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ABSTRACT

Introduction: Non-Hodgkin lymphomas (NHL) are assorted group of malignant lymphoproliferative disorder and
showing distinctive patterns of behavior and responses to treatment. Objectives: The study aims to assess the
diagnostic role of immunohistochemistry for immunophenotyping of non-Hodgkin lymphoma into B-cell and T —
cell phenotypes, and to correlate them with age, sex and site of biopsy. Methods: A total of 40 cases of NHL were
collected during two years 2012-2013.H&E, IHC were done. The markers used in this study were LCA, CD20,
CD3, Ki67, CD10, CD15, CD30, EMA, Bcl2, TdT, CD5, CD34, using En Vision system. Results: 22 cases were
males (55%) and 18 cases were females (45%), M: F ratio 1.2:1, age range 2-85. B-cell lymphomas were (87.5%),
T-cell lymphomas were (7.5%), unclassified (5%). The most common type of NHL B-cell type was DLBCL
(32.5%), followed by Burkitt lymphoma (12.5%), follicular lymphoma (7.5%), MZL (7.5%), B-cell lymphoma
unclassified (5%). T-cell lymphomas were three, Precursor T- lymphoblastic lymphoma, T-cell lymphoma
(unspecified), anaplastic large cell lymphoma. Two cases were unclassified. The major affected age group was 45-
59 (37.5%). Nodal and extranodal were equally affected 50% each. The most common nodal site were cervical
lymph nodes (20%). The most common extranodal site were the GIT (17.5%). Conclusions: We concluded that
IHC is a very important investigation for all lymphomas and for immunotherapy. IHC is also important for
differential diagnosis with other malignancies. B-cell lymphomas outnumber T-cell lymphomas, the most common
type of B-cell NHL was diffuse large B-cell lymphoma (DLBCL), followed by Burkitt lymphoma. B-cell
lymphoma most commonly nodal with cervical predominant. All T-cell lymphomas were extranodal.

KEYWORDS: Non-Hodgkin lymphoma, immunophenotyping, Yemen.

INTRODUCTION Center, NHL ranked 2" among females 8% and 1°

Lymphoma is a malignancy of lymphoid tissue. The
diagnosis of lymphoma is regulated according to the
stratification of neoplasms depending on their precursor
cell and clinical manifestations, based on the standards
laid down by World Health Organization (WHO).! The
initial diagnosis of lymphoma by light microscopy
constantly remains the typical diagnostic modality./?! The
keying of lymphomas need immunophenotyping.

NHLs are malignant assorted group of lymphoid disorder
and showing distinctive responses to treatment. NHL
consists of many subtypes, each with distinct etiology,
morphology, clinical manifestations and
immunophenotyping.®*!

NHL is the 8" most common malignancy in men and the
11" in women. The disease accounts for 5.1% of all
cancer cases and 2.7% succumbed from the disease.

NHL is one of the top ten most frequently diagnosed
cancers in Yemen. In north Yemen out of a total number
of 3782 cases registered at the National Oncology

among males 11%. Similarly, in south Yemen NHL
ranked 2" among malignant neoplasms, constituting 8.2
% out of a total of 3389 cases in Cancer Registry Center
in Aden in both sexes.!]

The pathogenesis of NHL become Probable with the aid
of immunohistochemistry (IHC) and its careful
application aids identification of immunophenotype in
most of NHLs."®! IHC methods have become a necessary
investigation of diagnostic pathologic studies, in NHL it
is used for classification of lymphoid tumors into B-cell
and T-cell phenotypes and for differential diagnosis with
other malignancies.

Diffuse large B cell lymphoma (DLBCL) is the most
common subtype of NHL in the west and accounts for
approximately 60% of patients with B cell lymphomas in
the East.” Although World Health Organization (WHO)
define these tumors as single disease entity, the variety
of clinical presentations and pathologic, genetic
characteristics strongly suggest that these neoplasms
denote a dissimilar group of tumors.*”
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The incidence of subtypes of malignant lymphomas is
different according to geographic regions paralleled with
western countries; regions of Asia have stated greater
frequency of T-cell lymphoma and lesser frequency of
follicular lymphoma and Hodgkin lymphoma.***2

CD20 is a cell surface antigen expressed precisely on
most human B cells.*® Because CD20 is also expressed
on more than 90% of B-cell lymphomas, CD20 has
become a good molecular goal for monoclonal antibody
therapy™™* CD20 is the most broadly used Pan B-cell
marker, is expressed from the native B cell upto last
stages of B-cell development just preceding to
plasmacytic differentiation.!*®

The aim of this study is to assess the diagnostic role of
immunohistochemistry for immunophenotyping of Non-
Hodgkin lymphoma on formalin fixed paraffin
embedded  sections according to the WHO
classifications,™ and correlate them to age, sex, site of
biopsy and to compare our results with other geographic
regions.

PATIENTS AND METHODS

A retrospective study of 40 cases diagnosed as
lymphoma in their biopsy specimens during two years
2012-2013 from a private laboratory in Sana'a, one case
was excluded because it did not fit the criteria. The data
of age, sex, site of biopsy were collected from request
forms and histopathology and immunohistochemistry
data were collected from laboratory records, all slides
were reviewed to know the phenotype of lymphoma
cases into B-cell and T-cell according to WHO
classifications using immunohistochemistry. Data
processing was done using the Statistical Package for
Social Sciences SPSS 19, Chi-square test was applied
with P-value >0.05 considered significant.

All the biopsies were fixed in 10% neutral buffered
formalin and processed for paraffin embedding,

sectioning and staining with H&E. IHC was done on 3
um thick section of representative tumor areas. Of all
cases, histological slides were deparaffinized in xylene,
different alcohol series, endogenous peroxidase blockage
for 20 min with 3% H,0, methanol, followed by antigen
retrieval in pressure cooker (citrate buffer PH 6.0). The
sections were placed in phosphate buffer saline (PBS)
(PH.7.4). Overnight incubation with primary antibodies
at 4°C, rinsing in PBS 3x5min. Secondary antibody
labelled polymers with horseradish peroxidase. Color
was developed with Diaminobenzidin (DAB) + Buffer
substrate for liquid DAB. Positive and negative control
slides were used.

The markers available were LCA, CD20, CD3, CD10, Ki
67, CD15, CD30, EMA, Bcl2, TdT, CD5, CD34, with
optimal dilutions using En vision system. For differential
diagnosis, also these markers were also used CK,
Vimentin, Actin, CD99, CD117, Synaptophysin, S100,
CEA and PSA.

RESULTS

A total of 40 cases of NHL were collected
retrospectively, 22 cases were males (55%) and 18 cases
were females (45%) M:F ratio was 1.2:1 age range was
2-85 years mean age 43.28. B-cell lymphomas 35 cases,
(87.5%) T-cell lymphomas were three cases, (7.5%) and
unclassified two (5%). The B-cell lymphomas were
DLBCL 55%, Follicular lymphomas (7.5%), Extranodal
marginal zone B-cell lymphoma (MALT) (7.5%), Burkitt
lymphoma (12.5%), B- cell lymphomas (unclassified)
were (5%).

T cell lymphomas were (7.5%), precursor T- cell
lymphoblastic lymphoma, T cell lymphoma-unspecified,
anaplastic large cell lymphoma, two cases were
unclassified. (Table 1) The age group was bimodal, early
age <29 (30%) and late age 45-59 years (37.5%).

Table 1: Distribution of patients according to subtypes of NHL and sex.

Sex Total p-value

Type of lymphoma Male Female

No| % [No| % |[No| %
B-cell lymphoma
Diffuse large B cell lymphoma 13 1325] 9 |225| 22| 55
Follicular lymphoma 2 5 1 25| 3|75
Extranodal marginal zone B cell lymphoma (MALT) | 1 | 25 | 2 5 3 | 75 | 0.001
Burkitt Lymphoma 2 5 3 1 75| 5 |125
B-cell lymphoma (‘unclassified) 2 5 - - 2 5
Subtotal 20| 50 |15 |375| 35875
T- cell lymphoma
Precursor T- cell lymphoblastic lymphoma /leukemia | 1 | 2.5 - - 1| 25
T cell lymphoma- unspecified - - 1 25| 1] 25 0.148
Anaplastic large cell lymphoma 1|25 - - 1| 25 '
Subtotal 2 5 1 ]125] 3|75
Unclassified - - 2 5 2 5 -
Total 22 | 55 | 18 | 45 | 40 | 100
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DLBCL were distributed in all age groups with the highest peak between 45-59. Burkitt lymphomas all were in

younger age group (Table 2).

Table 2: Distribution of patients by subtypes of NHL and age.

Age group (years)
Lymphoma subtypes <15 | 15-29 | 30-44 | 45-59 | 60-74 [ > 75 [ Total | %
Diffuse large B cell lymphoma 1 5 2 8 3 3 22 55
Follicular lymphoma - - - 1 1 1 3 7.5
Extranodal marginal zone B cell lymphoma (MALT) - - 1 2 - - 3 7.5
Burkitt Lymphoma 5 - - - - 5 12.5
B-cell lymphoma ( unclassified) - - - 1 1 - 2 5
Precursor T- cell lymphoblastic lymphoma /leukemia - - - 1 - - 1 2.5
T cell lymphoma- unspecified - - - 1 - - 1 2.5
Anaplastic large cell lymphoma - 1 - - - - 1 2.5
Unclassified - - 1 1 - - 2 5
6 6 4 15 5 4
Total 15% | 15% | 10% | 37.5% | 12.5% | 100% | 40 | 190

According to the specific anatomical location of NHL, the nodal location were (50%), with cervical predominant. The
extranodal locations were (50%), with GIT predominant. (Table 3).

Table 3: The anatomic distribution of specific types of NHL.

- - [v)
Specific B-cell phenotype - T ceIITpigslrllotype No %
Site anatomic DLBCL | FL | MzL | BL | Lymphoma | PTLL | Lymphoma | ALcL | bymphoma
Location . oo Unclassified
Unclassified unspcified
Cervical
LN 5 1 - 1 1 - - - - 8 (20)
Etlj\lbmandlbular 3 i i i i i i i 1 4 (10)
Nodal Abdominal LN 2 : : 1 : : : : : 3(75)
Axillary LN 1 1 - - - - - - - 2 (5)
Inguinal LN 2 1 - - - - - - 3(7.5)
Subtotal 13 3 0 2 1 0 0 0 1 20 (50)
Head&neck 3 - 1 - - - 1 512.5)
GIT 3 - 2 2 - - - - - 7 (17.5)
Retroperitoneum 1 - - 1 - - - - - 2 (5)
Spine 1 - - - - 1 - - - 2 (5)
Extranodal | Soft tissue - - - - - - 1 - - 1(2.5)
Chest - - - - 1 - - - - 1(2.5)
Mediastinum - - - - - - - 1 - 1(2.5)
Breast 1 - - - - - - - - 1(2.5)
Subtotal 9 0 3 3 1 1 1 1 1 20 (50)
Frequency Of different 3 3 5 1 40
Types of NHL(%) 205 | 75| 75 | azs | 20 @5 | 1@9 |1@5 ) 20) (100)

DLBCL=diffuse Large B-cell lymphoma, FL= follicular lymphoma, MZL= marginal zone lymphoma, BL= Burkitt lymphoma, PTLL=
precursor T-lymphoblastic lymphoma ALCL=anaplastic large cell lymphoma

According to typing of the NHL based on IHC markers.
(Table 4) In DLBCL, one case was F+ve for CD 15, two
cases show CD30 +ve (anaplastic variant), in one case
the Ki67 +ve in few cells only, and one shows T-cell
rich. Follicular lymphomas showed follicular pattern, Bcl
2 was mandatory for differential diagnosis with follicular
hyperplasia.

Burkitt lymphomas most commonly found in children,
and show high proliferation index. Two cases were B -
cell lymphomas (unclassified), were +ve for LCA and
CD20 only.

Precursor T —cell lymphoblastic lymphoma / leukemia,
TdT was mandatory for diagnosis, whereas Ki67 50%, T
— cell lymphoma (unspecified) showed focal positivity
for CD3.

Anaplastic large cell lymphoma was CD3, LCA, CD30 +
ve in most of the cells. Unclassified cases were only
positive for LCA, B-cell and T-cell markers were
negative.
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Table 4: Typing of the subtypes of NHL based on IHC markers.

Lymphoma subtypes LCA | CD20 | CD10 | CD3 | CD15 | CD30 Ki67 EMA | TdT | Bcl2
Diffuse large B cell lymphoma + + + - - - 80% -
Follicular lymphoma + + - 40-60% +
Extranodal marginal zone B cell 0
lymphoma (MALT) " " i 20-30%
Burkitt Lymphoma + + + - 80-90%
B-cell lymphoma ( unclassified) + + -
Precursor T- cell Iy_mphoblastlc N i i + 50% +
lymphoma /leukemia
T cell lymphoma- unspecified F+ - F+
Anaplastic large cell lymphoma + - + + -
Unclassified lymphoma + - -
DISCUSSION cases. Our result was in agreement with the result of
NHLs are  assorted group  of  malignant Howell et al.

lymphoproliferative disorders. A total of 40 cases of non
— Hodgkin lymphoma, The male to female ratio was
1.2:1. This finding was in consistent with a previous
study conducted by Enonomophos T et al."® whom they
found M:F ratio of 1.2:1, other study done by Hamid KH
et al™ in which the M:F ratio was 1.6:1, This male
preponderance has been reported in other studies.

Age range was 2-85 years. In the study of salwa HS?”
from Sudan, she noted that the age of cases was ranged 0
— 90 years.

According to the immunophenotypic profile, Sharma M
et al.®) Found that B — cell type was (89.3%), T- cell type
was (10.7%). Yago RT et al.”"! in Iraq found (91%) B —
cell and (9%) were T — cell, which is similar to our
study.

The most common subtype of NHL was DLBCL.
Sharma M et al.®! decided that DLBCL constituted
46.8% of all NHL.

DLBCL constituted in different Asian countries, Iran
37.8%, Korea 43.2%, Tiwan 47.2% / 39%, India 34%,
China 35.1%, Thiland 50.5%, Japan 33% / 33%, Asia
41.2%, UK 41.3%, USA 20%.%4 our results was more or
less similar to the results of Thiland but higher than all
other countries. This is because of the small sample that
we were having.

Burkitt lymphoma was the second most common type of
NHL. Burkitt lymphoma amounted in Egypt 6.9 %,
Pakistan 1%, Kuwait 4%, India 2%, India 4.1%. In
one study no Burkitt lymphoma cases were seen.®! our
result was higher than all the other studies.

In the study of sharma M et al.”! follicular lymphoma
accounted 4.3% of all NHL. There was a significant
variation in the proportion of follicular lymphoma which
accounted for 15% in India and 11% in Kuwait, but 3%,
5.2% in Pakistan and Egypt.?®! All of these results were
significantly lower than those in western series. Howell
et al.”! reported 8% FL in the Gastrointestinal NHL

In the study of sharma M et al.®! MZL accounted for
2.1% of all NHL, Naresh et al.”®! reported 8.2% MZL.
Our results were in agreement with Naresh et al. But
higher than sharma et al.

In our current study, the age group was bimodal, One
study done by Sharma M et al.®! the incidence of NHL
including both sexes was seen in age group 31-40
(21.3%) followed by age group 61-70 (19%). Another
study decided by Hingorjo MR et al.l® showed bimodal
age group, the first peak occurring in the age range 12-13
years, the second peak between (52-62) years. Our late
age group was similar to the study of Hingorjo MR et al.
which was one decade earlier than the west.

In B — cell lymphomas, the nodal to extranodal ratio was
1.46:1, while all the cases of T — cell lymphomas were
extranodal. This finding was decided with Andrew M et
al.”®! whom he stated that the most common site for T
cell NHL was the extranodal site.

Regarding nodal presentation, one study done by Erum
Naz et al” found that cervical presentation was
(32.3%) followed by (14.5%) Inguinal lymph node.
Sarpel et al.® in Turky stated that more than half of
cases (54%) were nodal. Ameen R et al.”®! noticed that
54% of the cases were extranodal presentation. Our
current study was intermediate among these studies.

We concluded that IHC is a very important investigation
for all lymphomas which is important for
immunotherapy and for differential diagnosis with other
malignancies.

B-cell lymphomas outnumber T-cell lymphomas, the
most common type of B-cell NHL was DLBCL,
followed by Burkitt lymphoma. B-cell lymphoma most
commonly nodal with cervical predominant. All T-cell
lymphomas were extranodal.
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