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ABSTRACT

We aim to evaluate the prognostic value of the presence of bulky mass at the time of diagnosis in patients with diffuse large B cell lym-
phoma (DLBCL) receiving R-CHOP chemotherapy. The data of 86 patients were analyzed retrospectively. The patients were divided
into 2 groups according to the presence of bulky mass. The impact of bulky disease on treatment response and overall survival (OS)
in patients receiving R-CHOP therapy was assessed. Twenty five (28.7%) patients had bulky disease. Sixteen of 25 patients (64 %)
with bulky mass achieved CR, whereas 53 of 59 patients (90%) without bulky mass achieved CR (p= 0.015). Within a median 17
months (range, 3-86) of follow up period, 16 (18.6%) of the patients died. Among them, 9 patients had bulky disease. The probability
of OS at the end of follow-up time was 54% in patients with bulky disease and 87% in patients without bulky disease (p= 0.007). Cox
regression analysis showed that the presence of bulky disease had a negative impact on OS (p= 0.012); however this effect was not
independent of IPI (p= 0.078). We found that the presence of bulky mass is a poor prognostic factor in DLBCL patients treated with
R-CHOP regimen.

Keywords: Diffuse large B cell ymphoma, Bulky mass, Rituximab

OzET

Rituksimab Gaginda Diffiiz Biiyiik B Hiicreli Lenfoma Hastalarinda Bulky Kitlenin Tedavi Yaniti ve Genel Sagkalima
Etkisi

Bu calismada R-CHOP kemoterapisi alan diffliz blyUk B hticreli lenfoma (DBBHL) hastalarinda tani aninda bulky kitle varliginin prog-
nostik degerini incelemeyi amagcladik. 86 hastanin verileri retrospektif olarak analiz edildi. Hastalar bulky kitle varligina gdre iki gruba
ayrildi. R-CHOP tedavisi alan hastalarda bulky hastaligin tedavi yaniti ve genel sagkalim (GS) Uzerindeki etkileri degerlendirildi. Yirmi
bes (%28.7) hastada bulky kitle bulunmaktaydi. Bulky kitlesi olan 25 hastanin 16’sinda (%64) tam yanit (TY) elde edilirken bulky kitlesi
olmayan 59 hastanin 53’Unde (%90) TY elde edildi (p= 0.015). Medyan 17 aylk (3-86 ) takip slresinde 16 hasta (%18.6) 6ldu. Bu
hastalarin 9’unda bulky hastalik bulunmaktaydi. Takip sUresinin sonunda GS olasiligi bulky kitlesi olan hastalarda %54 iken bulky kitlesi
olmayanlarda %87 idi (p= 0.007). Cox regresyon analizi bulky hastalik varliginin GS Uzerine olumsuz etkisi oldugunu gosterse de (p=
0.012), bu etki IPI skorundan bagmsiz degildi (p= 0.078). Calismamizin sonucunda R-CHOP rejimi ile tedavi edilen DBBHL hastalar
inda bulky kitle varhiginin kotu prognostik bir belirte¢ oldugunu saptadik.

Anahtar Kelimeler: Diffuz blyUk B htcreli lenfoma, Bulky kitle, Rituksimab
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INTRODUCTION

Diffuse large B-cell lymphoma (DLBCL), rep-
resenting approximately 30%-58% of all Non-
Hodgkin lymphomas (NHL), is the most frequent-
ly-encountered subtype of NHLs.'"* The major
prognostic factor in DLBCL is the cell of origin
and accordingly, the prognosis of tumors with ger-
minal center phenotype is superior to the ones with
B-cell phenotype. In addition, International Prog-
nostic Index (IPI) score, which is calculated by
using patient’s age, serum lactate dehydrogenase
(LDH) level, disease stage, performance status and
presence of extranodal involvement, has been used
widespread to predict prognosis in DLBCL pa-
tients. Currently, the first-line treatment of DLBCL
with a worldwide consensus is cyclophospha-
mide, doxorubicin, vincristine and prednisone in
combination with monoclonal antibody rituximab
(R-CHOP)."* Combining rituximab with CHOP
regimen was shown to improve progression-free
survival (PFS) and overall survival (OS) in DLBCL
patients with either early stage or advanced stage
disease in Southwest Oncology Group (SWOG)
0014, Groupe d’Etude des Lymphoma de I’ Adulte
(GELA) (LNH 98-5) and RICOVER-60 studies.>”’

Although the presence of bulky mass has not been
used in risk stratification of DLBCL patients, it was
previously demonstrated that the presence of bulky
mass was associated with aggressive disease in the
pre-rituximab era.®'° However, there is a conflict
whether the presence of bulky mass is a poor prog-
nostic factor or not in DLBCL patients in the ritux-
imab era.®!""1* In this retrospective study, we aimed
to evaluate the prognostic value of the presence of
bulky mass at the time of diagnosis in patients with
DLBCL receiving R-CHOP chemotherapy.

METHOD

The data of 86 DLBCL patients, who were diag-
nosed and followed at the University of Health
Sciences, Istanbul Training and Research Hospi-
tal, Department of Hematology, between January
2010 and November 2017, was analyzed retrospec-
tively. The data including gender, age, lactate de-
hydrogenase (LDH) level, presence of extranodal
involvement, B symptoms, bulky mass, bone mar-
row involvement, liver involvement and spleen in-

volvement, IPI score, Eastern Cooperative Oncol-
ogy Group (ECOG) score and treatment regimens
of the patients, were reviewed from the database of
the hematology department. Bulky mass was de-
fined as any mass measuring > 7.5 cm by any im-
aging study.? The patients were staged according to
the Ann Arbor Classification."* Staging procedure
comprised the search for B symptoms, computed
tomography (CT) scans or Positron Emission To-
mography (PET)-CT scans. Treatment response
was evaluated according to Lugano response cri-
teria for Non-Hodgkin lymphoma. On a 5-Point
Scale, scores 1, 2 and 3 with or without residual
mass on control PET-CT scan were considered as
complete response (CR). Scores 4-5 with reduced
FDG uptake compared with baseline without new
lesions were considered as partial response (PR).
Scores 4-5 with no significant changes in uptake
from baseline were considered as non-response
(NR) or stable disease (SD), whereas scores 4-5
with increased uptake in comparison to baseline
or development of new lesions were considered as
progressive disease (PD)." The study protocol was
approved by the local ethical committee.

Statistical Analysis

Statistical evaluation was made by using SPSS 24
package program. Data were described as numbers
and percentage or median and range, when appro-
priate. x2 Fisher’s exact test was used for evaluat-
ing categorical values and Mann-Whitney U test
for continuous values in patient groups. Kaplan-
Meier test with log rank analysis and Cox regres-
sion analysis were used for survival analysis. OS
was calculated from initial diagnosis to death from
any causes. All p-values were 2-sided with statisti-
cal significance at 0.05 alpha levels.

RESULTS

The characteristics of 86 patients are presented in
Table 1. The median age of the patients was 57
years (range, 17-82). Thirty five (40%) patients
were female and 52 (60%) were male. LDH was
elevated in 52 (60%) of the patients. Twenty-five
(29%) patients were at stage I-II and 61 (71%)
patients at stage III-IV. Thirty (35%) patients had
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Table 1. Patient characteristics

Characteristics N= 86

Gender, n, (%)

Female 34 (40 %)
Male 52 (60 %)

Age, years, median (range) 57 (17-82)
LDH level, n (%)

Normal 52 (60 %)

Elevated 34 (40 %)
Stage, n (%)

Stage Il 25 (29 %)

Stage IlI-IV 61 (71 %)
Bulky mass, n (%)

Present 25 (29 %)

Absent 61 (71 %)
B symptoms, n (%)

Present 30 (35 %)

Absent 56 (65 %)
Bone marrow involvement, n (%)

Present 6 (7 %)

Absent 80 (93 %)
Liver involvement, n (%)

Present 2 (2.3 %)

Absent 84 (97.7 %)
Spleen involvement, n (%)

Present 7 (8 %)

Absent 79 (92 %)
Extranodal involvement, n (%)

Present 38 (44 %)

Absent 48 (56 %)
ECOG, n (%)

0-1 68 (79 %)

2-4 18 (21 %)
IPI score, n (%)

0-1 37 (44 %)

2-3 41 (50 %)

4-5 5 (6 %)
Radiotherapy

Present 19 (22 %)

Absent 67 (78 %)
Response to treatment, n (%)

CR 69 (80 %)

PR 6 (7 %)

NR 9 (11 %)

Unknown 2 (2 %)

Bulky disease

Lmi=7.5cm
l> 7.5 cm
——=< 7.5 cm-censored
—+> 7.5 cm-censored

p=0.007

. The Probability of overall survival
S
L

0.01

LDH= lactate dehydrogenase, ECOG= Eastern Coopera-
tive Oncology Group, IPl= International Prognostic Index,
CR= complete Response, PR= partial response, NR= non-

response
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Figure 1. The overall survival of patients with and without
bulky disease

B symptoms; 6 (7%) patients had bone marrow
involvement; 2 (2.3%) patients had liver involve-
ment, 7 (8%) patients had spleen involvement and
38 (44%) patients had extranodal involvement.
ECOG score was 0-1 in 68 (79%) patients and 2-4
in 18 (21%) patients. IPI score was 0-1 in 37 (44%)
patients, 2-3 in 41 (50%) patients and 4-5 in 5 (6%)
patients. All patients were applied R-CHOP chem-
otherapy regimen at initial treatment. Radiotherapy
was applied to 19 (22%) patients. After treatment,
69 patients (80%) achieved CR, 6 patients (7%)
achieved PR while 9 patients (11%) had NR.

The patients were divided into 2 groups accord-
ing to the presence of bulky disease. 25 (28.7%)
patients had bulky disease. The patients with or
without bulky disease were comparable in terms
of gender, age, LDH level, stage, presence of B
symptoms, bone marrow involvement, spleen in-
volvement, extranodal involvement, ECOG and
IPI scores (p> 0.05). Among patients with bulky
mass, 16 patients (64%) achieved CR; 3 patients
(12%) achieved PR and 6 patients (24%) had no
response. Among patients without bulky mass, 53
out of 59 patients (90%) achieved CR; 3 patients
(5%) achieved PR and 3 patients (5%) had no re-
sponse (p=0.015) (Table 2).

The median follow-up was 17 months (range,
3-86) and 16 (18.6%) patients died at the end of
follow-up time. Among them, 9 patients had bulky
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Table 2. Comparison of patients with and without bulky mass
Characteristics Patients without Patients with p-value
bulky disease (n= 61) bulky mass (n= 25)

Gender, n, (%)
Female 25 (41 %) 9 (36 %) 0.809
Male 36 (59 %) 16 (64 %)

Age, years, median (range) 57 (17-82) 55 (18-75) 0.842

LDH level, n (%)
Normal 40 (66 %) 12 (48 %) 0.151
Elevated 21 (84 %) 13 (52 %)

Stage, n (%)
Stage Il 18 (29 %) 7 (28 %) 1.0
Stage llI-IV 43 (71 %) 18 (72 %)

B symptoms, n (%)
Present 38 (62 %) 18 (72 %) 0.461
Absent 23 (38 %) 7 (28 %)

Bone marrow involvement, n (%)
Present 6 (10 %) 0 (0 %) 0.175
Absent 55 (90 %) 25 (100 %)

Liver involvement, n (%)
Present 1(1.6 %) 14 %) 0.499
Absent 60 (98.4 %) 24 (96 %)

Spleen involvement, n (%)
Present 4(7 %) 3 (12 %) 0.409
Absent 57 (93 %) 22 (88 %)

Extranodal involvement, n (%)
Present 25 (41 %) 13 (52 %) 0.474
Absent 36 (59 %) 12 (48 %)

ECOG, n (%)
0-1 51 (84 %) 17 (68 %) 0.144
2-4 10 (16 %) 8 (32 %)

IPI score, n (%)
0-1 30 (51 %) 7 (29 %) 0.195
2-3 26 (44 %) 15 (62 %)
4-5 3 (5 %) 29 %)

Radiotherapy
Present 11 (18 %) 8 (32 %) 0.166
Absent 50 (82 %) 17 (68 %)

Response to treatment, n (%)
CR 53 (90 %) 16 (64 %) 0.015
PR 3 (5 %) 3 (12 %)
NR 3 (5 %) 6 (24 %)

LDH= lactate dehydrogenase, ECOG= Eastern Cooperative Oncology Group, IPl= International Prognostic Index, CR= complete

Response, PR= partial response, NR= non-response

disease. The probability of OS at the end of follow-
up time was 54% in patients with bulky disease and
87% in patients without bulky disease (p= 0.007)
(Figure 1). Cox regression analysis showed that the
presence of bulky disease had a negative impact
on OS (p=0.012); however this effect was not in-
dependent of IPI score (p= 0.078) (Table 3). The
number of patients who progressed after achieving
CR was 6/69, 3 of which had bulky disease. The

number of patients was too low to make an analysis
for PFS.

DISCUSSION

Although the course of DLBCL has been improved
considerably with the introduction of rituximab
therapy'~, new attempts such as addition of either
bortezomib'® or ibrutinib'” to R-CHOP regimen
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Table 3. Univariate and multivariate analysis including IPI score and presence of bulky disease
Variable P value P value HR 95% CI
(univariate) (multivariate)
IPI
Score | 0.002 0.080 1 -
Score |l 0.008 0.134 3.317 0.692-15.908
Score Il 0.001 0.008 13.409 2.365-76.017
Presence of bulky 0.012 0.078 2.646 0.896-7.809
disease
Cl= Confidence interval, HR= Hazard ratio, IPI= Internatioanal prognostic index

have come into question to provide even better
results, especially in patients with poor prognos-
tic factors. Also, upfront autologous stem cell
transplantation (ASCT) consolidation after first
complete response (CR1) has been a controver-
sial topic in recent years.*'8 Yet, such important
modifications in the treatment of DLBCL require
a well-defined high risk group of patients; and the
presence of bulky mass could be a candidate in risk
evaluation of those patients.

Even though the presence of bulky mass is not em-
ployed in risk stratification of DLBCL including
IPI in daily practice, it has been described as a poor
prognostic factor in a number of studies.®**!>!° In
pre-rituximab era, The International Non-Hodg-
kin’s Lymphoma Prognostic Factors Project dem-
onstrated that post-treatment CR rate was lower
and OS was shorter in patients who had a tumor
size larger than 10 cm at the time of diagnosis.®
Similarly, Coiffier et al. showed that patients with
tumor size > 10 cm had shorter survival.® On the
other hand, Cowan et al. found that bulky mass was
only associated with lower CR, however they used
a cutoff of 5 cm in the definition of bulky mass.!
Although there has been no debate about the un-
favourable influence of bulky mass in DLBCL in
pre-rituximab era, such certainty has not been es-
tablished in rituximab era. While Coiffer et al.® and
Takasaki et al.” demonstrated that the presence of
bulky mass was not a prognostic factor, Pfreunds-
chuh et al.” found that combining CHOP chemo-
therapy with rituximab decreased but did not elimi-
nate the negative prognostic impact of bulky mass.
Regarding extranodal DLBCL, Moo-Kon Song
et al revealed that OS and PFS were significantly
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lower in extranodal DLBCL with bulky mass."”
Similarly, we found that both response rate and
OS were substantially inferior in DLBCL patients
with bulky mass. However, the negative effect of
bulky mass on OS was not independent of IPI. The
inconsistency between our study and the previous
reports might have been created due to the use of
different cutoffs used for the definition of bulky
disease in the rituximab era, and also due to the
lack of the standardization in radiotherapy applica-
tion to the patients in our study.

The present study shows that the presence of bulky
mass is a poor prognostic factor in DLBCL patients
treated with R-CHOP regimen. Although, rituxi-
mab is a milestone in the treatment of DLBCL, it
seems that its effect might not be valid for bulky
mass in DLBCL. However, we can not give a pre-
cise conclusion due to the limitations of this study
which are; its retrospective nature, relatively small
sample size and presence of patients who were not
applied radiation therapy despite the presence of
bulky disease. Thus, further studies with larger
sample size and prospective design are warranted
to clarify the impact of bulky mass in DLBCL in
rituximab era.

REFERENCES

1. Tilly H, Gomes da Silva M, Vitolo U, et al. ESMO Guidelines
Committee. Diffuse large B-cell lymphoma (DLBCL): ESMO
Clinical Practice Guidelines for diagnosis, treatment and fol-
low-up. Ann Oncol 26: Suppl 5: v116-125, 2015.

2. Zelenetz AD, Gordon LI, Wierda WG, et al. Diffuse Large B-
Cell Lymphoma Version 1.2016. J Natl Compr Canc Netw
14:196-231, 2016.

UHOD nNumber: 4 Volume: 28 Year: 2018



International Journal of Hematology and Oncology

3.

10.

11.

12.

13.

14.

15.

Armitage JO. How | treat patients with diffuse large B-cell
lymphoma. Blood 110: 29-36, 2007.

Wight JC, Chong G, Grigg AP, et al. Prognostication of dif-
fuse large B-cell ymphoma in the molecular era: moving be-
yond the IPI. Blood Rev 32: 400-415, 2018.

Persky DO, Unger JM, Spier CM, et al. Southwest Oncology
Group. Phase Il study of rituximab plus three cycles of CHOP
and involved-field radiotherapy for patients with limited-stage
aggressive B-cell lymphoma: Southwest Oncology Group
study 0014. J Clin Oncol 26: 2258-2263, 2008.

Coiffier B, Lepage E, Briere J, et al. CHOP chemotherapy
plus rituximab compared with CHOP alone in elderly patients
with diffuse large-B-cell lymphoma. N Engl J Med 346: 235-
242,2002.

Pfreundschuh M, Schubert J, Ziepert M, et al. German High-
Grade Non-Hodgkin Lymphoma Study Group (DSHNHL). Six
versus eight cycles of bi-weekly CHOP-14 with or without
rituximab in elderly patients with aggressive CD20+ B-cell
lymphomas: a randomised controlled trial (RICOVER-60).
Lancet Oncol 9: 105-116, 2008.

International Non-Hodgkin’s Lymphoma Prognostic Factors
Project. A predictive model for aggressive non-Hodgkin’s
lymphoma. N Engl J Med 329: 987-994, 1993.

Coiffier B, Lepage E. Prognosis of aggressive lymphomas: a
study of five prognostic models with patients included in the
LNH-84 regimen. Blood 74: 558-564, 1989.

Cowan RA, Jones M, Harris M, et al. Prognostic factors in
high and intermediate grade non-Hodgkin’s lymphoma. Br J
Cancer 59: 276-282, 1989.

Habermann TM, Weller EA, Morrison VA, et al. Rituximab-
CHOP versus CHOP alone or with maintenance rituximab in
older patients with diffuse large B-cell lymphoma. J Clin On-
col 24: 3121-3127, 2006.

Pfreundschuh M, Ho AD, Cavallin-Stahl E, et al. MabThera
International Trial (MInT) Group. Prognostic significance
of maximum tumour (bulk) diameter in young patients with
good-prognosis diffuse large-B-cell lymphoma treated with
CHOP-like chemotherapy with or without rituximab: an ex-
ploratory analysis of the MabThera International Trial Group
(MInT) study. Lancet Oncol 9: 435-444, 2008.

Held G, Murawski N, Ziepert M, et al. Role of radiotherapy to
bulky disease in elderly patients with aggressive B-cell lym-
phoma. J Clin Oncol 32: 1112-1118, 2014.

Lister TA, Crowther D, Sutcliffe SB, et al. Report of a com-
mittee convened to discuss the evaluation and staging of
patients with Hodgkin’s disease: Cotswolds meeting. J Clin
Oncol 7: 1630-1636, 1989.

Cheson BD, Fisher RI, Barrington SF, et al. Alliance, Australa-
sian Leukaemia and Lymphoma Group; Eastern Cooperative
Oncology Group; European Mantle Cell Lymphoma Consor-
tium; ltalian Lymphoma Foundation; European Organisation
for Research; Treatment of Cancer/Dutch Hemato-Oncology
Group; Grupo Espafiol de Médula Osea; German High-Grade

16.

17.

18.

19.

20.

Lymphoma Study Group; German Hodgkin’s Study Group;
Japanese Lymphorra Study Group; Lymphoma Study Asso-
ciation; NCIC Clinical Trials Group; Nordic Lymphoma Study
Group; Southwest Oncology Group; United Kingdom Na-
tional Cancer Research Institute. Recommendations for initial
evaluation, staging, and response assessment of Hodgkin
and non-Hodgkin lymphoma: the Lugano classification. J Clin
Oncol 32: 3059-3068, 2014.

Leonard JP, Kolibaba KS, Reeves JA, et al. Randomized
Phase Il Study of R-CHOP With or Without Bortezomib in
Previously UntreatedPatients With Non-Germinal Center B-
Cell-Like Diffuse Large B-Cell Lymphoma. J Clin Oncol 35:
3538-3546, 2017.

Younes A, Thieblemont C, Morschhauser F, et al. Combina-
tion of ibrutinib with rituximab, cyclophosphamide, doxoru-
bicin, vincristine, and prednisone (R-CHOP) for treatment-
naive patients with CD20-positive B-cell non-Hodgkin
lymphoma: a non-randomised, phase 1b study. Lancet Oncol
15:1019-1026, 2014.

Epperla N, Hamadani M. Hematopoietic cell transplantation
for diffuse large B-cell and follicular lymphoma: Currentcon-
troversies and advances. Hematol Oncol Stem Cell Ther 10:
277-284, 2017.

Song MK, Chung JS, Sung-Yong O, et al. Clinical impact of
bulky mass in the patient with primary extranodal diffuse large
B cell lymphoma treated with R-CHOP therapy. Ann Hematol
89: 985-991, 2010.

Takasaki H, Yamamoto W, Ishii Y, et al. Post-treatment PET-
CT Findings may Predict the Prognosis of DLBCL with a
Bulky Mass. Indian J Hematol Blood Transfus 31: 346-351,

2015.

Correspondence:
Dr. Rafet EREN
Saglik Bilimleri Universitesi

Okmeydani Egitim ve Arastirma Hastanesi

Hematoloji BOIUMU
Sisli, ISTANBUL / TURKEY

Tel: (+90-212) 314 55 55
e-mail: drrafeteren@gmail.com

UHOD ~Number: 4 Volume: 28 Year: 2018

253



