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Introduction 

R-CHOP  is the gold standard for patients with 

DLBCL  

 

Doxorubicin  is a key drug for the treatment of 

aggressive NHL  

 

The presence of cardiac comorbidities 

contraindicate its use, specially in elderly 

patients  



Comorbidities  

ISTAT 2012 

Diseases <60 yrs 60-64 yrs 65-74 yrs >75 yrs 

Hypertension 8.7 34.3 43.5 53.9 

Arthrosis/Arthritis 5.5 31.5 42 60 

 Osteoporosis  2.1  12.3  20.3 35.1   

Diabetes 1.6 11.3 14.9 20.3 

COPD 1.1 7.8 11.3 20 

Heart disease  0.6  4.8 8.8 17 

Neurological disease 2.6 6.1 7 13.2 

Allergies 12.1 9.2 9.4 9.1 



Demographic and Clinical Characteristics of Patients with Advanced DLBCL by 

Chemotherapy Group  

Treatment received  

  Specified chemotherapy                           

 With    Without   CT        No         Total  

 doxorubicin         doxorubicin   NOS        CT     P 

   No.      % No.     %  No.   %       No.   %        No.   % 

All pts   768       33            468    20             261   11      829    35      2326 100   <0.001 

Age, y    

65-69      174       22              90    19              45    17        77     9         386   16  

70-74       251      32             110    23              60    23      188   22         609  26  

75-79       206      26             138    29              77    29      196   23         617  26  

80-84       105      13               87    18              45    17       171  20          408 17  

>85            32        4               43      9              34    13        197  23          306 13   <0.001 

Glenn et al. Cancer 2006 



Patients who received doxorubicin survived 

more than twice as long (24.4 months) as 

patients who did not receive doxorubicin (11.2 

months).  

 

 

Survival was no better among patients who 

received chemotherapy without doxorubicin 

than among patients who received no 

chemotherapy. 

 

Glenn et al. Cancer 2006 



Disease-specific survival 

curves 

Overall Survival 

Glenn et al. Cancer 2006 
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Hershman D.L. et al – JCO 2008 



HNL and cardiotoxicity  
The «exit» strategies 

1. Design of chemotherapy regimens with 

reduced drug doses; 

2. Addition of cardioprotectors; 

3. Use of different dose schedules; 

4. Development of doxorubicin analogs with 

an assumed improvement in the safety 

profile 

Zinzani P.L. et al – Leukemia  Lymphoma 2014 



  

Liposomal doxorubicin in lymphoma 

•   In respect to conventional doxorubicin: 

–    greater captation in liver, spleen, lymphnodes 

–    smaller captation in miocardium and GI     
    mucosa 

–    no added toxicity 

•    Liposomes reach elevated concentrations in                                          
 the reticuloendothelial system 



Advantages of NPLD vs. 

Conventional Anthracyclines 

Doxorubicin Epirubicin NPLD 

Dose regimen 60-75 mg/m² 60-120 mg/m² 60-75 mg/m² 

Max. cardiac cumulative 

dose (5% CHF risk) 

450 mg/m² 900 mg/m² >1260 mg/m² 

Common cumulative 

used dose in early stage 

300-360 mg/m² 450 - 600 mg/m² - 

Kirti et al, JCO:3, 818-826 1985 

Chan et al, J Clin Onco 17: 2341-2354, 1999 

Gennari et al, Br J Cancer; 90, 962-967, 2004 

Batist G et al. J Clin Oncol 2001; 19:1444-54 

Harris L, et al. Cancer. 2002;94:25-36 
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Kaplan–Meier analysis of the probability of survival. 

S. Luminari et al. Ann Oncol 2010;21:1492-1499 

© The Author 2009. Published by Oxford University Press on behalf of the European Society for 

Medical Oncology. All rights reserved. For permissions, please email: 

journals.permissions@oxfordjournals.org 



LVEF (%) from baseline to the end of treatment with R-COMP.  

S. Luminari et al. Ann Oncol 2010;21:1492-1499 

© The Author 2009. Published by Oxford University Press on behalf of the European Society for 

Medical Oncology. All rights reserved. For permissions, please email: 

journals.permissions@oxfordjournals.org 
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 Histologically proven CD20 + DLBCL  

 Clinical stages I – IV 

 Age ≥ 18 years 

 Previously untreated patients 

 “Cardiopathy”(doxorubicin not allowed) 

A phase II multicentre study with R-COMP in 

cardiopathic pts with DLBCL 



DEFINITION OF CARDIOPATHY 

LVEF < 50% 

Left Ventricular Hypertrophy (PP-SS>1.2) 

Moderate/severe uncontrolled hypertension  

Ischemic cardiopathy 

Ventricular arrhythmias (Lown 3) 

Chronic atrial fibrillation 

Pulmonary Hypertension (PP > 45 mmHg) 

Moderate/severe mitral valvulopathy 

Moderate aortic valvulopathy (G 20-40) 



CARDIAC DISEASES  (N=63*) 

* Patients with two or more cardiopathies = 8 cases 
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Δ FEV  
MEDIAN 

LVEF  

Baseline Intermediate Final 1FU 2FU 

49 38 34 21 13 



N (%) 

LVEF reduction  2 (33%) 

Troponine increase  2 (33%) 

Hearth failure  1 (17%) 

Cardiac arrest  1 (17%) 

CARDIAC EVENTS 



Follow-up mediano 30 mesi (range 1-44) 

3-yr OS: 54% (CI95% 34-70%) 

3-yr PFS: 40% (CI95% 25-54%) 

OUTCOME (N=51) 

Causes of death N 

Tossicity 
    Sepsis 
    Haemorrhage  
    Cardiac arrest 
    Heart failure 
    Renal failure 

6 
2 
1 
1 
1 
1 

NHL 9 
Secondary tumor  1 
COPD 1 
Unknown 2 

Total 19 

N % 

Alive 32 63 

Dead 19 37 



Conclusions 

The substitution of conventional doxorubicin 

with non pegilated liposomal doxorubicin in the 

R-CHOP regimen is a safe and active option for 

patients with DLBCL presenting with concomitant 

moderate/severe cardiac disorders. 
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Cardiotoxicity 

Fridrik et al. EJC 2016 



Non-cardiac toxicities 

Toxicity R-CHOP R-COMP P value 

SAEs 40% 26% 0.029 

Infections 28% 15% 0.012 

Stomatitis 46% 15% 0.022 

Serum creatinine level >N  30% 
 

8% 0.021 

Fridrik et al. EJC 2016 



Median NT-proBNP levels during therapy  

Fridrik et al. EJC 2016 



Median follow-up: 52 months (range 4-62 months) 

 

No difference in OS, EFS, PFS 

Fridrik et al. EJC 2016 



CONCLUSIONS 

Primary end-point – a difference in the mean LVEF of all 

measurement after each cycle between the arms – NOT ACHIEVED 

 

However, cardiac safety warnings more frequent in R-CHOP arm 

 

LVEF every 3 weeks doesn’t improve the detection of anthracycline 

cardiotoxicity 

 

NT-proBNP more convenient (large prospective trials are needed) 

 

Long term cardiotoxicity and the efficacy of NPL-doxorubicin 

should be studied further in order to clarify its role in patients 

without risk factors 

Fridrik et al. EJC 2016 



EFFICACY 

















CONCLUSIONS 

• No RCT 

 

• Safe in cardiopathic or at risk patients 

 

• No prospective trials evaluating the efficacy 

 

• Not useful in non cardiopathic patients 

 

•No data on survivors 

 

•Use of biomarkers vs LVEF 


