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Abstract

As part of the growth of Hodgkin lymphoma, several drugs are often combined. Combination chemotherapy reduces the risk 
of drug resistance. This combination is called protocol.
The reference protocols used in the treatment of Hodgkin lymphoma are the ABVD and BEACOPP protocols. The BEACOPP 
protocol is generally used as an “escalated” BEACOPP protocol, which means that the doses of are increased. The BEACOPP 
regimen (bleomycin, etoposide, adriamycin, cyclophosphamide, vincristine, procarbazine, prednisone) was initially developed 
to improve the first-line treatment of advanced Hodgkin Lymphoma (HL); however, its toxicity is polymorphic, it is dose-
dependent and different organs can be affected, including the heart.
Cardiovascular (CV) toxicity induced by hemato-oncology treatments is a growing clinical problem [1,2]. Combination ther-
apy is therefore difficult and requires a multidisciplinary approach involving cardiologists and specialists in hematology-
oncology to minimize cardiotoxic effects.
We report the observation of cardiotoxicity in a man treated for Hodgkin lymphoma, in whom the etiological investigation 
revealed acute cardiotoxicity due to the BEACOPP protocol.
The publication of the ESC 2022 cardio-oncology recommendations is an important step in the structuring of this specialty: 
cardio-oncology.
The definition of cardiac dysfunction secondary to anti-cancer treatments was revisited in the 2022 guidelines. It should be 
classified according to whether it is symptomatic or not, and the degree of LV systolic dysfunction.

Introduction
During the past few decades Hodgkin’s Disease (HD) has be-
come one of the most curable neoplasms. The survival rate of 
patients at each stage of HD has improved dramatically. Suc-
cessful treatment for HD is 85-90% effective in the early stages 
and approximately 70-80% effective in advanced stages [1,2]. 

The treatment depends strictly on the disease stage and in-
volves radiotherapy and chemotherapy and the recently in-
troduced high-dose chemotherapy with peripheral stem cell 
transplantation for relapsed disease. In the early stage of HD 
an excellent survival rate of approximately 90% is achieved 
with the use of standard treatment protocols. Because of the 
high relapse rate after the first-line treatment of advanced HD, 
the standard regimens were modified and new protocols were 
introduced in the treatment of advanced HD. The introduction 
of regimen BEACOPP has significantly improved the progno-
sis for patients with advanced HD [2]. However, his toxicity 
is polymorphic, and dose dependent, different organs can be 
affected.

Case Report
We report the case of a 38-year-old patient having as cardio-
vascular risk factors chronic smoking at a rate of 07 pack years, 

not known hypertensive or diabetic, followed for Hodgkin 
lymphoma for 02 months placed under BEACOPP chemo-
therapy protocol at a rate of a cure every 21 days (Cyclophos-
phamide 1250mg / m2 IV D1; Adriamycin 35mg / m2 IV D1; 
Vincristine 1.4mg / m2 IV D8; Bleomycin 10mg / m2 IV D8, 
Ectoposide 200mg / m2 IV D1 to D3; Procarbazine 100mg / 
m2 PO D1 to D7) with a strictly normal pre- chemotherapy as-
sessment: clinical examination without particularities, biologi-
cal assessment with a correct level of BNP and Pro BNP and 
an ETT estimating a LVEF at 55%, admitted to the emergency 
room on D8 of his 3rd treatment of chemotherapy in a table of 
global predominantly left heart failure motivating his hospital-
ization, and the performance of a transthoracic echocardiogra-
phy showing a considerable drop in his LVEF to 27%.

In the process and in order to verify how LH responds to treat-
ment after two cycles of chemotherapy as described in the lit-
erature, a thoracic-abdominal-pelvic scanner was performed 
objectifying intra and retroperitoneal as well as bilateral pelvic 
polyadenopathies associated with nodular splenomegaly and 
bone lesions evoking secondary locations, a positron emission 
tomography (P.E.Tscan ) was also done describing hypermeta-
bolic foci above and below diaphragm: ganglion, hepatic and 
bone.
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Discussion
Cardiotoxicity is defined as any CV event secondary to hema-
tology-oncology treatment. Heart failure has traditionally at-
tracted the most attention, but with the development of targeted 
therapies and longer survival times among patients with can-
cer, vascular toxicity is becoming more common [3].

CV disease prevention measures are important in patients with 
cancer and poor adherence is associated with an increased inci-
dence of CV events [4].

To ensure coordinated care provision, both hematology-oncol-
ogy specialists and patients need to be aware of the importance 
of monitoring CV risk.

Cardiovascular complications secondary to oncological man-
agement are numerous (systolic dysfunction of the left ven-
tricle, acute myocarditis, arterial hypertension, prolongation 
of the QT interval, arterial or venous thrombosis), of variable 

frequency and mechanisms depending on the chemotherapy 
administered.

Patients with Hodgkin's disease, a form of cancer of the lym-
phatic system, are often treated with combination chemo-
therapy. This is then referred to as "multidrug therapy". In the 
case of advanced stage Hodgkin, the very effective reference 
protocol consists of a series of 8 courses of BEACOPP, a com-
bination of seven drugs (Bleomycin, Etoposide, Doxorubicin, 
Cyclophosphamide, Vincristine, Procarbazine, Prednisone) at 
high doses (or "escalated BEACOPP"). Some of these mol-
ecules, however, have problematic side effects.

The nature and frequency of cardiac complications encoun-
tered depend on the antimitotic agent administered, its cu-
mulative dosage, and also on the combinations in which it 
is included (potentiation).t Bleomycin essentially describes 
pulmonary toxicity (pulmonary fibrosis, interstitial PNP), no 
hematological or cardiac toxicity, or alopecia. The occurrence 
of hypotension has not been correlated with cardiac toxicity 
or electrocardiographic changes. To prevent this rare adverse 
effect, it is recommended that etoposide be administered as a 
slow intravenous infusion over a period of 30 to 60 minutes. If 
arterial hypotension occurs, it usually responds to supportive 
therapy after discontinuation of treatment. 

Upon resumption of infusion, it is recommended that a slower 
infusion time be chosen. Other toxicities have been described 
with etoposide including hematologic toxicity, gastrointestinal 
toxicity, alopecia as well as allergic reactions and secondary 
leukemia. Treatment may cause a transient decrease in white 
blood cell count, which is maximal between days 7 and 14 after 
infusion and spontaneously reversible by day 21. 

This decrease increases the risk of infection, so consult your 
doctor promptly if you develop a fever. Among the alkylating 
agents, Cyclophosphamide can lead to severe cardiac damage 
[5], which may be manifested only by asymptomatic electro-
cardiographic changes such as microvoltage, QT interval pro-
longation or T wave and ST segment abnormalities. However, 
rhythm or conduction disorders, episodes of cardiac decom-
pensation or even true cardiogenic shock may occur [6].

Cyclophosphamide also causes myocardial ischemia due to 
vasospastic and thrombotic phenomena at the vascular level. 
This cardiotoxicity is not correlated to the cumulative dose 
but rather to the size of a dose. All these complications are 
more frequent in the elderly, in patients who have already been 
treated with anthracyclines or who have undergone mediastinal 
irradiation [7], and may also be responsible for toxicity to the 
sexual glands, with the risk of more or less definitive cessation 
of menstruation in women and reduced fertility in men (pre-
ventive sperm freezing may be proposed). Hair loss is possible, 
but is always reversible after treatment has been stopped.

Doxorubicin, or, also known by the trade name Adriamy-
cin, belongs to the family of anthracyclines. Anthracyclines 
(ATCs) are an essential therapeutic option in the management 
of many patients with cancer (breast cancer, Hodgkin's or non-
Hodgkin's lymphoma, sarcoma), significantly improving their 
prognosis. However, this efficacy comes at the cost of cardiac 
toxicity ranging from asymptomatic LV dysfunction to heart 
failure, with one of the poorest prognoses of non-ischemic di-
lated heart disease.
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The ESC 2022 recommendations devote a great deal of at-
tention to the management of patients treated with TCAs, 
including risk assessment and stratification prior to prescrib-
ing TCAs, describing management procedures in the event of 
proven cardiac toxicity, and monitoring patients after TCA ad-
ministration.
The definition of cardiac dysfunction secondary to treatment 
should be classified according to whether it is symptomatic or 
not and the degree of LV systolic dysfunction (Table 1).

Table1: Definition of myocardial cardiotoxicity to cancer 
treatment.

Risk assessment for anthracycline cardiotoxicity
The ESC 2022 guidelines emphasize the importance of evalu-
ating all patients with cancer who are to receive cardiotoxic 
therapy to assess their risk of cardiotoxicity (Class I).

The HFA-ICOS risk score is used (Table 2), which is based on 
the patient's cardiovascular history, cardiac biomarker param-
eters, TTE and oncological history.

For patients scheduled to receive anthracyclines, evaluation 
before chemotherapy should include: 1-a clinical examination
1.	 ECG (Class I),
2.	 biomarker assay (Class I for patients at high risk of 
cardiotoxicity, IIa for low and intermediate risk) and a TTE 
(Class I).
3.	 These recommendations reiterate the central role of 
TTE for the evaluation of left ventricular function, with mea-
surement of LVEF, ideally in a 3D modality, and strain (Class 
I).
4.	 Cardiac MRI should be proposed to the least echo-
genic patients (Class IIa), and isotopic EF should remain an 
examination of last resort if TTE or cardiac MRI does not al-
low a reliable measurement of LVEF (Class IIb).

At the end of this evaluation, 3 patient populations can be dis-
tinguished: a low-risk population, an intermediate-risk popula-
tion and a high- or very high-risk population.

Although not included in this risk calculation, patients receiv-
ing a dose of doxorubin > 250mg/m² will be considered at 
higher risk of cardiotoxicity.

Prevention of anthracycline cardiotoxicity
In primary prevention, the ESC 2022 guidelines emphasize the 
importance of controlling cardiovascular risk factors (Class I) 
before, during, and after cancer treatment.
It is also recommended that patients at high and very high risk 

Risk factor Risk level
Heart failure or cardiomyopathy Very high risk
Stable angina Hight risk
FEVG<50% Hight risk
50<FEVG<40 % Moderate risk
Elevation of troponin before 
administration of ATC

Moderate risk

Elevation of BNP or NT PRO BNP 
before administration of ATC

Moderate risk

Age >= 80 % Hight risk
65<Age<79 ans Moderate risk
HTA Moderate risk
Diabètes Moderate risk
Chronic renal failure Moderate risk
Prior exposure of ATC High risk
Radiotherapy of the left homebody or 
mediastinal

Moderate risk

Active smoking or History of smokingModerate risk
BMI >= 30kg/m2 Moderate risk
Risk level HFA-ICOS score
Low Risk 0-1 Risk factor
Intermediate Risk 2-4 Risk factors
Hight risk >=5 Risk factors or 

1 high risk factor
Very high level 1 of the very high 

risk factors

Table 2: stratification of the risk of cardiac toxicity sec-
ondary to the administration of anthracyclines according 

to the HFA-ICOS score.

of cardiotoxicity (Class IIa) be treated with ACE inhibitors, 
beta-blockers and statins.

It is also possible to use dexrazoxane, an iron chelator that 
modulates the toxicity of anthracyclines on the myocyte in this 
same population (Class IIa).

In secondary prevention, patients with heart disease should be 
treated optimally, according to ESC recommendations (Class 
I).

In high- and very high-risk patients, a discussion between car-
diologist and oncologist will focus on the possibility of using 
liposomal anthracyclines, which are less cardiotoxic than con-
ventional anthracyclines (Class I).

Monitoring a patient on anthracyclines within one year of 
the introduction of TCAs
The monitoring regimen proposed by these ESC guidelines 
varies according to the patient's risk of cardiotoxicity.

In low-risk patients, a TTE should be performed 1 year after 
the end of treatment (Class I). Cardiac biomarker monitoring is 
not required (Class IIa).

In intermediate-risk patients, TTE should be performed after 
250 mg/m² (Class IIa) and then 1 year after the end of treat-
ment (Class I). Cardiac biomarkers should be measured every 
2 courses and at 3 months after the end of treatment.

In high and very high-risk patients, monitoring will be rein-
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forced with a TTE every 2 courses, and at 3 and 12 months 
after the end of treatment. Biomarker monitoring will be per-
formed at every treatment cycle and at 3 and 12 months after 
the end of treatment (Class I).

Monitoring of a patient on anthracyclines beyond 1 year 
after the introduction of TCAs
Reassessment of patients who received anthracyclines will be 
done 1 year after the end of chemotherapy to decide on the 
monitoring regimen for patients who survived the cancer.

A patient who has received more than 250 mg/m² of doxorubi-
cin, or a combination of doxorubicin and radiation therapy, and 
who has developed myocardial cardiotoxicity or heart disease 
during cancer therapy will be reclassified as high risk.

Annual screening for cardiovascular risk factors is recom-
mended for all patients who have received cardiotoxic therapy.
In high-risk and very high-risk patients, this should be supple-
mented by cardiac ultrasound at 1, 3, and 5 years after the end 
of treatment, and then every 5 years (class IIa).

In intermediate-risk patients, a TTE could be discussed every 
5 years (Class IIb).

These recommendations also emphasize monitoring of patients 
who received anthracyclines in childhood or adolescence, a 
population at high risk for cardiotoxicity.

In patients who have received 100-250 mg/m² of doxorubi-
cin, or a combination of doxorubicin and radiation therapy, a 
TST should be performed every 5 years, in addition to annual 
screening for cardiovascular risk factors (Class IIa). It will be 
performed every 2 years in patients who received more than 
250 mg/m² or a combination of radiotherapy and doxorubicin, 
with higher doses.

Treatment of anthracycline cardiotoxicity
In the event of anthracycline cardiotoxicity, management 
should include discussion of the possible resumption or per-
manent discontinuation of TCA therapy and the initiation of 
appropriate cardiological treatment (Figure 1).

Initiation of cardiological management
With regard to cardiological treatment, the ESC 2021 heart 
failure guidelines apply to patients with severe or moderate 
(class I) symptomatic or asymptomatic cardiotoxicity.

In case of moderate asymptomatic cardiotoxicity, an elevation 
of troponin, or a change in LMS, should lead to the introduc-
tion of treatment with ACE inhibitors and/or beta-blockers 
(Class IIa), with a low level of evidence.

On the other hand, the level of recommendation is lower in the 
case of isolated elevation of natriuretic peptides (Class IIb).

Discontinuation of cardiological treatment may be discussed 
in low-risk patients who have fully recovered normal cardiac 
function. For the other patients, treatment should be continued 
on a long-term basis.

Discussion of oncologic management modalities according to 
the severity of cardiologic toxicity
At the same time, anthracyclines will be discontinued in pa-
tients with severe or moderate cardiotoxicity, symptomatic or 
not, and will be discussed in cases of moderate symptomatic 
cardiotoxicity.
However, anthracyclines will be continued in patients with 
moderate asymptomatic cardiotoxicity (Class I) [8].

Conclusion
Cardio-oncology programs facilitate cancer treatment by mini-
mizing unnecessary interruptions in cancer therapy.
The risk of CV toxicity is a dynamic variable. A baseline CV 
risk assessment is recommended for all cancer patients who are 
to receive potentially cardiotoxic cancer therapy.

Primary prevention of CV toxicity by cancer therapy is aimed 
at avoiding or minimizing the development of cancer treatment-
related cardiovascular toxicity in patients without CVD.
Secondary prevention refers to interventions in patients with 
pre-existing CVD.

Optimal management of cancer treatment-related cardiovas-
cular toxicity and preexisting CVD is mandatory to facilitate 
cancer treatment and improve patient prognosis.

3D echocardiography, and cardiac biomarkers are provided to 
detect CV toxicity based on specific cancer therapies and base-
line CV toxicity risk.

Patients should receive psychological support when needed 
and clear and accurate information about their condition to 
take an active role in managing their treatment and increasing 
compliance with cancer and CV therapies.
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