
Lymphoma Prevalence Patterns in
Uganda, 1969-2006

Adriane Kamulegeya*♦, Louis Muwazi**

*Uganda Program on Infections and Cancers (UPCID), Makerere University College of
Health Sciences, Kampala, Uganda

**School of Health Sciences, Makerere University College of Health Sciences, Kampala, Uganda

Original Article
Middle East Journal of Cancer 2013; 4(3): 119-124

♦Corresponding Author: 
Adriane Kamulegeya, MD
Uganda Program on Infections
and Cancers (UPCID), 2nd
Floor Clinical Research
Building, Mulago Hospital
Complex, Makerere University
College of Health Sciences,
Kampala, Uganda

Email: adrianek55@gmail.com

Introduction
Neoplasms originating in the

lymphoid tissue comprise a diverse
yet closely related group of
neoplasms, including non-Hodgkin's
lymphoma (NHL), Hodgkin's
lymphoma, multiple coexisting

lymphomas, post-transplant lympho-
proliferative disorders and acute
lymphoproliferative disorders
associated with primary immune
disorders as well as those associated
with HIV and iatrogenic
lymphomas.1 In Uganda, lymphomas

Abstract
Background: Lymphomas are a complex group of malignancies that require

advanced technology for proper classification. Unfortunately Uganda, as with numerous
other Sub-Saharan African countries, lacks these resources. As a result, lymphoma
diagnoses do not follow WHO guidelines.
Methods: Histopathology records at Makerere University College of Health

Sciences, Department of Pathology and the population estimates available through the
Population Division of the United Nations Department of Economic and Social Affairs
(2011) were used to calculate the prevalence of lymphomas in Uganda.
Results: The most common pediatric (age: less than 15 years) lymphoma was

Burkitt’s lymphoma, followed by lymphoblastic lymphoma. For adolescents and
young adults (age: 15 to 24 years), Hodgkin’s lymphoma was the leading subtype,
followed by lymphoblastic lymphoma. For adults, small lymphocytic lymphoma was
the most common subtype, followed by Hodgkin’s lymphoma. In this study there was
a dip in the prevalence of lymphomas during the period 1979 to 1988, followed by a
steady increase. This coincided with the time when Uganda lost many of its experts
because of political turmoil and therefore might be due to a lack of clinicians and
histopathologists that lead to this decline. 
Conclusion: This study highlights the deficiencies in diagnosis of lymphomas,

making it difficult to compare with other centers. There is a need to invest in immuno-
histochemistry techniques to aid better classification of lymphomas  in Uganda.
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are the most common childhood malignancies
with Burkitt’s lymphoma accounting for the bulk
of cases. Among adults they rank fourth,2 hence
their importance in cancer epidemiology in
Uganda. Lymphoma classification is continuously
updated as better diagnostic techniques and
treatment protocols allow for distinct entities to be
defined from broader categories.3 Although the
WHO 2001 and 2008 classifications are a
worldwide consensus,4 the prior diagnoses are
difficult to categorize per the new criteria.
Additionally developing countries that do not
have as many facilities must use the systems that
are not in tandem with WHO criteria, making
comparison difficult.5 Unfortunately Uganda, just
like most other Sub-Saharan African countries
(SSA), has yet to upgrade diagnostic criteria to
match that of the WHO.6 In recent years an
increase in incidence and prevalence of
lymphomas, particularly in developed countries
has been reported.7-9 Furthermore, HIV/AIDS is
reported to increase the incidence and prevalence
of certain lymphomas.10,11 However, reports from
SSA are contradictory with some showing an
increased incidence whereas others have not
shown this change.2,11,12 The increased availability
of highly active anti-retroviral therapy in SSA
may see an increment in both incidence and
prevalence of lymphomas among persons
diagnosed with HIV/AIDS.2,13 Other changes that
have taken place in Uganda such as wars,
HIV/AIDS, improved socio-economic status and
the rapidly rising population may affect disease
epidemiology making a study of the pattern of
lymphomas in Uganda over the last three decades
worthwhile for future reference.

Materials and Methods
We obtained data on the period prevalence of

lymphomas from the archives of the Department
of Pathology, College of Health Sciences at
Makerere University, which until 2006 was
literally the only place with histopathological
capabilities within Uganda. As such, specimens
were sent from all over the country to this
department for diagnosis. We retrieved the

histology reports from this department. At the
Department of Pathology specimens are cut and
stained by hematoxylin and eosin. Sections are
examined histolologically under light microscope
and diagnosis is made without the help of other
ancillary methods.

The data was double entered into SPSS 12
(IBM SPSS) with efforts made to remove
duplicate entries.

Age-specific period prevalences were
calculated using average population estimates
obtained for each pair of years from the Population
Division of the United Nations Department of
Economic and Social Affairs (2011) as the
denominator.14

Age at diagnosis was grouped into five-year
intervals. The period of diagnosis was categorized
into two, yearly intervals from 1969 through 2006
(1969–1970 until 2005–2006). This was done so
as to enable us get the approximate period
prevalence using the United Nations data.14 For
all periods, the prevalences are expressed per
million population.

Results
We included a total of 5439 lymphomas in the

study, of which 622(11.40%) were Hodgkin’s
lymphoma. Unfortunately the diagnosis did not
follow the subtypes described in WHO classifica-
tions as shown in Table 1. 

Age distribution by lymphoma subtype is
shown in Table1. The most common pediatric
(age less than 15 years) lymphoma was Burkitt’s
lymphoma, followed by lymphoblastic lymphoma.
For adolescents and young adults (age 15 to 24
years), Hodgkin’s lymphoma was the leading
subtype, followed by lymphoblastic lymphoma.
For adults, small lymphocytic lymphoma was the
most common subtype, followed by Hodgkin’s
lymphoma. In the elderly (older than 64 years),
small lymphocytic lymphoma comprised the bulk
of lymphomas, followed by follicular lymphomas.
Unfortunately 4.32% of the cases did not have
their ages listed on the pathology reports and they
could not be classified by age in this study.

The 5439 patients consisted of 3382(62.18%)
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males and 2023 (37.18%) females. Gender for the
remaining cases was not specified. The
male/female ratio was 1.67:1.The distribution of
lymphoma diagnoses according to gender is shown
in Table 2.

The number of new lymphoma patients
diagnosed in this department in each two year
period ranged from 134 to 469 per year for the 37-
year period, with a yearly average of 147 cases.
A sharp decline was noted from 1979 to 1990
with the average falling to 85.5 cases. For both
genders, Burkitt’s lymphoma was the most
prevalent lymphoma followed by lymphoblastic
lymphoma (Table 2). The overall period
prevalence distribution of lymphoma diagnoses
made at the department is shown in Figure 1.
Figure 2 shows the most prevalent lymphoma
diagnosis (Burkitt’s lymphoma).

Discussion
Correct diagnosis is a prerequisite for valid

estimates of the prevalence and incidence of a
disease. Lymphomas can vary from indolent to
aggressive types, with various signs and symptoms
in different individuals. Prevalence figures cannot
be based on clinical history alone. Even when
the patient is examined there is a risk of over
diagnosis, since there are  other conditions that
mimic clinical manifestations of lymphomas.15 A
reliable diagnosis is achieved by histopathologi-
cal examination. On the other hand, if patients with
indolent lymphomas are not medically examined
by experienced clinicians they will not be referred
or have biopsies; hence, they will not be included

in a study such as the current one. In Uganda, with
its dilapidated healthcare system, history of wars,
heavy reliance on traditional healers and poverty,16

it is likely that patients with disabling symptoms
and access to medical care are the ones who seek
treatment and undergo biopsies for histological
confirmation. Among these, delays in seeking
medical care and referrals probably lead to death
before the diagnosis is made.16 Therefore, indolent
cases may not present for medical attention while
very aggressive ones could have died before
diagnosis. In the present study, the diagnosis is
with all probability correct as far as the examined
lymphoma cases are concerned, but our prevalence
figures are likely to be somewhat lower than in
cancer surveillance reports that take extra efforts
to trace patients in other treatment centers and
within communities.

In this study there was a dip in the prevalence
of lymphomas during the period 1979 to 1988
followed by a steady increase (Figure 1). This
coincided with a time when Uganda lost many of
its experts due to political turmoil. Possibly, the
lack of clinicians and histopathologists led to the
decline in diagnosis and apparent dip in
prevalence. Additionally some parts of the country
were cut off by armed groups. As such, patients
and specimens could not be transported - a factor
that could partly account for this decline. A similar
trend was observed by Mbuliateye et al. which
they attributed to the closure of the Cancer
Registry.17 A marked decline occurred in the
1999-2000 period. However on close inspection
a small decline was seen in 1995 as well. The trend

Middle East J Cancer 2013; 4(3): 119-124122

Figure 1. Overall prevalence per million of lymphoma diagnoses
at the Department of Pathology, Makerere University College of
Health Sciences.

Figure 2. Overall prevalence per million of Burkitt’s lymphoma
diagnoses at the Department of Pathology, Makerere University
College of Health Sciences.
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in Figure 1 also showed a decline from 2005-
2006. These were election years; the 1999-2000
period was tenser in terms of electoral politics. We
could not state that the political atmosphere had
anything to do with these changes but it possibly
did.

The most common lymphoma was Burkitt’s
lymphoma, as expected, this was similar to a
report from Nigeria,18 likewise lymphoblastic
lymphoma was the next most common
lymphoma(Table 1). These results differed with
reports from China and USA which showed
diffuse large B cell lymphoma as the most
common lymphoma.19,20 Of note, other NHLs
have been classified together in addition to another
category of unclassified lymphomas. These broad
classifications deny us the advantage of knowing
the prevalence of non-Burkitt’s lymphoma NHL
types. This problem has been discussed by
Fleming21 who noted the need to revisit the stored
slides for better categorization. Additionally the
USA and Chinese studies utilized immunohisto
staining, therefore some of the subtypes observed
in those studies could have been missed in our
study. Given the accepted WHO classification
and need to compare the worldwide epidemiology
of lymphomas to assist in planning management,
we feel there is a need to revisit our stored
histological slides and subject them to new
diagnostic techniques available in order to align
them with the current WHO lymphoma classifi-
cations. A case in point is histiocytic lymphomas;
in this study we had a couple of cases with this
diagnosis. However, it must be noted that true
histiocytic lymphomas are rare and require special
investigative procedures to enable one reach such
a diagnosis with a high degree of certainty.22

These facilities are lacking in Uganda, hence such
a diagnosis is highly questionable. 

Hodgkin’s lymphoma constituted 11.40% of
cases, which was similar to figures from Nigeria,
China, South Africa and the USA.18-20, 23 Therefore
it seems Hodgkin’s lymphomas occur with nearly
equal frequency in these diverse populations.
Unfortunately in our study there was no further
sub-classification of Hodgkin’s lymphoma that

matched the WHO classification which is epi-
demiologically useful.3 The failure to
sub-categorize these cases was due to the lack of
immunohistochemistry facilities that would allow
for these distinctions, even if only to the
hierarchical group 3 level.

All lymphoma diagnoses made were most
prevalent among males as can be seen in Table 2.
Reports have shown that certain lymphomas such
as nodular lymphocyte predominant Hodgkin's
lymphoma are more common among females
than males of the black race.20 Unfortunately in
our study, diagnoses such as NHL, malignant
lymphomas and Hodgkin’s lymphoma were not
informative and therefore we were unable to
classify them. Thus we could not make a
comparison between genders for the different sub
classifications.

There is a need to use modern techniques to re-
categorize lymphomas according to the WHO
classification in order to allow us to compare our
findings with other centers.

Acknowledgement
We are sincerely grateful to our colleagues at

the Department of Pathology, Makerere University
College of Health Sciences.

References  
1. Turner JJ, Morton LM, Linet MS, Clarke CA, Kadin

ME, Vajdic CM, et al. Interlymph hierarchical
classification of lymphoid neoplasms for epidemiologic
research based on the WHO classification (2008): Update
and future directions. Blood 2010;116(20):e90-8.

2. Wabinga HR, Parkin DM, Wabwire-Mangen F,
Nambooze S. Trends in cancer incidence in Kyadondo
County, Uganda, 1960-1997. Br J Cancer 2000;
82(9):1585-92.

3. Campo E, Swerdlow SH, Harris NL, Pileri S, Stein H,
Jaffe ES. The 2008 WHO classification of lymphoid
neoplasms and beyond: Evolving concepts and practical
applications. Blood 2011;117(19):5019-32.

4. Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri
SA, Stein H, et al, editors. WHO Classification of
Tumours of Haematopoietic and Lymphoid Tissues, 4th

ed. In: IARC WHO Classification of Tumours, Vol. 2.
Lyon:IARC, 2008:1-439.

5. Naresh KN, Raphael M, Ayers L, Hurwitz N, Calbi V,
Rogena E, et al. Lymphomas in sub-Saharan Africa -
what can we learn and how can we help in improving

Middle East J Cancer 2013; 4(3): 119-124 123



Adriane Kamulegeya et al.

diagnosis, managing patients and fostering translational
research? Br J Haematol 2011;154(6):696-703.

6. Orem J,Otieno MW, Remick SC. Challenges and
opportunities for treatment and research of AIDS-
related malignancies in Africa. Curr Opin Oncol
2006;18(5):479-86.

7. Fisher SG, Fisher RI., The epidemiology of non-
Hodgkin's lymphoma. Oncogene 2004;23(38):6524-34

8. Liu S, Semenciw R, Mao Y. Increasing incidence of
non-Hodgkin's lymphoma in Canada, 1970-1996: Age-
period-cohort analysis. Hematol Oncol
2003;21(2):57-66.

9. Mitra D, Shaw AK, Hutchings K. Trends in incidence
of childhood cancer in Canada, 1992–2006. Chronic
Dis Inj Can 2012;32(3):131-9.

10. Eltom MA, Jemal A, Mbulaiteye SM, Devesa SS,
Biggar RJ. Trends in Kaposi's sarcoma and non-
Hodgkin's lymphoma incidence in the United States
from 1973 through 1998. J Natl Cancer Inst
2002;94(16):1204-10.

11. Tanon A, Jaquet A, Ekouevi DK, Akakpo J, Adoubi I,
Diomande I, et al. The spectrum of cancers in west
Africa: associations with human immunodeficiency
virus. PLoS ONE 2012;7(10):e48108.

12. Wiggill TM, Mantina H, Willem P, Perner Y, Stevens
WS. Changing pattern of lymphoma subgroups at a
tertiary academic complex in a high-prevalence HIV
setting: A South African perspective. J Acquir Immune
Defic Syndr 2011;56(5):460-6.

13. Gérard L, Galicier L, Boulanger E, Quint L, Lebrette
MG, Mortier E, et al. Improved survival in HIV-related
Hodgkin’s lymphoma since the introduction of highly
active antiretroviral therapy. AIDS 2003;17(1):81-7.

14. United Nations, Department of Economic and Social
affairs Population Division (2011) World Population
Prospects: The 2010 Revision, File 1A Total population
(both sexes) combined by five year age group, major
area, region and country, anually for 1950-2010
(thousands) estimates 1950-2010.[CD-ROM Edition]
2011

15. Nador RG, Chadburn A, Gundappa G, Cesarman E,
Said JW, Knowles DM. Human immunodeficiency
virus (HIV)-associated polymorphic lymphoprolifer-
ative disorders. Am J Surg Pathol 2003;27(3):293-302.

16. Kiwanuka SN, Ekirapa EK, Peterson S, Okui O,
Rahman MH, Peters D, et al. Access to and utilisation
of health services for the poor in Uganda: A systematic
review of available evidence. Trans R Soc Trop Med
Hyg 2008;102(11):1067-74.

17. Mbulaiteye SM, Katabira ET, Wabinga H, Parkin DM,
Virgo P, Ochai R, et al. Spectrum of cancers among
HIV-infected persons in Africa: The Uganda AIDS-
Cancer Registry Match Study. Int J Cancer
2006;118(4):985-90.

18. Oluwasola AO, Olaniyi JA, Otegbayo JA, Ogun GO,
Akingbola TS, Ukah CO,  et al. A fifteen-year review

of lymphomas in a Nigerian tertiary healthcare centre.
J Health Popul Nutr 2011;29(4):310-6.

19. Yang QP, Zhang WY, Yu JB, Zhao S, Xu H, Wang WY,
et al. Subtype distribution of lymphomas in Southwest
China: Analysis of 6,382 cases using WHO
classification in a single institution. Diagn Pathol
2011;6:77.

20. Morton LM, Wang SS, Devesa SS, Hartge P,
Weisenburger DD, Linet MS. Lymphoma incidence
patterns by WHO subtype in the United States, 1992-
2001. Blood 2006;107(1):265-76.

21. Fleming AF. The epidemiology of lymphomas and
leukaemias in Africa--an overview. Leuk Res
1985;9(6):735-40.

22. Copie-Bergman C, Wotherspoon AC, Norton AJ, Diss
TC, Isaacson PG. True histiocytic lymphoma: A
morphologic, immunohistochemical, and molecular
genetic study of 13 cases. Am J Surg Pathol
1998;22(11):1386-92.

23. Sissolak G, Juritz J, Sissolak D, Wood L, Jacobs P.
Lymphoma – emerging realities in sub-Saharan Africa.
Transfus Apher Sci 2010;42(2):141-50.

Middle East J Cancer 2013; 4(3): 119-124124


