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ABSTRACT

Background: Histopathological examination remains crucial for diagnosis and classification
of Hodgkin’s disease (HD) but poses problems when characteristic features of HD are not
presentand hence the value ofimmunohistochemistry. Experience withimmunohistochemistry
in developing countries is limited due to cost.

Objective: To describe the immunophenotypic and histologic types of Hodgkin’s disease in
Kampala, Uganda

Design: A cross-sectional study.

Setting: Makerere University Medical School, Department of Pathology.

Methodology: Two hundred formalin fixed, paraffin- embedded biopsies, which had been
previously diagnosed as Hodgkin’s disease in the Makerere University, Department of
Pathology from 1980-2000, were re-assessed with haematoxylin and eosin. The sections were
then subjected to immunochistochemistry using monoclonal antibodies: leucocyte common
antigen (CD45), antibodies to Reed-Sternberg cells (CD15, CD30) and to B cells (CD20).
Resulits: Of the 200 biopsies, 171 (71.3%) were diagnosed as Hodgkin’s disease using
immunochistochemistry. The mean age of the 171 cases was 26.1(SD 16.2) years; mode 20.0;
median 22.5 years. The 15-24 year age group was most affected (47.2%). There were more
males (65.9%) than females and most were Baganda who are the main tribe in the central
region of Uganda. Mixed cellularity (35.7 % ) and lymphocyte depleted (24.6 %) HD were the
commonest histological types. Classic HD (CD30, CD 15, CD20, CD45) was the most
commonest (77.8 %) immunophenotype.

Conclusion: Classic Hodgkin’s disease (CD30, CD 15, CD20 and CD45) is the most commonest
immunophenotype in Kampala, Uganda, and mixed cellularity and Iymphocyte depleted are
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the main histologic subtypes.

INTRODUCTION

Hodgkin’s disease is the third most common
Iymphoma (after Burkitt’s lymphoma, and other non-
Hodgkin’s lymphomas) in Kampala, Uganda, according
to the Cancer Registry kept at the Makerere Medical
School(1). The incidence of the discase seems to have
remained static in contrast to other lymphomas in which
there has been a dramatic rise in incidence since the
beginning of the HIV/AIDS pandemic(2).

The prognosis of Hodgkin’s disease largely depends
on accurate histopathological diagnosis and
classification(3). Therapeutic approaches of Hodgkin’s
disecase are also largely dependent on clinical stage.
However histopathological diagnosis poses some problems
for the histopathologist when the classical histological
features of Hodgkin’s disease are not seen(3).
Histologically, the diagnosis of Hodgkin’s disease is based
on the identification of malignant Reed-Sternberg cells in
a background of lymphocytes, eosinophils, neutrophils,
plasma cells and macrophages(4).

There are four histological subtypes (lymphocyte
predominant, nodular sclerosing, mixed cellularity and
lymphocyte depleted) according to the Rye
classification(5). This classification is important for

prognosis. Lymphocyte predominant has the best prognosis
followed by nodular sclerosing, mixed cellularity and
lymphocyte depleted respectively. [n 1994, a new
iymphomaclassification, the Revised European-American
Lymphoma Classification (REAL) was agreed based on
morphologic, immunologic, and genetic criteria(6). It
places Hodgkin’s iymphoma into two groups: classical
Hodgkin’s disease and nodular lymphocyte predominant
Hodgkin’sdisease(6). Classical Hodgkin’s disease consists
of nodular sclerosing, mixed cellularity, and lymphocyte
depletion.

In the developed countries immunohistochemistry is
being used for diagnosis in problematic, borderline and in
unusual cases to resolve the diagnosis.
Immunohistochemical techniques are used to detect
antigenic molecules in situ in human cell and tissue
samples, and have been used widely in recent years both
indiagnostic pathology and inresearch into human disease.
Monoclonal antibodies (antibodies of single specificity,
generated from immortalisation of plasma B cells in vitro)
are essential tools for detecting antigenic molecules.
Immunohistochemical studies have mapped the expression
of various CD antigens to specific cells and tissues. This
has led to their use as cell or tissue markers in the
histopathology  diagnosis  of  lymphomas.
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Immunophenotype refers to the antigenic profile for
example B cells express CD20 and CD79a(4). Many
studies have been done in western countries on
immunophenotype of Reed-Sternberg (RS) cells in an
attempt to define the origin of these cells (5-7). In fact
some recent studies have defined the origin of RS cells as
B-lymphocytes(8,9). For the diagnosis of Hodgkin’s
disease, combinations of a number of markers are used.
These include activation antigens (CD30, CD15, CD25,
and CD71), HLA related markers (CD74, HLA-DR), T
and B cell associated antigens UCHL-1/CD7 and CD20/
L26, and leucocyte common antigen (CD45).

More recently Carbone and others (10) have shown
that RS cells and their morphologic variants express CD40
inallthe 171 cases of Hodgkin’s disease studied irrespective
of the histological types.

Immunohistochemically, Hodgkin’s disease falls into
two broad categories. The first one is the classical
Hodgkin’s disease with the classical RS cells, which have
an antigen profile of CD30*, CD15*, CD20-, and CD45".
The second is nodular lymphocyte predominant(11)
Hodgkin’s disease with the putative neoplastic cells -
lymphocytic (L) and histiocytic (H) cells, which are B
cells with an antigenic profile of CD30-, CD15, CD20*,
and CD45*. Monoclonal antibodies have also been used to
distinguish Hodgkin’s disease from other lymphomas that
histologically show a striking similarity to Hodgkin’s
disease such as T-cell/histiocyte-rich B-cell lymphoma
and anaplastic large cell lymphoma.

This work was part of a larger study thatevaluated the
reliability of haematoxylin and eosin using
immunohistochemistry as gold standard(4). The objective
of this paper,is to describe the immunophenotypic and
histologic types of Hodgkin’s disease in an African
population in Kampala, Uganda.

MATERIALS AND METHODS

Study design and setting: This cross sectional study was carried
out in the Makerere University Medical School, Department of
Pathology. The department renders the bulk of biopsy services
for the whole country and autopsy services for Mulago Hospital
handling over 6000 biopsies per year. All the biopsies received
from hospitals and health units including Mulago Hospital are
kept as formalin-fixed, paraffin embedded tissue blocks.

Study population: This consisted of biopsy specimens received
and preserved as formalin-fixed, paraffin embedded tissues, in
the Makerere University Department of Pathology, from 1980-
2000 inclusive.

Sampling procedure: The first 200-biopsy specimens where a
diagnosis of Hodgkin’s disease had been made by a
histopathologist using haematoxylin and eosin from 1980 to
2000 inclusive were consecutively entered into the study. Any
poorly fixed sections, those with extensive tissue or cell necrosis
were excluded. The specimens for the study were retrieved from
the general pool of formalin- fixed, paraffin-embedded tissue
blocks in the Department of Pathology. They were screened and
assessed; and those meeting the inclusion criteria were entered
into the study.

Data collection methods: Each specimen was given a serial
number and tissue blocks were then subjected to routine H &E
and reinterpreted by the investigator using the criteria proposed
by Luke’s and Butler and the Rye conference (12-14). Where it
was not clear as to whether the diagnosis was nodular sclerosing
Hodgkin’s disease, Gordon and Sweets’ reticulin method (15)
for reticulin fibres was employed. The histologic diagnosis of
each specimen was entered on to a data entry form. The same
tissue blocks were subjected to monoclonal antibodies (16)
CD15, CD20, CD30, and CD45 and an immunohistochemical
diagnosis made. The results for each specimen were entered on
to the data entry form.

Datamanagement and analysis: Data were collected and entered
into the computer using EPI INFO software for storage and
initial analysis. Further analysis was done using SPSS software.
The data were summarised in frequency tables, means, graphs
and charts.

Immunohistochemical diagnosis: The diagnosis of Hodgkin’s
disease was confirmed by staining the sections with monoclonal
antibodies, which bind to antigens expressed on the Reed
Sternberg cells. Panels of four antibodies were used including
antibodies to CD 15, CD30, CD45, and to B cell antigen CD20.

RESULTS

Socio demographic characteristics of study population:
The age distribution of the 171 patients, diagnosed as
having Hodgkin’s disease by immunohistochemistry is
shown infigure 1. The majority of patients with Hodgkin’s
disease were in the 15-24 year age group.

Figure 1

Age (years) distribution of patients with
Hodgkin’s disease
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Age was not recorded in three biopsies

Sex distribution: There were 112(65.9%) males and
58(34.1%) females with Hodgkin’s disease during the
period of review, showing a male to female ratio of 1.93:1.
One patient had no sex recorded. The Baganda were the
most frequent tribe affected by Hodgkin’s disease
accounting for 61(35.7%) of the cases followed by the
Acholi 12(7%), Etesot 12(7.0%) and others 36(21.1%).
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Figure 2

Histological subtypes of Hodgkin’s disease confirmed in 171
specimens by immunohistochemistry

40
357

35 1
30
246
8 % 216
g 20 18.1
& 15
10
5
0
Lymphocyte Nodular Mixed Lymphocyte
predominant  sclerosing celiularity depleted

Most of the cases of Hodgkin’s disease were of mixed
cellularity (35.7%), followed by lymphocyte depleted
(24.6%), lymphocyte predominant (21.6%) and nodular
sclerosing (18.1%).

Immunological subtype: After immunostaining, 171
(71.3%) of the 200 specimens were positive for Hodgkin’s
disease. These have been classified into their
immunological subtypes as shown in Table 1.

Table 1

Immunological subtypes of Hodgkin’s disease

Subtype No. (%)
Classic Hodgkin’s disease 133 (77.8)
(CD30, CD15%, CD20,, CD45")

Nodular lymphocyte predominant 38(22.2)
Hodgkin's disease

(CD30, CD15, CD20*, CD45%)

Total 171 (100)

Classic Hodgkin’s disease is defined as the
immunophenotype of CD30*, CD15*,CD20-,CD45-, which
also happens to be the immunophenotype of Reed Sternberg
cells. Classic Hodgkin’s disease consists of: mixed
cellularity, lymphocyte depleted and nodular sclerosing
histological subtypes.

DISCUSSION

The aim of this study was to classify the different
immunophenotypic and histologic types of Hodgkin’s
disease in Kampala, Uganda. In the current study,
Hodgkin’s disease appears to affect mainly young people
in the 15-24 year age group accounting for 47.2% of the
cases. This finding conforms to the pattern observed by
others in Uganda(17), Kenya(18) and Zimbabwe(19).
There was a male preponderance with a male to female
ratio of 1.93 to 1, a finding similar to what other workers

have reported from Kenya(18), Uganda(1) and South
Africa(20). The Baganda were the most common tribe
affected by Hodgkin’s disease with 61(35.7%) of the
cases, followed by the Acholi (7%), Etesot (7%), Langi
(6.4%), Soga (6.4%), Lugbara (6.4%), Nkore (5.9%) and
others. The high percentage of the Baganda might be a
reflection of the tribal distribution of the Mulago Hospital
patient population since Mulago s located withinUganda’s
central region where the Baganda are the majority tribe.
Immunophenotypes: The results show that classic
Hodgkin’s disease (with immunophenotypes CD30*,
CD15*,CD20 and CD45) is the common immunological
subtype of Hodgkin’s disease in Kampala, Uganda
accounting for 77.8% of the cases. Classic Hodgkin’s
disease encompasses the nodular sclerosing, mixed
cellularity and lymphocyte-depleted types. The pattern
conforms to the study by von-Wasielewski ez al. in 1997,
in which 83% of 1751 cases of Hodgkin’s disease showed
the classic immunophenotype(21). Similar results have
been obtained by re-analysing results from Costa Rica(22)
and Malaysia(23). In the Costa Rican study classic
Hodgkin’s disease accounted for 87.5% of the cases while
in Malaysia a similar result (84%) was observed.
Unfortunately there were no African studies of
immunophenotyping of Hodgkin’s disease with which to
compare the findings of the current study.

Histological subtypes: The majority 61(35.7%) of
the 171 cases of Hodgkin’s disease belonged to the mixed
cellularity group followed by lymphocyte depleted with
42(24.6%). This finding iscomparable to the typesreported
by Dhru ez al. (17), Olweny et al(24) and Wright(25) in
Ugandain the 1960s and 1970s. Similar observations have
been made elsewhere in Kenya(18), and amongst black
Zimbabweans(19) and South Africans(20). This is in
contrast to findings in developed countries where nodular
sclerosing and lymphocyte predominant are the main
histological types(26).

The reason for the preponderance of these poor
prognostic histological subtypes of Hodgkin’s disease in
the developing countries is not well understood but has
been linked to possible exposure to ahypothetical infection
atavery youngage(25). This is in contrast to the developed
countries where children are protected from infection and
therefore Hodgkin’s disease does not occur until later in
life when there is a better host response and histological
subtypes, with a better prognosis, predominate. The
infectious agents affecting people in the developing world
include Epstein Barr virus and endemic malaria(27). Ithas
also been postulated that repeated exposure to malaria
parasites from birth leads to defects in immunity(25).
Recently Taylor(28) has summarised the available evidence
linking Epstein Barr Virus (EBV) and Hodgkin’s disease
although not as strong as that between EBV and Burkitt’s
lymphoma and nasopharyngeal carcinoma.

All in all, the real reasons for the differences in the
histological types of Hodgkin’s disease in thé develuped
and developing countries are not yet established and the
mystery continues.
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In conclusion, Classic Hodgkin’s disease (CD30,
CD15*, CD20* and CD45%) is the most common
immunophenotype in Kampala, Uganda, and mixed
cellularity and lymphocyte depleted are the main histologic
subtypes.
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