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Background: The prognosis of diffuse large B-cell lymphoma (DLBCL) is remarkably improved after R-
CHOP therapy. However, there are few detailed reports regarding very elderly DLBCL patients. We
investigated relationships between prognostic factors and mortality risk in DLBCL patients, especially
those aged 80 years or more.
Methods: The study subjects consisted of 141 patients newly-diagnosed with de novo DLBCL. Information
regarding age, sex, stage, performance status (PS), lactate dehydrogenase (LDH), extranodal (EN)
involvement, and therapies was available.
Results: For the 141 patients, the female sex was significantly inversely related to mortality, whereas age
�80 years, PS �2, and non-standard therapy were significantly positively associated with death. No
associations were observed between death and stage, LDH, or EN. When classifying patients by age (<80
[n ¼ 108] and �80 [n ¼ 33] years), a significant inverse association between female sex and mortality
was found only in the latter (very elderly) group. Positive relationships of PS �2 with mortality was more
pronounced in patients �80 years of age than in those <80 years of age. A significant positive rela-
tionship with non-standard therapy was found only in patients <80 years of age.
Conclusion: PS �2 may be positively associated with mortality, regardless of age. Female sex may be
inversely related to mortality only in DLBCL patients aged 80 years or more, possibly due to the differ-
ence in rituximab clearance between the two study groups.
Copyright © 2017, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
1. Introduction

In developed countries, the population of elderly patients with
cancer is increasing, and how to treat or manage these patients is of
major research interest. Despite the increasing prevalence of
elderly cancer patients, not many have been enrolled in clinical
trials, and limited information is available regarding appropriate
cancer chemotherapies for this group. Treatment for these patients
is largely provided by non-specialist physicians as part of ongoing
general care.
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Diffuse large B-cell lymphoma (DLBCL), which is categorized
as a non-Hodgkin lymphoma (NHL), is a chemotherapy-sensitive
malignancy recognized to be curable with R-CHOP (rituximab,
cyclophosphamide, doxorubicin, vincristine, and prednisolone)
chemotherapy.1,2 However, the majority of clinical trials have
focused on patients under 80 years of age,3,4 which is the average
duration of life in developed countries. In addition, recruitment
of elderly patients aged 80 years or more into clinical trials is
often difficult, so adequate information regarding their treatment
is lacking.

In this study, we investigated the relationship between prog-
nostic factors and mortality risk in patients with DLBCL by strati-
fying the study population into two groups aged <80 and �80
years.
icine. Published by Elsevier Taiwan LLC. This is an open access article under the CC
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2. Material and methods

2.1. Patients

Between January 2006 and December 2013, 202 patients were
newly diagnosed by hematopathologists with de novo DLBCL at
Ehime University Hospital. Pathologic tissue specimens had been
collected in addition to routine pathological analysis. We per-
formed gene rearrangement analysis of the immunoglobulin heavy
chain (IgH) region using Southern blot or karyotypic analysis along
with flow cytometric analysis for CD20 expression on cell surfaces
to confirm that the tumours were of B lymphocyte origin. Most of
the samples were of lymph nodes, but selected specimens of
extranodal (EN) soft tissue were also included. After consideration
of past reports, 61 of these 202 patients were deemed as unsuitable
cases for the current analysis, as follows: 1) primary DLBCLs of CNS
(n¼ 32 patients)5; 2) primary testicular (n¼ 10), mammary (n¼ 3)
and uterine (n ¼ 2) DLBCLs6e8; 3) rheumatoid arthritis- or
methotrexate-associated DLBCLs (n ¼ 6)9; 4) DLBCLs with
concomitant or antecedent follicular lymphoma expressing t(14;
18) (n ¼ 3); 5) DLBCLs associated with HIV infection (n ¼ 2)10; 6) B-
cell lymphomas, unclassifiable, with features intermediate be-
tween DLBCL and Burkitt lymphoma (n ¼ 1); 7) intravascular large
B-cell lymphoma (n ¼ 1)11; and 8) primary mammary and
methotrexate-associated DLBCL (n ¼ 1). Therefore, the final study
group comprised 141 patients. Clinical examination or interview by
phone or mail was performed to ascertain the patient survival,
physical condition and DLBCL status of all remaining patients. The
use of the data of the patients have been regulated by the Ethics
Committee for Clinical Studies at Ehime University Graduate School
of Medicine (study #1307002), and the consent of the individual
patient have not been required.

2.2. Treatments

All patients were treated with R-CHOP (rituximab 375 mg/m2,
cyclophosphamide 750 mg/m2, doxorubicin 50 mg/m2, vincris-
tine 1.4 mg/m2 (maximum 2 mg/body), day 1, and prednisolone
100 mg/body, days 1e5), R-CHOP-like, or other chemotherapy
regimens based on their physician's choice. A R-CHOP-like treat-
ment is R-THP-COP therapy (rituximab 375 mg/m2, cyclophos-
phamide 750 mg/m2, pirarubicin 50 mg/m2, vincristine 1.4 mg/
m2, maximum 2 mg/body, day 1, and prednisolone 100 mg/body,
days 1e5). Pirarubicin is an anthracycline drug, which is reported
to have the same efficacy as doxorubicin but fewer cardiotox-
icities.12,13 Standard therapy was defined as R-CHOP or R-CHOP-
like therapy with over 50% of dose intensity with the dose of the
effective drug administered per unit time (mg/m2/week). Other
treatments chosen by the physician were identified as ‘non-
standard therapy’. Supportive cares and other therapies after
chemotherapy were chosen by each physician. Those supportive
treatments had not changed from 2006 to 2013, and the study
cohort was largely consistent.

2.3. Statistical analysis

Survival time was defined as the interval between the date of
enrolment in any treatment and the date of the last follow-up
(March 2015) or death. Cox proportional hazard models were
used to estimate crude hazard ratios (HRs) and 95% confidence
intervals (CIs) for mortality risk relative to the following variables:
age (<80 and �80 years), sex, stage (�2 and �3), performance
status (PS) (�1 and �2), lactate dehydrogenase (LDH) (�normal
limit and >normal limit), extranodal (EN) sites (�1 and �2),
modified International Prognostic Index score (age �80, stage �3,
PS �2, LDH >normal limit, and EN sites �2; IPI scoring �2 vs. �3,
which is modified from the original International Prognostic Index
(IPI)14 based on our current concept to identify the elder
population-related mortality) and therapy (standard and non-
standard). In the multivariate Cox proportional hazard model, we
controlled for sex and age; age was used as a continuous con-
founding variable. All statistical analyses were performed using the
SAS software package version 9.4 (SAS Institute Inc., Cary, NC, USA).

3. Results

Characteristics of the study patients are shown in Table 1. The
mean age of the patients was 71.4 years; 56 (39.7%) of 141 were
female; and 83 (58.9%) were alive at the last follow-up. The median
duration of follow-up was 32.2 months. At the end of the obser-
vation period, age-related survival rates were obtained in Fig.1(A,B)
as KaplaneMeier survival curves. We analysed the incidences of
major treatment-related adverse events such as cardiac, hep-
atobiliary, and renal disorders. Adverse incidents over grade II
toxicities based on CTCAE (Common Terminology Criteria Events)
v4.0 did not show any statistical differences between the patients
aged 80 years or more (�80 years of age) and those under 80 years
of age (<80 years of age) (data not shown). However, the incidences
of febrile neutropenia (FN) in the patients �80 years of age during
chemotherapies were significantly fewer than in those <80 years of
age (3% versus 16%), suggesting that the physicians had a tendency
to reduce the dose of chemotherapy agents or not adhere to the
standard therapy to avoid infection-associated mortality, especially
in the treatment of patients �80 years of age.

Table 2 shows hazard ratios (HRs) and the 95% confidence in-
tervals (CIs) for the relationship between selected prognostic fac-
tors and mortality risk in the DLBCL patients. Female patients had
significantly better survival rates compared to male patients: the
age adjusted HR was 0.56 (95% CI: 0.32e0.97). On the other hand,
patients�80 years of age had a significantly increased risk of death,
compared with patients <80 years of age: the sex adjusted HR was
2.68 (95% CI: 1.56e4.61). Similarly, PS (�2 vs. �1), and therapy
(non-standard vs. standard) were significantly associated with an
increased risk of death: the age and sex adjusted HRs were 3.15
(95% CI: 1.78e5.57), 2.71 (95% CI: 1.60e4.60), and 2.43 (95% CI:
1.34e4.39), respectively. No significant associations were observed
between mortality risk and stage, LDL, or EN sites.

When classifying patients by age (<80 and �80 years of age), a
significant inverse association between female sex and mortality
risk was found only in patients aged 80 years or more: the age
adjusted HR was 0.35 (95% CI: 0.13e0.94), but the interaction be-
tween sex and age with respect to mortality risk was not statisti-
cally significant (P for interaction ¼ 0.25) (Table 3). Positive
relationship of PS �2 with mortality was more pronounced in pa-
tients �80 years of age than in those <80 years of age. Regarding
the relationship with non-standard therapy, a significantly
increased risk of death was found only in patients <80 years of age.
No significant interactions were observed between age and any of
the prognostic factors under study with respect to mortality risk.

4. Discussion

Our current analysis indicated that PS is the strongest prognostic
factor for all patient populations with DLBCL. In addition to elderly
populations with DLBCL, female sex is inversely correlated with
mortality, especially in patients 80 years of age or older, thereby
serving as another prognostic factor.

Cancer is more prevalent in the elderly population; more than
50% of cancer diagnoses and deaths are seen in patients older than
65 years, and about 20% of patients with cancer are aged 80 years or



Table 1
Characteristics of study patients.

Overall (n ¼ 141) Age group

<80 years (n ¼ 108) �80 years (n ¼ 33)

Age at diagnosis, years; median (range) 73 (25e94) 69 (25e79) 84 (80e94)
Duration of follow-up period, months; median 32.2 36.5 15.7
Female sex; n (%) 56 (39.7%) 40 (37.0%) 16 (48.5%)
Stage �3; n (%) 79 (56.0%) 67 (62.0%) 12 (36.4%)
Performance status �2; n (%) 70 (49.7%) 52 (48.2%) 18 (54.6%)
Lactate dehydrogenase > Normal limit; n (%) 84 (59.6%) 66 (61.1%) 18 (54.6%)
Extranodal sites �2; n (%) 33 (23.4%) 27 (25.0%) 6 (18.2%)
Modified IPIa �3; n (%) 55 (39.0%) 42 (38.9%) 13 (39.4%)
Non-standard therapy 34 (24.1%) 13 (12.0%) 21 (63.6%)

a Modified IPI (International Prognostic Index): Age �80, Stage �3, Performance status �2, Lactate dehydrogenase >Normal limit, and Extranodal sites �2.

Fig. 1. Figure 1A shows overall survival curves and figure 1B shows progression free survival curves of the patients. Patient prognosis stratified by �80 [n ¼ 33] and <80 years
[n ¼ 108] of age.

Table 2
Hazard ratios (HRs) and 95% confidence intervals (CIs) for mortality risk in relation to prognostic factors in 141 patients with diffuse large B-cell lymphoma.

# of events/patients Univariate HR (95% CI) Age and sex adjusted HR (95% CI)

Age at diagnosis (years) <80 37/108 1.00 1.00
�80 21/33 2.45 (1.44e4.20) 2.68 (1.56e4.61)

Sex Male 19/56 1.00 1.00
Female 39/85 0.62 (0.36e1.08) 0.56 (0.32e0.97)

Stage �2 25/62 1.00 1.00
�3 33/79 1.13 (0.67e1.90) 1.30 (0.76e2.21)

Performance status �1 17/71 1.00 1.00
�2 41/70 3.02 (1.72e5.32) 3.15 (1.78e5.57)

Lactate dehydrogenase �Normal limit 20/57 1.00 1.00
>Normal limit 38/84 1.37 (0.79e2.35) 1.65 (0.95e2.86)

Extranodal sites �1 42/108 1.00 1.00
�2 16/33 1.62 (0.91e2.90) 1.82 (0.99e3.34)

Modified International Prognostic Indexa �2 26/86 1.00 1.00
�3 32/55 2.59 (1.54e4.35) 2.71 (1.60e4.60)

Therapy Standard 34/107 1.00 1.00
Non-standard 24/31 3.61 (2.13e6.11) 2.43 (1.34e4.39)

a Age �80, Stage �3, Performance status �2, Lactate dehydrogenase > Normal limit, and Extranodal sites �2.
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more.15 In addition, the incidence of DLBCL, which is the most
common type of NHL, is increasing in the elderly, representing
approximately 30e45% of all cases of NHL. In population-based
cancer registries, the median age at diagnosis is between 70 and
75 years, and approximately 70% of DLBCL occurs in patients more
than 65 years old.15 However, few clinical studies regarding treat-
ment outcomes have focused on elderly patients with DLBCL aged
80 years or more.16 For instance, twomajor clinical trials for DLBCL,
the Groupe d’Etude des Lymhomes de l’Adulte (GELA) and the
RICOVER-60 trials, focused on patients with DLBCL aged from 60 to
61, respectively, to 80 years and were randomized to R-CHOP vs.
CHOP or CHOP14 vs. R-CHOP14 chemotherapy.3,4

Patients aged 80 years or more are regarded as having survived
for more than the average lifespan and the major purpose of
treatment for these older cancer patients usually is to maintain
their quality of life (QOL), not necessarily to prolong survival.
Another reason for the low numbers of clinical trials of these pa-
tients is the diminished organ function and increased incidence of



Table 3
Age and sex adjusted hazard ratios (HRs) and 95% confidence intervals (CIs) for mortality risk in relation to prognostic factors in patients with diffuse large B-cell lymphoma
stratified by age <80 and �80 years.

Age and sex adjusted HR (95% CI) P for interaction

<80 years (n ¼ 108) �80 years (n ¼ 33)

Female sex 0.72 (0.36e1.43) 0.35 (0.13e0.94) 0.25
Stage �3 1.06 (0.54e2.05) 1.88 (0.76e4.65) 0.22
Performance status �2 2.93 (1.44e5.95) 3.90 (1.36e11.2) 0.78
Lactate dehydrogenase >Normal limit 1.52 (0.75e3.07) 1.72 (0.69e4.27) 0.91
Extranodal sites �2 1.70 (0.83e3.51) 2.10 (0.65e6.76) 0.65
Modified International Prognostic Indexa �3 2.56 (1.33e4.91) 3.23 (1.22e8.55) 0.77
Non-standard therapy 2.96 (1.34e6.54) 1.74 (0.65e4.67) 0.71

a Age �80, Stage �3, Performance status �2, Lactate dehydrogenase > Normal limit, and Extranodal sites �2.
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complications after chemotherapy (including anthracyclines) seen
in this age group. Therefore, treatment and outcomes of the elderly
populationwith DLBCLwill depend on individual differences. Age is
considered one of the more powerful prognostic factors for DLBCL
patients, which is consistent with our current results.

In the present study, we have tried to identify prognostic factors
other than age for very elderly patients with DLBCL. Disease pro-
gression, including stage and EN involvement, is a strong prog-
nostic factor listed in the International Prognostic Index, and is
accepted worldwide as a classical prognostic factor for patients
with DLBCL of any age.14 Nevertheless, neither stage�3 nor EN sites
�2 was significantly related to death in patients aged less than 80
years or in those aged 80 years or more in the current study. Pro-
gressive disease status should worsen the PS of cancer patients, and
thus PS is an additional prognostic factor in the majority of cancers
at any age. When the patients PS worsens, standard chemotherapy
with intensive doses should be avoided in the majority of cases to
relieve the toxicity and preserve the QOL during treatment.
Therefore, non-standard chemotherapy without anthracyclines or
less intensive doses should be selected. However, doing so could
reduce the cure rate, resulting in the dilemma of providing treat-
ment for the populationwith worsened PS. Age and PS are strongly
linked to the intensity of the effects of chemotherapy in patients of
any age. In our study, non-standard therapy (less intensive treat-
ment) was significantly associated with mortality risk in patients
less than 80 years of age; however, unexpectedly, non-standard
therapy was not related to mortality risk in patients 80 years of
age or older (Table 3). Most likely, standard therapy (R-CHOP) and
its dose are too toxic for patients aged �80. This result indicates
that patients should be treated in consideration of therapeutic ef-
fect and toxicity. In contrast, a significant inverse association be-
tween female sex and mortality risk was found in patients aged 80
years or more but not those aged less than 80 years. Recent clinical
and biological analyses of rituximab-containing treatments have
indicated that the female sex confers better disease prognosis than
the male sex, not only for lymphoid malignancies,17e21 but also for
benign diseases.22 Recent retrospective analyses based on the
RICOVER-60 study4 have shown that elderly women have signifi-
cantly slower rituximab clearance compared with elderly men,18,23

suggesting that higher and longer exposure to rituximab during
treatment may result in the better prognosis seen in female pa-
tients with DLBCL. This is similar to that seen in the prolonged
treatment for follicular lymphoma.17,24,25 Results from these studies
might explain why non-standard therapy was not a significant
prognostic factor in the very elderly population of the current
study. The majority of our patients aged 80 years or more
(n ¼ 21) in the non-standard therapy group were still treated with
rituximab-combined chemotherapy. In other words, the strong
prognostic impact for very elderly patients, especially women, may
support decisions for the use of rituximab.
Regarding the treatment for elderly patients, there is a necessity
to provide optimal treatment from all points of view. Elderly pa-
tients with DLBCL still do not have a standard treatment regimen,
and we should keep in mind that the lack of a standard therapy
might attenuate cure possibilities among elder patients. Therefore,
careful evaluation of not only age, but also of PS and organ function,
self-discipline, and the support of family members must be per-
formed in addition to detailed pathological examinations, in order
to design optimal treatment strategies. Individualized, insightful
support by the medical care team is also essential. Recently, the
International Society of Geriatric Oncology (ISGO) has proposed the
Comprehensive Geriatric Assessment (CGA) as a multidisciplinary
evaluation tool for elderly patients with cancer26e28 and several
groups have reported its efficacy in the treatment of DLBCL. CGA
consists of an evaluation of overall status and the physical abilities
of patients, and its use perhapswould reflect our current prognostic
factors for DLBCL patients aged 80 years or more. We need more
biological factors to predict patient outcomes.

The present study had methodological advantages in that all
suitable patients diagnosed with DLBCL in Ehime University Hos-
pital between January 2006 and December 2013 were included and
that the relationships between prognostic factors andmortality risk
were assessed among the 33 patients aged 80 years or more.
Several methodologic weaknesses of the present study have to be
taken into account. We did not control for confounding factors
other than age and sex, and the number of study subjects was
small; however, significant associations were detected.

5. Conclusion

The present study in Japan suggests that PS �2, and non-
standard therapy may be positively related to death in patients
with DLBCL aged less than 80 years, and that PS �2 may be posi-
tively associated with mortality, while female sex may be inversely
related to mortality in those aged 80 years or more. We acknowl-
edge that the current results must be confirmed by additional
epidemiologic studies with a larger sample size.

Conflict of interests

The authors have no conflict of interest to declare.

References

1. Sehn LH, Berry B, Chhanabhai M, et al. The revised International Prognostic
Index (R-IPI) is a better predictor of outcome than the standard IPI for patients
with diffuse large B-cell lymphoma treated with R-CHOP. Blood. 2007;109:
1857e1861.

2. Sehn LH, Donaldson J, Chhanabhai M, et al. Introduction of combined CHOP
plus rituximab therapy dramatically improved outcome of diffuse large B-cell
lymphoma in British Columbia. J Clin Oncol. 2005;23:5027e5033.

http://refhub.elsevier.com/S1873-9598(17)30162-X/sref1
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref1
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref1
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref1
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref1
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref2
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref2
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref2
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref2


S. Hasebe et al.104
3. Coiffier B, Lepage E, Briere J, et al. CHOP chemotherapy plus rituximab
compared with CHOP alone in elderly patients with diffuse large-B-cell lym-
phoma. N Engl J Med. 2002;346:235e242.

4. 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 CD20þ B-cell lymphomas: a randomized controlled
trial (RICOVER-60). Lancet Oncol. 2008;9:105e116.

5. Patrick LB, Mohile NA. Advances in primary central nervous system lymphoma.
Curr Oncol Rep. 2015;17:60.

6. Jia B, Shi Y, Dong M, et al. Clinical features, survival and prognostic factors of
primary testicular diffuse large B-cell lymphoma. Chin J Cancer Res. 2014;26:
459e465.

7. Cheah CY, Campbell BA, Seymour JF. Primary breast lymphoma. Cancer Treat
Rev. 2014;40:900e908.

8. Mandato VD, Palermo R, Falbo A, et al. Primary diffuse large B-cell lymphoma of
the uterus: case report and review. Anticancer Res. 2014;34:4377e4390.

9. Niitsu N, Okamoto M, Nakamine H, et al. Clinicopathologic correlations of
diffuse large B-cell lymphoma in rheumatoid arthritis patients treated with
methotrexate. Cancer Sci. 2010;101:1309e1313.

10. Lim ST, Karim R, Tulpule A, et al. Prognostic factors in HIV-related diffuse large-
cell lymphoma: before versus after highly active antiretroviral therapy. J Clin
Oncol. 2005;23:8477e8482.

11. Ponzoni M, Ferreri AJ, Campo E, et al. Definition, diagnosis, and management of
intravascular large B-cell lymphoma: proposals and perspectives from an in-
ternational consensus meeting. J Clin Oncol. 2007;25:3168e3173.

12. Tsurumi H, Hara T, Goto N, et al. A phase II study of a THP-COP regimen for the
treatment of elderly patients aged 70 years or older with diffuse large B-cell
lymphoma. Hematol Oncol. 2007;25:107e114.

13. Kasahara S, Hara T, Tsurumi H, et al. Phase II study of the tetrahydropyranyl
adriamycin-cyclophosphamide, vincristine, and prednisolone regimen com-
bined with rituximab as first-line treatment for elderly patients with diffuse
large B-cell lymphoma. Leuk Lymphoma. 2011;52:629e634.

14. The International Non-Hodgkin's Lymphoma Prognostic Factors Project.
A predictive model for aggressive non-Hodgkin's lymphoma. N Engl J Med.
1993;329:987e994.

15. Siegel R, DeSantis C, Virgo K, et al. Cancer treatment and survivorship statistics,
2012. CA Cancer J Clin. 2012;62:220e241.

16. Iioka F, Izumi K, Kamoda Y, et al. Outcomes of very elderly patients with
aggressive B-cell non-Hodgkin lymphoma treated with reduced-dose chemo-
therapy. Int J Clin Oncol. 2016;21:498e505.
17. Salles G, Seymour JF, Offner F, et al. Rituximab maintenance for 2 years in
patients with high tumour burden follicular lymphoma responding to ritux-
imab plus chemotherapy (PRIMA): a phase 3, randomised controlled trial.
Lancet. 2011;377:42e51.

18. Müller C, Murawski N, Wiesen MH, et al. The role of sex and weight on rit-
uximab clearance and serum elimination half-life in elderly patients with
DLBCL. Blood. 2012;119:3276e3284.

19. J€ager U, Fridrik M, Zeitlinger M, et al. Rituximab serum concentrations during
immuno-chemotherapy of follicular lymphoma correlate with patient gender,
bone marrow infiltration and clinical response. Haematologica. 2012;97:
1431e1438.

20. Riihij€arvi S, Taskinen M, Jerkeman M, et al. Male gender is an adverse prog-
nostic factor in B-cell lymphoma patients treated with immunochemotherapy.
Eur J Haematol. 2011;86:124e128.

21. Carella AM, de Souza CA, Luminari S, et al. Prognostic role of gender in diffuse
large B-cell lymphoma treated with rituximab containing regimens: a Fonda-
zione Italiana Linfomi/Grupo de Estudos em Mol�estias Onco-Hematol�ogicas.
Leuk Lymphoma. 2013;54:53e57.

22. Couderc M, Gottenberg JE, Mariette X, et al. Influence of gender on response to
rituximab in patients with rheumatoid arthritis: results from the Autoimmu-
nity and Rituximab registry. Rheumatol Oxf. 2014;53:1788e1793.

23. Pfreundschuh M, Müller C, Zeynalova S, et al. Suboptimal dosing of rituximab
in male and female patients with DLBCL. Blood. 2014;123:640e646.

24. Ghielmini M, Schmitz SF, Cogliatti SB, et al. Prolonged treatment with ritux-
imab in patients with follicular lymphoma significantly increases event-free
survival and response duration compared with the standard weekly x 4
schedule. Blood. 2004;103:4416e4423.

25. Taverna C, Martinelli G, Hitz F, et al. Rituximab maintenance for a maximum of
5 years after single-agent rituximab induction in follicular lymphoma: results
of the randomized controlled phase III trial SAKK 35/03. J Clin Oncol. 2016;34:
495e500.

26. Balducci 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:
147e154.

27. Extermann M, Aapro M, Bernabei R, et al. Use of comprehensive geriatric
assessment in older cancer patients: recommendations from the task force on
CGA of the International Society of Geriatric Oncology (SIOG). Crit Rev Oncol
Hematol. 2005;55:241e252.

28. ExtermannM, Hurria A. Comprehensive Geriatric Assessment for older patients
with cancer. J Clin Oncol. 2007;25:1824e1831.

http://refhub.elsevier.com/S1873-9598(17)30162-X/sref3
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref3
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref3
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref3
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref4
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref4
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref4
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref4
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref4
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref4
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref5
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref5
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref6
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref6
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref6
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref6
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref7
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref7
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref7
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref8
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref8
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref8
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref9
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref9
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref9
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref9
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref10
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref10
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref10
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref10
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref11
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref11
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref11
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref11
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref12
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref12
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref12
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref12
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref13
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref13
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref13
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref13
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref13
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref14
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref14
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref14
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref14
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref15
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref15
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref15
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref16
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref16
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref16
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref16
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref17
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref17
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref17
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref17
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref17
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref18
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref18
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref18
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref18
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref19
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref19
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref19
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref19
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref19
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref19
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref20
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref20
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref20
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref20
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref20
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref21
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref21
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref21
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref21
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref21
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref21
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref21
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref22
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref22
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref22
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref22
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref23
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref23
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref23
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref24
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref24
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref24
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref24
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref24
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref25
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref25
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref25
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref25
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref25
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref26
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref26
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref26
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref26
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref27
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref27
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref27
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref27
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref27
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref28
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref28
http://refhub.elsevier.com/S1873-9598(17)30162-X/sref28

	Analysis of Clinical Factors and Mortality in Diffuse Large B-cell Lymphoma Patients Over or Under 80 Years of Age
	1. Introduction
	2. Material and methods
	2.1. Patients
	2.2. Treatments
	2.3. Statistical analysis

	3. Results
	4. Discussion
	5. Conclusion
	Conflict of interests
	References


