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CARDIO-ONCOLOGY



Molecular mechanism of doxorubicin-induced cardiomyopathy
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Molecular mechanism of doxorubicin-induced cardiomyopathy



NPLD less cardiotoxic than doxorubicin

8 cycles 1.5 mg/sqm every 3 weeks

NPLD Doxorubicin

Comparison of the cardiotoxic effects of liposomal doxorubicin (TLC D-99) versus free 
doxorubicin in beagle dogs

Vacuolar 
patology

Kanter PM et al. In Vivo 1993 7(1):17-26 1



Phase III trial

First line MBC

Study 1

Combination treatment

(NPLD-CPA Vs DOX-CPA)

Batist

Study 2

Single agent

(NPLD Vs DOX)

Harris

Study 3

Combination treatment

(NPLD-CPA Vs EPI-CPA)

Chan

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

2. Harris L et al. Cancer. 2002;94;1:25-36

3. Chan S et al. Annals of Oncology 2004;15: 1527–1534

Primary objectives

• ORR, PFS, OS not inferior to conventional doxorubicin

• Reduction of cardiotoxicity



NPLD vs doxorubicin: ORR
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Batist G et al. J Clin Oncol 2001; 19: 1444-54 Harris L, et al. Cancer. 2002;94:25-36



Casi di CHF:
NPLD 0 
Doxorubicina 5   

(P = 0,02)
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Casi di CHF:
NPLD 2
Doxorubicina 9

P = 0,049

Harris L, et al. Cancer. 2002;94:25-36

NPLD vs doxorubicin: cardiotoxicity



Risk of CHF

Van Dalen EC et al. The Cochrane Library 2010

NPLD reduced the risk of CHF compared to conventional doxorubicin (P=0.02)

NPLD reduced the risk of clinical and subclinical cardiac failure compared to 
conventional doxorubicin (P<0,0001)



Cumulative dose of NPLD: >1260 mg/sqm

1.Heintel et al. Ann Hematol. 2010; 2. Visani et al. Expert Rev Anticancer Ther. 2009; 3. Batist et al. Anticancer Drugs. 2006; 4. Harris et al. Cancer. 2002; 
2.5. Chan et al. Ann Oncol. 2004; 6. Batist et al. J Clin Oncol. 2001; 7. SmPC NPLD; 8. Dando TM et al. AM J Cancer. 2005 

NPLD in breast cancer



Diffuse Large B-Cell Lymphoma

§ Most common NHL: 31%

– Peak incidence in sixth decade

– Incidence increased by 50-90%
(depending on race, gender)

Distribution by age: 53% of pts are ≥60 

Prognostic factors for survival
IPI risk factors Relative risk

Age: ≤60 yrs vs. > 60yrs 1.96
Serum LDH: normal vs. above normal 1.85
ECOG PS: 0,1 vs: ≥ 2 1.80
Extranodal involvement: ≤ 1 vs. ≥ 2 sites 1.48
Ann Arbor Stage: I/II vs. III or IV 1.47

Distribution by IPI score: 

34% of patients are IPI 3-5

Shipp, Blood 1994



COMPREHENSIVE GERIATRIC ASSESSMENT (CGA)

ELDERLY PROJECT

Patient age: <80
ADL: 6
IADL 8

Comorbidity grade 2: 0
Comorbidity grade 3-4: 0

Patient profile: FIT

1.General Data   2.Disease Status   3. ADL   4.IADL   5.CIRS-G

Patient age: ≥80
ADL: 6
IADL 8

Comorbidity grade 2: 0
Comorbidity grade 3-4: 0

Patient profile: UNFIT

Patient age: >80
ADL: 5
IADL 5

Comorbidity grade 2: 1
Comorbidity grade 3-4: 0

Patient profile: UNFIT
TIME SPENT ON DETERMINATE PATIENT STATUS

< 10 MINUTIES



First line treatment



First line treatment: FIT patients

CHOP21 vs. R-CHOP21

Coiffier B et al, Blood 2010.

RCHOP vs CHOP: 10-yrs PFS 37% vs 20%

R-CHOP21 is the standard in DLBCL!



R-COMP in elderly DLBCL

Luminari S et al, Ann Oncol 2010



R-COMP in elderly aggressive NHL with concurrent cardiac 
disease or pretreated with anthracyclines 

Rigacci L et al, Hematol Oncol 2007



R-COMP in elderly aggressive NHL with concurrent cardiac 
disease or pretreated with anthracyclines 

Rigacci L et al, Hematol Oncol 2007

One case of CHF* resolved with farmacologic approach
ü Median LVEF after 3 courses: 60% (range, 38-74%)

ü Median LVEF at the end of treatment: 60% (range, 40-69%) 



Rohlfing et al. Clinical Lymphoma, Myeloma and Leukemia 2015

25 DLBCL patients



Rohlfing et al. Clinical Lymphoma, Myeloma and Leukemia 2015





Luminari S et al, Hematol Oncol 2018

No significant modifications from 
baseline values of LVEF were observed

during treatment and follow-up.



Retrospective analysis
364 untreated DLBCL patients: 218 (60%) R-CHOP, 146 (40%) R-COMP.

Clinical Oncol 2014



Clinical Oncol 2014

Cumulative relapses over time 
for all patients

PFS, at least 4 RCHOP/RCOMP

PFS for patients >70 years, at 
least 4 RCHOP/RCOMP OS, at least 4 RCHOP/RCOMP



The Clinical Outcome of Newly Diagnosed Patients >60 Years of 
Age with DLBCL Treated with Standard or Liposomal 

Chemotherapies

Ahmed MA et al, Poster 3965, ASH 2015

Retrospective analysis; DLBCL patients, age > 60
ü 39 patients: RCHOP
ü 79 patients: DRCOP, with pegylated liposomal doxorubicin in place of conventional

doxorubicin
ü 32 patients: RCHMP, with liposomal vincristine in place of conventional vincristine



Liposomal doxorubicin vs. conventional formulation

Retrospective analysis.

78 patients: 
ü 61 control arm (A): 

conventional doxo
ü 17 study arm (B): 

lyposomal doxo



R-COMP vs. R-CHOP

mean LVEF: 63.31% vs. 62.25%, (P 0.167). 

LVEF < 50% during treatment: 4.6% vs. 15.8% 
(P<0.001). 

NT-proBNP levels < 400 pg/ml during and at
the end of treatment: 90% patients vs. 66.7% 
(P 0.013). 

SAE: 26 vs. 40 (Infections: 15 vs. 28) (P 0.029). 



In patients with normal cardiac function, 6 cycles of R-CHOP resulted in a low rate of early
cardiotoxicity. NPL-doxorubicin did not reduce cardiotoxicity, although cardiac safety

signals were elevated in R-CHOP compared to R-COMP.





ASCO guidelines



TAKE HOME MESSAGES

ü A better definition of elderly patients with the CGA is mandatory.

ü Consider clinical and biological markers of early cardiac dysfunction.

ü For patients at high-risk of developing cardiac dysfunctions, alternative

measures aimed at reducing cardiotoxicity without limiting the

antitumor efficacy of treatment must be used.

ü One randomized study and retrospective analyses reported similar

effect between conventional and lyposomal doxorubicin.

ü Clinicians may incorporate lyposomal anthracyclines in the treatment of

UNFIT/FRAIL patients or patients at increased risk of developing cardiac

dysfunctions.
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