology (ESC) guideline on cardio-oncol-
ogy suggest "global and standardized cardiovascular 
and oncological risk assessment", monitoring poten-
tially cardiotoxic treatments (avoiding unnecessary 
interruptions of chemotherapy/radiotherapy and re-
ducing the risk of CV complications) and adequate 
follow-up. (9-12)

Several publications have reported higher risk of 
CV events in populations with inadequate or absent 
risk stratification before potentially cardiotoxic treat-
ment, suboptimal control of CVRF during different 
oncological therapies, late detection of CTRCD (ven-
tricular dysfunction, hypertension, myocarditis, pul-
monary hypertension, arrhythmias, coronary artery 
disease, etc.) and inadequate follow-up of populations 
that received potentially cardiotoxic therapies (radio-
therapy, chemotherapy or both). (1,2,12,16-19)

The actual rate of cardiovascular evaluation before 
cancer treatment in different countries is unknown.  
In addition, more than half of cancer patients with 
cardiovascular disease do not receive optimal treat-
ment of their disease, and their risk factors are not 
controlled when cancer treatment is initiated. Many 
of them are never referred to cardiology despite their 
cardiovascular risk or the potentially cardiotoxic 
treatment they will receive. 

Furthermore, there is great disparity about the 
use of complementary tests for cardiovascular assess-
ment during cancer therapy (echocardiography, nu-
clear medicine imaging, cardiac magnetic resonance 
imaging, and biomarkers as troponins, BNP, and D-
dimer). (20-28)

All these facts highlight the importance of ad-
equate monitoring of cancer patients before, during 
and after each treatment. However, so far, we do not 
count with information about the structure and func-
tioning of CO services in our environment, so ignore 

Resultados: De los 51 centros, pertenecen al ámbito público el 47,1% y al privado el 52,9%. El 49% se halla en la Ciudad Autónoma 
de Buenos Aires, el 17,6% en la Provincia de Buenos Aires y el resto en otros lugares del país. Sobre 47 centros, el 48,9% considera 
funcionar de acuerdo con las recomendaciones de Guías Internacionales y el Consenso de la Sociedad Argentina de Cardiología. El 
27,7% de los centros realiza siempre estratificación de riesgo cardio-oncológico o cardiovascular antes de iniciar el tratamiento. Un 
35,3% de los centros deriva siempre a cardiología a los pacientes que iniciarán un tratamiento potencialmente cardiotóxico, un 47,1% 
ocasionalmente. El 43,1% de los centros realiza ecocardiografía basal en todos los pacientes, el 56,9% solo en algunos. Durante el 
seguimiento el ecocardiograma se indica de acuerdo con el esquema utilizado en el 64,7% y en el resto según su evolución. Todos los 
centros evalúan la fracción de eyección ventricular izquierda mediante ecocardiografía, en el 68,1% bidimensional. El 63,8% utiliza 
el análisis de la deformación longitudinal sistólica global. El 47,1% deriva algunos pacientes a resonancia cardíaca y el 35,3% a tomo-
grafía cardíaca. Solo el 7,8% utiliza biomarcadores. El 5,9% indica siempre prevención primaria con antagonistas neurohormonales. 
El dexrazoxano es utilizado en el 5,9%, la antraciclina liposomal en el 74,5%. Frente a la aparición de cardiotoxicidad, el 76,5% inicia 
tratamiento cardioprotector. El 41% suspende la quimioterapia, el 47% la modifica.
Conclusiones: este es el primer registro nacional de CO. Brinda información y un panorama actual del estado de esta subespecialidad
en nuestro país. Casi la mitad de los centros consideró funcionar de acuerdo con Guías y Consensos. Solo un tercio de los pacientes 
que van a iniciar tratamiento oncológico potencialmente cardiotóxico son derivados a CO. El método más utilizado en nuestro país 
para evaluar la función ventricular es el ecocardiograma bidimensional, los biomarcadores son poco utilizados.

Palabras claves: Cardio-Oncología - Instituciones - Servicios - Cardiotoxicidad - Ecocardiografía - Resonancia Magnética - Biomarca-
dores - Prevención Primaria- Radioterapia
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how cancer patients are managed in each institution. 
For this reason, the Council on Cardio-Oncology of the 
Argentine Society of Cardiology decided to carry out 
this study to learn how several centers with CO ser-
vices or work groups are functioning in our country. 

Our primary objective is to report how many CO 
centers exist nationwide, and how many of them work 
according to the structure and function recommended 
by guidelines and consensus statements. We also want 
to learn about the specialty and specific training of the 
physicians involved, determine if they perform risk 
assessment before cancer treatment, establish the 
method used to assess ventricular function and how 
biomarkers are used.

METHODS
The OBELISCO registry is a national, multicenter, cross-
sectional, descriptive, and prospective registry developed by 
the Council on Cardio-Oncology of the Argentine Society of 
Cardiology during September and October 2022. The fifteen 
members of the executive committee contacted physicians 
(cardiologists, oncologists, or hematologists) from 168 medi-
cal centers in several Argentine provinces (public and private 
hospitals and institutions specialized in cardiology, oncology 
or with multiple specialties). Only those institutions that 
reported CO services or work groups were surveyed. The 
survey included 30 (thirty) structured questions (see sup-
plementary appendix). Study data were collected and man-
aged using REDCap (Research Electronic Data Capture, a 
web-based software platform) electronic data capture tools.

Those centers dealing with less than 50 cancer patients 
per month and those without a CO service or work groups 
were excluded from the study.

Ethical considerations
The registry was approved by the Committee on Ethics of 
the Argentine Society of Cardiology. Since this study is a 
survey that does not involve patients and the data of the 

respondents and their institutions will be kept anonymously, 
informed consent was not required in accordance with na-
tional and international standards for research on human 
subjects.

Statistical analysis 
Quantitative variables are expressed as mean ± standard 
deviation (SD), or median and interquartile range (IQR 25-
75), according to their distribution, and are compared using 
the corresponding tests. Categorical variables are expressed 
as percentages and compared using the chi-square test or 
Fisher's test, as applicable.

RESULTS
Of the 168 medical institutions in our country con-
tacted, 51 reported that their center routinely treat-
ed cardio-oncology patients. The survey respondents 
were cardiologists in 84.3% of cases (n = 43), oncolo-
gists in 13.7% (n = 7) and hematologists in 2% (n = 
1). A total of 24 centers (47.1%) were public hospitals 
and the remaining 27 (52.9%) were private institu-
tions. Most centers were in the Autonomous City of 
Buenos Aires (49%, 25 centers) and in the Province 
of Buenos Aires (17.6%, 9 centers), while 33.4% were 
distributed throughout the rest of the country (Fig-
ure 1).

Forty-five centers (88.2%) were general hospitals; 
7.8% (n = 4) were institutions specialized in cardi-
ology care, and the rest were cancer centers. Most 
institutions (49%, n = 25) had > 15 cardiologists, 
13.7% (n = 7) between 11 and 15, 9.8% (n = 5) be-
tween 6 and 10, and 19.6% (n = 10) between 1 and 
5. The distribution of oncologists and hematologists 
was as follows: 13.7% had > 15 oncologists or hema-
tologists, 7.8% between 11-15, 27.5% between 6-10, 
35.3%between 1-5 and 7.8% of the institutions sur-
veyed had no oncologists or hematologists.

CABA

Prov. Bs. As.

Rest of the country

OBELISCO-SAC Registry / Silvia S. Makhoul et al.

Fig. 1. PDistribution of cen-
ters Geographic distribution of centers

49%

33%

18%
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Of 47 centers, 48.9% (n = 23) considered that 
they had CO services complying with the recommen-
dations of the international guidelines and of the 
consensus statement of the Argentine Society of Car-
diology. Thirty (63.8%) respondents knew that their 
professionals participated in courses and scientific 
activities related with CO, but only 29.8% (n = 14) 
reported participating in case conferences and tumor 
board with oncologists.

Global cardio-oncological or cardiovascular risk 
assessment is always performed before starting treat-
ment in 13 centers (27.7%), sometimes performed in 
25 (53.2%), rarely performed in 6 (12.8%), and is nev-
er performed in 3 (6.4%). In line with these data, 18 
centers (35.3%) always refer patients who are going 
to start potentially cardiotoxic treatment to Cardiol-
ogy, 24 (47.1%) do so sometimes, 5 (9.8%) rarely do 
so, and 4 (7.8%) never refer patients to Cardiology. 
The reasons for referral are presence of cardiovascu-
lar risk factors in 8.9% (n = 4) of the cases, history 
of cardiovascular disease in 26.7% (n = 12), history 
of cancer in 2% (n = 1) and type of cancer therapy 
planned in 55.6% (n = 25) of the cases.

Table 1 shows the most common tumors treated 
in the institutions.

Diagnosis
Ventricular function is evaluated by echocardiogra-
phy in all the patients before starting treatment in 
22 centers (43.1%) and only in some patients in 29 
(56.9%) centers. During follow-up, echocardiography 
is indicated according to the treatment regimen used 
in 64.7% (n = 33) while 35.3% (n =18) indicated it 
according to patients' outcome. Cardiovascular as-
sessment and monitoring are based on guidelines 
and recommendations of scientific societies in 72.5% 
(n=37) of the institutions, while 5.9% (n=3) follow 
institutional protocols, and in 21.6% (n =11) each 
professional makes decisions based on his/her own 
criteria. Most centers follow the recommendations 
of the Consensus Statement of the Argentine Soci-
ety of Cardiology (n = 28, 75.7%), and those of the 

American Society of Oncology or European Society 
of Oncology (n = 24, 64.9%), the European Society of 
Cardiology (21, 56.8%) and the American Society of 
Echocardiography (n = 15, 40.5%) (Figure 2).

All the centers evaluate left ventricular ejection 
fraction with echocardiography; 68.1% (n = 32) use 
two-dimensional echocardiography, 12.8% (n = 6) use 
three-dimensional echocardiography and 19.1% (n = 
9) use both methods. Thirty centers (63.8%) evalu-
ate global longitudinal systolic strain. Only 47.1% (n 
= 24) indicate cardiac magnetic resonance imaging 
to some patients, while the rest of the centers never 
indicate it. Cardiac computed tomography scan is in-
dicated in some patients in 35.3% of the centers, and 
64.7% never do so.

Biomarkers are measured in all the patients in 
only 4 centers (7.8%), in some patients in 29 (56.9%), 
while 17 centers (33.3%) never measure biomarkers. 
Troponin is the biomarker most used (70%).

Chemotherapy
Table 2 shows the most common cancer treatments 
indicated.

Fig. 2. SAC: Sociedad Argen-
tina de Cardiología
ASCO: American Society of 
Clínical Oncology
ESMO: European Society of 
Medical Oncology
ASE: American Society of 
Echocardiography
ESC: European Society of Car-
diology

Table 1. Most common tumors

Breast

Leukemias-Lymphomas

Colorectal

Kidney

Lung

Prostate

Cervical

Pancreatic

Melanoma

Gastric

Sarcomas

Others

49

35

33

31

30

25

20

18

18

15

12

5

nType of cancer

28

24
21

15

Guideline followed

SAC consensus 
statement

ASCO-ESMO ESC ASE-ESC
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Primary prevention of cardiotoxicity with neu-
rohormonal antagonist drugs is always indicated in 
5.9% (n = 3) of the centers; almost always in 39.2% 
(n = 20), never in 35.3% (n = 18), and 17.6% (n = 
9) do not know. Dexrazoxane is used in only 5.9% (n 
= 3) of the centers and liposomal anthracycline in 
74.5% (n = 38); the lack of use is due to high costs 
(30.8%), lack of medical coverage (23.1%) or absence 
of indication (46.2%).

If cardiotoxicity develops, 39 centers (76,5) indi-
cate cardioprotection, 41% (n=21) discontinue chem-
otherapy and 47% (n=24) modify the regimen; 76% 
(n=39) base their decision on oncology criteria, and 
4% (n=2) continue with the same regimen until the 
end of treatment.

Radiation therapy
Only 11 institutions (21.6%) count with radiotherapy 
services. Patients have access to three-dimensional 
radiotherapy in 81.8% of cases, IMRT in 45% and co-
balt therapy in 18% (2). In case of requiring high-pre-
cision radiotherapy, 39% (n = 20) refer their patients 
to other centers, 49% refer only patients with social 
security coverage and 12% do not do so. For patients 
undergoing radiotherapy to the thorax, neck or ab-
domen and pelvis, follow-up is always performed in 
36%, sometimes in 36% and rarely or never in 28%. 

DISCUSSION 
Here we present the first national registry of CO, 
which provides information and a current outlook of 
the current situation of this subspecialty in our coun-
try. At the same time, we have not found any records 
like this one in our bibliographic search performed 
in the main indexed publications worldwide with the 
aim of providing a profile of the centers and how they 
work.

When we evaluated the status of CO services 
and their usual practices, we found that 51 centers 
consider they work organically in CO, with different 
levels of complexity and organization. However, only 
49% consider that their organization follows the rec-
ommendations made by the guidelines and consensus 
statements. Like in many other aspects not only relat-

ed with healthcare, there is a strong concentration of 
centers in the Autonomous City of Buenos Aires and 
in the Province of Buenos Aires (Figure 1), with only 
18% of centers in the rest of the country to treat a 
population of 26 376 018 of the total 47 327 407 inhab-
itants in our country according to statistics obtained 
from the 2022 census. (28)

The proportion of public institutions versus so-
cial security and private centers is uniform (47.1% 
vs. 52.9%), even though only 37% of our population 
is treated in national, provincial, and municipal pub-
lic institutions; 51% attends the social security sector 
and 12% is treated in private institutions. (29)  It is 
worth mentioning that part of the population with 
social security coverage frequently uses public sub-
sector facilities.

Most CO services are provided by general hospi-
tals as there are only a few cancer centers. Although 
these highly specialized cancer centers may constitute 
the pinnacle for managing these patients, most can-
cer treatments and follow-up of survivors take place 
in general hospitals with lower patient volumes. This 
slows down the professionals' learning curve and may 
lead to lower detection of complications. 

Most centers have more cardiologists than oncolo-
gists and hematologists. Although most cardiologists 
participate in scientific activities and CO courses, only 
29.8% attend case conferences and tumor boards to-
gether with oncologists, an activity that we consider of 
utmost importance not only for a better joint manage-
ment of patients but also to consolidate medical work 
groups.

Since prevention of cardiovascular complications 
is one of the main aspects of CO, it is surprising that 
only 27.7% perform global risk stratification before 
initiating treatment in all the patients, while baseline 
risk is sometimes or never assessed in the rest. The 
most common reasons for referring patients for pre-
ventive cardio-oncology are the therapeutic scheme 
planned (55.6%) and a history of cardiovascular dis-
ease (26.7%).

The distribution of tumors treated in the institu-
tions is within the usual range (Table 2), with breast 
cancer, hematologic cancer and colorectal cancer lead-
ing the statistics. (30) 

Diagnosis and follow-up
Measurement of ejection fraction by two-dimensional 
echocardiography is the technique most widely used 
for the evaluation of ventricular function; global sys-
tolic longitudinal strain is also widely used, followed 
by cardiac magnetic resonance imaging and computed 
tomography scan. As we can see, despite the health-
care access is difficult for a large percentage of the 
population, a stepwise multimodality imaging ap-
proach is gaining ground in our country, in line with 
international practices. (31)

Despite the use of biomarkers for diagnosis and 
monitoring has increased, the rate of use in our sur-

Table 2. Cancer treatments 

Anthracyclines

TKI

Anti.angiogenic agents

Taxanes

Anti-Her2 antibodies

Hormone therapy

Immunotherapy

Proteasome inhibitors

RAF-MEK inhibitors

50

46

45

44

44

41

39

26

26

nTreatment
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vey is very low (7.8%) (15-32). Troponin was the bio-
marker most used, but its implementation should be 
further encouraged in the future.

Only 43.1% assessed ventricular function before 
initiating treatment in all the patients. During follow 
up, most institutions (72.5%) follow the recommen-
dations of the scientific societies for monitoring. The 
Consensus Statement of the Argentine Society of Car-
diology (9) is followed by most centers (75.7%).

Treatment
Among cancer treatments, anthracyclines are still 
widely used, followed by all the treatments that have 
improved survival and disease-free survival in recent 
years, such as small-molecule kinase inhibitors, anti-
Her2 antibodies, anti-angiogenic agents, proteasome 
inhibitors and immunotherapy, among others. All 
these therapies are in line with treatment standards 
but have well-known cardiovascular adverse effects. 
(33)

Primary prevention with neurohormonal antago-
nists to prevent remodeling is used in a significant 
proportion of the population; liposomal anthracyclines 
are also used. On the contrary, the use of dexrazoxane 
is below the current recommendations. (34)  Again, 
health coverage is the main limitation.

When cardiotoxicity develops, most physicians 
initiate cardioprotective treatment; however, almost 
a quarter of the centers do not indicate cardioprotec-
tion, which indicates failure in the treatment system. 
For most centers, cardiotoxicity results in discontinu-
ation or modification of chemotherapy, mostly based 
on oncology criteria (76%).

Radiation therapy
In the 11 centers surveyed, most patients have access 
to three-dimensional radiotherapy and IMRT. Nev-
ertheless, cobalt therapy is still used in 18% of the 
patients. In a survey of European centers conducted 
in 2014, only 3% (77) of the centers were still using 
cobalt therapy distributed across 27 low-income coun-
tries in Eastern and Southern Europe. There is a clear 
relationship between income per capita and the avail-
ability and quality of radiotherapy equipment. (35)

STUDY LIMITATIONS
The registry was carried out by contacting the profes-
sionals belonging to medical institutions included in 
the database of the professionals who regularly par-
ticipate in cardio-oncology activities in our country. 
Although we believe we have included most institu-
tions, some could have been left aside or could have 
declined to participate.

CONCLUSIONS
Since the publication of the first Consensus Statement 
on Cardio-Oncology of the Argentine Society of Cardi-
ology in 2013, when cardiologists, oncologists, hema-
tologists and radiotherapists met for the first time 

and started working together, cardio-oncology has ex-
perienced a remarkable growth both nationwide and 
worldwide.  Our publication reflects this growth, pro-
vides valuable information on the current situation, 
points out the successes achieved in diagnosis and 
treatment and clearly exposes the areas in which we 
still need to work to improve education, spread best 
practices and take action to achieve better and more 
efficient public and private health institutions. 

Conflicts of interest
None declared. 

(See authors' conflict of interests forms on the web/Ad-
ditional material.)

nterest
We would like to express our gratitude to the following peo-
ple who selflessly collaborated with our registry: Thank you, 
very much, Dr. Heraldo Imperio, Dr. Yanina Castillo Costa, 
Dr. Ruth Henquin, Dr. Gustavo Calderón and Paola Morara 
and Liliana Capdevila, secretaries of the SAC.



433OBELISCO-SAC Registry / Silvia S. Makhoul et al.

Arg Cardiol 2019: 87; 5:1-88.  SAC. https: www.sac.org.ar/consenso/
consenso-de-cardio-oncologia/
10. López-Fernández T, Martin García A, Beltrán A, Montero LA, 
García Sanz R, Mazón Ramos P, y col. Cardio-Onco-Hematología 
en la práctica clínica. Documento de consenso y recomendacio-
nes. Rev Esp Cardiol 2017;70:474-86. https://doi.org/10.1016/j.
recesp.2016.12.021
11. Virani SA, Dent S, Brezden-Masley C, Clarke B, Davis MK, Jas-
sal DS, et al. Canadian Cardiovascular Society Guidelines for Evalu-
ation and Management of Cardiovascular Complications of Cancer 
Therapy. Can J Cardiol  2016;32:831-41. https://doi.org/10.1016/j.
cjca.2016.02.078
12. Armenian SH, Lacchetti c, Barac A, et al. Prevention and 
Monitoring of Cardiac Dysfunction in Survivors of Adult Cancers: 
American Society of Clinical Oncology Clinical Practice Guideline. 
J Clin Oncol 2016;34:1-23 In: Cancer and Cardiovascular Disease. 
Syed Wamique Yusuf and Jose Banchs Editors. Springers Editorial. 
ISBN 978-3-319-62086-2 ISBN 978-3-319-62088-6 (eBook) https://
doi.org/10.1007/978-3-319-62088-6
13. Yeh ET, Tong AT, Lenihan DJ, Yusuf SW, Swafford J, Champion 
C, et al. Cardiovascular complications of cancer therapy: diagno-
sis, pathogenesis, and management. Circulation 2004;109:3122-31. 
https://doi.org/10.1161/01.CIR.0000133187.74800.B9
14. Floyd JD, Nguyen DT, Lobins RL, Bashir Q, Doll DC, Perry MC. 
Cardiotoxicity of cancer therapy. J Clin Oncol. 2005;23:7685-96.  
https://doi.org/10.1200/JCO.2005.08.789
15. Lyon AR, López-Fernández T, Couch LS, Asteggiano R, Aznar 
MC, Bergler-Klein J,e t al. 2022 ESC Guidelines on cardio-oncology 
developed in collaboration with the European Hematology Associa-
tion (EHA), the European Society for Therapeutic Radiology and 
Oncology (ESTRO) and the International Cardio-Oncology Society 
(IC-OS) Eur Heart J 2022;43:4229-361.
16. Swain SM, Whaley FS, Ewer MS. Congestive heart failure in 
patients treated with doxorubicin: A retrospective analysis of three 
trials. Cancer 2003; 97:2869-79. https://doi.org/10.1002/cncr.11407
17. Herman EH, Zhang J, Lipshultz SE, Rifai N, Chadwick D, 
Takeda K, et al. Correlation between serum levels of cardiac tro-
ponin-T and the severity of the chronic cardiomyopathy induced by 
doxorubicin. J. Clin. Oncol 1999;17:2237-43. https://doi.org/10.1200/
JCO.1999.17.7.2237
18. Bengala C, Zamagni C, Pedrazzoli P, Matteucci P, Ballestrero 
A, Da Prada G, y col. Cardiac toxicity of trastuzumab in metastatic 
breast cancer patients previously treated with high-dose chemother-
apy: a retrospective study. Br J Cancer 2006; 94:1016-20. https://doi.
org/10.1038/sj.bjc.6603060
19. Cooper LT, Baughman KL, Feldman AM, Frustaci A, Jessup M, 
Kuhl U, et al. The role of endomyocardial biopsy in the management 
of cardiovascular disease: a scientific statement from the American 
Heart Association, the American College of Cardiology, and the Eu-
ropean Society of Cardiology. Circulation 2007;116:2216-33. https://
doi.org/10.1161/CIRCULATIONAHA.107.186093
20. Tan-Chiu E, Yothers G, Romond E, Geyer CE Jr, Ewer M, Keefe 
D, et al. Assessment of cardiac dysfunction in a randomized trial 
comparing doxorubicin and cyclophosphamide followed by pacli-
taxel, with or without trastuzumab as adjuvant therapy in node-
positive, human epidermal growth factor receptor 2-overexpressing 
breast cancer: NSABP B-31. J Clin Oncol 2005;23:7811-9. https://
doi.org/10.1200/JCO.2005.02.4091
21. Kelly H, Kimmick G, Dees EC, Collichio F, Gatti L, Sawyer L, 

et al. Response and cardiotoxicity of trastuzumab given in con-
junction with weekly paclitaxel after doxorubicin/cyclophospha-
mide. Clin Breast Cancer 2006;7:237-43. https://doi.org/10.3816/
CBC.2006.n.035
22. Cardinale D, Sandri MT, Colombo A, Colombo N, Boeri M, 
Lamantia G, et al. Prognostic value of troponin I in cardiac risk 
stratification of cancer patients undergoing high-dose chemo-
therapy. Circulation 2004;109:2749-54. https://doi.org/10.1161/01.
CIR.0000130926.51766.CC
23. Dodos F, Halbsguth T, Erdmann E, Hoppe UC. Usefulness of 
myocardial performance index and biochemical markers for early 
detection of anthracycline-induced cardiotoxicity in adults. Clin Res 
Cardiol 2008;97:318-26. https://doi.org/10.1007/s00392-007-0633-6
24. Sawaya H, Sebag IA, Plana JC, Januzzi JL, Ky B, Cohen V, et 
al. Early detection and prediction of cardiotoxicity in chemother-
apy- treated patients. Am J Cardiol 2011;107:1375-80. https://doi.
org/10.1016/j.amjcard.2011.01.006
25. Urbanova D, Urban L, Danova K, Simkova I. Natriuretic pep-
tides: biochemical markers of anthracycline cardiac toxicity? Oncol 
Res. 2008;17:51-8. https://doi.org/10.3727/096504008784523621
26. Plana JC, Galderisi M, Barac A, Ewer MS, Ky B, Scherrer-Cros-
bie M, et al. Expert consensus for multimodality imaging evalua-
tion of adult patients during and after cancer therapy: a report from 
the American Society of Echocardiography and the European Asso-
ciation of Cardiovascular Imaging. Eur Heart J Cardiovasc Imaging 
2014;15:1063–93.
27. Thavendiranathan P, Poulin F, Lim KD, Plana JC, Woo A, Mar-
wick TH. Use of myocardial strain imaging by echocardiography 
for the early detection of cardiotoxicity in patients during and af-
ter cancer chemotherapy: a systematic review. J Am Coll Cardiol 
2014;63:2751-68. https://doi.org/10.1016/j.jacc.2014.01.073
28. www.Indec.gob.ar
29. www.cepal.org
30. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer Statistics 2021. 
Ca Cancer J Clin 2021:71: 7-33. https://doi.org/10.3322/caac.21654
31. Alvarez-Cardona JA, Ray J, Carver J, Zaha V, Cheng R, Yang E, et 
al. Cardio-Oncology Education and Training: JACC Council Perspec-
tives. J Am Coll Cardiol. 2020;76:2267-81. https://doi.org/10.1016/j.
jacc.2020.08.079
32. Riddell E, Lenihan D. The role of cardiac biomarkers in cardio-on-
cology. Curr Probl Cancer 2018; 42:375–85.  https://doi.org/10.1016/j.
currproblcancer.2018.06.012
33. Lenihan DJ, Fradley MG, Dent S, Brezden-Masley C, Carver 
J, Filho RK, et al. Proceedings From the Global Cardio-Oncology 
Summit: The Top 10 Priorities to Actualize for CardioOncology. 
JACC CardioOncol. 2019;1:256-72. https://doi.org/10.1016/j.jac-
cao.2019.11.007
34. de Baat EC, van Dalen EC, Mulder RL, Hudson MM, Ehrhardt 
MJ, Engels FK, et al. Primary cardioprotection with dexrazoxane 
in patients with childhood cancer who are expected to receive an-
thracyclines: recommendations from the International Late Effects 
of Childhood Cancer Guideline Harmonization Group. Lancet Child 
Adolesc Health 2022;6:885-94.
 https://doi.org/10.1016/S2352-4642(22)00239-5
35. Grau C, Defourny N, Malicki J, Dunscombe P, Borras JM, Cof-
fey M, et al.  Radiotherapy equipment and departments in the 
European countries: final results from the ESTRO-HERO survey. 
Radiother Oncol. 2014;112:155-64.   https://doi.org/10.1016/j.ra-
donc.2014.08.029



ARGENTINE JOURNAL OF CARDIOLOGY / VOL 90 Nº 6 / DECEMBER 2022434

OBELISCO-SAC Registry
This survey was organized by the Council on Cardio-Oncology of the SAC. We appreciate your participation

DATA OF THE PHYSICIAN RESPONDING THE SURVEY
Your institution is:______________________________________________________Specialty:_________________Province/city:______________

Type of institution:______________________________________________________

Do you consider your institution counts with cardio-oncology services? 
(Complying with the recommendations of international guidelines 
and on and with the consensus statement on cardio-oncology of the SAC)

In your institution, do the professionals participate in courses 
and scientific activities related with cardio-oncology? 

 
Do cardiologists participate in case conferences and tumor board 
with oncologists?

Do you perform global cardio-oncological or cardiovascular risk 
Never assessment before starting cancer treatment? 

Approximately how many oncologists/hematologists are there 
in your institution? 

Approximately how many cardiologists are there in 
your institution?

In your center, are cancer patients referred to cardiology for 
evaluation before a potentially cardiotoxic treatment? 

Which are the reasons to refer patients to cardiology? 

 
 
 
Which is/are the most common tumor/s treated in your center?
(Can choose several options)
 

 
Does your institution count with radiotherapy services?               

 
Which type or radiotherapy can your patients access?
 

Yes
No
Do not know

Yes
No
Do not know

Yes
No
Do not know

Rarely 
Sometimes
Always

0
1-5
6-10
11-15
> 15

0
1-5
6-10
11-15
> 15

Never
Rarely
Sometimes
Always

Cardiovascular risk factors
History of cardiovascular disease 
History of cancer 
Type of cancer therapy planned 
Do not know

Breast cancer 
Colorectal cancer 
Pancreatic cancer 
Gastric cancer cancer
Kidney cancer     
Leukemia/lymphoma    
Sarcomas
Prostate cancer Melanoma
Cervical cancer 
Other

Yes 
No

3DRT 
IMRT
Cobalt therapy
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 Does your institution refer patients to centers with 
high precision radiotherapy capabilities?

  
Does your center follow-up patients undergoing radiotherapy 
to the thorax, neck or abdomen and pelvis?
 
 
 
Which of the following treatments are indicated in your institution?                                                                                
(Can choose several options)
 
  
 

 
In your center, which imaging test is more commonly 
used to evaluate left ventricular function? 

How many patients undergo echocardiography to evaluate
 ventricular function before starting treatment? 

The echocardiography laboratory in your institution 

How many patients are referred to cardiac magnetic resonance 
imaging to evaluate ventricular function? 
 

 
How many echocardiograms per year are performed to 
cancer patients during follow-up? 

How many patients are referred to cardiac CT scan per year 
To evaluate cardiotoxic effects? 

How many patients are monitored with cardiac biomarkers? 

Which is the biomarker you most commonly use? 

Cardiovascular evaluation and monitoring of cancer 
patients is performed:  
 

 
Of which scientific societies?
 

 

 

No
Yes
Depends on the social security coverage

Never   
Rarely
Sometimes  
 Always

Anthracyclines
TKls      
Anti-angiogenic agents (VEGF)
Hormone therapy 
Taxanes: paclitaxel
Anti-Her2 antibodies 
Immunotherapy
Proteasome inhibitors (PIs) and 
immunomodulators (IMIDs)
Combined RAF-MEK inhibitors: vemurafenib + 
cobimetinib, dabrafenib + trametinib, encorafenib 
+binimetinib

LV ejection fraction echocardiography
LV ejection fraction nuclear medicine images
LV ejection fraction cardiac MRI
Other method

All
Some
None

Evaluates LVEF by 2D echocardiography
Evaluates LVEF by 3D echocardiography
Uses 2D and 3D echocardiography 
Analyzes strain

All
Some
None

Only 1
Depends on patient progress 
Depends on the therapeutic regimen 
None

All
Some 
None

All
Some 
None

Troponin 
BNP-Pro BNP
Others

Following guidelines/recommendations/position
statements of scientific societies   
Following institutional protocols 
Do not know

ASCO/ESMO
SAC consensus statement
European Society of Cardiology 
Recommendations of ASE/ESC 
Others 







































































ARGENTINE JOURNAL OF CARDIOLOGY / VOL 90 Nº 6 / DECEMBER 2022436

DO you indicate cardioprotection in primary prevention? 
(ACE inhibitors, beta blockers, aldosterone antagonists) 

Do you use dexrazoxane? 

Do you use liposomal anthracycline? 
 

Why is cardioprotection with liposomal anthracycline 
not indicated? 

 
 
How do you manage a case of cardiotoxicity in your center?
(Can choose several options)
 

 

 
How often are your patients monitored?

Always
Almost always 
Never
I do not know

Yes   
No

Yes   
No

Due to costs
They are not indicated in my center 
Due to lack of medical coverage
Due to intolerance
Does not have any indication in the cases 
usually seen

Chemotherapy is discontinued 
Chemotherapy is modified
We Continue with the same regimen 
until the end of treatment 
Cardioprotective treatment
Depends on cancer status Other

Every three months
At baseline and after treatment ends
Only if complications develop
Depends on cancer therapy indicated
Do not know
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