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Abstract 
Established Anthracyclines including Doxorubicin cardiomyopathy is a lethal disease. When 
congestive heart failure develops, mortality is approximately 50%. Extensive research has been 
done to understand the mechanism and pathophysiology of doxorubicin cardiomyopathy, and 
considerable knowledge and experience has been gained. Unfortunately, no effective treatment 
for established doxorubicin cardiomyopathy is presently available. However an effective and 
clinically applicable preventive treatment is yet to be discovered. Here we reported a 56-year-
old female diagnosed stage IVB CD20 positive large B-cell Non-Hodgkin lymphoma 
developed doxorubicin cardiomyopathy after chemotherapy with a regimen of 5 drugs known 
as R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone) given for 
5 cycles and intrathecal chemotherapy with 4 doses hydrocortison. 
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Introduction 
The anthracycline anticancer drug doxorubicin is an effective and frequently used 
chemotherapeutic agent for various malignancies [1,2]. Its major adverse effect is 
cardiotoxicity, which may limit its use. Doxorubicin cardiomyopathy, once developed, carries 
a poor prognosis and is frequently fatal [2,3]. The presently available treatment of established 
cardiomyopathy does not appear to improve prognosis. Thus, many preventive treatments have 
been proposed.  
Doxorubicin cardiotoxicity can be acute, occurring during and within 2–3 days of its 
administration. The incidence of acute cardiotoxicity is approximately 11% [3,4]. The 
manifestations are usually chest pain due to myopericarditis and/or palpitations due to sinus 
tachycardia, paroxysmal nonsustained supraventricular tachycardia and premature atrial and 
ventricular beats. The electrocardiogram may reveal nonspecific ST-T changes, left axis 
deviation and decreased amplitude of QRS complexes. The mechanisms for these acute 
changes are not clear but may be due to doxorubicin-induced myocardial edema, which is 
reversible [3,5]. Acute left-ventricular (LV) failure is a rare manifestation of acute 
cardiotoxicity, but it is also reversible with appropriate treatments. 
The incidence of chronic doxorubicin cardiotoxicity is much lower, with an estimated 
incidence of about 1.7% [6]. It is usually evident within 30 days of administration of its last 
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dose, but it may occur even after 6–10 years after its administration. The incidence of 
doxorubicin cardiomyopathy is primarily related to its dose. The incidence is about 4% when 
the dose of doxorubicin is 500–550 mg/m2, 18% when the dose is 551–600 mg/m2 and 36% 
when the dose exceeds 600 mg/m2[7]. The other risk factors are combination therapy with other 
cardiotoxic antitumor drugs and mediastinal radiation therapy. Cancer therapy in childhood 
and adolescence predisposes to the development of doxorubicin cardiomyopathy in adults [8]. 
Age also influences the risk of developing doxorubicin cardiomyopathy. Very young and very 
old individuals are more prone to develop this complication. A history of cardiovascular 
disease such as hypertension and reduced LV ejection fraction before therapy is also a risk 
factor to develop this complication. The prognosis of patients who develop congestive heart 
failure is poor (#50% mortality in 1 year) [6]. 
 
Case Presentation 
This case involved a 56-year-old woman who presented dyspnea for two days duration. Her 
history diseases were stage IVB CD20 positive large B-cell Non-Hodgkin lymphoma 
developed doxorubicin cardiomyopathy after chemotherapy with a regimen of 5 drugs known 
as R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone) given for 
5 cycles and intrathecal chemotherapy with 4 doses hydrocortison. She had no significant 
cardiac family history with no history of sudden cardiac death and no cardiac diseases. Physical 
examination was remarkable for displaced apical impulse and jugular vein distention and pedal 
edema. Electrocardiography showed sinus tachycardia  104 bpm, poor R wave progression V1-
3 leads and left ventricular hypertrophy (Figure 1). Chest Xrays showed a large cardiac 
shadow, signs of pulmonary venous congestion, with left internal jugular vein tunneled dialysis 
catheter (Figure 2). Transthoracic echocardiography revealed dilated left ventricular, reduced 
left ventricular ejection fraction 33%, global left ventricular hypokinesia, mild aortic 
regurgitation, moderate to severe mitral regurgitation, moderate to severe triscupid 
regurgitation, increased systolic pulmonary artery pressure PAPs=50mmHg (Figure 3). 
Laboratory tests including routine full blood count showed mild normocytic, normochromic 
red blood cells with Hb: 9.0g/dL, low platelet 32x109/L, low white blood cell 0.8x109/L, high 
ure 17.89 mmol/L, high creatinine 627.7 µmol/L, AST 60.1 U/L, ALT 13.5 U/L. very high NT-
proBNP= 35,000 pg/ml. Abdominal ultrasound showed bilateral pleural effusion.  
 

 
Figure 1. Electrocardiography showed sinus tachycardia  104 bpm, poor R wave progression 

V1-3 leads and left ventricular hypertrophy. 
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Figure 2. Chest Xrays showed a large cardiac shadow,  signs of pulmonary venous 

congestion, with left internal jugular vein tunneled dialysis catheter 

 
Figure 3. Transthoracic echocardiography revealed dilated left ventricular, reduced left 

ventricular ejection fraction 33%. 
 
She received hemodialysis every other day and was treated for heart failure with nitrates and 
the diuretic furosemide.  
 
Discussion 
The diagnosis of doxorubicin cardiomyopathy should consist of taking appropriate history to 
assess the likelihood of the diagnosis. A complete examination of the cardiovascular system to 
detect presence of signs of overt heart failure, such as elevated jugular venous pressure and S3 
gallop, is essential. An electrocardiogram should be obtained, which usually demonstrates 
nonspecific ST-T wave changes and sometimes low-voltage QRS complexes. A chest X-ray is 
also helpful to assess cardiomegaly and signs of pulmonary venous congestion. It should be 
emphasized that the presence or absence of the abnormalities by these evaluations are 
nonspecific and nondiagnostic. Echocardiography with Doppler studies is commonly used to 
detect early diastolic and systolic LV dysfunction. Exercise echocardiography may also be 
useful to assess LV contractile reserve [9]. 
The measurements of neurohormones and cardiac enzymes have been used for the diagnosis 
of doxorubicin cardiotoxicity and presence of heart failure. Plasma levels of B-type natriuretic 
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peptide are elevated and correlate with the severity of congestive heart failure [10]. The 
troponin T or I levels may also be increased, indicating myocardial injury [11]. he changes in 
neurohormones and cardiac enzymes are not diagnostic of doxorubicin cardiomyopathy and 
are observed in other types of cardiomyopathy. The endomyocardial biopsy may reveal 
characteristic diagnostic features of doxorubicin cardiomyopathy. The findings that have been 
suggested for the diagnosis of doxorubicin cardiomyopathy are loss of myofibrils, distention 
of sarcoplasmic reticulum, and vacuolization of the cytoplasm. The endomyocardial biopsy is 
also used to grade the severity of doxorubicin cardiotoxicity [3,9]. The disadvantage of this 
technique is that it is invasive, and it requires considerable experience and training. 
Furthermore, endomyocardial biopsies are not universally used for the diagnosis of 
doxorubicin cardiomyopathy and its severity. 
There is no specific treatment available for the management of patients with established heart 
failure. Diuretics are used to relieve symptoms and signs of pulmonary and systemic venous 
congestion. β-Adrenergic blocking agents should be considered, as for treatment of other types 
of systolic heart failure [12]. It has been reported that metoprolol is safe and can be effective 
in doxorubicin-induced cardiomyopathy [13]. However, there are no controlled studies 
performed to determine whether β-blocker treatments are effective to prevent progression of 
remodeling and to improve prognosis [12]. There is also no information available, to the best 
of our knowledge, whether there has been any change in prognosis of doxorubicin 
cardiomyopathy before and after introduction of β-blocker therapy. Angiotensin II inhibition 
should also be considered [3]. In patients with advanced heart failure and in those intolerant to 
angiotensin II inhibition therapy, low-dose hydralazine-isosorbide dinitrate combination 
treatment is often employed; however there is no information available to suggest that such 
treatment is effective in patients with doxorubicin cardiomyopathy. In patients with malignant 
arrhythmias, amiodarone and implantable cardioverter and defibrillator should be considered. 
It should be appreciated that none of the treatments employed for ischemic or idiopathic dilated 
cardiomyopathy has been demonstrated to improve the prognosis of patients with doxorubicin 
cardiomyopathy. Cardiac transplantation has been reported to improve long-term prognosis of 
the patients in whom the primary malignancy is cured following chemotherapy [14,15]. 
Placement of ventricular assist devices may be required before cardiac transplantation. 
 
Conclusion 
In conclusion, doxorubicin cardiomyopathy remains a lethal disease. Extensive investigations 
and research have been done to understand the mechanism of doxorubicin cardiotoxicity and 
substantial knowledge has been accumulated. Although extensive research has also been done 
to find effective treatment of doxorubicin cardiomyopathy, no such treatment has been 
discovered. Similarly, extensive research has been done and is being done to prevent 
doxorubicin cardiotoxicity. However, an effective preventive treatment is yet to be discovered. 
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