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Abstract 

Introduction: Kaposi sarcoma (KS) is of public health significance in sub-Saharan Africa, including Nigeria, especially 
in the era of HIV/AIDS. Several works have been done on the prevalence and patterns of KS both in Nigeria and other 
parts of Africa, with a reported significant prevalence. We employed immunohistochemistry to characterise the 
morphologic KS cases seen in Nnewi.  

Materials and Methods: The Formalin Fixed, Paraffin Embedded (FFPE) tissue blocks of all haematoxylin and eosin 
(H&E) diagnosed cases of KS seen in the archives of histopathology facilities in Nnewi, Anambra State over 15 year 
period were retrieved. Fresh sections were made from the tissue blocks of the 82 cases that met the inclusion criteria 
for the study, and were subjected to immunohistochemistry using HHV-8 LNA1 (Human Herpes Virus-8 Latent nuclear 
antigen1) and HIV-1p24 antibodies and reviewed.  

Results: A total of 82 KS cases were studied, 69 of which were confirmed KS cases on immunohistochemistry. KS 
accounted for 1.20% and 14.47% of solid malignancies and sarcomas respectively. Nearly 80% of these were HIV/AIDS-
associated, 59.3% of which occurred in females. KS occurred more in the third decade with an age range of 7-74years.  

Conclusion: KS is quite common in our environment and is largely HIV/AIDS associated. Reducing the burden of 
HIV/AIDS will invariably reduce KS burden. 

Keywords: Analysis; HHV8 LNA-1; HIV-1p24; Immunohistochemistry; Kaposi Sarcoma 

1. Introduction

KS is a tumour of uncertain histogenesis caused by Human Herpes virus-8 (HHV-8), but is widely regarded to be of 
vascular endothelial origin [1]. It is the most frequent HIV-associated malignancy worldwide and remains a major 
scourge in sub-Saharan Africa [2]. KS is also endemic in most of Africa, being now the most frequently reported cancer 
in some areas of Africa [2]. Until the advent of organ transplantation and HIV/AIDS, KS as described Moritz Kaposi was 
relatively rare [3]. 
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HIV-associated KS is a public health challenge in sub-Saharan Africa since both the causative agent HHV-8, also called 
Kaposi sarcoma associated-herpesvirus (KSHV) and the major risk factor, HIV, are prevalent and closely associated [2]. 
Due to this close association, most reports on KS has been in the setting of HIV/AIDS, though literatures had documented 
KS long before the first documentation in the setting of HIV/AIDS [4]. This is the most aggressive clinico-epidemiologic 
form, being particularly commoner in homosexuals and bisexual men infected with Human Immunodeficiency Virus-1 
(HIV-1) [5]. KS in this setting is an AIDS-defining illness, and the burden has been reduced world-wide with the advent 
of highly active antiretroviral therapy (HAART) [5]. It often involves lymph nodes, disseminates widely to viscera early 
in its course and most patients eventually die of opportunistic infections rather than KS [6]. 

The other clinico-epidemiologic forms are: the classic (European) KS observed chiefly among elderly people in the 
Mediterranean region, eastern Europe, and the Middle East;7 the iatrogenic (immunosuppression related) KS occurring 
few months to years after the onset of immunosuppressive therapy; and the endemic (African) KS that occurs in younger 
age group with male predominance [1,7]. KS most typically, but not exclusively involves the skin [5].  

Diagnosis of KS requires morphologic evaluation and demonstration of HHV-8 LNA1 immunohistochemical staining [8, 
9]. Although the morphologic picture is characteristic, immunohistochemistry remains indispensible for the exclusion 
of the several morphologic mimickers [9, 10]. Studies have also shown that the presence of HIV infection can be detected 
in archived histopathology specimen using HIV-1p24 immunohistochemical stain [11, 12]. This can therefore be 
exploited in classifying KS into two tiers: HIV/AIDS associated and non-HIV/AIDS associated. 

This study is aimed at characterising all KS lesions diagnosed in Nnewi, Anambra State immunohistochemically using 
HHV-8 LNA1 monoclonal antibody and monoclonal antibody to HIV-1p24 antigen, to confirm diagnosis as well as 
classify the KS lesions. 

2. Material and methods 

This is a retrospective study on the Formalin fixed and Paraffin Embedded (FFPE) tissue blocks of all histologically 
diagnosed (using H&E only) KS cases in the archives of the histopathology laboratories in Nnewi, Anambra State over a 
15-year period (January 2006 and December 2020). The two specialist histopathology laboratories providing services 
to Nnewi and its environ, and which were used for this study include the Histopathology Department of Nnamdi Azikiwe 
University Teaching Hospital, Nnewi (a federal teaching hospital) and Pathocon Specialist Clinic and Research Institute, 
Nnewi, (a well-staffed private Pathology laboratory/ diagnostic centre established in 2007 by two Pathologists). The 
cases with missing tissue blocks, poorly preserved tissue blocks and tissue blocks with inadequate tissue left for 
sectioning were excluded.  

2.1. Laboratory procedure 

The FFPE tissue blocks were retrieved and fresh sections were made. These were stained using H&E histochemical 
stains and immunostained for HHV-8 LNA1 and HIV-1p24 using the indirect immunoperoxidase method. The tissue 
sections were deparaffinised using xylene and then rehydrated in decreasing alcohol concentrations. The antigens 
retrieval was by heat induced epitope retrieval (HIER) method. Three percent hydrogen peroxide was used to inhibit 
endogenous peroxidase activity, and the tissues incubated with the primary antibodies, rinsed and then followed by the 
use of secondary detection system, using diaminobenzene (DAB) as chromogen. Immuno-staining was performed using 
HHV-8 (monoclonal antibody to latent nuclear antigen [LNA-1], dilution 1:200, 30-minute incubation); and HIV-1p24 
(HIV particle capsid, dilution 1:10, 30 minutes incubation) with control in parallel. All steps were carried out at room 
temperature.  

2.2. Interpretation of result 

HHV-8 LNA1 was considered ‘positive’ when the staining was observed exclusively in the tumour cell nuclei (including 
spindle cells and endothelial cells), has a granular or diffuse appearance, and has no concomitant cytoplasmic staining. 
The HIV-1p24 immunostain was interpreted as ‘positive’ when there is distinct ‘cytoplasmic or peri-cytoplasmic’ 
staining of >10% of the lesional cells. A known HIV positive tissue that stained positive for p24 and HHV-8 positive 
tissues were used as control. 

2.3. Data Analysis 

The data analysis was done using the IBM, Chicago Statistical Package for Social Sciences (SPSS) software version 20.0 
and the result presented with tables and charts. 
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3. Results  

A total of twenty five thousand, three hundred and ninety-one (25,391) surgical specimens were received in both 
facilities in the years under review. Of these, five thousand, seven hundred and sixty-five (5765) were solid 
malignancies, including five thousand, two hundred and eighty-eight (5288) carcinomas and four hundred and seventy-
seven (477) sarcomas. Ninety six (96) cases were diagnosed as KS on light microscopy, eighty-two (82) of which met 
the inclusion criteria and were used in this study. 

Of the 82 morphologically diagnosed cases of KS analysed, 69 were immunoreactive to HHV-8 LNA1 antibody (Figure 
1a-b), accounting for 84.15%. Among the HHV-8 LNA1 positive cases, 54 (78.3%) were positive to HIV-1p24 
immunostaining (Table 1 and figure 1c). KS therefore accounted for 1.20% and 14.47% of solid malignancies and 
sarcomas respectively. 

 

Figure 1 Nodular stage KS showing intersecting fascicles of spindle cells with numerous slit-like spaces containing red 
cells and some stromal inflammatory cells (A=H&E X1000) with nuclear immunohistochemical staining to HHV8 LNA-
1 antibody (B=X200) and cytoplasmic immunohistochemical staining to HIV-1p24 (C= X100) 

Table 1 Age distribution of KS 

 HIV/AIDS associated Non-HIV/AIDS associated Total  

Age range 

1-10 2 1 3 

11-20 2 2 4 

21-30 18 1 19 

31-40 12 1 13 

41-50 11 3 14 

51-60 6 2 8 

61-70 3 2 5 

71-80 0 3 3 

Total 54 15 69 
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The age range for KS was from 4 to 73 years, with a peak incidence in the third decade. There were 3 cases noted to 
occur in the first decade of life: 2 were HIV/AIDS associated whereas 1 was related to immunosuppression in a child 
being managed for non-Hodgkin lymphoma. The mean age of occurrence was 38.8±16.3 years.  

Of the 69 cases studied, 34 were males while 35 were females with a male: female ratio of 1:1.1. However, there is female 
preponderance (32/54) for the HIV/AIDS associated KS. (Table 2) 

Table 2 Sex distribution of KS 

 Patient's sex HIV/AIDS associated Non-HIV/AIDS Associated Total 

 Male 22 12 34 

Female 32 3 35 

Total 54 15 69 

 

Figure 3 shows the site distribution of KS, with most KS occuring in the lower limb, followed by the head and neck 
region. 2 cases were generalised while 5 were intraabdominal (figure2) 

 

Figure 2 Chart displaying the distribution of KS by site 

Majority (69.6%) were diagnosed at morphologic nodular stage of the lesion (Table 3) 

Table 3 Morphologic stage of KS at diagnosis 

 Frequency Percent 

Stage  Patch 2 2.9 

Plaque 19 27.5 

Nodular 48 69.6 

Total 69 100.0 

4. Discussions 

Kaposi sarcoma is a relatively rare cancer, estimated by GLOBOCAN to account for 0.2% of all new cancer cases and 
cancer deaths worldwide [13]. The statistics is still significant in some African countries, including Nigeria where it 
accounts for 0.94% and 0.87% of new cancer cases and cancer deaths respectively [14]. In this study, KS accounted for 
1.20% and 14.47% of solid malignancies and sarcomas respectively. This is in agreement with a previous study done in 
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South-east Nigeria [9], but lower than most African studies which did not apply immunohistochemistry in their analysis, 
Nigeria inclusive [15-18]. Diagnostic errors could be as high as 20% when KS diagnosis is based only on morphology 
[9]. HHV-8 LNA1 excludes KS mimics, being specific for Kaposi Sarcoma Herpes virus associated lesions [9, 19]. Also, 
the difference in frequency between this study and those referenced may be attributed to the geographic variation in 
the incidences of KS (see figure 3) [13] 

 

Figure 3 Adapted from Sung H, et al. Global Cancer Statistics 2020. 13  

KS has been classified into four clinico-epidemiological forms including the Classic, Endemic (African), Iatrogenic and 
HIV/AIDS-associated KS [5]. In this study, majority (78.3%) of the cases were HIV/AIDS-associated. Although this figure 
is high, it agrees with the works done in Lagos, Jos and Sokoto, Nigeria, in which HIV/AIDS-associated KS accounted for 
88.5%, 59.4% and 59.3% respectively of KS cases [18, 20, 21]. Although a Tanzanian work reported a lower rate (49.2%) 
of HIV/AIDS-associated KS, it was still the commonest in that study [16]. These underscore the high burden as well as 
synergy of KS and HIV infection in Africa, where limited access to HAART and other preventive measures could be 
contributory [22], contrary to the experience in western countries where the incidence of HIV/AIDS-associated KS has 
dropped from about 15 % to 0.3 % [23]. 

We observed that KS showed fairly equal frequency for male (34) and female (35). However, HIV/AIDS-associated KS 
was noted to display a female preponderance (59.26%), which is in agreement with previous studies done in Nigeria 
and Tanzania in Africa [16, 18]. The female preponderance to HIV infection could account for this [24].  

KS occurred over a wide age range of 4-73 years, similar to what has been reported in several literatures around the 
world [16, 21]. The mean age for KS occurrence was 38.75±16.31 years with a peak in the third decade (21-30years) of 
life. The peak age is in agreement with that recorded by the study in Kano and Zaria [25, 26]. However, works done in 
Tanzania and Lagos reported peaks in the fourth and fifth decades respectively [16, 18]. This reflects regional 
differences in the distribution of KS, corresponding with HIV modal age groups in the different regions: third decade for 
South east and North-west Nigeria where Anambra, Kano and Zaria belongs, and fifth decade for South west Nigeria 
where Lagos belongs [27]. HIV/AIDS infection therefore impacts greatly on the occurrence of KS, determining not only 
the disease burden but also the age of occurrence. 

The KS lesions were observed to involve the lower limbs more than any other part of the body. Congruent with our 
previous study and that done in most part of Africa and China, most cases were diagnosed at morphologic nodular stage. 
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This could be related to the fact that most KS occurred at the background of HIV/AIDS, which case is more aggressive. 
HIV/AIDS burden in china has been on the rise despite her healthcare reforms due to lack of emphasis on sexual 
education [28]. Also, there were reported high HIV prevalence (1.9%) in South east Nigeria [24]. In addition, this late 
presentation could be attributed to ignorance, poverty, and limited access to health-care in Nigeria. 

5. Conclusion 

The burden of KS is still significant in our environment despite global decline, with 80% HIV/AIDS association. A well-
articulated government policy and programme for HIV/AIDS prevention and management, with improved, cost-
effective universal health coverage for the citizens, especially the rural population will go a long way in reducing the 
overall burden of KS. 
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