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A B S T R A C T

Introduction: Diffuse large B-cell lymphoma (DLBCL) is the most common type of B-cell lymphoma, predomi
nantly afflicting older adults. There remains a notable absence of data regarding DLBCL in older adults in Latin 
America.
Materials and Methods: We conducted a retrospective analysis of 608 newly diagnosed Latin American patients 
with DLBCL aged ≥65 years.
Results: The median age at diagnosis was 74 years (range: 65–96 years), 51 % were female, 36 % had an Eastern 
Cooperative Oncology Group (ECOG) performance status (PS) ≥2, and 65 % had advanced disease. The most 
common regimens used were standard-dose R-CHOP (n = 420, 69 %), R-CVP (n = 77, 12 %), R-mini-CHOP (n =
74, 12 %), and CHOP/CVP (n = 30, 5 %). With a median follow-up of 60 months (95 % confidence interval [CI]: 
38.7–75.2 months), the five-year overall survival (OS) rate was 50 % (95 % CI, 43–58). An ECOG PS ≥2 (hazard 
ratio [HR] 1.93; 95 % CI 1.51–2.46; p < 0.01), advanced clinical stage (HR 1.46; 95 % CI 1.12–1.91; p < 0.01), 
increased serum lactic dehydrogenase level (HR 1.48; 95 % CI 1.16–1.87; p < 0.01), and albumin level < 3.5 mg/ 
dL (HR 1.64; 95 % CI 1.29–2.10; p < 0.01) were associated with an inferior OS. Using anthracyclines (HR 0.50; 
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95 % CI 0.38–0.66; p < 0.01) and using rituximab (HR 0.51; 95 % CI 0.36–0.73; p < 0.01) were independently 
associated with a superior OS.
Discussion: In a large cohort of Latin American older patients with DLBCL, therapy and outcome patterns are 
similar to those reported internationally. The lack of standardized geriatric assessments in Latin America rep
resents an essential area for research to better stratify older patients with DLBCL deemed to be at higher risk for 
toxicity.

1. Background

Diffuse large B-cell lymphoma (DLBCL) is the most common type of 
non-Hodgkin lymphoma [1]. The incidence of DLBCL increases from 45 
cases to 112 per 100,000 people in patients aged 60–64 and 80–84, 
respectively [2]. Life expectancy has increased over the last decades and 
will be 83 years for women and 80 for men by 2030; thus, a larger 
number of older patients with DLBCL is expected to be diagnosed and 
treated [3].

DLBCL in older adults (i.e., ≥65 years of age) is heterogeneous due to 
a high frequency of functional limitations and comorbidities and may 
have different biological profiles and clinical behavior [4]. Data on the 
management and outcomes of older patients with DLBCL in Latin 
America are limited. Previous publications [5] documented 525,425 
new cases of non-Hodgkin lymphoma (NHL) in patients over 15 years of 
age and it was more prevalent in males (56 %). The five-year prevalence 
of NHL cases in Latin America was 1,498,914. Additionally, the Hemato- 
Oncology Latin American (HOLA) observational study of 5140 patients 
with various hematological malignancies found that 57 % (n = 2967) 
had NHL. This study included seven countries: Argentina, Brazil, Chile, 
Colombia, Mexico, Panama, and Guatemala [6]. As has been described 
in other populations, the most frequent NHL was DLBCL (49 %). Another 
report on the epidemiology of the types of NHL in Central and South 
America, in which Argentina, Brazil, Chile, Guatemala and Peru 
participated, [7] also documented that DLBC was the most frequent 
subtype (40 %), followed by follicular lymphoma and other B-cell 
lymphomas. It is also noteworthy that there is no published data from 
other Latin American countries, including Cuba, Ecuador, Dominican 
Republic, Costa Rica, Bolivia, Paraguay, and Uruguay.

To date, chemoimmunotherapy remains the standard of care for 
older adults with DLBCL, with some authors proposing a reduction in the 
dose intensity of the treatment regimen to improve tolerability (e.g., R- 
mini-CHOP) [8,9,11–15]. However, such changes may also compromise 
therapy responses and survival rates.

We conducted a retrospective review using the Grupo de Estudio 
Latinoamericano de Linfoproliferativos (GELL) real-world database on 
patients with DLBCL aged ≥65 years managed in Latin American 
countries. We describe clinical characteristics, therapy, and outcome 
patterns, with a focus on the effect of treatment type on survival.

2. Methods

2.1. Study Design

We conducted a muti-institutional retrospective analysis of patients 
diagnosed and managed for DLBCL in reference hospitals in the 
following countries: Mexico, Peru, Venezuela, Uruguay, Colombia, 
Brazil, Chile, and Argentina. The Institutional Review Board of each 
participating institution approved this study. The inclusion criteria were 
patients aged ≥65 years, newly diagnosed with DLBCL, and who 
received therapy with curative intent. Patients with incomplete medical 
records, human immunodeficiency virus (HIV) infection, primary or 
secondary central nervous system involvement, and those admitted for 
best-supportive care were excluded.

2.1.1. Clinical and Laboratory Study Variables
We evaluated the following clinical characteristics: age, sex, the 

presence of B symptoms, number of extranodal sites, and performance 
status defined by the Eastern Cooperative Oncology Group (ECOG) scale 
[16], clinical stage, and prognosis group according with International 
Prognostic Index (IPI) score. The following laboratory parameters at 
diagnosis were included: serum albumin, white blood cell count, and 
serum lactic dehydrogenase (LDH) levels.

2.1.2. Treatment and Response Evaluation
Therapy regimens and dose modification were recorded. For analysis 

purposes, the therapy regimens were classified as follows: [1] standard 
R-CHOP (rituximab 375 mg/m2, cyclophosphamide 750 mg/m2, doxo
rubicin 50 mg/m2, vincristine 1.4 mg/m2 [maximum dose 2 mg] and 
prednisone 100 mg/day for 5 days); [2] R-mini-CHOP (rituximab 375 
mg/m2, cyclophosphamide 400 mg/m2, doxorubicin 25 mg/m2, 1 mg 
vincristine, and prednisone 40 mg/m2 for 5 days); and [3] physician’s 
preference of regimen (e.g., R-EPOCH) or dose-adjustments including 
different doses to R-CHOP, and omission of doxorubicin (R-CHP), rit
uximab (CHOP), or both (CVP). Prophylactic granulocyte colony- 
stimulating factor (G-CSF) was used per the investigator’s criteria or 
hospital policy. Therapy responses were evaluated using standard in
ternational criteria. For computed tomography (CT) studies, we used the 
International Working Group criteria [17] and the Lugano criteria for 
positron emission tomography (PET)/CT evaluation [18]. There was no 
central review for either pathology or imaging response evaluation.

2.2. Statistical Analysis

Demographics, clinical features, and therapies received were sum
marized using descriptive statistics. The primary study outcomes were 
response to treatment and overall survival (OS). Depending on the 
setting, Chi-square or U-Mann Whitney tests were used to compare 
categorical variables. Survival curves were plotted using the Kaplan- 
Meier method, and differences between subgroups were estimated 
using the log-rank test. OS was measured from the date of diagnosis until 
death from any cause or last follow-up. Univariate Cox proportional- 
hazard regression models were fitted to identify OS predictors, and 
variables with p-value <0.05 were included in the multivariate analysis. 
The selected variables were then fitted in a multivariate Cox 
proportional-hazard regression model. Variables with a p-value <0.05 
were considered independent OS predictors. STATA version 17.0 and 
SPSS version 25 software (IBM, Corp., Armonk, NY) were used for 
computations and graphs.

3. Results

3.1. Demographic and Clinical Features

A total of 651 patients were submitted for inclusion, of whom 43 did 
not receive chemotherapy for their lymphoma and were excluded from 
the study. Six hundred and eight patients had sufficient data for analysis 
and were included from: Mexico (n = 435), Peru (n = 76), Argentina (n 
= 31), Venezuela (n = 24), Brazil (n = 20), Colombia (n = 9), Chile (n =
7), and Uruguay (n = 6).

Table 1 summarizes the data based on age at diagnosis (i.e., 65–79 
vs. ≥80 years). There were no statistical differences in baseline clinical 
characteristics between patients aged <80 or ≥ 80.
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3.2. Therapy Regimens and Responses

The most common therapy regimens were standard-dose R-CHOP (n 
= 420, 69 %), R-CVP (n = 77, 12 %), R-mini-CHOP (n = 74, 12 %), and 
CHOP/CVP (n = 30, 5 %). Seven patients (1 %) received R-EPOCH 

(Table 2). The overall response rate was 69 %, with a complete response 
rate of 59 % and a partial response rate of 10 %. Categorical responses by 
treatment regimen are shown in Table 2.

With a median follow-up of 60 months (95 % CI: 39–75 months), the 
median OS in the entire cohort was 56 months (95 % CI: 39–73) with a 
five-year OS rate of 50 % (95 % confidence interval [CI] 43–58; Fig. 1). 
During the follow-up period, 318 patients died. The causes of death were 
lymphoma (n = 180, 30 %), infection (n = 72,12 %), ischemic cardio
myopathy (n = 7, 1 %), non-infectious therapy-emergent toxicity (n = 6, 
1 %), heart failure (n = 6, 1 %), and cerebrovascular event (n = 6, 1 %). 
The cause of death was unknown in 41 cases (7 %).

No differences were found between countries in terms of response 
rate or survival.

In the univariate analysis, factors associated with an increased risk of 
mortality were ECOG ≥2 (5-year OS rate 34 %, 95 % CI 27–40 % vs. 62 
%, 95 % CI 56–67 %; Fig. 2A), advanced clinical stage (5-year OS rate 45 
%, 95 % CI 39–50 % vs. 63 %, 95 % CI 56–70 %; p < 0.01; Fig. 2B), high 
serum LDH level (5-year OS rate 43 %, 95 % CI 36–49 % vs. 59 %, 95 % 
CI 53–65 %; p < 0.01; Fig. 2C), albumin <3.5 mg/dL (5-year OS rate 37 
%, 95 % CI 31–43 % vs. 63 %, 95 % CI 57–68 %; p < 0.01; Fig. 2D), and 
age ≥ 75 (5-year OS rate 46 %, 95 % CI 40–53 % vs. 56 %, 95 % CI 
50–61 %; p = 0.03). Conversely, administering anthracyclines (5-year 
OS rate 56 %, 95 % CI 52–61 % vs. 24 %, 95 % CI 16–34 %; p < 0.01; 

Table 1 
Comparison of clinical characteristics, treatment, and outcome by age group.

Age group 65–79 years 
N = 493 (%)

≥80 years 
N = 115 (%)

p-value

Sex: 
Female 
Male

243 (49) 
250 (51)

58 (51) 
57 (49)

0.89

ECOG*: 
0–1 
≥2

324 (66) 
169 (44)

64 (56) 
51 (44)

0.03

Extranodal sites: 
0–1 site 
≥2 sites

379 (77) 
114 (23)

96 (83) 
19 (17)

0.16

Clinical Stage: 
I-II 
III-IV

166 (34) 
327 (66)

44 (38) 
71 (62)

0.06

LDH levels: 
Normal 
Elevated

251 (51) 
242 (49)

70 (61) 
45 (39)

0.06

Albumin level 
≥3.5 g/dL 
<3.5 g/dl

280 (57) 
213 (43)

58 (51) 
57 (49)

0.14

IPI **

- Low
- Intermediate-low
- Intermediate-high
- High

94 (19) 
132 (27)  

160 (32)  

107 (22)

21 (18) 
34 (29)  

40 (35)  

20 (18)

0.85

Treatment: 
R-CHOPa

CHOP/R-CVP/CVPb

R-miniCHOPc

R-EPOCHd

356 (72) 
72 (15) 
58 (12) 

7 (1)

64 (56) 
35 (30) 
16 14) 
0 (0)

0.004

Anthracycline use 
Yes 
No

427 (87) 
66 (13)

84 (73) 
31 27)

0.001

Rituximab use 
Yes 
No

460 (93) 
33 7)

103 (89) 
12 (11)

0.17

Response 
Complete 
Partial 
No response

304 (62) 
45 (9) 

144 (29)

55 (48) 
14 (12) 
46 (40)

0.02

Median OS (95 % CI) 34.9 (32.5–37.4) 26.5 (21.7–31.3) 0.003
Cause of death: 

Lymphoma 
Infection-treatment related 
Comorbidities 
Unknown

135 (27) 
58 (12)  

17 (3) 
30 (6)

45 (39) 
14 (12)  

8 (7) 
11 (10)

0.055

* ECOG: Eastern Cooperative Oncology Group.
** IPI: International Prognostic Index.
a RCHOP: rituximab 375 mg/m2, cyclophosphamide 750 mg/m2, doxorubicin 

50 mg/m2, vincristine 1.4 mg/m2 [maximum dose 2 mg] and prednisone 100 
mg/day for 5 days.

b CHOP/RCVP/CVP: CHOP rituximab 375 mg/m2, cyclophosphamide 750 
mg/m2, doxorubicin 50 mg/m2, vincristine 1.4 mg/m2 [maximum dose 2 mg] 
and prednisone 100 mg/day for 5 days/ RCVP: rituximab 375 mg/m2, cyclo
phosphamide 750 mg/m2, vincristine 1.4 mg/m2 [maximum dose 2 mg] and 
prednisone 100 mg/day for 5 days/ CVP: cyclophosphamide 750 mg/m2, 
vincristine 1.4 mg/m2 [maximum dose 2 mg] and prednisone 100 mg/day for 5 
days.

c RminiCHOP: rituximab 375 mg/m2, cyclophosphamide 400 mg/m2, doxo
rubicin 25 mg/m2, 1 mg vincristine, and prednisone 40 mg/m2 for 5 days.

d REPOCH: rituximab 375 mg/m2; etoposide 50 mg/m2, daily in 96 h 
continuous infusion; doxorrubicine 10 mg/m2, daily in 96 h continuous infusion; 
vincristine 0.4 mg/m2, daily in 96 h continuous infusion and cyclophospha
mide750 mg/m2, on day 5.

Table 2 
Response by chemotherapy regimen.

Response R-CHOPa

N = 420
R-miniCHOPb

N = 74
CHOP/CVP/R-CVPc

N = 107
R-EPOCHd

N = 7

Complete 283 (68 %) 43 (57 %) 48 (44 %) 3 (43 %)
Partial 32 (8 %) 5 (8 %) 14 (13 %) 1 (13 %)
No response 105 (25 %) 26 (35 %) 45 (42 %) 3 (43 %)

a RCHOP: rituximab 375 mg/m2, cyclophosphamide 750 mg/m2, doxorubicin 
50 mg/m2, vincristine 1.4 mg/m2 [maximum dose 2 mg] and prednisone 100 
mg/day for 5 days.

b RminiCHOP: rituximab 375 mg/m2, cyclophosphamide 400 mg/m2, doxo
rubicin 25 mg/m2, 1 mg vincristine, and prednisone 40 mg/m2 for 5 days.

c CHOP/CVP/RCVP: CHOP/RCVP/CVP: CHOP rituximab 375 mg/m2, cyclo
phosphamide 750 mg/m2, doxorubicin 50 mg/m2, vincristine 1.4 mg/m2 

[maximum dose 2 mg] and prednisone 100 mg/day for 5 days/ RCVP: rituximab 
375 mg/m2, cyclophosphamide 750 mg/m2, vincristine 1.4 mg/m2 [maximum 
dose 2 mg] and prednisone 100 mg/day for 5 days/ CVP: cyclophosphamide 
750 mg/m2, vincristine 1.4 mg/m2 [maximum dose 2 mg] and prednisone 100 
mg/day for 5 days.

d REPOCH: rituximab 375 mg/m2; etoposide 50 mg/m2, daily in 96 h 
continuous infusion; doxorrubicine 10 mg/m2, daily in 96 h continuous infusion; 
vincristine 0.4 mg/m2, daily in 96 h continuous infusion and cyclophospha
mide750 mg/m2, on day 5.

Fig. 1. Overall survival for the entire cohort.

M. Candelaria et al.                                                                                                                                                                                                                            Journal of Geriatric Oncology 16 (2025) 102160 

3 



Fig. 2E) and using rituximab (5-year OS rate 53 %, 95 % CI 48–57 % vs. 
32 %, 95 % CI 19–46 %; p < 0.01; Fig. 2F) were associated with a 
decreased risk of death.

In multivariate analysis, ECOG ≥2 (hazard ratio [HR] 1.92, 95 % CI 
1.50–2.46; p < 0.01), advanced clinical stage (HR 1.47, 95 % CI 
1.12–1.92; p < 0.01), high serum LDH level (HR 1.47, 95 % CI 
1.16–1.87; p < 0.01), and albumin <3.5 mg/dL (HR 1.66, 95 % CI 
1.30–2.11; p < 0.01) were independently associated with an inferior OS, 
while administering anthracyclines (HR 0.50, 95 % CI 0.38–0.72; p <
0.01) and using rituximab (HR 0.50, 95 % CI 0.35–0.72; p < 0.01) were 
independently associated with a superior OS. Univariate and 

multivariate models are shown in Table 3.

4. Discussion

We report on a large retrospective study describing the clinical fea
tures, treatment patterns, and outcomes of patients aged ≥65 years with 
DLBCL from participating institutions in eight Latin American countries. 
Because of the retrospective design, we are not able to report the total 
number of patients with DLBCL treated in that period, but we were able 
to review the outcomes of patients who did receive treatment.

In Latin America, most older patients with DLBCL who receive 

Fig. 2. Overall survival estimates according to ECOG (2 A), clinical stage (2B), LDH levels (2C), albumin levels (2D), anthracycline use (2E), and rituximab 
administration (2F).
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treatment have an ECOG performance status of 0–1, almost half are 
older than 75 years, and most are treated with standard R-CHOP. Poor 
performance status, advanced clinical stage, low serum albumin, 
increased LDH level, and the omission of anthracyclines or rituximab 
were all associated with poor outcomes.

Although DLBCL is curable in approximately 60 % of patients, the 
standard treatment with R-CHOP may present some challenges in older 
adults, requiring therapy modifications or dose adjustments. In a 
retrospective study from Argentina [19], patients who had a geriatric 
evaluation were shown to have a higher OS (1-year OS: 82 % vs. 64 %). 
This may be because the geriatric evaluation allowed a better decision 
on treatment. Similarly, in a study from the Italian Lymphoma Onco
hematological Group [20], a geriatric assessment helped classify pa
tients into “fit,” “unfit,” and “frail,” allowing for dose adjustments based 
on the patient’s fitness evaluation. This tool reported the OS as 89 % at 
five years. Similarly, a prospective simplified assessment in older pa
tients done by the Fondazione Italiana Linfomi [21], including 1163 
patients with DLBCL used the simplified version of the GA (sGA) and 
classified patients as fit (55 %), unfit (28 %), and frail (18 %) with 
significantly different three-year OS: 87 % (95 % CI, 81 to 91) in fit 
patients, 69 % (95 % CI, 63 to 73) in unfit patients, and 42 % (95 % CI, 
36 to 49) in frail patients. In our study, we did not perform a geriatric 
assessment, and clinicians used ECOG performance status for therapy 
decision-making, representing a weakness of this report.

Nonetheless, we found poor performance status, as well as low serum 
albumin levels, to be an adverse prognostic factor for OS. A previous 
report found ECOG performance status and serum albumin levels as 
independent prognostic factors for OS and progression-free survival in 
DLBCL [22], although the study included a younger population.

Different reduced-dose therapy regimens have been proposed for 
managing older patients with DLBCL [12–15]. However, no standard or 
specific chemoimmunotherapy regimen has been accepted worldwide. 
Some guidelines recommend a risk comorbidity stratification before 
indicating a reduced-dose chemoimmunotherapy regimen [23]. In pa
tients with hematological malignancies, frailty has been proposed as a 
marker of biological age [24]. An algorithm for treatment decisions 
based on geriatric assessment has been proposed for older patients to be 
considered fit or frail [15,21], recommending R-CHOP for the former 
group and R-mini-CHOP or palliative care for the latter. In our retro
spective study, every clinician determined the most optimal therapy 
option for their patients based on clinical judgment and the patient’s 
ECOG performance status. We found that most patients aged ≥80 
received R-mini-CHOP compared to their younger counterparts, who 
primarily received R-CHOP. Our findings correlate with previously 
published reports that included predominantly non-Hispanic 

populations [25–28].
Our study is inherently limited by its retrospective design. There 

were no standardized tools to assess fitness in our patient population 
other than clinicians’ judgment, and there was no central pathology or 
imaging review to confirm pathological diagnosis and therapy re
sponses. In addition, we did not include data on the use of granulocyte- 
colony stimulating factor in this patient population, despite its broad 
indication, due to the heterogeneous application of this agent in our 
resource-limited setting study. Additionally, the limited access to all 
diagnostic tools and therapeutic options could not be analyzed since we 
included patients receiving lymphoma- directed treatment, but did not 
have access to the whole population with DLBCL in Latin America. 
Despite these limitations, our study offers valuable real-world insights 
into the treatment practices for DLBCL across Latin American countries, 
reflecting the realities of management within similar contexts. One of 
our major strengths lies in our substantial sample size and the diversity 
of Hispanic populations across eight Latin American nations.

In conclusion, in a large cohort of Latin American older adults with 
DLBCL, therapy and outcome patterns were similar to those reported 
internationally. ECOG performance status ≥2, advanced clinical stage, 
hypoalbuminemia, increased LDH levels, and the omission of anthra
cyclines or rituximab impacted OS. The lack of standardized geriatric 
assessments in Latin America represents an essential area for research to 
better stratify patients with DLBCL ≥65 years deemed to be at higher 
risk for toxicity. Prospective, collaborative, multi-institutional clinical 
trials are required to define the optimal therapeutic strategy in older 
adults living in resource-limited settings.
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Table 3 
Cox proportional-hazard regression analysis for overall survival.

Variable Group Univariate Multivariate

HR 95 % CI P HR 95 % CI P

Age 65–74 
≥75

1.28 1.02–1.62 0.03 1.09 0.85–1.37 0.51

ECOG performance 0–1 
≥2

2.56 2.02–3.23 <0.01 1.93 1.51–2.46 <0.01

Clinical stage I-II 
III-IV

1.74 1.34–2.27 <0.01 1.46 1.12–1.91 <0.01

LDH level Normal 
High

1.70 1.34–2.14 <0.01 1.48 1.16–1.87 <0.01

Extranodal sites 0–1 
≥2

1.21 0.95–1.54 0.13

Albumin level ≥3.5 g/dL 
<3.5 g/dL

2.18 1.72–2.75 <0.01 1.64 1.29–2.10 <0.01

Anthracycline use Yes 
No

0.39 0.30–0.51 <0.01 0.50 0.38–0.66 <0.01

Rituximab use Yes 
No

0.46 0.32–0.65 <0.01 0.50 0.35–0.72 <0.01

HR: Hazard ratio; CI: Confidence interval; ECOG: Eastern Cooperative Oncology Group; LDH: lactate dehydrogenase.
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