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1 | INTRODUCTION

Abstract

Doxorubicin is the most effective single agent in the treatment of non-Hodgkin's lym-
phoma (NHL). Its use is limited because of the cardiac toxicity primarily in elderly
patients (pts) and in pts with history of cardiac disease. Liposomal doxorubicin has
been proven to reduce cardiotoxicity. The aim of this retrospective study was the use
of nonpeghylated liposomal doxorubicin (NPLD) in term of efficacy, response rate
and incidence of cardiac events. We retrospectively collected the experience of
33 Hematological Italian Centers in using NPLD. Nine hundred and forty-six consecu-
tive pts treated with R-COMP (doxorubicin was substituted with NPLD, Myocet)
were collected. Median age was 74 years, the reasons for use of NPLD were: age
(466 pts), cardiac disease (298 pts), uncontrolled hypertension (126 pts), other rea-
sons (56 pts). According to clinicians' evaluation, 49.9% of pts would not have used
standard doxorubicin for different situations (age, cardiomyopathy, previous use of
doxorubicin, and uncontrolled hypertension). Overall 687 pts (72.6%) obtained a
complete remission (CR). About 5% (n = 51) of subjects developed major cardiotoxic
events including heart failure (N = 31), ischemic heart disease (N = 16), acute heart
attack (N = 3), and acute pulmonary oedema (N = 1). After a median follow-up of
32 months, 651 pts were alive and the overall survival (OS) was 72%. After a median
observation period of 23 months disease free survival (DFS) was 58%. Either in uni-
variate or in multivariate analysis OS and DFS were not significantly affected by age
or cardiac disease. Our findings strongly support that including R-COMP is effective
and safe when the population is at high risk of cardiac events and negatively selected.
Moreover, the use of this NPLD permitted that about half of our population had the

opportunity to receive the best available treatment.
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when the objective of the treatment is cure. Different approaches

were used to avoid the cardiotoxic risk such as limiting anthracyclines

Anthracyclines play a key role in the treatment of lymphoproliferative
disorders and its introduction since 1970 in CHOP regimen led to
very important results in the cure of lymphomas. Particularly in diffuse
large B cell lymphoma (DLBCL) CHOP regimen has confirmed its
superiority over many other schemes used.? The combination of
monoclonal anti-CD20 antibody (rituximab) with CHOP has signifi-
cantly improved the efficacy of the regimen and R-CHOP is nowadays
the standard therapy for DLBCL.2 Unfortunately, anthracyclines are
associated with cardiotoxicity, mainly congestive heart failure (CHF),
that can occur during treatment (acute toxicity) or several years after
treatment.* Anthracycline toxicity is dose dependent and a cumulative
dose of doxorubicin of 550 mg/m? is associated with 30% risk of car-
diovascular disease but CHF or other cardiotoxicities are now known
to occur at a lower cumulative dose of 200 mg/m?. Using treatment
without anthracyclines to mitigate the cardiovascular risk is associated
to a poorer disease control and worse survival® suggesting that it is

not possible to propose a first line therapy without anthracyclines

dosage but this procedure could be reasonable in very elderly patients
to reduce the whole toxicity®” whereas is often associated with a
worse outcome in younger population. Drugs as for example
dexrazoxane, have been demonstrated their protective effect in pedi-
atric but not in adult population.8° The use of lyposomal non
peghilated anthracyclines (Myocet) firstly used in the treatment of
patients affected by breast cancer showed in clinical studies a reduc-
tion of cardiotoxicity.'>*2 This drug was subsequently used in the
treatment of aggressive lymphoma substituting hydroxydaunorubicin
in the CHOP schema (called COMP). Several studies in Hematology
setting confirmed in high risk and highly selected population the effi-
cacy and particularly the safety of the COMP Scheme.'®*® Due to a
large territorial experience in Italy with this drug, thanks to the possi-
bility to use it according to Italian law 648/96, we retrospectively col-
lected clinical information from a large number of Hematological
Italian Centers with the aim to evaluate the effectiveness and safety

of this regimen in collaboration with the Fondazione Italiana Linfomi.
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2 | PATIENTS AND METHODS

According to Italian law 648/96 and starting from 2008 in Italy liposo-
mal nonpeghilated anthracyclines could be used in elderly patients
(over 65 years) or in cardiopathic patients. Then we had the opportu-
nity to collect a large amount of data from several Hematological Ital-
ian Centers, including patients treated with this type of anthracycline
within the classical regimen R-CHOP.

Data were collected in a centralized data set from medical records
of the single Institutions collecting: some essential clinical characteris-
tics, response to therapy, overall survival and event free survival, car-
diologic events observed during therapy and during the first 2 years of
follow-up. Moreover, we wanted to register why patients were treated
with liposomal anthracycline, to know if the clinicians should have used
standard anthracycline or they have declined the use of anthracycline.

The primary end point was the number of cardiologic complica-
tions. Secondary end points were response to therapy, overall sur-

vival, disease free survival, and event free survival.

21 | Efficacy and safety response
Although a group of patients was evaluated with FDG-PET,
responses to therapy (complete response: CR; partial response:
PR; progressive disease: PD; non responders: NR) were defined
according to 1999 Cheson et al criteria.2® Overall response rate
(ORR) was calculated as the sum of complete and partial response
rate. Disease-free survival (DFS) was measured from the end of
the therapy to relapse or last contact, and the curves were deter-
mined using only patients in CR after induction therapy. Overall
survival (OS) was dated from the disease onset to last contact.
Event-free survival (EFS) was assessed for major cardiac events
(heart failure, ischemic heart disease, acute heart attack, and
acute pulmonary oedema) and was dated from the end of the
therapy. If a cardiac event was observed during therapy, the
treatment was stopped and the time point registered as the end
of therapy date.

Safety response and all cardiac events were defined according to

the National Cancer Institute's Common Toxicity Criteria.2°

2.2 | Statistical analysis
Descriptive statistics was used to summarize continuous and categori-
cal variables.

The Kaplan-Meier method was used to estimate EFS, DFS, and
OS. The log rank test was used to compare the survival curves of groups
that were defined according to different prognostic factors. A competing
risk analysis was carried out with death from cardiotoxicity as the primary
event of interest and death from all other causes as competing event.

Cox regression models were used to investigate the predictors of
mortality from all causes and the predictors of relapse. The predictive and

confounders factors included both demographics (gender, age) and clinical

characteristics (IPI class, symptoms (yes/no), year of diagnosis, previous
cardiac disease (yes/no), LVEF (normal/abnormal), number of R-COMP
cycles (<3/>3), RT (yes/no), concomitant therapies as cardiotoxic or cardi-
oprotective drugs (yes/no). Stratification was applied in the Cox regres-
sion model when the proportional hazard assumption was violated.

The association of CR and PR with demographic and clinical
patients' characteristics was assessed by performing a multinomial
logistic regression since the proportional odds assumption underlying
the ordinal logistic model was violated.

A P-value <.05 was considered as statistically significant. All sta-
tistical analyses were performed using the R 3.6.0 for Windows.?*

3 | RESULTS

3.1 | Characteristics of the study population

Data from 946 patients treated from 1999 and 2015 with R-COMP
were collected from 33 ltalian Hematological Centers. The median
number of cases per year per Center was 5 (range 2-21) and the
median period of accrual was 4 years (range 2-8). We also evaluated
the number of patients accrued and the period of accrual for each
Center and all Centers but three were within the global median.
Demographic and clinical characteristics of the study population are
listed in Table 1. Most subjects had diffuse large cell lymphoma
(DLBCL), 11 follicular lymphoma, 23 indolent lymphoma other than
follicular, 15 mantle cell lymphoma, and 5 T-cell lymphoma. The stage
IV was the most represented. Based on IPI classification, more than
half of the patients were at intermediate risk. Median LVEF at diagno-
sis was 60 (range 20-82) for the whole group, and 58 (range 25-80)
for patients with history of cardiac diseases. Median follow-up from
the diagnosis was 42 months (range 1-187).

Reasons for treatment with nonpegylated liposomal doxorubicin
(NPLD) were older age (49.2%, N = 466), pre-existing cardiac comor-
bidity (31.5%, N = 298), uncontrolled hypertension (13.3%, N = 126),
previous anthracycline therapy (2%, N = 19) and severe arrhythmia
(2%, N = 19), other causes not specified (2%, N = 18).

Moreover, clinicians were asked whether they would have pre-
scribed anthracycline also in the case of no availability of liposomal
formulation. This question should provide a measure of the physicians'
confidence in administering standard therapy in these selected
patients. According to the physicians' answers about half of the
patients (474:50.1%) were potentially considered for a standard ther-
apy and the other patients were not considered for the use of anthra-
cycline and clinicians would have provided alternative treatment or

reduction of the anthracycline dose (49.9%).

3.2 | Cardiac toxicity

About 5% (n = 51) of subjects developed major cardiotoxic events
including heart failure (60.7%, N = 31), ischemic heart disease (31.3%,
N = 16), acute heart attack (5.8%, N = 3), and acute pulmonary
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TABLE 1 Demographic and clinical characteristics of the study 8 |
population PR
Variable All patients < age > Téy
Demographics § - g
g @4 77T
o o
Age, y (median) 74 (range 26-92) - R B
Gender %F (N) 47.7 (442/926) § __________________________
5
£ 3
Clinical features 8 °
[=]
Histology, %$DLBCL (N) 94.3 (892/946) =
Stage, % (N)
w
| 12.2 (115/942) 2 A | : : :
Il 20.1 (189/942) 0 12 60 %
11l 21.6 (203/942) Time in months
v 46.2 (435/942) Number of patients at risk
’ age < 75 years 475 377 113 16
0,
Symptoms, %yes (N) 19.1 (174/913) age > 75 years 461 321 64 3
IPI, % (N)
Low (0-1) 20.2 (185/917) FIGURE 1 Event-free survival curves stratified by age in patients
Intermediate (2-3) 62.6 (574/917) older (solid line) or younger (dotted line) than 75 years
High (4-5) 17.2 (158/917)
LVEF 250, % (N) 86.6 (722/834)
Previous cardiac disease 32.3 (306/946)
Treatment
R-COMP cycles >3, % (N) 89.7 (849/946) 3 A
Radiotherapy, %yes (N) 18.9 (179/946)
o]
Concomitant therapy z °
Cardioprotective drugs only, % (N) 22.1 (209/946) g -
Cardiotoxic drugs only, % (N) 1.8 (17/945) _§ °
=
Both 0.2 (2/945) 2 o |
o
Previous anthracycline chemotherapy 2.0 (19/946)
Abbreviations: DLBCL, diffuse large B cell lymphoma; IPI, international 3
prognostic index; LVEF, left ventricular ejection fraction. R
=
o

oedema (2.2%, N = 1): 9 before the end of the therapy, 22 within a
year from the end of the therapy and 18 after a year from the end of
the therapy. The time of two cardiotoxic events was unknown.

Among subjects that would have received standard
anthracycline-based therapy also in the case of no available liposomal
formulation, the distribution of the cardiotoxic events was as follow:
10 heart failures, 3 ischemic heart diseases, 1 acute heart attack with
no significance differences between the two groups (P = .704).

The overall probability of not experiencing a cardiotoxic event
after 5 years was 92.6% [95% Cl, 90.3%-94.9%]. Age greater than
75 years (n = 466) did not affect the probability of event-free condi-
tion (2 = 0, P = .800; Figure 1).

3.3 | Survival and causes of death

A total of 347 (36.7%) patients died from all causes including progres-
sion of lymphoma (58.8%, N = 204), cardiotoxic (5.2%, N = 18) and

T T T T T
0 12 36 60 96

Time in months
Number of patients at risk

All subjects 892 739 516 230 27

FIGURE 2 Overall survival of non-Hodgkin lymphoma patients
treated with RCOMP therapy. Dotted lines represent 95% confidence
interval of Kaplan-Meier curve

not cardiotoxic (11.5%, N = 40) adverse events, unknown causes
(17.3%, N = 60), or second neoplasia (7.2%, N = 25).

Considering only DLBCL the estimated 3- and 5-years OS were
70.0% [95%CI: 67.0%-73.2%] and 62.1% [95%Cl: 58.6%-65.7%],
respectively (Figure 2). The estimated 3- and 5-years lymphoma-
specific survival (cause-specific survival) were 80.4% [77.7%-83.2%)
and 75.8% [72.7%-79.1%)], respectively (Figure 3).

We did not observe any difference in OS between patients that

received R-COMP therapy because of age and patients that received
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the same therapy because of other causes (% = 0.0, P = .900). We did
not observe any difference in OS either between patients with abnor-
mal and normal LVEF (;(2 = 2.9, P = .09) nor between patients with
and without a previous cardiopathy (% = 1.1, P = .300). Subjects that
according to physicians' opinion would have received standard
anthracycline-based therapy also in the case of no available liposomal

formulation had both a higher overall and lymphoma-specific survival

1.0

09
1

08

0.7

cause-specific survival probability
06
1

05
1

04

T T T T T
0 12 36 60 96

Time in months
Number of patients at risk

All subjects 892 739 516 230 27

FIGURE 3 Cause-specific survival (lymphoma-specific survival) of
non-Hodgkin lymphoma patients under R-COMP regimen. Dotted
lines represent 95% confidence interval of Kaplan-Meier

(@)

1.0

""""""" pos answer

—  neg answer

07
1

survival probability

06
1

p < 0.0001

05
1

04

T T T T
0 12 60 96

Time in months
Number of patients at risk

pos answer 444 384 121 20

neg answer 448 355 109 7

probability than subjects that would not have received it (;(2 = 20.7,
P < .0001 and ;{2 =11.0, P < .0001, respectively; Figure 4A,B).

On the whole, survival was negatively influenced by adverse IPI
(high and intermediate vs low IPI: HR [95%Cl], 4.0 [2.5-6.2] and 2.5
[1.6-3.7], respectively; P < .0001). However, an adequate number of
R-COMP cycles positively affected the survival probability also in
intermediate/high IPI class of patients as shown in Table 2.

Among the 17 patients that died because of cardiac events,
14 were the above-mentioned subjects that experienced a cardiac
event during the observation period. The chance of dying from all
other causes was significantly higher in subjects older than 75 years
(P < .0001) whereas no difference was seen for lethal cardiac events
between the two age groups (P = .431; Figure 5).

3.4 | Response to therapy
Overall 5083 cycles were infused: 684 patients (72.3%) received 6 or
more cycles (max. 8), 165 (17.4%) received 4 or 5 cycles and
97 patients (10.2%) less or equal to 3 cycles.

ORR was attained in 85.2% (806) of subjects with CR in 72.6%
(N = 687) and PR in 12.6% (119), respectively, whereas a few patients
did not respond to therapy (about 14% = 134) or were withdrawn
because of premature death (0.6% = 6). Responses in the 306 patients
with previous cardiopathy were CR 73.5% (N = 225), PR 10.1%
(N = 31) and PD 16.3% (N = 50). Complete remission rate was supe-
rior at the limit of significance (P = .01) for patients who would have
been able to use standard doxorubicin (76%) vs patients who would

not have used doxorubicin (69%).

§  sseesssmmee pos answer

o | s —_— neg answer
o T

0.7

p < 0.0001

cause-specific survival probability
06
1

05
L

04

T T T T
0 12 60 96

Time in months

Number of patients at risk

pos answer 444 384 121 20

neg answer 448 355 109 7

FIGURE 4 Overall (A) and cause-specific (lymphoma-specific) (B) survival probability stratified by clinician's opinion over the favourable (pos
answer) or unfavourable (neg answer) administration of standard anthracycline-based therapy in case of no available liposomal formulation
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TABLE 2 Five-year estimation of survival probability stratified by
IPI score and number of total R-COMP cycles

Number of R-COMP cycles

5-year survival probability,
% [95% Cl] <3 >3

Low IPI 68.4% [50.4%- 80.7% [73.8%-
92.9%] 88.3%]

Intermediate IPI 24.5% [12.0%- 64.9% [60.3%-
50.0%] 69.9%]

High IPI NA 50.0% [41.4%-
60.3%]

Abbreviations: Cl, confidence intervals; IPI, international prognostic index;
NA, not available.

o -
other causes, age < 75y
© _|
o other causes, age >= 75y
"""" cardiotoxicity, age < 75y
© -
2ol e cardiotoxicity, age >= 75y
=5
o
Qo
(2
o .| [
o |
N
o
P
=
T T T T T
0 12 36 60 9%
months

FIGURE 5 Competing risk analysis of death from cardiac events
and all other causes

As expected, adverse prognosis negatively affected both PR
(intermediate IPI odds ratio (OR): 2.7 [95% CI 2.0-3.7], P < .0001; high
IPI OR: 2.6 [95% Cl 2.1-3.3], P < .0001) and NR (intermediate IPI OR:
5.6 [95% Cl 4.3-7.2]; high IPI OR: 16.4 [95% Cl 13.0-20.8), P < .0001]
whereas symptoms and consumption of cardioprotective drugs signifi-
cantly changed only the likelihood of NR (OR [95% Cl]: 1.8 [1.1-2.9],
P =.019; 0.5 [0.3-0.9], P = .020, respectively).

During follow-up, 19.4% (N = 133) of the patients that successfully
responded to R-COMP regimen relapsed. The disease-free survival prob-
ability after 5 years of observation was 76.8% (95% Cl: 73.0%-80.7%)
(Figure 6). The chance of relapse was comparable between patients with
abnormal and normal LVEF (;(2 = 1.3, P = .300) at diagnosis.

When compared to patients with better prognosis, patients with
high IPl showed 2.9 (95%Cl: 1.5-5.5, P = .002) greater risk of relapse
while patients with intermediate IPl showed an increased but not statis-
tically significant risk of relapse (HR = 1.6 [95% Cl: 1.0-2.8], P = .074).

4 | DISCUSSION

The CHOP scheme was ideated in 1972 and continues nowadays to

be considered the standard treatment for DLBCL. Different attempts

Qo J
[
2
©
2
e
=5
w
b «©
& 31
@
o
©
[
w
2z
o
g
©
e
T T T T
0 12 60 96
Time in months
Number of patients at risk
All subjects 687 592 155 16

FIGURE 6 Estimated probability of not experience relapse
(disease-free survival). Dotted lines represent 95% confidence
intervals of Kaplan-Meier curve

have been made over the years to improve the results of CHOP regi-
men?22% put the only real improvement in CHOP results was the
introduction of a monoclonal anti-CD20 antibody, rituximab, in com-
bination. The study by Coiffier et al?*’ for the first time after several
years showed a 20% improvement in OS. The exceptional effective-
ness of the scheme is unfortunately burdened by a risk, contained
but present, of cardiotoxicity due to the presence of anthracycline.
Heart failure induced by anthracyclines is unfortunately
unpredictable, but it is well-known that the accumulation of the drug
induces a left ventricular dysfunction particularly over a cumulative
dose of 450 mg. Other risk factors include young age at diagnosis,
female sex, chest radiation, and presence of cardiovascular risk fac-
tors (diabetes, hypertension, dyslipidemia, obesity, and smoking). In a
recent large study on 2440 patients?® treated with anthracyclines
the cumulative 5-year risk of cardiac heart failure (CHF) with all-
cause mortality as competing risk was 4.6% after 3 to 5 cycles of R-
CHOP, 4.5% after 6 and 7.9% after more than 6 cycles. Cumulative
5-year risk for patients treated without anthracyclines was 0.8%.
Moreover, using anthracyclines in first line lymphoma therapy
increases the risk of CHF in patients without a previous history of
heart disease.

In a large retrospective study by Maraldo et al,?° 1238 first car-
diovascular events were recorded in 703 patients. The factors
resulting in significant predictors of cardiovascular disease were the
mean heart radiation dose per 1 Gy increase (HR 1.015 [95% CI
1.006-1.024] P-.0014) and the dose of anthracyclines per 50 mg/m?
increase in cumulative dose (HR 1.077 [95% ClI 1.021-1.137] P:
.0064). An interpatient variability in risk of anthracyclines induced
CHF confirms a genetic association as reported in several studies.®°-3#
As reported in the literature the risk of cardiotoxicity is significant in
patients without risk factors therefore patients with signs of cardiac

failure are preventively excluded from treatment with R-CHOP. The
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attempt to use anthracyclines free regimen has not led to expected
results.3>3¢

For these reasons there is a strong desire to consider alternative
strategies if anthracyclines cannot be avoided: (a) less cardiotoxic ana-
logs for example in adults liposomal-encapsulated doxorubicin,
(b) longer anthracyclines infusion duration for example an infusion of
at least 6 hours has been shown to be cardioprotective,®” (c) cardi-
oprotective agents like dexrazoxane, and (d) reduction of anthra-
cycline dosage, as in mini-CHOP regimen.®

Dexrazoxane is the only one drug approved in US as cardi-
oprotective agent®™*° but its use is limited to a small percentage of
patients due to an unjustified concern that this drug may interfere
with antitumor activity and increase the risk of second neo-
plasms.#**% The liposomal formulation showed in large randomized
controlled trials and meta-analysis on metastatic breast cancer a
reduction of the cardiotoxic risk, observed with conventional
anthracyclines without affecting antitumor activity.***¢

The safe cardiologic profile of liposomal anthracyclines was well-
documented by studies in which this drug was administered in
selected patients at very high risk of cardiotoxicity (advanced age,
anthracyclines pretreatment, and concomitant cordiotoxic drug).*”~>°

The aim of our study was to evaluate in a multicentric and real-
life clinical setting the impact of NPLD, as replacement for conven-
tional doxorubicin in R-CHOP regimen, on efficacy and safety within
high or very high-risk population suffering from lymphoma. The main
reason for using NPLD was age; that is why the median age was quite
high (74 years) with a substantial part of the population over 79 years
(83 patients: 9%). One third of the patients were treated with NPLD
because of an history of cardiopathy except uncontrolled hyperten-
sion observed in 13% of patients. The population we studied is
strongly negatively selected and according to the clinicians' declara-
tion about half of the patients would not have been treated with
doxorubicin implying the risk of undertreatment.>!

The incidence of cardiac complications was 5.3% in the whole
analyzed population, heart failure was the most frequent toxic effect
and was reported in 31 patients (3.2%), according to literature where
the incidence of heart failure in patients treated with standard doxo-
rubicin was roughly 2% to 3%.52754

Therefore, despite a high risk selected population the incidence
of cardiac toxicity was mild and superimposable with those reported
in populations treated with standard doxorubicin. The NPLD can be
used in cardiopathic patients without increasing the cardiac toxicity,
meaning that we can treat more patients with the best treatment
available. It is very interesting to observe that physicians should not
have used standard doxorubicin in about half of the referred patients;
the bad prognosis of this group of patients was confirmed by the fact
that although they were treated with an optimal regimen they
achieved worse results than patients treated with standard
anthracyclines. However, the use of NPLD permits us to treat patients
that, with high probability, would have been treated with alternative
schemes, certainly less effective than R-CHOP particularly in DLBCL.

At the same time, we have treated a group of patients considered

potentially available for standard doxorubicin obtaining very high

complete remission rate confirming that the use of NPLD did not
reduce the efficacy of the treatment. The first objective of the study
was to confirm the safety, particularly cardiac, of this NPLD even in a
group of patients with high-risk situations due to age and/or pre-
existing cardiopathy. We observed 73% of complete remission that is
completely superimposable with the results reported in other studies
using R-CHOP particularly if we consider the high median age of the
population treated as reported in the randomized phase Il study by
Fridrik et al.'” The overall survival after a median observation of
34 months (range 1-187 month) was 70% (95% C.l.: 67.4-73.4%) and
the DFS after a median observation of 24 months was 76% (95% C.I.:
74-80.7%).

In conclusion, using this liposomal formulation on a high or very
high-risk population, the incidence of cardiotoxicity was absolutely
comparable with the events historically reported using standard doxo-
rubicin. The use of NPLD that significantly reduces the accumulation
and consequently the toxic effect of doxorubicin on myocites permits
to use the standard treatment in a large proportion of the population
and the more patients we can treat adequately the more patients we
can cure. Our study confirms also the effectiveness in term of complete
remission rate of the COMP regimen. Finally we must consider the pos-
sible bias of selection due to the retrospective nature of the study and
for this reason our conclusions should be cautious but we are confident
that either the evaluation performed by a single center or the large
number of patients recruited can mitigate this potential bias.
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