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Working Group response criteria. The clinic pathological factors 
were statistically evaluated for survival.
Definitions
Patients with nodal or extranodal involvement with or without 
regional lymph nodes diagnosed as DLBCL aged ≥60 years were 
included. Waldeyer’s ring, spleen, liver, and extensive lymph node 
involvement were defined as primary nodal DLBCL. Patients with 
DLBCL aged ≥16 years and <59 years were excluded.
Statistical analysis
Calculation of mean and median was done using Microsoft 
Excel, overall survival (OS) was calculated from diagnosis to the 
last follow-up or death due to any cause. The actuarial survival 
analysis was performed according to the method described by 
Kaplan–Meier and the univariate analysis was performed for each 
parameters mentioned. The values of P ≤ 0.05 were considered 
to indicate statistical significance. Data were analyzed with the 
Statistical Package for the Social Sciences SPSS (version 16) 
statistical software (IBM, Bangalore).
Results
Demographic profile
Of the 628 patients diagnosed to have DLBCL in the period of 
study, 119 patients (18.94%) were aged ≥ 60 years. The mean 
age was 69.54 years (±5.44) and was 1.52 times more common 
in males than females. The majority of patients (40%) were 
in the age group of 60–70 with B symptoms in 38 (32.8%) 
patients [Table 1].
Staging
Most had stage II disease (36.2%) and 32 patients (26.89%) 
had extranodal involvement. Advanced stage with more 
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Introduction
The geriatric population aged 60 years and above, is the fastest 
growing segment of the world’s population. Diffuse large 
B-cell lymphoma (DLBCL) is the most frequent non-Hodgkins 
lymphoma (NHL), comprising more than 40% of lymphomas 
in the elderly.[1,2] The chance of having a DLBCL increases 
with age.[3,4] Older age is usually associated with multiple 
comorbidities, and it is a major determinant of therapeutic 
decisions. Hence, age is a major prognostic factor.[5] The aim 
of this study was to analyze the main clinical and biological 
features of elderly DLBCL patients and their outcome in a 
tertiary care oncology center in South India.
Materials and Methods
This was a retrospective records review carried out at the 
Kidwai Memorial Institute of Oncology, Bengaluru, Karnataka, 
India. All cases between January 2007 and January 2015, 
aged ≥ 60 years, diagnosed as DLBCL by appropriate lymph 
node or tissue biopsy and confirmed by immunohistochemistry 
were included. Demographic, clinical, and treatment details 
were recorded and analyzed. Staging included a detailed 
history, physical examination, complete hemogram and 
serum biochemistry, including lactate dehydrogenase (LDH); 
human immunodeficiency virus (HIV), hepatitis B antigen, 
and two-dimensional echocardiography. Staging computed 
tomography (CT) scan or positron emission tomography-CT 
scan and bone marrow biopsy was done in all the patients. 
In relevant cases, cerebrospinal fluid (CSF) analysis was 
done. Patients were staged according to Ann Arbor staging 
as modified by Cotswold’s and International Prognostic 
Index (IPI). The patients were treated as per the institute 
protocol, and responses were assessed according to International 
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than one extranodal site (Ann Arbor IV) was seen in 
14 patients (12.06%) and bulky disease in 11 (9.5%). Bone 
marrow was involved in ten patients (11.9%). The most 
common extranodal site was the head and neck region (46.87%) 
followed by gastrointestinal tract (32%) with stomach the 
most common site. Three patients had primary bone DLBCL 
lymphoma.
International Prognostic Index
Eastern Cooperative Oncology Group Performance Status 
was ≥ 2 in 31 patients and 67 patients had high serum LDH 
levels. CD20 was positive in all 119 cases (100%). HIV, 
hepatitis B, and CSF were positive in one case each. The IPI 
risk stratification was low risk - 38 (31.93%), low-intermediate 
risk - 53 (44.54%), high-intermediate risk 20 (16.80%), and 
high risk 8 (6.72%) [Table 1].
Co morbid conditions
Thirty-one patients had associated comorbid diseases such as 
diabetes mellitus, hypertension and ischemic heart disease. HIV, 
hepatitis B was positive in one case each.
Treatment and outcome
Of the 119 patients, 98 (64.7%) received treatment 
(minimum three cycles) with either combination of rituximab 
(375 mg/m2), cyclophosphamide (750 mg/m2), adriamycin 
(50 mg/m2), vincristine (1.4 mg/m2), epirubicin (100 mg/m2), 
and prednisolone (100 mg/day for 5 days). The various 

treatment regimens were rituximab, cyclophosphamide, 
doxorubicin, vincristine, and prednisone (R-CHOP) (n = 15) or 
rituximab, cyclophosphamide, vincristine, and prednisone (COP) 
(n = 2) or CHOP (58) or COP (11) or cyclophosphamide, 
etoposide, vincristine, and prednisone (6) or chlorambucil + 
prednisolone.[6] Among these, 8 (6.72%) patients received 
involved field radiotherapy and 9 (7.56%) received surgical 
treatment.
Overall response rate (ORR) was 63.26% with complete 
response in 38.77%. Forty-nine patients were alive with 
no disease, eight were alive with disease, two died and 
39 patients lost to follow-up at the time of data collection. 
Relapses were recorded in five patients (5.1%). The OS ranged 
from 2 to 123 months with a median being 9.5 months. The 
Kaplan–Meier graph depicting OS is shown in Figure 1. Among 
the clinic pathological factors such as age, sex, B symptoms, 
bulky disease, performance status, elevated LDH, stage, 
and IPI, only bulky disease (P = 0.034) and high IPI score 
(P ≤ 0.05) was associated with statistically significant poor 
survival on a univariate analysis.
Discussion
DLBCL is a high grade B-cell lymphoma with varied clinical 
manifestations, morphology, immunophenotype, genetic, 
and molecular alterations.[1] In our study, the mean age was 
a 69.54 ± 5.44 year which was a little lower compared to 
another Indian study Nehra et al.[6] DLBCL was 1.5 times more 
common in males. The peak incidence for DLBCL occurs in 
the sixth and seventh decade, as shown in our study.[1-3] Older 
age is associated with poorer prognosis as reflected by the 
prognostic models like IPI score.[5,7] Most of our patients had 
low IPI scores and was an important factor to predict OS in 
those treated with chemotherapy. Specific clinical and biologic 
characteristics are described for DLBCLs arising in the elderly 
compared to younger individuals. Levels of interleukin 6 
are higher in older patients and correlate with B symptoms, 
elevations of serum LDH, beta 2 microglobulin, advanced 
stage, bulky disease, and poor performance status predict poor 
survival independent of the traditional IPI risk factors.[8,9] As 
described earlier this study showed bulky disease and high IPI 
score was associated with poor prognosis.
In recent times, gene expression profiling studies have showed 
two distinct types of DLBCL, the unfavourable activated B-cell 

Table 1: Demographic finding and pattern of diffuse 
large B-cell lymphoma among the study subjects and in 
comparison to Nehra et al.
Patient characteristics Present study Nehra et al.
Number of patients 119 36
Age - mean (years) (%) 69.54 ‑

60-65 75 (64.7) ‑
65-75 39 (32.8) 24
>75 5 (2.6) 12

Gender
Male:female 1.52:1 1:1

ECOG PS >2 31 ‑
Stage (%) ‑

I 27.5
II 36.2
III 24.14
IV 12.06

Nodal:extranodal 2.5:1 5:1
Patients with >1 
extranodal site

12.06 ‑

B symptoms 33 ‑
IPI score (%) ‑

Low risk (0-1) 31.93
Low intermediate risk (2) 44.54
High intermediate risk (3) 16.80
High risk (4-5) 6.72

Treatment regimens 
received

CHOP, COP, 
R-CHOP, R-COP, 

CEOP, chlorambucil 
+ prednisolone

Rituximab 
based: R-CHOP, 
R-COP, R-CEOP, 

RMVP, BR
ORR (%) 63.26 >60
CR (%) 38.77 60
CR=Complete response, ORR=Overall response rate, ECOG PS=Eastern Cooperative 
Oncology Group Performance Status, IPI=International Prognostic Index, 
R-CHOP=Rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone, 
R-COP=Rituximab, cyclophosphamide, vincristine, and prednisone, R-CEOP=Rituximab, 
cyclophosphamide, etoposide, vincristine, and prednisone

Figure 1: Kaplan–Meier graph showing overall survival in months
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phenotype (ABC) and the favorable germinal centre B-cell 
type (GCB). The ABC phenotype is characterized molecularly 
by activation of the nuclear factor Kappa β pathway and is 
more common in the elderly.[10-14] This maybe another reason 
for the poor prognosis of elderly DLBCL patients. However, 
due to the lack of resources we have not incorporated these 
parameters in our study. We are planning a further validation 
of these parameters in a follow-up study using the Hans criteria 
on IHC and classifying as ABC and GCB type.
Comorbidities such as diabetes, hypertension, and 
cardiovascular diseases are common in elderly patients. 
Almost 61% of patients ≥70 and around 85% of patients ≥80 
present with coexisting comorbidity as opposed to 20% in 
younger patients.[12-15] DLBCL patients with comorbidities 
have higher risk of treatment toxicity and of death.[12,15] The 
hematopoietic reserve capacity is impaired with increasing 
age and myelotoxicity of standard dose regimens has been 
shown to be more severe in the elderly.[13] In our study, 31% 
had associated comorbid illness such as diabetes mellitus and 
hypertension, but they all received the normal dose intense 
CHOP chemotherapy regimen.
Two major randomized control trials Group d’Etude des 
Lymphomes de l’Adulte and RICOVER-60 have shown the 
addition of rituximab to CHOP given every 21 or 14 days 
has significantly improved the outcome in elderly patients 
(more than 60 years).[14,15] Similarly in our study, the best 
treatment regimen was rituximab + CHOP. However due to 
an economically poor setup, all our patients could not receive 
rituximab. However almost all patients received anthracycline 
based CHOP chemotherapy and with the proper dose intensity 
and growth factor support. The ORR in our study was 63.26% 
similar to the study by Nehra et al. (60%). However, the CR 
rates in our study was 38.77% which is slightly lower than in 
study by Nehra et al. (60%) [Table 1]. This maybe explained 
due to the limited use of rituximab in our elderly patients. 
In ricover 60 conducted by the German high grade NHL 
study group, 1222 patients were randomized to receive six 
or eight courses of CHOP14 with or without rituximab and 
radiotherapy to sites of initial bulky disease.[15] R-CHOP14 
significantly improved 3-years event-free survival (66% 
vs. 47%), progression-free survival, as compared to six cycles 
of CHOP14 treatment.[15-17] The OS of this study is shown 
in Figure 1. Therefore, the standard of treatment for elderly 
DLBCL is rituximab based chemotherapy with addition of 
anthracyclines and growth factor support.
Conclusion
In elderly, DLBCL is common in seventh decade and most of 
them present in an early stage and low IPI. The incorporation 
of rituximab to anthracycline based chemotherapy shows 
a significant improvement in survival in elderly DLBCL. 
Poor outcome in elderly DLBCL patients may be related to 
associated comorbidities and inability to receive standard 

chemotherapy regimens in adequate doses. With the continuous 
progress made in lymphoma treatment and the usage of chemo 
immunotherapy, age itself should not be a justification for 
compromised dose intensity chemotherapy.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.
References
1. Thieblemont C, Coiffier B. Lymphoma in older patients. J Clin Oncol 

2007;25:1916-23.
2. Siegel R, DeSantis C, Virgo K, Stein K, Mariotto A, Smith T, et al. 

Cancer treatment and survivorship statistics, 2012. CA Cancer J Clin 
2012;62:220-41.

3. Maartense E, Hermans J, Kluin-Nelemans JC, Kluin PM, Van Deijk WA, 
Snijder S, et al. Elderly patients with non-Hodgkin’s lymphoma: 
Population-based results in the Netherlands. Ann Oncol 1998;9:1219-27.

4. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2012. CA Cancer J 
Clin 2012;62:10-29.

5. A predictive model for aggressive non-Hodgkin’s lymphoma. The 
international non-Hodgkin’s lymphoma prognostic factors project. N Engl 
J Med 1993;329:987-94.

6. Nehra AH, Vora A, Pandey A, Naithani R, Gupta A. DLBCL in elderly: 
A single centre experience from North India. J Geriatr Oncol 
2013;4:S60.  [Lymphoma in the elderly. P082].

7. Lee SJ, Lindquist K, Segal MR, Covinsky KE. Development and validation 
of a prognostic index for 4-year mortality in older adults. JAMA 
2006;295:801-8.

8. Sarkozy C, Coiffier B. Diffuse large B-cell lymphoma in the elderly: A 
review of potential difficulties. Clin Cancer Res 2013;19:1660-9.

9. Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri SA, Stein H, et al. WHO 
Classification of Tumours of Haematopoietic and Lymphoid Tissues. 
4th ed. Lyon, France: International Agency for Research on Cancer; 2008.

10. Rosenwald A, Wright G, Chan WC, Connors JM, Campo E, Fisher RI, et al. 
The use of molecular profiling to predict survival after chemotherapy for 
diffuse large-B-cell lymphoma. N Engl J Med 2002;346:1937-47.

11. Mareschal S, Lanic H, Ruminy P, Bastard C, Tilly H, Jardin F. The proportion 
of activated B-cell like subtype among de novo diffuse large B-cell 
lymphoma increases with age. Haematologica 2011;96:1888-90.

12. Janssen-Heijnen ML, van Spronsen DJ, Lemmens VE, Houterman S, 
Verheij KD, Coebergh JW. A population-based study of severity of 
comorbidity among patients with non-Hodgkin’s lymphoma: Prognostic 
impact independent of International Prognostic Index. Br J Haematol 
2005;129:597-606.

13. Balducci L, Hardy CL, Lyman GH. Hemopoiesis and aging. Cancer Treat 
Res 2005;124:109-34.

14. Coiffier B, Thieblemont C, Van Den Neste E, Lepeu G, Plantier I, 
Castaigne S, et al. Long-term outcome of patients in the LNH-98.5 trial, 
the first randomized study comparing rituximab-CHOP to standard CHOP 
chemotherapy in DLBCL patients: A study by the Groupe d’Etudes des 
Lymphomes de l’Adulte. Blood 2010;116:2040-5.

15. Pfreundschuh M, Schubert J, Ziepert M, Schmits R, Mohren M, 
Lengfelder E, et al. 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 
2008;9:105-16.

16. Bastion Y, Blay JY, Divine M, Brice P, Bordessoule D, Sebban C, et al. 
Elderly patients with aggressive non-Hodgkin’s lymphoma: Disease 
presentation, response to treatment, and survival – A Groupe d’Etude 
des Lymphomes de l’Adulte study on 453 patients older than 69 years. 
J Clin Oncol 1997;15:2945-53.

17. Mounier N, Heutte N, Thieblemont C, Briere J, Gaulard P, Feugier P, 
et al. Ten-year relative survival and causes of death in elderly patients 
treated with R-CHOP or CHOP in the GELA LNH-985 trial. Clin Lymphoma 
Myeloma Leuk 2012;12:151-4.


