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Abstract

Background: There is no epidemiological registry in Mexico. The
information about the epidemiology in our country is obtained by
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these types of studies, such as multicentric studies. A lot of improve-
ments in the survival in non-Hodgkin lymphoma patients had oc-
curred in the last 20 years. The access to treatment in these types of
pathology could change the prognostic factors in Mexican Mestizos
patients. The primary objective of the study was to learn what the
most frequent histological varieties of non-Hodgkin lymphoma in
Mexico are. The secondary objectives included clinical characteris-
tics, treatments used, treatment response, disease-free survival and
overall survival.

Methods: A retrospective, descriptive study of consecutive cases was
carried out in 14 hospitals across 14 Mexican states with patients di-
agnosed with non-Hodgkin lymphoma using the World Health Organ-
ization (WHO) 2008 criteria. Inclusion criteria included: > 18 years of
age, male or female, any clinical stage at diagnosis, who had received
any chemotherapy regimen, with a known outcome. Descriptive sta-
tistics was performed for all variables, and survival was assessed us-
ing Kaplan-Meier curves.

Results: Totally, 609 patients were enrolled, of which 545 were B-
cell lymphomas and 64 were T-cell lymphomas. Median ages were
61 and 50, respectively. B-cell lymphomas were more common in
males with 52.1%, and 65.5% of T-cell lymphomas occurred in fe-
males. For B-cell lymphomas, the two most frequent histological
subtypes were diffuse large B-cell lymphoma in 63.9%, followed by
follicular lymphoma at 18%. Meanwhile, 50% of T-cell lymphomas
were of the T/natural killer (NK) subtype, and 87.1% of the patients
received a CHOP-like regimen. Radiotherapy was given to 31% of
B-cell Lymphomas and 46.9% of T-cell lymphomas. Overall survival
at 9 years was 84.6% for B-cell lymphomas, and 73.4% for T-cell
lymphomas.

Conclusions: Diffuse large B-cell lymphoma constitutes the most
frequent subtype for B-cell lymphomas in Mexico. The most frequent
T-cell lymphoma is the NK/T histological subtype.

Keywords: Non-Hodgkin lymphoma; Histological subtype; B-cell
lymphomas; NK/T-cell lymphoma; Chemotherapy regimen
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Introduction

Non-Hodgkin lymphoma (NHL) is a heterogeneous group
of lymphoid tissue neoplasms [1], usually characterized by
an increase in proliferation [2] and/or reduction of apopto-
sis [3], with a subsequent accumulation of lymphoid tissue
at a nodal or extra nodal site [4]. Tumor micro-environment
plays a pivotal role in disease development, and at least three
mechanisms have been described for this group of lymphoid
neoplasms. The first mechanism is proliferation, like in the
case of Burkitt’s lymphoma, which generates a “deletion”
of cells from the micro-environment; the second and third
mechanisms are “re-education”, observed in follicular lym-
phoma, and “recruitment” of various cells into the tumor, like
in the case of Hodgkin lymphoma [5]. These mechanisms
condition countless molecular and cellular environments for
this disease [6].

NHLs correspond to 90% of all lymphoid tissue neo-
plasms, with the remaining 10% belonging to Hodgkin lym-
phoma [7]. NHLs frequently are B lineage in almost in 95% of
the cases, and only 5% are of T lineage [8]. Being a heteroge-
neous group in lineage, molecular characteristics, ontogeny,
clinical stage and affected sites, treatment approaches are usu-
ally different, ranging from watch and wait to chemotherapy,
immunotherapy, targeted therapy, radiotherapy, and bone
marrow transplant [9]. Survival in each type of lymphoma has
been clarified due to the great heterogeneity of this disease
as well as the identification of prognostic factors related to
survival, with the most widespread one being the Internation-
al Prognostic Index (IPI) [10]. Over time, new histological
and molecular classifications, such as those proposed by the
World Health Organization (WHO) [11], have helped to dis-
criminate the diagnosis, clinical stage and ideal treatment for
each subtype of the disease.

In Mexico, NHL is the ninth cause of cancer, making up
3.1% of all cancers. In 2012 there was a prevalence of 8,700
cases; there were 4,632 new reported cases and 2,558 deaths
attributed to this disease [12]. Based on the information
from various public and private institutions that treat these
kinds of patients, gaining better insight of the epidemiology
of this disease in Mexico must be of the utmost importance,
and this is the first effort to obtain nation-wide statistics on
this disease.

Patients and Methods

Design

A retrospective, observational, descriptive, multi-center study
was carried out in 14 hospitals in 14 states of the country, be-
tween January 2008 and December 2016. The protocol of this
study was approved by the Ethics Committee; the study com-
plies with the Declaration of Helsinki, and was in accordance
with the guidelines of good clinical practice and compliance
with the regulations of the general health law in the field of
health research in Mexico.
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Inclusion and exclusion criteria

Patients with a diagnosis of NHL were included. Diagnosis of
histological subtype, with the use of immunohistochemistry,
was made by the department of pathology of each institution,
and was based on WHO 2008 [13] criteria for classification of
lymphoma. Adult patients over the age of 18, off any gender,
clinical stage, with any treatment received and known were
included. Response was determined by Cheson’s 1999 criteria
[14] for standardization of lymphoid neoplasms. Patients with-
out complete data were excluded for the study.

Objectives

The primary objective of the study was to learn what the most
frequent histological varieties of NHL in Mexico are. The sec-
ondary objectives included clinical characteristics, treatments
used, treatment response, disease-free survival and overall sur-
vival.

Statistical analysis

The statistical analysis was performed in SPSS version 23 of
IBM, performing descriptive statistics. For treatment response,
intention to treat was conducted in all cases. Survival was de-
termined by the Kaplan-Meier method.

Results

From January 2008 to December 2017, 643 patients were reg-
istered; 34 were excluded because they lacked complete data
for this study. Median age was 59 years, 50.2% of patients
were females, and 89.5% of cases were B-cell lymphomas.
Clinical stage III - IV as per modified Ann Arbor was docu-
mented in 54.4% of the cases. Performance status, determined
by Eastern Cooperative Oncology Group (ECOG) scale, was
0 - 2 in 94.7% of the cases. Complete clinical characteristics
are presented in Table 1.

Regarding the histological varieties identified, diffuse
large B-cell lymphoma was the most frequent subtype. Natural
killer (NK)/T-cell lymphoma was the most frequent histologi-
cal subtype when it came to T-lineage lymphomas. Table 2 de-
scribes the main histological varieties for each group.

When analyzing the most used treatment in this group of
patients, the CHOP-21 regimen was applied to 87.1% of the
patients; 91.3% of patients with B-cell lymphoma received
the CHOP-21 chemotherapy regimen, while 53.2% of pa-
tients with T-cell lymphoma also received this same treatment.
Rituximab was applied in 74.7% of B-cell lymphomas. Radio-
therapy was applied in 32.7% of cases. Only 31% of B-cell
lymphomas received radiotherapy, whereas in T-cell lympho-
mas it was applied to 46.9% of cases.

The overall response in the group analyzed was 88%, with
74.9% complete responses. When analyzing overall response
by lineage, B-cell lymphomas had an overall response rate of
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Table 1. Clinical Characteristics and Disease Stage Classification

Total (n = 609) Type B (n = 545) Type T (n = 64) P

Age (years) 59 (48 - 70) 61 (50 - 70) 50 (39-63) <0.05
Gender (female/male) (%) 50.2/49.8 47.9/52.1 65.6/34.4 <0.05
Ann Arbor (%)

[-11 45.6 44.9 51.6 NS

- 1v 54.4 55.1 48.4
ECOG (%)

0-2 94.7 95 92.3 NS

>3 53 5 7.7
Symptoms B (%) 23.3 23.5 21.9 NS
Bulky (%) 27.1 28.6 14.1 <0.05
IPI

Low 32.9 31.5 41.6 NS

Intermediate low 21.2 21.9 16.7

Intermediate high 16.1 16.9 11.7

High 29.8 29.8 30

Age is reported as a median, with 25th and 75th percentiles. Age differences were conducted by median comparison with Mann-Whitney U. For
the other variables, a Chi-squared test was conducted. ECOG: Eastern Cooperative Oncology Group; IPI: International Prognostic Index; NS: not

significant.

89.9%, of which 77% reached a complete response. In T-cell
lymphomas, the overall response rate achieved was 71.9%
with only 51.6% of these being complete responses.

Overall survival, determined at 9 years, was observed in

Table 2. Pathological Classification of Non-Hodgkin Lympho-
ma by Cell Type and Percentage

Type B (n = 545)

Diffuse large cell lymphoma 63.9
Follicular 18
Small lymphocytes 4.2
Mantle cell 39
MALT 3.1
Lymphoblastic 1.7
Marginal zone 1.1
Burkitt 0.9
Others 32
Type T (n = 64)
T/NK 50
Mycosis fungoides 10.9
T peripheral 6.3
Anaplastic 3.1
Lymphoblastic 3.1
Unspecified T 16.6
Others 10

MALT: mucosa-associated lymphoid tissue; NK: natural killer.
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83.4% of the cases. When an analysis of survival based on the
lineage was done, 84.6% overall survival was seen in B-cell
lymphomas, and 73.4% in T-cell lymphomas (Fig. 1).

Discussion

In the present study, diffuse large B-cell lymphoma occurred in
63.9% of all diagnosed cases of NHL. This is in contrast with
what has been published in numerous studies, where approxi-
mately 40% of the cases correspond to this histological sub-
type [15]. Even in developed countries in different continents,
as reported by Perry et al [16], diffuse large B-cell lymphomas
account for 42.5% of all cases. On the other hand, there was a
reduction in the prevalence of follicular lymphoma, which was
of 18% in this study, lower than in international reports, where
its reported frequency is of up to 30% [17].

Meanwhile, the most frequent T-cell lymphoma corre-
sponded to the NK/T variety, accounting for 50% of the cases,
higher than the average reported elsewhere. In their review,
Aozasa et al [18] reported a frequency of 8-40%.

One of the limitations of this study was that cases were
classified in each institution using the 2008 WHO’s classi-
fication criteria, and there was no centralized review of the
cases. This might have impacted the difference in frequencies
we reported in this study when compared to international data.
In summary 4,727 presented at ASH 2018, Solano et al [19]
stated that in up to half the cases of diagnosed NHL; there were
inconsistencies between the local pathologists and hemato-
pathologists located in Mexico. This presents an opportunity
for future collaboration for the standardization of diagnostic
processes for NHL.
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Figure 1. Overall survival curves by cell type, B-cell non-Hodgkin lymphoma and T-cell non-Hodgkin lymphoma.

Treatment with CHOP-like regimens was the most fre-
quently used, which is consistent with the descriptions of Ku-
mar et al [20], Hu et al [21] in advanced disease, and Schmitz
et al [22], in aggressive T-cell lymphomas.

Only 74.7% of patients with B-cell lymphomas received
rituximab, a smaller number than the average in other reports.
Jo et al [23] reported in 2010 that only 4% of B-cell lympho-
mas are negative for CD20, so rituximab is used in 96% of
these patients. This study included institutions with no access
to rituximab, which might explain the reduced percentage of
patients that did receive treatment with this drug.

Radiotherapy was used in one out of every three cases of
B-cell lymphomas, consistent with the current international
average. However, Zimmermann et al [24] stated in 2016 that
there exists a downward tendency when it comes to the use of
radiotherapy (47% since the year 2000), which might play a
deleterious role in overall and disease-free survival.

Overall survival in our study at 9 years was 83.4%, high-
er than reported in consolidated surveillance programs [25].
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These results can be attributed to the fact that the patients we
included had different histological varieties, as reported by Ji
et al [26]; half of the patients were in early stages and one-third
were low risk for IPI, additionally, 90% had ECOG less than 2,
important factors for survival as reported by the International
Non-Hodgkin’s Lymphoma Prognostic Factors Projects [10,
27] in favor of low risks, early stages and better functional
status; finally, in our study, patients with poor functional status
who did not receive treatment for NHL were excluded.

This study has its limitations: its retrospective design,
from different medical centers with diagnosis being made by
local pathologists; its registered consecutive cases with local
incidences and no restrictions, which might lead to biases in
reporting the frequency of NHL. However, it is also the first ef-
fort made to have better knowledge of the epidemiology of this
disease in Mexico. There is no doubt this must progress and
generate more solid and systematic prospective studies. With
these new studies, a centralized review of each case should
be implemented, improving classification, reproducibility and
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consistency, and, most important of all, enabling the optimiza-
tion of diagnosis so as to individualize therapy for NHL pa-
tients in Mexico.
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