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Abstract The relative frequency of the non-Hodgkin lym-
phoma (NHL) subtypes varies around the world. The objec-
tive of this study was to describe the general features of pa-
tients with lymphoma in Colombia. A total of 819 patients
with a new diagnosis of lymphoma were included. Nighty-
nine (12 %) of them had Hodgkin lymphoma (HL) and 720
(88 %) had NHL. Most cases had advanced stage disease at
presentation (63.6 %). Diffuse large B cell lymphoma
(DLBCL) was the most frequent diagnosis; it was seen in
40 % of patients with NHL and in 35 % of patients in the
whole series. Overall survival rates at 3 years were 77 % for
HL and follicular lymphoma, 54 % for DLBCL, and 45 % for
T cell lymphomas. In conclusion, the distribution of specific
NHL subtypes is similar to what has been reported previously
in other tropical countries.
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Introduction

Lymphoid neoplasms have a wide range of biological, clini-
cal, and morphological features. Even if restricted to the group

of non-Hodgkin lymphoma (NHL), there is a wide variety of
entities with different clinical features [1]. In recent years,
there has been a growing awareness regarding this type of
neoplasms, and as a result, cancer registries around the world
report an increasing number of such malignancies with de-
tailed classifications according to the histological subtype.

In epidemiological studies, different incidence rates of the
NHL subtypes had been noted according to geographical site.
In fact, when comparing populations from North America
with those of Europe or the Far East, striking differences are
noted. This suggests that environmental factors could be
linked to the frequency of such malignancies [2–5]. A few
studies are available in Latin American individuals, and infor-
mation regarding the epidemiology of lymphoproliferative
disorders is very limited in Colombia. The 2010 yearbook of
the Colombian National Cancer Institute reported that 64% of
lymphoid neoplasms correspond to cases of NHL, and 36 %
were cases of Hodgkin lymphoma (HL). Unfortunately, all
cases of lymphoproliferative disorders that occur in our coun-
try are not included in this series and information regarding
specific subtypes is not available [6].

The objective of the present study is to describe the gen-
eral characteristics and some epidemiologic features of pa-
tients with lymphoma in Colombia. In order to include in-
dividuals with relatively different backgrounds, information
has been gathered as part of a multicentric cooperation that
includes patients from large clinical centers in the major
cities of the country.

Methods

Between January 2000 and February 2013, a retrospective
cohort study was carried out, consecutive patients with a
new diagnosis of any kind of NHL or HL according to the
World Health Organization (WHO) classification presenting
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to one of the three participating centers were included, and a
chart review was undertaken. Cases of B cell NHL were sub-
classified as high grade (Burkitt lymphoma, diffuse large B
cell lymphoma, mantle cell lymphoma, and lymphoblastic
lymphoma) or low grade (the remaining entities). Demo-
graphic characteristics, disease stage according to the Ann
Arbor classification, and response to therapy according to
the International Working Group criteria were registered for
each case if available [7].

The primary objective was to adequately characterize
the population of individuals with lymphoma in our coun-
try. As a secondary objective, we sought to estimate over-
all survival (OS) according to lymphoma subtype. OS was
calculated from the date of the confirmation of the histo-
pathological diagnosis until the date of death due to any
cause. Patients that did not experience any event by Feb-
ruary 28 2013 were censored.

Therapeutic regimens

Patients were treated according to each participating center
clinical practice protocols, which can be summarized as fol-
lows. Anthracycline-based therapy was given to most patients
with diffuse large B cell lymphoma (DLBCL) or mantle cell
lymphoma (MCL), with the possible addition of cytarabine
for the latter group. Patients with HL received ABVD chemo-
therapy with radiotherapy if necessary, whereas those with
follicular lymphoma (FL) or mucosa-associated lymphoid tis-
sue (MALT) lymphoma received either CVP or CHOP. Indi-
viduals with small lymphocytic lymphoma (SLL) that needed
systemic treatment received chemotherapy regimens that in-
cluded either fludarabine or chlorambucil. Fit individuals with
Burkitt lymphoma (BL) were managed with intensive chemo-
therapy that included cytarabine as well as methotrexate. It
should be noted that after 2005, rituximab became widely
available in our country and it has been included as part of
therapy for CD20+ B cell lymphomas since then. Most pa-
tients with T-cell lymphomas received CHOP or CHOP-like
chemotherapy.

Statistical analysis

Central tendency measures were presented as means or me-
dians according to data distribution. The chi-square test (or
Fisher’s exact test as required) was used for the comparison
of categorical variables. Survival analysis was performed
according to the non-parametric method of Kaplan–Meier,
and a comparison of the probability of survival was carried
out with the log-rank test. The threshold for statistical sig-
nificance was set at p<0.05. STATA 11.2 was the software
used for analysis. The ethics committee of each one of the
participating institutions granted permission for the develop-
ment of this investigation.

Results

Epidemiologic features

A total of 819 patients were included in the study. Mean age
was 54 years (SD±19); 30 % were older than 65 years. There
was a slight predominance of male individuals (1.4:1). Most
cases had advanced stage disease at presentation (63.6 %).
Cases of B cell NHL were predominantly classified as high
grade (73.8 %). Other characteristics can be found in Table 1.

The distribution of cases according to histological diagno-
sis can be found in Table 2. Nighty-nine (12 %) of them had
HL; their median age at diagnosis was 33 years (range 10–
86 years). Meanwhile, 720 (88 %) individuals had NHL; their
median age at diagnosis was 56 years (range 4–97 years).
Most cases were of B cell origin (89 %). DLBCL was the
most frequent diagnosis, as it was seen in 40 % of the patients
with NHL. FL, SLL, andMALT lymphomawere seen in 11.7,
9, and 8 %, respectively. BL was diagnosed in 51 patients
(7.1 %), with another 8 (1.1 %) having a diagnosis of B cell
lymphoma, unclassifiable, with features intermediate between
diffuse large B cell lymphoma and Burkitt lymphoma.

Table 1 General characteristics of the study population

Number Percentage (%)

Gender (n=819)

Male 482 58.8

Female 337 41.2

Age (n=819)

Mean (SD) 54 years (±19)

Region of origin (n=819)

Antioquia 482 58.8

Cundinamarca 214 26.1

Valle del Cauca 123 15.1

B cell Non-Hodgkin´s
lymphoma grade (n=627)

High 463 73.8

Low 164 26.2

Ann Arbor stage (n=683)

I 77 11.3

II 171 25.1

III 179 26.2

IV 256 37.4

Treatment response (n=457)

Complete response 344 75.2

Partial response 71 15.6

No response/progressive disease 42 9.2

976 Ann Hematol (2015) 94:975–980



Response to therapy

Information regarding response to therapy was available for
457 patients. A complete response was achieved in 344
(75.2 %) and a partial response in 71 (15.6 %). Forty-two
patients (9.2 %) had either stable or progressive disease.

Overall survival

Three hundred fifty-four patients with available information
and a follow-up time of at least 3 months were included in this
analysis. OS at 3 years was 77 and 62 % for patients with HL
and NHL, respectively (p=0.02; Fig. 1). In the group of pa-
tients with NHL, OS at 3 years was 64 and 45 % for individ-
uals with B cell lymphomas and T cell lymphomas, respec-
tively (p<0.001). OS at 3 years for patients with DLBCL, FL,

and SLL was 54, 77, and 61 %, respectively (Fig. 2). Notably,
OS was substantially higher among patients with B cell lym-
phomas diagnosed and treated during the second half of the
study period (OS at 3 years 86 vs 52 %, p=0.003; Fig. 3).

Discusion

Lymphoid neoplasms comprise a heterogeneous group of ma-
lignancies with very diverse clinical features and prognosis.
One key characteristic is the wide variation in the relative
frequency of presentation of the specific subtypes according
to the geographical location [2]. True epidemiology of lym-
phomas in a resource-limited country as Colombia is difficult
to establish, as these neoplasms are not systematically report-
ed to government agencies [6]. Some information derived

Table 2 Lymphoma subtype distribution according to WHO classification

Number Percentage
(%)

Percentage among
non-Hodgkin
lymphoma cases (%)

Median age
at diagnosis
(range)

Diffuse large B cell lymphoma 287 35.0 40.0 58 years (4–97)

Classic Hodgkin´s lymphoma 99 12.0 N/A 33 years (10–86)

Follicular lymphoma 84 10.2 11.7 55 years (23–88)

Small lymphocytic lymphoma 65 7.9 9.0 67 years (34–88)

Mucosa-associated lymphoid tissue
lymphoma

58 7.0 8.0 61 years (17–89)

Burkitt lymphoma 51 6.2 7.1 18 years (3–73)

Mantle cell lymphoma 46 5.6 6.4 64 years (40–88)

T lymphoblastic lymphoma 24 2.9 3.3 11 years (5–29)

T cell lymphomaa 39 4.4 5.2 44 years (21–79)

B lymphoblastic lymphoma 9 1.1 1.2 29 years (9–55)

Primary central nervous system lymphoma 9 1.1 1.2 40 years (28–80)

B cell lymphoma, unclassifiable, with features
intermediate between diffuse large B
cell lymphoma and Burkitt lymphoma

8 0.9 1.1 46 years (26–83)

Plasmablastic lymphoma 7 0.8 0.9 41 years (20–65)

Extranodal NK/T-cell lymphoma, nasal type 5 0.6 0.7 59 years (34–72)

Mycosis fungoides 5 0.6 0.7 45 years (13–60)

Hairy cell leukemia 4 0.4 0.5 45 years (28–73)

Primary mediastinal large B-cell lymphoma 4 0.4 0.5 35 years (29–58)

B cell lymphoma, unclassifiable, with features
intermediate between diffuse large B cell
lymphoma and Hodgkin lymphoma

3 0.3 0.4 56 years (20–62)

Nodular lymphocyte predominant Hodgkin lymphoma 3 0.3 N/A N/A

Lymphoplasmacytic lymphoma 3 0.3 0.4 52 years (45–70)

T cell prolymphocytic leukemia 3 0.3 0.4 59 years (47–73)

Other entitiesb 3 0.3 0.4 N/A

N/A not available, not applicable
a Peripheral T cell lymphoma; anaplastic large cell lymphoma, ALK positive; anaplastic large cell lymphoma, ALK negative; adult T cell leukemia/
lymphoma; hepatosplenic T cell lymphoma; and angioimmunoblastic T cell lymphoma
b Lymphomatoid granulomatosis and post-transplant lymphoproliferative disorder
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from international cancer registries is available; however, it is
uncertain if it is really representative of our population. [8].
The present study increases the information available on this
topic in Latin America and is by far the largest on this subject
carried out in our country.

Previously, it has been suggested that HL represents approx-
imately 10 % of all lymphoma diagnosis and T cell lymphoma
accounts for approximately 10 % of cases of NHL [2, 4, 5,
9–12]. Our findings confirm this, as the proportion of patients
with HL and T cell lymphoma was 12 and 11 %, respectively.
Interestingly, DLBCL was the most frequently diagnosed neo-
plasm. In fact, low-grade lymphomas even if grouped together
were less frequent than DLBCL (23 vs 40 %, p=0.03). A sim-
ilar behavior was observed among Asian, European, and some
Latin American populations [4, 5, 12–14]. However, this pre-
dominance of DLBCL over other subtypes has not been found

in previous studies carried out in North American population,
where indolent lymphomas are more prevalent [2, 15]. Laurini
et al. in a large study that included individuals from Central and
South America (CSA) found an increased relative frequency of
high-grade B cell neoplasms among patients from Brazil, Gua-
temala, and Peru. When considering the region of origin, they
also confirmed that DLBCL was significantly more frequent
among patients from CSA than among North Americans (40
vs 29.2 %) [14]. Some explanations for these variations had
been proposed. First, genetic influences as well as environmen-
tal factors could be responsible. Unfortunately, we do not have
information regarding the specific genomic background or pre-
vious harmful exposure in our patients to elaborate more in this
regard. Second, socioeconomic differences could also be rele-
vant, as countries with a lower income per capita have a greater
frequency of high-grade lymphomas [11, 14]. Third, it is well

Fig. 1 Overall survival according
to diagnosis (Hodgkin lymphoma
vs non-Hodgkin lymphoma)

Fig. 2 Overall survival according
to diagnosis (different Non-
Hodgkin lymphoma subtypes).
DLBCL diffuse large B cell lym-
phoma, FL follicular lymphoma,
SLL small lymphocytic lympho-
ma, MALT mucosa-associated
lymphoid tissue lymphoma
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established that indolent lymphomas can transform into more
aggressive entities, mainly DLBCL [16]. An intriguing hypoth-
esis is that some cases of DLBCL seen by uswere initially other
lymphomas that have transformed. Difficulties in the access to
health services could lead to a reporting bias; sicker individuals
get admitted to hospitals whereas others with less severe pre-
sentations (i.e., indolent lymphomas) are not. As large reference
centers were the source of patients for the present study, this
situation could indeed influence our findings.

Eight percent of patients with NHL had either BL or B cell
lymphoma, unclassifiable, with features intermediate between
diffuse large B cell lymphoma and Burkitt lymphoma. This
rate is higher than what has been reported previously else-
where, with the notable exception of a study done in Guate-
mala [2, 4, 12, 14, 17]. A possible explanation for the afore-
mentioned finding is that Malaria (which is endemic in our
country) and Epstein–Barr virus (EBV) infection might inter-
act and predispose individuals to the development of these
malignancies [18]. EBV infects a large number of B cells
during primary viremia. This initial proliferative period is
eventually controlled by the action of specific T cell subsets;
however, EBV persists indefinitely in memory B cells [19].
Later on, a reactivation of EBV viremia occurs when the pa-
tient is exposed to plasmodium, as this infection is associated
with an increased B cell activation [20]. This synergy among
both pathogens could lead to an increased risk of lymphoma
development. The role of human immunodeficiency virus in-
fection as a risk factor for the development of BL is also well
established [1, 11]. Unfortunately, we do not have serologic
information of the individuals included in this study to draw
any meaningful conclusions.

We found an OS rate at 36 months of 77 % for HL and FL,
61 % for SLL, 54 % for DLBCL, and 45 % for T cell lym-
phomas. These rates are comparable to those reported in large
contemporary international series where patients received

similar therapy as the ones included in the present study [3,
21, 22]. Nevertheless, the outcome of patients with SLL and
DLBCL was suboptimal, as recent series report a median OS
greater than 3 years for most patients [23–25]. An explanation
for this discrepancy is not entirely clear; the uneven use of
rituximab could be partly responsible. In fact, when we ana-
lyzed OS according to the study period, we noted a higher
survival rate among patients diagnosed and treated after
2005, the year that this medication became widely available
in Colombia. Other factors could also be responsible and de-
serve mention; Shenoy et al. conducted a retrospective analy-
sis of patients with DLBCL classified according to their eth-
nicity and found inferior outcomes among African American
individuals [26]. Socioeconomic differences were stated as
potentially accountable for the poor outcomes and could also
be operative in our population. Finally, a consideration should
bemade regarding the possibility of inclusion of a more infirm
population of patients in the present study. Individuals with
SLL are usually elder and have a significant burden of comor-
bid states. The age of the individuals with this diagnosis in the
present series was higher than that of the patients included in a
recent large study (66 vs 61 years) [25]. As a formal comorbid
assessment was not done by us, the impact of other disease
states cannot be accounted for.

The fact that the present study represents a collaborative
multicenter effort is its principal strength. Patients were eval-
uated in large teaching hospitals located in one of the three
major cities of the country. Even though a central pathology
review was not carried out, each one of the pathology speci-
mens was evaluated by trained hematopathologists according
to WHO criteria. Notably, this study is the largest description
of this type of neoplasms in our country, and we strongly
believe that is also a reflection of real-life practice. Besides
what has been stated previously, the retrospective design has
to be taken into consideration among its limitations. Due to

Fig. 3 Overall survival in
patients with B cell lymphomas
according to the time of diagnosis
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differences in the registration of information, response to ther-
apy was not available for each episode. The possibility of
misdiagnosis of some cases, a relatively frequent phenomenon
as mentioned by Laurini et al. has to be acknowledged as well
[14]. Also, the increased frequency of DLBCL should be stud-
ied further. Details regarding the neoplastic cell of origin
would be helpful and could explain the poor prognosis among
these individuals. Last, patient follow-up was rather limited,
especially for indolent lymphomas which nowadays have long
survival times.

In summary, we provide a description of general features of
lymphoma in Colombia. The relative frequency of specific
subtypes of NHL is similar to what has been reported in other
tropical countries as Brazil or Peru. Our findings lend further
support to the hypothesis that genetic and environmental factors
are strong influences that determine the frequency of presenta-
tion of specific malignancies. OS of patients with DLBCL was
somewhat lower than what has been previously reported.
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