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Abstract ;
We conducted a prospectSVe study.

cyclophosphamide, vinblastine, ,
(R-miniCEOP) with cyclophospham
prednisone and rltuxxmab {R-CHOP) forf
elderly patients with d use large

was 70% (p = 0.466). After a mediah
5-year event-free survival (EFS) rates were 46% and 48% for
R-miniCEOP and R-CHOP, respectively (p = 0.538), Patients older
than 72 years and with low-risk disease had a better outcome

when treated with R-miniCEOP (p = 0.011). Overall R-CHOP’
and R-miniCEOP are similarly effective for elderly “fit” patients .

with DLBCL. The less intense R-miniCEOP may be an acceptable
option for the treatment of relatively older patients with low-risk
disease.
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Difftise large B-cell lymphoma (DLBCL) is the most frequent

:_;:'subtype of non-Hodgkin lymphoma (NHL) and frequently
" affects elderly people {1]. For more than 20 years, combina-

tion chemotherapy with cyclophosphamlde, doxorubicin,
vincristine and prednisone (CHOP) has been the standard
treatment for patients with aggressive NHL (2], with recent
data supporting addition of the anti-CI>20 monoclonal anti-
body rituximab (R-CHOP). The R-CHOP combination given -
every 3 weeks is the standard treatment for elderly patients
with DLBCL and is associated with a 5-year overall survival
(08) rate of ~60% [3,4].

Management of elderly patients with lymphoma, how-
ever, is frequently a challenge for clinicians, mainly due to
the presence of one or more co-merbid conditions and/
or functional status impairments. Different strategies have
been adopted to try to manage elderly patients better; these
include the use of regimens with reduced doses of drugs, or
less toxic drugs [5-8]. '

Fewer atlempts have been made o try to prospectively
identily patients who are eligible to receive full-dose treatment.

Correspondence: Dr. Francesco Merli, MD, Hematology Unit, Oncology Department, Azisnda Ospedaliera Santa Maria Nuova - IRCCS, Viale Risorgimento
80, 42123, Reggio Emilia, Italy. Tel: +39-0522-296618. Fax -+39-0522-295935. E-mail: merli.francesco@asmn.re.it
‘[here is an accompanying commentary that discusses this paper. Please refer (o the issue Table of Contents.

Received 26 July 2011; revised 2 Seplember 2011; accepted 4 Seplember 2011

RIGHTE Lin ki



mformahealthcare.com by Universita Studi Modena on vo/ 15714

Leuk Lymphoma Downloaded from

For personal use only.

582 F Merlietal,

Although several tools are available to identity “fit” patients
among the elderly population, published clinical trials usu-
ally leave the decision of whether or not to include a patient
to the clinician’s judgement, ‘

In 2003 the Intergruppo Italiano Linfomi started a random-
ized trial to compare standard R-CHOP with a combination
of rituximab and miniCEOP (epirubicin, cyclophospharmide,
vinblastine and prednisone), a less intensive regimen specifi-
cally designed for elderly people and alreadly tested by the same
group [5]. In order to be registered and randomized, elderly
patients with DLBCL had to be prospectively defined as “fit”
according to comprehensive geriatric assessment (CGA) [9,10].

Materials and methods

The trial was conducted in compliance with the Declaration
of Helsinki. It was also accepted by the appropriate Research
Ethics Committees, and required each patient to give written
informed consent prior to registration and randomization.
"The study was registered at the Clinicaltrial.gov website and
assigned code NCT01148446.

Previously untreated patients older than 65 years of age,
with 4 histologically confirmed diagnosis of DLBCL of fol-
licular lymphoma grade IIIb, elinical Ann Arbor stage II,
I or 1V disease and Eastern Cooperative Oncology Group
(ECOG) performance status of 0-3, were eligible. Moreover,
all patients were required to undergo a CGA that included
evaluation of the following parameters: (1) activities of daily
living (ADL), (2) co-morbidity score according to the Cumu-
lative Iliness Rating Scale for Geriatrics (CIRS-G) [11] and
evaluated in all organs/systems as detailed by Balducei and
Beghe [9]. Patients were classified in the category ol “fit” if
they had an ADL score of 6, less than three grade 3 CIRS-G
co-morbidities and no grade 4 eo-morbidities (hematologi-
cal co-morbidities were not investigated), and none of the
criteria defining the presence of geriatric syndrome. Allother
patients were classified as “unfit,” and were excluded from
randomization. Moreover, instrumental activities of daily liv-
ing (IADL) were also tested for each patient (IADL score did
not affect definition of patient status).

Bligible “fit” patients were randomly assigned to receive
six courses of R-CHOP or R-miniCEOP. Patients with a less
than partial response (PR} after the first three cycles of
chemotherapy were removed from the study. R-CHOP was
administered as originally reported [3]; the R-miniCEOP
schedule is shown in Table [, Prophylactic granulocyte-col-
ony stimulating factor (G-CSF) was recommended in cases
ol persisting grade 4 neutropenia or febrile neutropenia. All
patients had to receive cotrimoxazole as anti-infectious pro-
phylaxis. Erythropoietin use was allowed in cases of anemia
(hemoglobin <11 g/dL) but was not mandatory.

At the end of chemotherapy, radiotherapy (RT) was
scheduled for sites of previous bulky disease or partially
responding sites.

Statistics and assessment of efficacy

All analyses were conducted according to the intention-
to-treat (ITT) principle, with the provision that patients for

‘Table [ Drug doses and time schedules for R-CHOP and R-miniCEOP.

Drug Dose (mg/m?) Route Days
R-CHOP (every 21 days) )
Cyclophosphamide 750 v 1
Doxorubicin 50 v 1
Vincristine 1.4 (max: 2mg) v 1
Prednisone 100 mg (fixed dose)  IV/PO 1-5
Rituximab 375 v 1
R-miniCEOP (every 21 days)
Cyclophosphamide 750 v 1
Epirubicin 50 I\Y 1
Vinblastine 5 I\ 1
Prednisone 50 V/PO 1-8
Rituximab 375 v 1
R-CHOP, cydlophosphamide, doxorubicin, vincristine, prednisone and

rituximab; R-miniCEOR epirubicin, cyclophosphamide, vinblastine, prednisone
and rituximab; IV, intravenously; PO, orally.

whom an exclusion criterion was discovered after random-
ization would be considered ineligible. Baseline disease
assessment was described with the Ann Arbor staging sys-
tem; performance status was described on the five-point
BCOG scale. Nodal sites were defined as bulky when larger
than 10 cm if occurring outside the mediastinum; mediasti-
nal masses were defined as bulky if their transverse diameter
measured at the D5 level was larger than a third of the trans-
verse diameter of the thorax at the same level, or if larger

" than 6 cm at computed tomography (CT) scan. For outcome

assessment, the age-adjusted International Prognostic Index
(aalPI) was used as originally described [12].

The prineipal study endpoint was event-free survival
(EFS), defined as the interval between the date of randomiza-
tion and the occurrence of one the following events: lack of
complete response, relapse, death from any cause; treatment
interruption or treatment change, or late toxic events corre-
lated to study treatment, Secondary endpoints were response
rate (RR), overall survival (08), relapse-free survival (RFS)
and toxicity. OS was calculated for all patients from date of
randomization (o date of death, from whatever cause, or to
date of last visit; tumor size and treatiment response were
estimated on the basis of international criteria [13).

Toxicity was measured and graded according to the
standard BCOG criteria [14]; the toxicity of the two study
regimens was analyzed, comparing the rate of grade III-IV
events, and dose intensity (1) was calenlated according to
Hryniuk [15].

All statistical analyses were accomplished using Stata Sta-
tistical Software, Release 8.2 (Stata Corp, College Station, TX).
Survival eurves were plotted using Kaplan-Meier estimates
[16], and statistical comparisons between curves were made
using the log-rank test. Comparisons between curves that
had been adjusted by potential confounding factors (aalPl,
age, extranodal sites and bulky disease) were obtained using
the Cox proportional hazards regression method [17]. The
%2 test and Fisher exact test were used to eompare variables
when appropriate [18]. Effect modifier analysis was per-
formed to assess lack of homogeneity of an arm effect across
the levels of putatively influential factors [19]. Each factor
was analyzed separately in dichotomous form, with con-
tinuous factors dichotomized according to the usual clini-
cal thresholds, when possible, or at the median. The effect
modifier analysis assessed the arm by lactor interaction in a
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statistical model that also included the arm and factor main
effects. The evidence of effect modification was expressed
using hazard ratio (HR) with 95% confidence interval (CI).
Finally, a multivariate Cox proportional hazards (PH) regres-
sion was performed with a stepwise selection guide cut-off of
0.10. Proportionality of a hazard was graphically examined
by means of the scaled Schoenlfeld residuals [20]. Stability of
the model was confirmed using 1000 bootstrap replications.

All statistical tests were two-sided. Sample size was cal-
culated considering that the study was designed as a com-
parative two-arm randomized trial for testing the superiority
of R-CHOP compared to R-miniCEQP, assuming EFS as the
principal study endpoint, and assuming a 2-year EFS rate
for R-miniCEOP of 40% and a 2-year EFS of 60% for R-CHOP.

a power of 80% (B error = 0.2), 214 patients were enough
to have 108 events, required to show a 44% risk reduction
between arms. Taking into consideration a dropout rate of
5% after randomization, the sample size was defined at 226
patients (113 patients per arm). Enrollment was stopped in
December 2006 when 228 patients from 37 centers had been
enrolled and randomized.

Results

Between January 2003 and December 2006, 334 potentially
eligible patients were referred to the study datacenter. Ninety-
nine patients were considered as “unfit” at CGA and not ran-
domized. Seven patients were subsequently excluded due to
lack of databefore randomization. Two hundred and twenty-
eight patients were randormized, and four were excluded due
to violation of inclusion criteria after randomization (diag-
nosis not allowed in two cases; concomitant prostate cancer
in one; stage I disease in one). Among the remaining 224
patients, 110 and 114 were randomly allocated to R-CHOP
and R-miniCEOP, respectively. Thus, 224 of the eligible
subset of cases were analyzed accordingto intention-to-treat,

 R-CHOP vs. RB-miniCEOP in elderly DLBCL patients 583

A diagram of patient flow is reported in Fig. 1 and the base-
line characteristics of our patients are shown in Table I

Outcomes

At the end of treatment, the complete remission (CR) rate was
similar in both arms: 73% (96% CI, 63-81%) and 68% (95%
Cl, 58-76%) for cases treated with R-CHOP and R-miniCEOP,

ment arm is shown in Table I11 The median delivered DI was
R-CHOP 0.92 (range 0.68-1.00) and R-miniCEOP 0.96 (range
0.77-1.10). A total of 35 patients received RT after chemo-
therapy (13 treated with R-CHOP and 22 with R-miniCEOP).

Overall, chemotherapy had to be discontinued in nine
and 12 patients in the R-CHOP and R-miniCEOP armms,
respectively, The main reason for treatment discontinu-
ation was lack of response or disease progression in both
arms (R-CHOP six cases, R-miniCEOP eight cases); other
reasons for treatment discontinuation were one case each
of infection, trauma and physician decision for R-CHOP,
and two cases of cardiac dysfunction, and one case each of
hematological toxicity and physician decision for R-mini-
CEQP. Thirteen patients out of 21 who discontinued the
treatment died after the event. Another four patients died
within 3 months from the end of treatment due to causes
possibly related to treatment, resulting in a treatment
related mortality (TRM) of 7.5%: 9.1% (10 patients) in the
R-CHOP arm and 6.1% (seven patients) in the R-miniCEQP

_ After a median follow-up of 42 months for patients who
were alive at the time of the last follow-up date (n = 148
range 5-81 months), 114 events had been recorded, includ-
ing 69 responses less than CR, 34 relapses and 11 deaths in
CR. Events occurred in 54 patients in the R-CHOP arm and
in 60 patients in the R-miniCROP am. Overall, 76 patients
died: 38 in the R-CHOP arm and 38 in the R-miniCEQP
arm. Of these, 43 patients died as a resuit of lymphoma

Sereened
N=334
Unfit Nez=GQ
Exit before randomization  N=
Total N=106
Randomly allocated || Not eligible N
Ne37R (Ml RCHROP; N3 RominiCEOP

{

:

i

R-CHOP R-mimiCEOP
Nee{ 10 Nei14
Barly Beilure N Barly Baibwre Nef
Partial conrse Nt Partial course N3
Fall conrse Ned Fall course b

Figure 1. Treatment allocation and number of patients included in the analysis, according to the CONSORT statement. Note: After 334 patients
had been screened, 99 patients were considered “unfit” for randomized wial and seven patients were excluded before the randomization. After
randomization four patients wete considered ineligible and were excluded. Patients were included in the analysis accordingto the intention-to-treat
principle. Thirty-four patients did not receive all six scheduled cycles of chemotherapy (16 patients in R-CHOP and 18 patients in R-miniCEOP).
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Table I1. Patients’ characteristics in the (wo treatinent arms,

R-CHOP (n = 110) R-tniniCEOP (1 = 114) ‘Total (i = 224)
n % n % n Y% p-Vatuet
Gender 1 55 50 65 57 120 54 0.348
M 55 50 49 43 104 46
Age median (range) 71 (65-86) 73 (64-84) 72 (65-86) 0.341
Age =72 43 39 58 51 10t 45 0.082
AAsstage I 37 34 33 29 70 31 0.474
M-V 73 66 81 71 154 69
Ps 0-1 100 91 96 84 196 88 0.158
2+ 10 9 18 15 28 12
LDH* NV 44 41 47 44 91 42 0.678
> UNL 64 59 59 56 123 58
B2M* NV 27 34 22 28 49 30 0.393
=1 UNIL 53 66 6l 74 114 70
Bulky* - 79 72 90 79 169 76 0.277
+ 30 28 24 21 54 24
ENS* 0-1 81 75 79 69 160 72 0.372
) 1 7 25 35 3l 35 28
Symptoms A 67 61 68 60 135 650 0.892
B 43 39 46 40 89 40
aalPT* 0 20 18 14 13 34 16 0.117
1 36 33 44 42 80 37
2 46 43 35 33 81 38
3 6 6 13 12 19 9
IADL Score < 26 24 22 19 48 21 0.327
CIRS-G Score 1-2 97 88 98 86 195 87 0.693
Score 3 13 12 16 14 29 13

R-CHOP, cyclophosphamide, doxorubicin, vineristing, prednisone and rituximab; R-miniCEOR, epirubicin, cyclophosphamide, vinblastine, prednisone and ritximaby;
AA, Ann Arbor; PS, performance status; LDH, lactate dehydrogenase; B2M, B,-microglobuling ENS, number of extranodal sites; aalPl, age-adjusted International
Prognostic Index; IADL, instrumental activities of daily living; CIRS-G: Cumulative lllness Rating Scale for Geriatrics; NV, normal value; UNL, upper normaf limit
*Missing data: LDH (n = 10), B2M (n = 61), bulky (n = 1), ENS (1 = 2), aalP (n = 10),

tp-value: from Fisher's exact test, except Mann-Whitney test for age in continuous form.

progressionorrecurrence; othercausesofdeathwererecorded
as complications/toxicity offirst-line treatinentin 17 patients,
myocardial infarction during follow-up in four, second

“cancer in four, complications of salvage treatment in two,

sudden death in two and one patient each due to stroke and
car accident. In two cases, the cause af death was notknown.
Comparing R-CHOP and R-miniCEOP, causes of death were
equally distributed between study arms, with the exception
of a trend toward a higher number of deaths for lymphoma
relapse/progression.in the R-miniCEOP group (47% vs. 66%

Table 111 Summary of study resutts by treatment arm.

R-CHOP R-miniCEOP

. (n =110) (n = 114)
Response n % n %  p-Value
CR 80 73 77 68 0.466
R 15 14 15 13 —
ORR 95 87 92 81 0.284
SR/PD 8 8 . 16 14 —
B-W, 7 7 6 [
Survival (%)

5-year 08 62 (51-71) 63 (52-72) 0.702

5-year EFS 48 (37-58) 46 (36-55) 0.538
Toxicity* (grade 111-1V)

Anemia 8 9 5 5§ 0.392

Neutropenia 20 23 22 23 1.000

Thrombocytapenia 2 2 2 2 1.000

Infections 7 8 2 2 0.090

Arrhythmia 0 0 1 1 1.000

Nausea/vomiting 3 3 i 1 0.348

R-CHOP, cyclophosphamide, - doxorubicin, vincristine, prednisone - and
rituximab; R-miniCEOP, epirubicin, cyclophosphamide, vinblastine, prednisone
and tituximab; CR, complete remissiony PR, partial response; ORR, overall
respotise rate; SD), stable disease; PD, progressive discase; E-W, early withdrawal;
08, overall survival; EFS, event-free survival.
*Toxicity data were available in 185 patiems.

With respect to initial study design and hypothesis, 2-year
EFS was 55% (49-62%), being 57% and 54% in the R-CHOP
and R-miniCEOP arms, respectively (two-sided %2 test;
p = 0.678).

Overall the estimated 5-year EFS was 47% (95% Cl

40-54%): 48% (95% CI: 37-58%) and 46% (95% CL: 36-55%)

5-year OS for the whole series was 62% (95% CI: 55-69%):
62% (95% CI: 50~71%) and 63% (95% CIL: 52-72%) for R-CHOP
and R-miniCEOP, respectively (p = 0.702) (Fig. 2).

We performed univariate analysis for EFS and 0S8 con-
sidering aalPl risk groups, age, bulky disease and number of
extranodal sites (ENS) as covarlates. Age with a cut-off at 72
years and aalPI (0-1 vs, 2-3 risk factors) were significant pre-
dictors for EFS with the addition of bulky disease, and were
the only prognostic factors for OS (data not shown). In mul-
tivariate analysis aalPI was confirmed to be an independent
prognostic factor both for EFS and for OS; age above 72 years
was an independent prognostic factor for OS and borderline
for EFS (Table 1V). Regarding BFS, the hazard ratio calcu-
lated with proportional hazards regression analysis between
R-miniCEOP and R-CHOP was 1.12 (95% CI: 0.78-1.6), with
a log-rank p-value of 0.538. This result was not modified hy
any of the potential effect modifiers. When the analysis was
performed for 08 the R-miniCEOP shawed a better perfor-
mance compared to R-CHOP in the age group older than 72
years (Fig. 3). Thus, we created four groups and performed

23%) or aalPl 2-3 (n = 45, 21%). According to this analysis,
patients with age > 72 years and low aalPI1{0-1) had a better
outcome when treated with R-miniCEOP compared to those
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Figure 2. Overall survival (08) and event-free sarvival (RFS) stratified by intention-to-treat approach. Crossing dashed lines in BFS correspond to

probability at 2 years originally assumed in the trial.

Results of comprehensive geriatric
assessment

All randomized patients were defined as “fit” at CGA accord-
ing to the protoeol inclusion criteria. A detailed report of the
CGA results is shown in Fable I1. Interestingly, single JADL or
co-morbidity scores did not allow us to further identily prog-
nostic subgroups in terms of EFS or 08, among randomized
“fit” patients (data not shown).

Toxicity

A summary of the most common toxic events is shown in
Table I11. The most frequent event was neutropenia, without

Table IV. Estimates of hazard ratio from multivariate Cox proportional
hazards regression foy BFS and OS.
Univariate Multivariate
Factor HR  95%Cl p-Value HR  95%Cl  p-Value
EFS
Age >72 1.38  0.95-2.00 0.088 1.44 0.98-2.10 0.086]
aalPl 2-3 3,13 2.09-4.69 <«0.001 3.19 212-4.78 <0.001
Bulky +  1.57 1.05-2.36 0.029
ENS »1 145 0.98-2.15 0.063
Qs
Age »72 1.58 1.02-2.48 0.046 179 1.12-2.85 0.014
aalPl 2-3 399 236-6.75 <0001 415 245-7.03 <0001
Bulky + 1.8 0.97-2.58 0.067
ENS >] 140 0.87-2.26 0.165
EFS, event-ftee survival; 08, overall survival; aalPl, age-adjusted International
Prognostic Index; ENS, number of extranodal sites; HR, hazard ratio; Ci,
confl(leuce interval.

differences in the rate of grade 1111V events between the two
arms (23%). A trend toward a higher rate of severe infections
wasobservedinpatients treateciwith R-CHOP{8%) compared
with those treated with R-miniCEOP (2%) (p = 0.090). Over-
all four patients had a diagnosis of second cancer, including
one acute myeloid leukemia (M5) at month 30, one bladder
carcinoma diagnosed at month 36 and one pancreatic can-
cer diagnosed after 16 months, among patients randemized
to R-CHOP, and one peritoneal carcinoma diagnosed after
34 months in a patient assigned to R-miniCEOP.

Discussion

This randomized trial was designed to compare the efficacy
of stapdard R-CHOP with a less intense regimen (R-mini-
CEOP) for the treatment of elderly patients with DLBCL
prospectively defined as “fit” at CGA assessment. Based on
our results, six courses of R-miniCEOP administered every
21 days are similarly effective to six courses of R-CHOP for
the initial treatment of elderly “fit” patients with DLBCL.
These results compare favorably with those achieved in other
trials for the initial treatment of elderly patients with DLBCL.
In particular, both the CR rate and Q8 achieved in our trial
are comparable with those achieved in the R-CHOP arm of
the Groupe d'Etude des Lymphornes de VAdulte (GELA) trial
(CR 76%; 5-year EFS 47%; 5- and 10-year OS 58% and 44%)
[4,22], and in the R-CHOP arm of the intergroup US rial
(CR/PR 77%; 3-year FFS 52%; 3-year OS 67%) [23]. Higher
rates of CR (78%), 3-year BFS (66.5%) and OS (78.1%) could
be achieved with six courses of the more intense R-CHOP14
arm of RICOVER-60, although some concerns on the feasi-
bility of such an intense approach remain [24]. A recent study
of the HAEMACARE project [25] showed that the estimated
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Figure 3. Effect modifier analysis. Forest plot for potentially confounding factors for overall survival (0S). Note: Continuous covariates age,
erythrocyte sedimentation vate (ESR) and platelets were dichotomized at the median. Dashed vertical line: HR = 0.92, unadjusted comparison
between R-miniCEOP and R-CHOP. Co-nrorbidity score: 1/2 fair, 3 moderate. Alb, albumin; LDH, lactate dehydrogenase; AA, Ann Arbor; PS,
performance status; aalP], age-adjusted International Prognostic Index; TADL, instrumental activities of daily living.

relative survival in DLBCL in Burope (cohort of diagnosis
2000-2002) was 34.9%, alter 5 years from diagnosis, in the
age range 70-99,

Our study, showing a relative survival of 72% at 5 years,
along with results of the ather trials, highlights that there
is & wide gap between the clinical trials and daily clinical
practice.

Several trials investigated the role of regimens specifically
designed for elderly patients with aggressive lymphoma and
compared them with CHOP or CHOP-like chemotherapy in
randomized trials [26-28]. All these studies demonstrated
that less intense regimens achieved poorer results; how-
ever, no similar comparison has been performed in the era
of chemoimmunotherapy. To our knowledge this is the first
trial that was designed to assess the efficacy of a regimen
less intense than CHOP and that also includes rittximab,
Although it is difficult to estimate the differences in termns
of dose intensity between study regimens, by applying the
summation dose intensity(SD1) method proposedbyHryniuk
et al. for comparing dose intensity of different chemotherapy
regimens in advanced breast cancer [29] we can assume that
miniCEOP has 30% reduction of SDI compared with CHOR.
The absence of significant differences between the two study
arms thus suggests that the anti-CD20 monoclonal antibody
used may have acted as a treatiment equalizer,

No statistically significant differences in toxicity between
the two arms were observed. The main event was represented

by neutropenia (23%), with lower rates compared to other
studies, which can be partly explained by the prophylactic
use of G-CSE Overall the rate of treatment-related deaths
was 7.6%, which may appear unexpectedly elevated, but this
is still comparable to that described for the GELA trial (6%)
[3] and for the US intergroup study (5%) {23]. Most deaths
occurred during treatment; however, 256% of such events
occurred within 3 months from the end of treatment, con-
firming the hypothesis that eldely patients undergoing che-
motherapy may show a prolonged risk of treatment-related
toxicity. Finally, 7% of patients (21% of all deaths) died during
follow-up due to causes not related to lymphoma; again, no
differences between the study arms were observed: myocar-
dial infarction and second cancer were the most frequently
registered causes of death, with four cases each (5% of all
deaths).

One of the most relevant findings of our study is that for
relatively older patients (older than 72 years) with low-risk
disease (aalPl 0-1) the less intense R-miniCEOP may be
a better choice than standard R-CHOP. The trial was not
powered to identify small differences of study endpoints
hetween study arms, but our hypothesis is that R-CHOD, even
if it is tolerable in elderly people, may become detrimental
in relatively “frailer” patients with less aggressive disease.
Looking at the study results, patients treated with R-CHOP
had a trend toward a better response rate and a reduced risk
of death due to lymphoma relapse or progression that was
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counterbalanced by a non-statistically significant increase in
the rate of severe infections and of treatment-related deaths.
For very old patients with low-risk disease, less intense regi-
mens such as R-miniCEOP may then be a better strategy, as
they are more focused on preserving the patient fromunnec-
essary toxicity, compared with R-CHOP. The use of age as a
prognostic variable to further discriminate elderly patients at
different risk of failure or death has been recently confirmed
by Advani et al. [30]; however, additional trials specifically
powered to verify our hypothesis are warranted.

Prospective assessment of patient “status” was one of the
most important features of this study, and was introduced to
avoid subjective evaluation of a patient’s ability toreceive full-
dose therapy. Currently used criteria for registering patients
are usually limited to the assessment of performance status
and/er to non-validated criteria generally referred to as: “in
the opinion of the investigator the general status ofthe patient
did permit the administration of 8 courses of CHOP” [3}; or
“if patient is able to comply with study requirements” {24]. In
our study unfit patients had an HR 0f3.03 (95% Cl, 2.17-4.23)
compared to fit patients for the risk of death, and showed a
poorer outcome also if treated with a rituximab-containing
regimen (MR 2.34; 95% Cl, 1.43-3.83) [23]. These data support
the use of CGA as a good tool to select “fit” patients, confirm-
ing previous reports [10,31]. Indeed, the adoption of such an
approach makes our results more reproducible, as patient
selection was not left to subjective assessment. Moreover,
even though the present trial was not designed to verify the

effectiveness of CGA 1o identify patients who can receive full-
dose treatment, considering the elevated median age and
the inclusion of very old patients in our trial, we hypothesize
that this is the result of a better selection of patients. CGA Is
then a tool that extends the possibility of adopting full-dose
chemotherapy in elderly patients with DLBCL and ultimately
improving curability. Further improvement in the approach
to elderly patients undergoing systemic chemotherapy may
be achieved in future studies by investigating patients’ func-
tionality and quality of life during treatment and follow-up.

Inconclusion, based on our results, we confirm that a good
proportion of elderly patients with DLBCL can be cured with
immunochemotherapy. The choice of the optimal therapy
for each individual patient should be based on an accurate
assessment of disease risk and of the patient’s status through
the adoption of validated tools to identify “fit” patients, such
as CGA. Finally, our results also suggest that availability of
the anti-CD20 monoclonal antibody can allow the use of
less-intense chemotherapy regimens such as mini-CEOB
and that this can an acceptable option for the treatment of
relatively older patients with low-risk disease.

Acknowledgements

This work was supperted by grants from the Associazione
Angela Serra per la Ricerca sul Cancro, Modena, Italy, and
GRA.DE. Onlus (Gruppo Amici Dell’Ematologia-Ontus),
Reggio Emilia, Italy.



Y UNIversiia Sidl IMOoQoHa on uw 19714
For personal use only.

miormahcajiincare.Com o’

Leuk Lymphoma 1Jownloadcd from

588 F Merlietal

Potential conflict of interest: Disclosure forms provided
by the authors are available with the full text of this article at
www.informahealthcare.com/lal.

References

[1] Swerdlow SH, Campo B, Hanis NL, et al. WHO classification of
tumours of haematopoietic and lymphoid tissues. Lyon: IARC; 2008.
[2] Fisher RI, Gaynor ER, Dahlberg $, et al. Comparison of a standard
regimen {CHOP) with three intensive chemotherapy regimens for
advanced non-Hodgkin's lymphoma, N Bugl } Med 1993;328:1002-1006.
[3] Coiffier B, Lepage E, Briere J, et al. CHOP chemotherapy plus
vituximab compared with CHOP alone in elderly patients with diffuse
large-B-cell lyinphama. N Engl] Med 2002;346:235-242.

[4] Feugier B Van Hoof A, Sebban C, et al. Long-term vesults of the
R-CHOP study in the treatment of elderly patients with diffuse faige
B-cell lymphotna:a siudy by the Groupe d'Etude des Lymphomes de
I'Adulte, J Clin Oncol 2005;23:4117-4126,

[5] Merli B Bertini M, Luminari §, et al. Long term vesults of a
randomized study performed by Intergruppe Italiano Linfomi
comparing mini-CEOP vs P-VEBEC in elderly patients with diffuse
large B-cell lymphoma. Lenk Lymphoma 2007;48:367-373.

[6} Zinzani PL, GherlinzoniF, Storti S, etal. Randomized trial of 8-week
versus 12-week VNCOP-B plus G-CSF regimens as {toni-line treatment
in elderly aggressive non-Hodgkin's lymphoma patients. Ann Oncol
2002;13:1364-1369.

7] LuminariS, MontaniniA, Caballero D, etal, Nonpegylatedliposomal
doxombicin (MyocetTM) combination (R-COMP) chemotherapy in
elderly patients with diffuse large B-cell lymphoma (DLBCL): results
from the phase [T FUR018 trial. Ann Oncol 2010;21:1492-1499,

[8] PeyradeF JardinE Gisselbrecht G, etal. Rituximab and reduced dose
CHOP (R-mini-CHOP) for patients over 80 years with diffuse large B-eell
Iymphioma (DLBCL) - Groupe d’Etude Des Lymphomes De PAdulte
{GELA) Study LNE03-78. Blood 2010;118(Suppl. 1): Absivact853.

[9] Batducci L, Beghe C. The application of the principles of geriatrics
to the management of the older person with cancer Crit Rev Oncol
Hematol 2000;35:147-154.

[10] Extermann M, Hurrla A. Comprehensive gertatric assessment for
older patieris with cancer, J Clin-Oncol 2007;25:1824-1831.

[11] Miller MD, Towers A, A manual of guidelines for scoring the
camulative {liness rating scale for geriateics (CIRS-G). Pittsburg, PA:
University of Pittsburg; 1991,

[12] A predictive model for aggressive non-Flodgkin’s lymphoma. The
International Non-Hodgkin's Lymphoma Prognostic Factors Project. N
tingl ] Med 1993;329:987-994.

[13] Cheson BD, Horning 8J, Coiffier B, et al. Report of an international
workshop to standardize response criteria for non-Hodgkin's
lymphomas. NCISponsored International Working Group. § Clin Oncol
1999;17:1244.

[14] Oken MM, Creech RH, Tormey DC, et al. Toxicity and response
criteria of the Bastern Cooperative Oncology Group. Am J Clin Oncol
1982;5:649-655,

[15] Fryniuk WM. Average relalive dose intensity and the impact on
design of clinical wials. Semin Oncol 1987;14:65-74,

[18] Kaplan EL, Meier P. Nonparamelric estimation from incomplete
observations, J Am Stat Assoc 1958;53:457-481.

[17] Cox DR. Regression models and life tables. | R Stat Soc B
1972;34:187-202.

[18] Armitage P, Berry G. Statistical methods in medical tesearch.
Oxford, UK: Blackwell; 1087,

[19] Wang R, Lagakos SW, Ware JH, et al. Statistics in medicine-
teporting of subgroup analyses in clinical trials. N Engl | Med
2007;357:2189-2194.

[20] Shoenfeld D. Partial residuals for the propovtional hazard
regression model. Biometrika 1982;69:239--241.

[21] Coiffier B, Thieblemont €, Van Den Neste E, et al. Long-term
outcome of patients in the LNH-98,5 trial, the first randomized study
comparing rituximab-CHOP to standard CHOP c¢hemotherapy in
DLBCL patients: a study by the Groupe d’Etudes des Lymphomes de
I'Adulte, Blood 2010;116:2040-2045.

{22} Habermann TM, Weller EA, Motrison VA, et al. Rituximab-CHOP
versus CHOP alone or with maintenance tituximab in older patients
with diffuse large B-cell lymphoma, J Clin Oncol 2006;24:3121-3127,
[23] Pfreundschub M, Schubert §, Ziepert M, et al. $ix versus eight
cycles of bi-weekly CHOP-14 with or without rituximab in elderly
patienits with aggressive €20 + B-cell lymphomas: a randomised
controlled trial (RICOVER-60). Lancet Oneol 2008;9:105-116.

[24] Marcos-Gragera R, Allemani €, Tereanu C, et al. Survival
of Huropean patients diagnosed with lymphold neoplasms in
2000-2002: results of the HAEMACARE project. Haematologica
2011;96:720-728.

[25] Sonneveld B, de Ridder M, van der Lelie H, et al. Comparison of
doxornbicin and mitoxantrone in the treatment of elderly patients with
advanced diffuse non-Hodgkin’s lymphoma using CHOP versus CNOP
chemetherapy. § Clin Oucol 1995;13:2530-2539,

28] Tirelli U, Errante D, Van Glabbeke M, et al. CHOP is the standard

high-grade non-Hodgkin’s lymphoma: results of a randomized study
of the Buropean Organization {or Research and Tieatment of Cancet
Lymphoma Cooperative Study Group. ] Clin Oncol 1988;16:27--34,

[27] Bastion¥, Blay JY, Divine M, et al. Elderly patients with aggressive
non-Hodgkin'stymphoma: disease presentation, response totreatment,
and survival—a Groupe d'Etude des Lymphomes de PAdulte study on
453 patients older than 69 years. J Clin Oneol 1997;15:2945-2953.

f28] Hryniuk W, Frei B 3rd, Wright FA. A single scale for comparing
dose-intensity of all chemotherapy regimens in breast eancer:
summation dose-intensity. J Clin Oncol 1998;16:3137-3147,

[29] Advani RH, Chen I, Mabermann TM, et al. Comparison of
conventional prognostic indices in patients older than 60 years
with diffuse large B-cell lymphoma ireated with R-CHOP in the
US Intergroup Study (ECOG 4494, CALGB 9793): consideration of
age greater than 70 years in an elderly prognostic index (E-IPT). Bt §
Haematol 2010;151:143-151.

[30] Monfardini §, Ferrucei L, Fratino L, et al. Validation of a
multidimensional evaluation scale for use in elderly cancer patients.
Cancer 1996;77:395-401.

BIGHTE LN LG



