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ABSTRACT
Background: Lymphomas are a significant cause of disease burden globally. In Nigeria, lymphomas
are the commonest malignancies in children, and the third commonest in adults. Effectual treatment is
dependent on identification of definite lymphoma subtypes.
Objective: This study was undertaken to document the histologic and immunophenotypic subtypes of
lymphomas in Jos.
Methods: All lymphomas cases, diagnosed over a period of 5 years, at the Jos University Teaching
Hospital, were reviewed and classified according to their morphologic characteristics.
Immunostaining with a panel of four monoclonal antibodies, was employed for classification
according to cell lineage.
Results: A total of one hundred and eleven (111) histologically diagnosed lymphomas were seen
during the 5 year period (2008-2012). Lymphomas were commoner in females with a male to female
ratio of 0.8:1. Approximately 48.7% of cases occurred within the 36-65 years age bracket while
children accounted for 17.9% of cases. Non-Hodgkin lymphomas were predominant, accounting for
89.7% of cases, while Hodgkin lymphoma made up 10.3%. Diffuse large cell and Burkitt lymphomas
were the commonest histologic subtypes of non-Hodgkin lymphoma. The nodular sclerosing subtype
was the commonest variant of Hodgkin lymphoma. Immunophenotypically, B cell lymphomas
accounted for 77.1% of all non-Hodgkin lymphomas, T cell lymphomas were seen in 5.7% of cases,
while phenotyping was inconclusive in 17.1% of cases of non Hodgkin lymphoma.
Conclusion: Immunohistochemistry is invaluable in delineating lymphoid lesions in accordance with
their cell of origin, as well as determining the course of therapy.
Keywords: Lymphoma, Hodgkins, Immunohistochemistry, Phenotyping.

INTRODUCTION
Lymphomas are tumours arising
from malignant proliferation of lymphoid
cells. Globally, lymphomas rank twelfth
(12th) highest among all cancers, are the
eight (8th) most common cause of cancer
deaths in males and the seventh (7th)
commonest in females. [1,2] In Nigeria,
lymphomas rank third (3rd) amongst the
commonest types of cancers. [3] However in
children they are reported to be the

commonest cause of malignant disease,
particularly Burkitt lymphoma which
accounts for close to 50% of cases. [4]
Previous studies of malignant
diseases in Jos University Teaching
Hospital (JUTH) between 1985 and 1994,
showed lymphomas as the second (2nd)
commonest malignancy. They were the
commonest malignancies in males and the
second (2nd) commonest in females. [3] A
follow up study between 1995 and 2002
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showed lymphomas to be the fourth (4th)
commonest malignancy in adults, being the
second (2nd) commonest in males and the
third (3rd) commonest in females. [3]
Furthermore a study in JUTH by Okpe et al,
carried out between 2006 and 2010
identified Burkitt lymphoma as the
commonest tumour in children, accounting
for 48.9%, other non Hodgkin lymphomas
ranked third (3rd) highest (12.8%). [4]
Appropriate
diagnosis
and
classification of lymphomas enable effective
therapeutic management. This constitutes a
daunting challenge in the light of the
morphological variations in this group of
neoplasms. Notwithstanding,
ancillary
molecular techniques, can identify lymphoid
tissue, delineate their nature into reactive or
neoplastic, characterize cell lineage (B cell,
T cell and NK cell) and grade neoplasms. [5]
Immunohistochemistry has emerged
as the most valuable adjunct to routine
Hematoxylin and Eosin (H&E) staining in
pathology. [6] It possesses remarkable
sensitivity and specificity, applicability to
paraffin wax-embedded materials and
compatibility with most common fixatives.
Notably, unlike other human cancers, the
success of the treatment for the different
types of lymphoma depends on the accurate
identification of the disease, rather than its
early detection. [7]
This
study
described
the
histopathological pattern of lymphomas
seen in Jos University Teaching Hospital
(JUTH) during the period from 2008 to
2012
and
evaluated
their
immunohistochemical characteristics which
served as a basis for their appropriate
classification according to cell lineage. It
also
evaluated
the
demographic
characteristics of patients with lymphomas
and determined the relative proportions of
Hodgkin and non Hodgkin lymphomas, as
well as the various types of non Hodgkin
lymphomas.
MATERIALS AND METHODS
This was an hospital based
retrospective study, which involved the

retrieval of archival records, paraffin wax
blocks and Haematoxylin and Eosin (H&E)
slides
of
histologically
diagnosed
lymphomas at the Jos University Teaching
Hospital between 1st January 2008 and 31st
December 2012. These were classified
according
to
cell
lineage
using
Immunohistochemistry.
Immunohistochemistry procedure:
Sections of 3-4 microns thickness
were cut from FFPEs. Antigen retrieval was
performed using citric acid at pH 6.0 in a
microwave at power 100 and 121 degrees
Celsius for 15 minutes. Endogenous
peroxidases were blocked using 3%
Hydrogen peroxide for 15 minutes while
protein block was performed with
Novocastra Protein Block for 15 minutes.
Immunostaining was performed using the
following monoclonal antibodies, (sourced
from Novocastra, Illinois, United States):
Leucocyte Common Antigen (LCA), CD20,
CD3, and CD30. The procedures for
immunohistochemical
staining
were
performed at the Histopathology Laboratory
of The National Hospital, Abuja. The
polymer technique of the indirect
immunoperoxidase method was employed.
Tissue from the tonsils and appendix were
used as positive control. Ethical clearance
was obtained in written form from the Jos
University Teaching Hospital Institutional
Health Research Committee/Board [IRB].
The IRB approval was granted alongside
waiver on patients consent.
RESULTS
A total of one hundred and eleven
(111) cases were histologically diagnosed as
lymphoma within the study period. These
accounted for 0.8% of all surgical pathology
biopsies received at the Histopathology
department of the Jos University teaching
Hospital during the study period. Of these,
78 (71%) met the inclusion criteria.
Of the 78 cases analyzed, 70(89.7%)
were diagnosed as non Hodgkin lymphoma,
while 8(10.3%) were Hodgkin lymphoma
(Table 1). The peak incidence occurred
between ages 36 and 45 years, accounting
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for 26.9% of all cases. (Table 2) The ages of
patients ranged from 2 years to 84 years, the
mean age at diagnosis was 35.6 years while
the median age was 37.5 years. Middle aged
persons, which for the sake of this study
were classified to be between 36 and
65years, accounted for 38 (48.7%) of all
lymphoma cases, with a male to female ratio
of 1:2. Children accounted for 14(17.9%) of
all cases (Table 2). Overall, a female
predominance was observed in this study,
accounting for 43(55.1%) cases, while
males account for 35 (44.9%) cases, giving
a M:F ratio of 0.8:1 (Table 1).
Out of the 70 cases of non Hodgkin
lymphoma, Diffuse large B cell lymphoma
(DLBCL) and Burkitt lymphoma were the
commonest histologic subtypes, accounting
for 27(38.6%) and 15(21.4%) respectively.
Other histologic types included small cell
lymphoma 10(14.3%), follicular lymphoma
5(7.1%), Lymphoplasmacytic lymphoma
4(5.7%), and a solitary case of
lymphoblastic lymphoma (Table 1). There
were 30(43%) and 40(57%) cases of non
Hodgkin lymphoma in males and females
respectively, giving a male to female ratio
of 3:4 (Table 1). The mean and median ages
of all non Hodgkin lymphomas were
36.3±19.3 and 38years respectively. The
peak incidence age was 36-45years and the
age range was 2-84 years. Of the 4(4%)
cases seen above the age of 65years, 3 were
male while only a single case was seen in a
female, giving a male to female ratio of 3:1.
(Table 2)
The median ages for specific
histologic subtypes of non Hodgkin
lymphoma were 42 years for Diffuse large
B cell, 22years for Burkitt, and 50 years for
small cell lymphoma. For follicular
lymphoma,
and
lymphoplasmacytic
lymphoma, median ages were 24 years and
52 years respectively. Non Hodgkin
lymphomas accounted for 85.7% of cases
seen in children, of these, Burkitt (35.7%)
and Diffuse large B cell lymphoma (28.6%)
were the commonest histologic types.
Hodgkin lymphomas accounted for
8(10.3%) of all lymphomas seen in this

study. (Table 1) Nodular sclerosis was the
commonest histologic subtype accounting
for 6(75%) cases, while 2(25%) cases were
of mixed cellularity histology. There were
no cases of lymphocyte rich, lymphocyte
depleted
and
nodular
lymphocyte
predominant
variants
of
Hodgkin
lymphoma. (Table 1) Hodgkin lymphoma
accounted for only 2(14.3%) cases seen in
the pediatric age group, while no case was
seen above the age of 50 years. The age
range of incidence was 10-50 years. The
median age for all cases of Hodgkin
lymphoma was 29.5 years. The median age
for nodular sclerosis was 29.5 years while
that for mixed cellularity was 25.5 years.
Overall, the male to female ratio for
Hodgkin lymphoma was 1.7:1. The male to
female ratio for nodular sclerosis was 1:1
whereas both cases of mixed cellularity
occurred in males, giving a male to female
ratio of 2:0. (Table 1) All cases of Hodgkin
lymphoma were nodal in location with
cervical lymph node accounting for 4(50%)
cases, axillary lymph node in 2(25%) cases
while the nodal site was unknown in 2(25%)
cases.
Lymph nodes were the commonest
site, accounting for 49 (62.8%) of all cases.
Cervical lymph nodes were the most
prevalent nodal site, involved in 27(55%) of
nodal lymphomas, followed by axillary
lymph nodes with 13(27%) and mesenteric
lymph nodes 4(8%) (Figure 1). Other lymph
node groups involved included, inguinal,
epitrochlear and supraclavicular lymph
nodes all with 1 case (2%) each. (Figure 1)
Two of the lymph nodal sites were
unspecified (Figure 1). Lymphomas with
primary involvement of cervical lymph
nodes had a male to female ratio of 0.8:1,
while those arising from axillary lymph
nodes had a male to female ratio of 5.5:1.
All lymphoma cases arising from
mesenteric, inguinal and supraclavicular
lymph nodes were seen exclusively in
females. The age range for nodal
lymphomas was 2-84 years, with a peak at
16-25 years and median of 38 years.
Primary extranodal lymphoma occurred in
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29(37.2%) cases. The highest number of
extranodal lymphomas was seen in the
gastrointestinal tract
accounting for
8(27.6%). (Figure 2) Other common
extranodal sites included ovary 5(17.2%),
testis/paratestis
4(13.8%)
and
the
abdominopelvic region 3(10.3%). (Figure 2)
The age range of incidence for extranodal
lymphomas was between 6 and 80 years.
The median age of incidence was 38 years,
same as that for nodal lymphomas. Children
accounted for 7(24.1%) of extranodal
lymphomas. All extranodal lymphomas
were of non Hodgkin type. Diffuse large B
cell and Burkitt lymphomas both accounted
for 10(34.5%) each of all extranodal
lymphomas, whereas follicular lymphoma
and
lymphoplasmacytic
lymphoma
accounted for 1(3.4%) each. Small
lymphocytic lymphoma made up 2(6.9%) of
all extranodal lymphomas.
Seventy-seven (77) of all the 78
lymphomas
were
confirmed
as
hematolymphoid proliferations, displaying
positive immunoreactivity for Leucocyte
Common Antigen (LCA). Among the 70
non-Hodgkin lymphomas, a B cell
immunophenotype (LCA+, CD20+, CD3-)
was predominant, present in 54 (77.1%)
cases. The median age for B cell

lymphomas was 37.5 years, while the mean
was 36.9±18.9 years. The peak age of
incidence was between 36 and 45 years
while 10(18.5%) cases were seen amidst
children.
Amidst B cell lymphomas, the male
to female ratio was 0.7:1. Extranodal
involvement was seen in 24(44.4%) cases,
while 30(55.6%) cases were found in lymph
nodes.
A T cell immunophenotype (LCA+,
CD20-, CD3+) was observed in 4(5.7%)
cases analyzed. T cell lymphomas had a
median age of 44 years, and a mean age of
41.0±18.3 years. No case occurred in
children, and the elderly. A male to female
ratio of 1:3 was seen. T cell lymphomas
occurred in lymph nodes in 3(75%) cases,
while a solitary case (25%) was seen in an
extranodal site.
Phenotyping was inconclusive in 12
of all Non Hodgkin lymphoma cases, 7 of
which showed a co expression of both B and
T cell antigens, while 5 were non reactive
for both monoclonal antibodies indicative of
either B cell (CD20) or T cell (CD3) origin.
Of the 12 inconclusive cases, only one was
negative for LCA. This case was negative
for both B cell and T cell antigens.

Table 1: Histologic patterns of lymphomas in JUTH, Jos with their sex distribution
Histologic pattern
Male
Female
Frequency
Percentage
Non Hodgkin Lymphoma
DLBCL*
12
15
27
38.6
Burkitt
5
10
15
21.4
Small cell lymphoma
3
7
10
14.3
Follicular lymphoma
3
2
5
7.1
LPL**
2
2
4
5.7
Lymphoblastic
1
0
1
1.4
Lymphoma NOS
4
4
8
11.4
Sub-Total
30
40
70
100
Hodgkin lymphoma
Nodular sclerosis
3
3
6
75
Mixed cellularity
2
0
2
25
Lymphocyte Rich
0
0
0
0.0
Lymphocyte depleted
0
0
0
0.0
NLPHL****
0
0
0
0.0
Sub-Total
5
3
8
100
Total
35
43
78
*Diffuse large B cell lymphoma ** Lymphoplasmacytic lymphoma *** Lymphoma None Otherwise Specified. ****Nodular Lymphocyte
Predominant Hodgkin Lymphoma

Expression of the B cell antigen
CD20 was seen in 96.3% of all cases of
Diffuse large B cell lymphoma, but was

100% in cases of small cell lymphoma and
lymphoplasmacytic
lymphoma.
CD20
expression rates were 73.3%, 80% and
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87.5% for cases of Burkitt, Follicular
lymphoma and Lymphoma NOS (Non
Otherwise Specified) respectively. CD3
expression was highest amongst small cell
lymphomas (30%), but absent in the case of
lymphoblastic lymphoma. CD3 expression
was observed in 18.5% of Diffuse large B
cell lymphoma, and 25% of both
lymphoplasmacytic
lymphoma
and
lymphoma NOS.
Amidst Hodgkin lymphomas, all
cases, displayed expression of Leucocyte
Common Antigen (LCA) by background
reactive lymphoid cells exempting the Reed
Sternberg Cells. In 6 of the 8 Hodgkin
Lymphomas, Reed Sternberg cells were
demonstrated by positive membranous and
paranuclear/golgi pattern staining for CD30.
(Figure 3) No case of nodular lymphocyte
predominance Hodgkin lymphoma was
seen.
Table 2: Age and sex distribution
Jos.
Age(years) Male Female
≤ 15
6
8
16-25
9
4
26-35
5
4
36-45
8
13
46-55
2
8
56-65
2
5
66-75
1
1
>75
2
0
Total
35
43

Figure 2: Anatomical sites of extranodal lymphomas

of all lymphomas in JUTH,
Frequency
14
13
9
21
10
7
2
2
78

Percentage
17.9
16.7
11.5
26.9
12.8
9.0
2
2
100

Figure 1: Distribution of Nodal Lymphomas by anatomic
region

Figure 3: Photomicrograph of paraffin section showing CD30
staining in Hodgkin lymphoma with positive membranous and
Golgi pattern staining of Reed Sternberg cells {white
arrows}.Indirect immunoperoxidase
X100

DISCUSSION
The female predominance in this
study differs from the majority of studies
carried out in other parts of the country. The
previous study carried out in Jos by
Obafunwa et al showed a male to female
ratio of 3:1 while studies in Lagos and
Ibadan showed a male predominance,
having ratios 1.8:1 and 1.5:1 respectively. [810]
However a review in Benin showed a
female predominance with a male to female
ratio of 1:1.9, an observation similar to
findings in this study. [11] Behavioural and
social factors could probably account for the
variation observed in this study, as females
have better health seeking behaviours than
males and as such would present at health
care facilities more often. However no
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definite sex linked factors have been
identified in lymphoma aetiology. [12]
A bimodal peak age incidence was
observed at ages less than or equal to fifteen
(15) years and between thirty six and forty
five (36-45) years (Table1). Similarly, a
bimodal peak was observed in Gabon at
ages less than or equal to fourteen (14) years
and between fifty-five and sixty four (5564) years. [13] In contrast, a single peak in
incidence age was observed between forty
six and fifty five (46-55) years and between
forty seven and sixty seven (47-67) years in
studies in Lagos and Sudan respectively.
[10,14]
The median age observed in this study
was 37 years. This is at variance with the
median age of incidence of 64 years in the
United States and 50 years in China but is
similar to a median age of 38 years obtained
in Bahrain. [15-17] The median ages of 43
years and 47 years obtained in Ethiopia and
Sudan respectively, are higher than that
obtained in this study. [14,18] However the
mean age in this study is higher than 29.6
years observed in Ibadan. [8]
Lymphoma tends to occur at an
earlier age in sub Saharan Africa as
compared to Europe and North America.
This reflects the greater contribution of
childhood cases to the Lymphoma burden in
Africa, particularly by Burkitt lymphoma.
[19]

Childhood lymphoma formed 17.9% of all
the cases seen in this study. This is higher
than 12.1% obtained in Malaysia and 14.2%
in Ethiopia. [20,18] In this study, non Hodgkin
lymphoma accounted for 85.7% of all
childhood cases, and this is higher than
74.6% observed in Iraq. [21] Burkitt
lymphoma and diffuse large B cell
lymphoma jointly accounted for 64.3% of
all childhood cases seen in this series. This
is similar to observations in a study by Bilic,
who stated that Burkitt and diffuse large B
cell lymphomas jointly accounted for 60%
of childhood lymphomas, but contrasts
findings in China where Hodgkin
lymphoma was the commonest histologic
subtype of childhood lymphoma. [17,22]
Burkitt lymphoma alone accounted for

35.7% of all childhood lymphomas seen in
this study. This contrasts findings in
Uganda,
where
Burkitt
lymphoma
accounted
for
90%
of
childhood
lymphomas, as well as in Kano and Ife,
where it accounted for 48% and 73.2% of
childhood lymphomas respectively. [23,24]
The
predominance
of
nodal
lymphomas in this study (62.8%),
approximates observations in other studies
in Denmark (63%), Bahrain (58.3%) and
Ethiopia(75.4%), but sharply contrasts with
the previous study in Jos by Obafunwa
where 90% of cases had a primary
extranodal presentation. Of the nodal sites
involved in this study, the cervical lymph
node was predominant, accounting for more
than half of nodal lymphomas, while the
inguinal, supraclavicular and epitrochlear
lymph nodes all accounted for less than 5%
each (Figure1). Cervical lymph nodes were
equally the most common site of nodal
lymphomas in previous studies in Kano
(62%), India (44%) and Sudan (36%).
[25,14,26]
The predominance of cervical lymph
nodes in all the aforementioned studies
might reflect the fact that this group of
lymph nodes provides ease of access as
compared
to
axillary,
mesenteric,
epitrochlear and supraclavicular lymph
nodes. [27] Axillary lymph nodes were the
second commonest site of nodal lymphomas
in this study accounting for 27% of cases.
This is higher than observations in Kano
(21.4%) and Sudan (16%). [25,14] Axillary
lymph nodes were also the second most
frequent site of nodal lymphomas in Kano,
but the 3rd most frequent lymph node site in
Sudan. [14,25] Inguinal nodes were the second
commonest site of nodal lymphomas in
India, whereas they were the fifth (5th)
commonest in this study. [26]
Extranodal lymphomas are a less
common
topographic
subtype
of
lymphomas. They accounted for 37.2% of
all cases and 41.4% of all non Hodgkin
lymphomas seen in this study. This is
similar to findings in Turkey where 46% of
all non Hodgkin lymphomas occurred
outside lymph nodes, but varies from
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observations in Ethiopia where 24.6% of
non Hodgkin lymphomas were extranodal.
[20,28]

No extra nodal case of Hodgkin
lymphoma was identified in this study. This
corroborates the finding that 98.7% of the
extra nodal lymphomas in Ibadan were non
Hodgkin. Similarly a study in Ile-Ife
documented that all extranodal lymphomas
were non Hodgkin. [29,30]
The commonest sites of extranodal
lymphomas were the gastrointestinal tract
(27.6%). This varies significantly from
findings in Ibadan by Oluwasola with the
G.I.T accounting for only 4.9%, while the
jaw was the commonest site with 23.5%. [8]
The findings in this study however are in
consonance with studies in Ife and China
which both observed that extranodal
lymphomas occurred most frequently in the
gastrointestinal tract. [29,17] The high
frequency
of
lymphomas
in
the
gastrointestinal tract is attributable to the
abundance of Mucosa Associated Lymphoid
Tissue, and the unrelenting antigenic stimuli
from microbes.
Hodgkin lymphoma accounted for
8(10.3%) of all lymphomas in this study.
This is similar to observations in Zaria and
Malaysia where Hodgkin lymphoma made
up 12% and 10.3% of all lymphoma cases
respectively, but lesser than Omoti’s
observation in Benin of 17% as well as
22.16% obtained in Tanzania. [2,20,31,32] A
male: female ratio of 1:0.6 was derived,
contrasting findings in Benin, and the
United States with male to female ratios of
3.3:1 and 1.27:1 respectively. [31,33] A mean
age of 29.6±14.9 years was observed, which
was greater than the mean age of 25.6±2
years obtained in Benin, and 26.42 years
reported in Tanzania. [31,32] Nodular
sclerosing was the most dominant histologic
subtype in this study, accounting for 75% of
cases, in correlation with findings in
Germany and Malaysia. [20,34] Mixed
cellularity made up 25% of Hodgkin
lymphoma seen in this study, contrasting
findings by Ochicha in Kano, and Adelusola
in Ife, where mixed cellularity was

predominant in both instances. [29,26] There
were no cases of lymphocyte rich Hodgkin
lymphoma in this study, similar to
observations in South Africa. [35] No case of
lymphocyte
depleted
and
nodular
lymphocyte predominant subtypes of
Hodgkin lymphoma were seen in this study.
All cases of Hodgkin lymphoma in
this study occurred in lymph nodes, with
cervical lymph nodes accounting for 50% of
all Hodgkin lymphomas in this series. The
paucity of extranodal Hodgkin lymphomas
is corroborated by observations in Ibadan
that only 11.3% of cases seen over a fifteen
year period occurred in extra nodal sites,
whereas a study by Patkar in India observed
that only 3 extranodal Hodgkin lymphoma
cases were identified in a series of 397
cases. [8,36,37]
The Reed Sternberg cells were
identified by positive staining by CD30 in
75% of Hodgkin lymphoma cases. This
contrast findings in India and Germany,
where CD30 immunoreactivity was 99.74%
and 98.4% respectively, but approaches
findings by Adelusola in which 62.5% of
cases diagnosed were CD30 positive. [37-39]
This disparity observed between the local
and international studies could be due to
much larger sample sizes in the studies in
India and Germany.
Non Hodgkin lymphoma constituted
89.7% of cases seen in this study. This is
much higher than 57.1% obtained in Kano,
but lesser than 93% observed in a study in
Gabon. [13,26] A predominance of non
Hodgkin lymphomas was equally observed
in Tanzania (77.84%), and Ethiopia
(73.5%). [32,18]
Diffuse large B cell lymphoma was
the commonest non Hodgkin lymphoma
seen in this study, accounting for 38.6% of
cases seen. This is lesser than the 41%
observed in Turkey, but greater than
Germany (30%) and Canada (28%). [28,40]
For diffuse large B cell lymphomas, a male
to female ratio of 0.8:1 was observed in this
study which contrasts with what has been
observed in Cote d’Ivoire and China with
male to female ratios of 2:1 and 1.7:1
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respectively. [41,42]
CD20 was expressed in 96% of
cases of DLBCL, being absent in a single
case. A similar picture was obtained in a
study in Texas, United States, with 97%
positivity for CD20. [43] In general, the small
minority of DLBCLs that fail to express
CD20 are reported to be plasmablastic,
anaplastic lymphoma kinase positive and
HIV associated variants, and have been
reported to have worse outcomes. [43] CD 3
was expressed in 18.5% of the cases of
DLBCL in this study, in contrast to
observations by Nakamura in Japan in
which none of the cases of DLBCL was
positive for CD3. [44]
Technical factors arising from
tissues handling as well as focal
involvement by the neoplastic process could
account for this “aberrant” expression of T
cell antigens in B cell lymphomas. In
addition, expression of T cell antigens in
diffuse large B cell lymphomas could result
from a Richter transformation of
low/intermediate
grade
lymphomas.
Although little is known about the
significance of CD3 expression in large B
cell lymphoma, it indicates that in addition
to CD20 and CD3, lineage specific markers
such as CD79a, PAX5, CD138, or
molecular analysis may be necessary in
detecting post therapy minimal residual
disease. [45]
Burkitt lymphoma represented 21.4% of
all non Hodgkin lymphomas in this study.
This is lower than observations in Zaria and
Ibadan, with Burkitt accounting for 51%
and 29.9% respectively, but is higher than
14.6% obtained in Iraq. [8,11,22] Fifty percent
(50%) of the cases occurred in children,
similar to findings in Malaysia, with 53.8%
of Burkitt occurring children. [20] Overall,
abdominopelvic organs were involved in
63.6% of Burkitt, and this mirrors the
observation in the previous study in Jos by
Obafunwa that an abdominopelvic mass was
the major form of presentation in 67.8% of
Burkitt Lymphoma cases. [9] In this study,
the ovary was the commonest organ affected
in the abdomen accounting for 20% of all

cases of Burkitt, similar to findings in
Uganda with the ovary accounting for 21%
of cases. [46] In contrast, the ovary was the
third commonest site for Burkitt in Ibadan,
accounting for only 7.9% of all cases. [8] In
this study, only a solitary case of Burkitt
was seen in the jaw, which also contrasts
findings in Ibadan, in which the jaw was the
commonest site for Burkitt, accounting for
37.1% of cases. [8] The relative lower
frequency of Burkitt in this study as well as
of endemic Burkitt could be due to the
frequent practice of fine needle aspiration
cytology (FNAC) in diagnosing head and
neck masses in children. The use of FNAC
for such lesions precludes the need for
surgical biopsies for histology. Equally, a
significant number of Burkitt lymphomas
are diagnosed by haematologists using bone
marrow
aspirates.
This
apparent
predominance of sporadic over endemic
Burkitt in these studies was also seen in
Ghana, where Burkitt lymphoma displayed
a pattern of presentation as an abdominal
rather than a jaw tumour. [47]
A positive expression of CD20 was
seen in 73.3% of all the cases of Burkitt,
lower than 99.2% and 97.6% seen in studies
performed in Uganda and Italy respectively.
[46,48]
Expression of T cell antigens was seen
in a solitary case, a picture similar to that
obtained in Japan in which none of the cases
of Burkitt expressed CD3. [44]
*Follicular lymphoma (FL) made up only
7.1% of all non Hodgkin lymphomas in this
study. It varies markedly from the National
estimate of 13.3% for Nigeria, and 16%
obtained in a study in Zaria, but approaches
that of 6.2% in Korea. [11,49] CD20
expression was observed in 80% of cases in
this study, less than a 100% expression rate
observed in the United States. [50]
A B cell immunophenotype was
predominant in this study, accounting for
54(77.1%) of all non Hodgkin lymphomas.
This is slightly higher than observations
made from studies carried out in Ibadan
(75%) and India (72%) but is lesser than
[51-53]
findings
in
Greece
(88%).
Interestingly, in Argentina, a 10 year
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retrospective study of lymphomas observed
that all were of a B cell phenotype. [54] A
male to female ratio of 0.7:1, amidst B cell
lymphomas, was obtained in this study. This
is at variance with a ratio of 1.57:1 obtained
in Sudan. [14] The mean age for B cell
lymphomas in this study was 36.9±18.9
years, which is lower than 54.4years
observed in China. [17] The peak age for B
cell lymphomas in this study was between
36 and 45 years, much earlier than the peak
age of 47-67 years obtained in Sudan. [14]
T cell lymphomas accounted for 5.7% of
all non Hodgkin lymphomas seen in this
study. This is lower than 12% and 17.2%
reported in Ibadan and Korea respectively,
but higher than proportions of 3% and 5.2%
obtained in Canada and France respectively.
[41,49,55]
A female predominance was
observed amidst T cell lymphomas in this
study, with a male to female ratio of 1:3.
This contrasts with a male predominance
observed in China, with a male to female
ratio of 2.2:1. [17] The mean age for T cell
lymphomas in this study was 41.0±18.3
years.
Five (5) of non Hodgkin lymphomas
in this study were non reactive for both B
and T cell lineage markers. This is similar to
findings by Thomas JO, in which 13 of 100
cases were non reactive, and by Kaylan in
India, in which 3 of 53 cases were non
reactive for lineage specific markers. [51,52]
Archival formalin fixed paraffin embedded
blocks could be problematic during
immunostaining. Notwithstanding, studies
carried out by Thomas, Iliyasu and
Adelusola have all demonstrated that
routinely processed blocks from third world
countries were suitable for immunostaining.
[11,51,39]
Attempts at phenotyping carried out
in this region of the world utilized a limited
number of lineage specific monoclonal
antibodies. This is due to resource
limitation. In Sudan, Hamid employed a
panel consisting CD45, CD20, CD3, CD15
and CD30 to phenotype lymphomas,
whereas Thomas concluded that a panel of
three antibodies is adequate for routine
immunocharacterisation of lymphomas in

this environment. [51,14] However, the limited
panel could account for the considerable
number of uncharacterized lesions.
In conclusion, this analysis of 78
histologically diagnosed lymphomas has
demonstrated the predominance of non
Hodgkin lymphomas and of diffuse large B
cell and Burkitt lymphomas amidst non
Hodgkin lymphomas. Archival paraffin
embedded blocks was shown to be suitable
for immunostaining, with a vast majority of
the lymphomas of B cell lineage.
In this era of personalized medicine,
characterizing
lymphomas,
and
malignancies in general should become
routine,
as
techniques
such
as
immunohistochemistry have witnessed
proliferation
of
antigens,
improved
specificity, and automation.
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