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A B S T R A C T   

Kaposi’s sarcoma (KS) has become a common AIDS-defining cancer in sub-Saharan Africa. Kaposi’s sarcoma- 
associated human herpesvirus strongly modulated by HIV-related immune suppression are the principal cau-
ses of this cancer. No other risk factors have been identified as playing a strong role. HIV prevention programs 
and good coverage of antiretroviral therapy (ART) in developed countries resulted in a remarkable decline in 
HIV-KS incidence and better KS prognosis. By contrast, in sub-Saharan Africa, population ART rollout has lagged, 
but clinical studies have shown positive results in reduction of KS incidence and better KS prognosis. However, 
the effect of ART rollout in relation to population KS incidence is unclear. We describe the incidence of KS in sub- 
Saharan Africa, in four time-periods, (1) before 1980 (before HIV/AIDS era); (2) 1981–2000 (early HIV/AIDS 
era, limited or no ART coverage); (3) 2001–2010 (early ART coverage period); and (4) 2011–2016 (fair to good 
ART coverage period). We used KS incidence data available from WHO-International Agency for Research on 
Cancer (IARC) publications and the Africa Cancer Registry Network. National HIV prevalence and ART coverage 
data were derived from UNAIDS/WHO. A rapid increase in KS incidence was observed throughout sub-Saharan 
Africa as the HIV epidemic progressed, reaching peak incidences in Period 2 (pre-ART rollout) of 50.8 in males 
and 20.3 per 100 000 in females (Zimbabwe, Harare). The overall unweighted average decline in KS incidence 
between 2000 and 2010 and 2011–2016 was 27%, but this decline was not statistically significant across the 
region. ART rollout coincides with a decline in KS incidence across several regions in sub-Saharan Africa. The 
importance of other risk factors such as reductions in HIV incidence could not be ascertained.   

1. Background 

Kaposi’s sarcoma is a malignant neoplasm caused by infection with 
Kaposi’s sarcoma associated herpes virus (KSHV) [1]. Prior to the advent 

of the HIV/AIDS epidemic, Kaposi’s sarcoma (KS) was present in Sub 
Saharan Africa at a larger frequency than the rest of the world [2–4]. 
Until the 1980s, little focus had been accorded to KS, which was 
regarded as an indolent tumor with relatively slow clinical progression 
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[5]. With the emergence of the HIV/AIDS epidemic, the clinical severity, 
incidence and mortality of KS increased significantly, having a profound 
impact in the region [5–7]. The impact included increases in incidence 
in younger age groups, a narrowing of the male-female ratio, and an 
increase in KS into regions where it was not endemic [8,9]. KS is now 
predominantly an AIDS defining malignancy and one of the commonest 
cancers in sub-Saharan Africa. 

Epidemic KS has been described due to coinfection with HIV and 
KSHV. KSHV is a necessary cause of KS [5,10]. The seroprevalence of 
KSHV in Africa is relatively high (20–80%) [6,8,11]. Sub-Saharan Africa 
accounts for approximately 70% of the global burden of HIV infection 
[12,13]. Co-infection with HIV and KSHV greatly increases the likeli-
hood of developing KS [14]. Being male and age are factors related with 
risk of KS where it affects older people in endemic and classical, younger 
people in epidemic KS. Studies have further hypothesized that 
(non-viral) demographic and lifestyle risk factors for all KS types include 
infection with helminths and alcohol consumption [14–26]. The role of 
ethnicity in the etiology of KS is geographically bound by latitude north 
and south of central-east Africa and seems to be even less relevant in the 
presence of HIV than it was for the development of the classical or 
endemic KS before the HIV pandemic [9]. In the absence of HIV infec-
tion, risk factors associated with endemic KS remain unclear, this in-
cludes the male to female difference [19]. 

In sub-Saharan Africa, antiretroviral therapy (ART) is used to 
manage HIV / and AIDS related conditions including epidemic KS [19]. 
Since the introduction of ART, KS clinical outcomes have improved 
significantly with a combination of ART and chemotherapy [27]. In 
sub-Saharan Africa, complete remission of KS has been reported in about 
20–80% of patients who were ART compliant [28,29]. The median time 
for remission in patients with KS due to ART has been reported to be 
between three to nine months [30]. ART is a cost effective intervention 
in decreasing the burden of KS, and offers great potential for improve-
ments on survival, and quality of life for those with HIV-associated KS 
[31]. ART has also been shown to be an important way to reduce the risk 
of developing KS among people living with HIV/AIDS (PLWHA) in high 
income countries both in clinical follow-up and population studies [32]. 
The HIV burden, late rollout of ART, socio-economic issues and inter-
vention implementation challenges in sub Saharan Africa could possibly 
explain the differential intervention outcomes between high income 
countries [12,33]. Clinical studies from Kenya, Uganda and South Africa 
indicate that ART is effective in reducing the incidence of KS [15,28,32]. 

In most sub-Saharan African countries, public sector ART programs 
were rolled-out in the mid-2000s. By 2017 approximately 11.8 million 
(46%) people living with HIV or AIDS in sub-Saharan Africa were 
receiving treatment [27]. ART coverage estimates are regularly 
compiled by the most recent report received by World Health Organi-
zation (WHO) and / or the Joint United Nations Program on HIV/AIDS 
(UNAIDS). The ART coverage estimates are calculated using statistical 
modeling methods [34]. 

WHO updated the ART guidelines for adults and adolescents in 2009. 
All adults and adolescents, including pregnant women with HIV infec-
tion and a CD4 count at or below 350 cells/mm3 were enrolled for 
treatment, regardless of whether or not they have clinical symptoms. 
Those with WHO clinical stage 3 or 4 were to start treatment, irre-
spective of CD4 cell count. Old guideline thresholds for treatment 
initiation was < 200 cells/mm3 [35]. In 2016, WHO launched revised, 
more inclusive guidelines for ART eligibility [27]. Since 2017, all people 
living with HIV or AIDS are recommended to receive ART, irrespective 
of CD4 count [27,36]. Most sub-Saharan African countries are formally 
rolling out ART programs, and most programs are now widening eligi-
bility criteria to cover a broader group of HIV infected individuals 
outside of hospital systems. 

There have been several review papers on KS pre and post the advent 
of HIV/AIDS (circa 1980) covering incidence or relative frequency of 
KSHV, associated risk factors in sub-Saharan Africa countries, and de-
scriptions of the epidemiological and clinical characteristics of different 

forms of KS [1,15,19,27,37]. One review in 2010 focused on the 
epidemiology and transmission of KSHV as well as the clinical charac-
teristics and therapy of HIV-associated KS in sub-Saharan Africa, with 
concerns raised about ART population coverage [38]. However, the ef-
fect of ART rollout on KS in sub-Saharan Africa at a hospital or popu-
lation level has not been systematically documented. 

We hypothesized that ART rollout should cause a decline in 
population-based incidence of Kaposi sarcoma in sub-Saharan Africa by 
comparing KS incidence to time periods pre and post rollout of ART. 

2. Methods 

This is a synthesis of literature on KS incidence and trends in relation 
to ART rollout in sub-Saharan Africa. We used KS incidence data 
available from WHO-International Agency for Research on Cancer 
(IARC) publications and the Africa Cancer Registry Network (AFCRN). 
National HIV prevalence and ART coverage data were derived from 
UNAIDS/WHO. Data on ART were gathered per sub-Saharan Africa 
country together with available HIV prevalence and available KS inci-
dent data. We reviewed published English articles on KS and ART related 
studies to assess the incidence of KS and the effect of ART over time in 
sub-Saharan Africa. Countries from North Africa were excluded because 
their climate conditions and cultural backgrounds have been considered 
to be more Mediterranean than African [34]. Conference abstracts were 
excluded. This review reflects on KS trends pre- and post-ART in 
sub-Saharan Africa. 

2.1. KS age standardized incidence rates 

KS incidence and trend data were derived from sub-Saharan African 
cancer registry reports in IARC Cancer Incidence in Five Continents 
(CI5) Volumes I-XI, two IARC Monographs on Cancer in Africa [39–41] 
and cancer registry reports published by the AFCRN [42,43]. KS age 
standardized (world) incidence rates (ASIR) per 100 000 persons were 
summarized for four time-periods, (1) before 1980 (before HIV/AIDS 
era); (2) 1981–2000 (early HIV/AIDS era, limited or no ART coverage); 
(3) 2001–2010 (early ART coverage period) and; (4) 2011–2016 (fair to 
good ART coverage period). Cancer registry data published by IARC and 
AFCRN were classified as being population-based (i.e. representing 
reasonable quality cancer registries and a good indication of KS inci-
dence thus appearing in CI5 series (CI5 Vol VIII (1993–1998) [39], CI5 
Vol X (2003–2007) [40], and CI5 Vol XI (2008–2012) [41]) and those 
published by AFCRN (Cancer in Africa Epidemiology and Prevention 
(1960–2000) [42], Cancer in Africa (2001–2014)(45) and Cancer in 
sub-Saharan Africa AFCRN Vol III [43]). GLOBOCAN reports (GLOBO-
CAN 2008 and 2012 reports [34,44], which in sub-Saharan Africa 
interpolate several countries’ data, were only used for regional summary 
statistics. 

2.2. Adult (15–49 years) HIV/AIDS prevalence, ART rollout and ART 
coverage percentage 

Adult HIV prevalence data were drawn from country specific 
UNAIDS/WHO epidemiological fact sheet 2004 updates [45]. ART 
rollout and coverage data were drawn from data provided by 
UNAIDS/WHO website [46,47]. 

2.3. Regions 

Data are presented for each country and within five African regions 
as defined by the United Nations Population Division [34]. Northern 
(excluded here for reasons mentioned previously, and for not falling in 
sub-Saharan Africa), Eastern, Southern, Middle (Central) and West 
Africa. 
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2.4. KS trends 

Trends of the ASIR of the incidence of KS over the four time periods 
were presented graphically for males and females (Figs. 1 and 2). Fig. 3 
illustrates the relationship between ART coverage and decline in KS 
incidence between 2001 and 2010 (early ART coverage period) and 
2011–2016 (fair to good ART coverage period). 

3. Results 

Registries from eight of the 46 sub-Saharan African countries 
appeared in CI5 volumes I-XI and AFCRN reports and they were classi-
fied as fairly good quality registry data. Cancer registration coverage per 
region was poor with one country reporting out of the eight countries in 
Southern Africa, four countries out of the 14 countries in Eastern Africa, 
no country reporting in Central Africa (eight countries) and three 
countries reporting out of 16 West African countries. 

3.1. ART Coverage (2018) 

ART coverage increased from late 1990s, early 2000s to 2018, 30 
countries have high (above 50%) ART rollout rates by 2018. In 2018 the 
lowest ART coverage was reported in Madagascar (9% in 2018) and the 
highest in Namibia at 92% [46,47]. 

3.2. Adult HIV prevalence, and ART roll out 

The adult prevalence of HIV varies across sub-Saharan Africa, with a 
prevalence of < 0.1% in Comoros and 27.3% in Eswatini in the year 
2018. Southern Africa has the highest burden of HIV compared to other 
regions. The earliest national rollout of ART in sub-Saharan Africa was 
in 1998 (Senegal); most countries rolled out ART in early 2000s and 
later programs started in 2006 (Chad). 

3.3. Reported KS ASIR incidence per 100 000 from before 1980–2016 

Table 1 reports the countries that reported KS ASIR to CI5. Before 
1980, two population-based registries; Zimbabwe (Bulawayo) and 
Uganda (Kampala) reported KS incidence data for this period. Between 
1981 and 2000, six registries reported KS cases and were published in 
CI5: Malawi, France La Reunion, Uganda (Kyadondo), Zimbabwe 
(Harare), The Gambia, and Mali (Bamako). For the period between 2001 
and 2010, seven registries reported KS cases and were published in CI5: 
South Africa (Eastern Cape), Malawi, Uganda (Kyadondo), Zimbabwe 
(Harare), The Gambia, Mali (Bamako) and Nigeria (Ibadan). Seven 
registries published KS cases in CI5 between 2011 and 2016: South Af-
rica (Eastern Cape), France La Reunion, Uganda (Kyadondo), Zimbabwe 
(Bulawayo), Zimbabwe (Harare), The Gambia and Mali (Bamako). 

Table 2 reports on KS age standardized incidence rates (ASIR) for 
sub-Saharan African countries for 4 time-periods (pre-1980, 1981–2000, 

Fig. 1. KS ASIR per 100,000 trends in males (before 1980–2016) in sub-Saharan African countries. Cancer in Africa (2001–2014) [48]. Cancer in sub-Saharan Africa 
AFCRN Vol III [43]. Population based cancer registries. CI5 Vol VIII (1993–1998) [39]. CI5 Vol X (2003–2007) [40]. CI5 Vol XI (2008–2012) [41]. 
Data source: Cancer in Africa Epidemiology and Prevention (1960–2000) [42]. 
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2001–2010 and 2011–2016). Figs. 1 and 2 shows KS ASIR trends over 
the four time periods. KS incidence rates varied over 10–20-fold 
amongst countries, from 2.6 to 39.3 in males and 0.3–21.8 in females; 
pre-1980, 0.0–32.0 in males and 0.0–11.8 per 100 000 in females for 
2011–2016. In the pre-1980 period, KS was so rare that it was often 
combined with skin cancer or other miscellaneous categories or not 
classified in cancer registry reports [39]. 

Fig. 2. KS ASIR per 100,000 trends in females (before 1980–2016) from sub-Saharan African countries. Cancer in Africa (2001–2014) [48]. Cancer in sub-Saharan 
Africa AFCRN Vol III [43]. Population based cancer registries. CI5 Vol VIII (1993–1998) [39]. CI5 Vol X (2003–2007) [40]. CI5 Vol XI (2008–2012) [41]. 
Data source Cancer in Africa Epidemiology and Prevention (1960–2000) [42]. 

Fig. 3. Relationship between ART coverage and decline in KS incidence be-
tween 2001 and 2010 (early ART coverage period) and 2011–2016 (fair to good 
ART coverage period). Cancer in Africa (2001–2014) [48]. Cancer in 
sub-Saharan Africa AFCRN Vol III [43]. Population based cancer registries. CI5 
Vol VIII (1993–1998) [39]. CI5 Vol X (2003–2007) [40]. CI5 Vol XI 
(2008–2012) [41]. 
Data source: Cancer in Africa Epidemiology and Prevention (1960–2000) [42]. 

Table 1 
Countries that reported KS ASIR to C15 pre- and post- HIV/AIDS epidemic.  

Country ASIR published 
in CI5 

Pre- and post- HIV/AIDS epidemic 
Before 
1980 

1981–2000 2001–2010 2011–2016 

Zimbabwe ✓ ✓ ✓ ✓ 

Uganda ✓ ✓ ✓ ✓ 

Malawi  ✓ ✓  

France La Reunion  ✓  ✓ 

The Gambia  ✓ ✓ ✓ 

Mali  ✓ ✓ ✓ 

South Africa   ✓ ✓ 

Nigeria   ✓   
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Table 2 
The burden of KS in sub-Saharan African countries in the regions over pre- and post- HIV/AIDS epidemic ART rollout periods (<1980, 1981–2000, 2001–2010 and 
2011–2016).  

Sub-Saharan Africa 
regions / countries 

Latest adult (15–49) 
HIV prevalence% 
(2018)b 

Introduction of 
ART (Year)c 

Latest estimated 
coverage of ART % 
(2018)d 

Before 1980 KS 
ASIR per 100 
000e 

1981–2000 KS 
ASIR per 100 
000 f 

2001–2010 KS 
ASIR per 100 
000 g 

2011–2016 KS 
ASIR per 100 
000 h,i 

Male Female Male Female Male Female Male Female 
Southern Africaa            11.5  5.1  7.6  4.7 
Angola 2  2003 27    0.0  0.0         
Botswana 20.3  2002 83        24.3  15.4  19.1  9.9 
Eswatini 27.3  2003 86    17.2  9.5      13.5  6.4 
Lesotho 23.6  2004 61               
Madagascar 0.3  2003 9               
Namibia 11.8  2003 92    6.8  1.9  23.2  7.7  16.4  6.9 
South Africa (Eastern 

Cape) 
20.4  2004 62        5.8  3.6  6.0  3.5 

Zambia 11.8  2002 78            14.8  8.1 
Eastern Africaa            14.9  6.8  15.1  7.6 
Burundi 1  2003 80               
Comoros < 0.1  2005 79               
Eritrea 0.7  2005 51               
Ethiopia 1  2005 65        0.6  0.3  0.6  0.5 
Kenya (Eldoret) 4.7  2003 68    5.8  2.4  7.0  4.7  2.6  2.0 
Kenya (Nairobi)            3.2  1.8  3.0  1.5 
Malawi 9.2  2004 78 NC NC  49.9  31.7  55.5  28.9     
Malawi (Blantyre)            91.8  43.6     
Mauritius 1.3  2001 22    0.0  0.0  0.0  0.0  0.0  0.0 
Mozambique (Beira) 12.6  2004 56        63.6  27.5  32.0  11.2 
Mozambique 

(Maputo)                
22.7  11.6 

France, La Reunion   2004     0.6  0.0      0.2  0.0 
Rwanda 2.5  2003 87               
Seychelles   2001         0.0  0.0  0.0  0.0 
Tanzania 4.6  2004 71            5.3  4.2 
Uganda (Kampala) N/A  2004 72 39.3 21.8  37.7  20.5  25.2  14.8  18.6  11.2 
Uganda (Kyadondo)        37.9  20.4  29.5  20.2  24.0  14.1 
Uganda (Gulu)                10.1  3.7 
Zimbabwe (Bulawayo) 12.7  2004 88 2.6 0.3          15.5  6.0 
Zimbabwe (Harare)        50.8  20.3  37.3  23.5  21.8  11.8 
Central Africaa            4.1  0.6  1.2  0.4 
Cameroon 3.6  2003 52               
Central African 

Republic 
3.6  2003 36               

Chad 1.3  2006 51               
Congo (Democratic 

Republic)   
2002 57               

Congo (Brazzaville) 2.6  2003 35    4.3  1.4  0.6  0.4  0.5  0.0 
Equatorial Guinea 7.1  2005 34               
Gabon 3.8  2002 67               
Sao Tome & Principe N/A  2005 N/A               
West Africaa            1.9  1.2  0.9  0.6 
Benin 1  2002 61            0.4  0.0 
Burkina Faso 0.7  2003 62               
Cape Verde 0.6  2004 89               
Cote d’Ivoire 2.6  2004 55    2.2  1.4      0.7  0.5 
The Gambia 1.9  2004 29    0.6  0.4  0.3  0.1  0.7  0.2 
Ghana 1.7  2004 34            0.8  0.2 
Guinea 1.4  2003 40    0.2  0.0  0.9  0.3     
Guinea-Bissau 3.5  2005 33               
Liberia 1.3  2004 35               
Mali (Bamako) 1.4  2004 31 NC NC  2.1  1.0  1.7  0.7  0.8  0.6 
Mauritania 0.2  2003 54               
Niger 0.3  2005 54 NC NC  0.3  0.2  0.1  0.1  0.4  0.1 
Nigeria (Abuja) 1.5  2002 53            3.8  1.0 
Nigeria (Calabar)                2.6  0.5 
Nigeria (Ibadan)        0.2  0.1  0.4  0.3     
Senegal 0.4  1998 63 NC NC             
Sierra Leone 1.5  2005 41               
Togo 2.3   60               

aGLOBOCAN 2008 and 2012 reports [34,44]. 
b.cUNAIDS/WHO epidemiological fact sheet 2004 update [45]. 
dUNAIDS website and WHO website [46,47]. 
e,f,g,hPopulation based cancer registries; AFCRN reports. Cancer in Africa Epidemiology and Prevention (1960–2000) [42]. Cancer in Africa (2001–2014) [48]. Cancer 
in sub-Saharan Africa AFCRN Vol III [43]. 
iPopulation based cancer registries; CI5 reports. CI5 Vol VIII (1993–1998) [39]. CI5 Vol X (2003–2007) [40]. CI5 Vol XI (2008–2012) [41]. 
N/A: Not applicable 
NC: KS not classified. 
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3.3.1. Southern Africa 
In the Southern African region, there was a lack of data on incidence 

rates of KS pre-1980. In 2008, GLOBOCAN reported that the KS inci-
dence rates (per 100 000) for Southern Africa were 11.5 and 5.1 among 
males and females, respectively. GLOBOCAN 2012, reported a decrease 
on KS incidence rates (7.6 and 4.7 among males and females respec-
tively). High incidence rates were reported in Swaziland/Eswatini 
[1981–2000]; males 17.2 and females 9.5. The ASIR decreased to 13.5 
among males and 6.4 in females by 2011–2016. In Namibia, the inci-
dence rates were lower for the 1981–2000 period [6.8 males, 1.9 fe-
males], there was a pronounced increase in the 2001–2010 period [23.2 
males, 7.7 females]. 

3.3.2. Eastern Africa 
Before 1980, only two registries (Uganda and Zimbabwe) out of the 

14 countries in Eastern Africa reported KS age standardized incidence 
rates to IARC. There are still large gaps in data availability with no data 
reported for some countries. GLOBOCAN 2008 and 2012 reports indi-
cate that this region shoulders most of the KS burden in sub-Saharan 
Africa. For 2001–2010, the ASIR for males was 14.9 and 6.8 for fe-
males and the rates increased to 15.1 for males and 7.6 for females 
[2011–2016]. Mozambique and Zimbabwe reported high incidence 
rates. In Mozambique (Beira), the ASIR for KS was 63.6 for males and 
27.5 for females [2001–2010] and decreased to 32.0 for males and 11.2 
females [2011–2016]. In Zimbabwe (Harare), the KS incidence rate was 
high 50.8 for males and 20.8 for females [1981–2000]. The reported 
rates decreased to 37.3 for males and 23.5 for females [2001–2010] and 
18.4 for males and 10.3 for females [2011–2016]. 

3.3.3. Central Africa 
GLOBOCAN reported that the KS ASIR for Central Africa were 4.1 

and 0.6 among males and females respectively in 2008. GLOBOCAN 
2012, reported a decrease on KS incidence rates (1.2 and 0.4 among 
males and females respectively). The only country that reported over all 
time periods was Congo (Brazzaville) and was characterized by a 
decrease in KS incidence rates over time. KS incidence varied from 4.3 
for males and 1.4 for females [1981–2000] to 0.6 for males and 0.4 for 
females [2001–2010] and during 2011–2016 the ASIR for males was 0.5 
and 0.0 for females. 

3.3.4. West Africa 
This region reported the lowest KS ASIR and the rates decreased over 

time. The ASIR was 1.9 for males and 1.2 for females [2001–2010] and 
the rates decreased to 0.9 for males and 0.6 for females [2011–2016] 
according to the GLOBOCAN reports in 2008 and 2012. Mali (Bamako) 
reported KS rates ranging from 2.1 for males and 1.0 for females 
[1981–2000] to 1.7 for males and 0.7 for females [2001–2010] and 
during 2011–2016 the ASIR declined for males to 0.8 and to 0.6 for 
females. 

In summary, in the 16 registries from 14 countries that had sufficient 
serial data on KS, two showed no increase or decrease, 10 showed a 
decline and four showed an increase in KS incidence between 2000 and 
2010 (early ART coverage period) and 2011–2016 (fair to good ART 
coverage period). GLOBOCAN reports on regional KS incidence esti-
mates which vary from country to country within each region. With the 
understanding that these data are limited, incomplete and “ecological”, 
Fig. 3 illustrates the geographical association between percentage ART 
coverage (latest data available in 2018) and KS incidence in the early vs. 
more recent ART periods. The overall unweighted average decline in KS 
incidence between the early ART and later period was 27%, but this 
decline was not statistically significant across the region. Fig. 4 illus-
trates the relationship between the latest adult (15−49) HIV prevalence 
(%) and KS incidence between 2011 and 2016. There was a moderate 
positive correlation between HIV prevalence and KS incidence for males 
and females. 

4. Discussion 

4.1. Data quality and coverage 

There is a significant under-reporting of cancer incidence in sub- 
Saharan Africa as there are few population-based cancer registries in 
the region. Cancer registration has been progressing slowly since the 
1980 s and this can be attributed to several factors like insufficient and 
poor coordination of data sources, lack of adequately trained staff, poor 
infrastructure and low to no political will in other countries [42,49,50]. 
The KS incidence data used is from WHO-IARC and from AFCRN pub-
lications. These are considered to be reliable data source and cover 
about 24 countries – however not all of the data reported in the AFCRN 
are as strictly quality assured as in CI5. Prior to the onset of the 
HIV/AIDS epidemic in the 1980 s there were clear geographical varia-
tions in KS incidence within Africa. These are not obvious from sparse, 
high quality incidence data but previous work using relative frequencies 
does illustrate wide variations between central & East Africa compared 
to areas north and south [51]. 

4.2. The effect of ART on KS incidence in sub-Saharan Africa 

During periods 2001–2010 and 2011–2016, 11 out of 16 registries 
with sufficient trend data showed a decline in KS incidence. Changes in 
KS incidence between these two periods vary from a 63% decline 
(Kenya, males) to a 400% increase (Nigeria, males), a crude average 
decline of 6%. KS trend data from a similar period (2000–2016) from the 
USA show a decrease in incidence of 35% [52]. 

The decrease in KS incidence has been small, this was not associated 
with ART coverage as measured [7,32] and possibly more related to 
broader changes in the HIV prevalence in many sub-Saharan African 

Fig. 4. Relationship between latest adult (15−49) HIV prevalence and KS 
incidence between 2011 and 2016. Cancer in Africa (2001–2014) [48]. Cancer 
in sub-Saharan Africa AFCRN Vol III [43]. Population based cancer registries. 
CI5 Vol VIII (1993–1998) [39]. CI5 Vol X (2003–2007) [40]. CI5 Vol XI 
(2008–2012) [41]. 
Data source: Cancer in Africa Epidemiology and Prevention (1960–2000) [42]. 
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countries over the years. One study reported that between 2000 and 
2017, the estimated country level HIV prevalence increased in 15 of the 
46 sub-Saharan African countries, unfortunately changes in HIV prev-
alence are not necessarily linear or consistently in the same direction in 
the region [53]. Another study reported a decline in HIV infections of 
more than 33% from an estimated 2.2 (2.1–2.3) million in 2005–1.5 
(1.3–1.6) million in 2013, ART scale up and wide coverage were 
attributed to the substantial declines in new HIV infections [12]. 

Despite ART scale up in African countries HIV/AIDS-associated KS 
burden remains high in sub-Saharan Africa due to ART coverage gaps 
and policy variation [27,54]. Total coverage and implementation of ‘test 
and treat all’ is still a challenge in many sub-Saharan African countries 
because of limited resources and logistical issues [27]. In sub-Saharan 
Africa, the availability of ART has not completely resolved the chal-
lenges of epidemic KS [1]. The availability of oncologic care services and 
the existing underlying comorbidities may also be contributing to the 
variations [28]. 

Some of the decline in KS incidence can be attributed to the intro-
duction of ART in sub-Saharan Africa, in the early 2000s and a drop in 
the HIV prevalence over the years. This is substantiated by epidemio-
logical studies in South Africa and Uganda that reported an increase in 
KS cases, as the HIV/AIDS epidemic progressed, followed by a subse-
quent decrease once ART was introduced [19,55,56]. Epidemic KS is an 
important public health problem in sub-Saharan Africa because of the 
high KSHV and HIV prevalence [35–37]. KSHV is common in 
sub-Saharan Africa countries like Cameroon and Uganda where KS was 
relatively frequent pre-1980, but the virus is also common in countries 
like Botswana and Gambia where KS was rare before the spread of HIV 
[57]. KS is more common in males. It is not clear why KS is much more 
frequent in males. This suggests the need for more studies on the co-
factors in the etiology of KS [9], and ideally development of an effective 
KSHV vaccine. 

3. Limitations 

Only 2% of the continent’s population was covered by cancer reg-
istries that complied with the International Agency for Research on 
Cancer (IARC) quality standards in 2014. This indicates significant lack 
of population-based registries in Africa [27,31]. We used 
population-based registry data for cancer incidence, HIV prevalence and 
ART coverage data to reflect population trends. We acknowledge that 
the data are geographical, and the role of ART may not be ascertained 
using such correlation methods, differences in data sources used and 
large variations in ARV rollout policies. 

6. Conclusion 

In sub-Saharan Africa, there is limited evidence of a decline in KS 
incidence after the rollout of ART in some countries. However, epidemic 
KS continues to be a major public health problem in terms of morbidity 
and mortality. There is a paucity of literature on the burden of KS, risk 
factors associated with KS and the impact of ART on KS. There is a need 
for direct measures of the incidence and risk factors for KS in sub- 
Saharan Africa and effects of treatments. These could then be used to 
inform interventions, prevention, and management policies. 

The continued recording of high numbers of KS in sub-Saharan Africa 
contrasts with its decline in developed countries and could be attributed 
to the ART treatment gap in the sub-Saharan Africa. The long-term effect 
of ART on KS in resource-limited regions like sub-Saharan Africa still 
needs to be evaluated to inform prevention and management in-
terventions to improve the overall outcome for individuals living with 
HIV in this region. This requires continued investment in research of HIV 
associated malignancies in sub-Saharan Africa [27]. 
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[41] Bray F., Colombet M., Mery L., Piñeros M., Znaor A., Zanetti R., et al., 2017.Cancer 
Incidence in Five Continents, Vol. XI. IARC Scientific Publications No. 166. Vol. XI, 
Lyon: International Agency for Research on Cancer. 2017. 

[42] Parkin DM, Ferlay J., Hamdi-Cherif M., Sitas F., Thomas JO, Wabinga H., et al., 
2003. Cancer in Africa Epidemiology and Prevention. Lyon, France; 2003. 

[43] D.M. Parkin, A. Jemal, F. Bray, A.R. Korir, B. Kamate, E. Singh, et al., Cancer in 
Sub-Saharan Africa-, UICC III (2019). 

[44] J. Ferlay, I. Soerjomataram, R. Dikshit, S. Eser, C. Mathers, M. Rebelo, et al., 
Cancer incidence and mortality worldwide: Sources, methods and major patterns in 
GLOBOCAN 2012, Int. J. Cancer 136 (2015) E359–E386. 

[45] UNAIDS/ WHO, 2004. Epidemiological fact sheet 2004 update. 2004. p. 〈https 
://data.unaids.org/publications/fact-sheets01〉. 

[46] UNAIDS, 2018. ARV rollout and coverage. 2018. p. 〈https://www.unaids.org/en/ 
regionscountries/countri〉. 

[47] WHO, 2019. HIV Country Profile. 2019. p. 〈https://cfs.hivci.org/country-factsheet. 
html〉. 

[48] D.M. Parkin, F. Bray, J. Ferlay, A. Jemal, Cancer in Africa 2012, Cancer Epidemiol. 
Biomark. Prev. 23 (6) (2014) 953–966. 

[49] A.E. Omonisi, B. Liu, D.M. Parkin, Population-based cancer registration in sub- 
saharan africa: its role in research and cancer control, JCO Glob. Oncol. (6) (2020) 
1721–1728. 

[50] D.M. Parkin, L.D. Sanghvi, Cancer registration in developing countries, IARC Sci. 
Publ. 95 (1991) 185–198. 

[51] M.S.R. Hutt, Classical and endemic form of Kaposi’s sarcoma. a review, Antibiot. 
Chemother. 32 (1984) 12–17. 

[52] D.L. White, A. Oluyomi, K. Royse, Y. Dong, H. Nguyen, E. Chang, et al., Incidence 
of AIDS-Related Kaposi Sarcoma in all 50 United States from 2000 to 2014, 
J. Acquir. Immune Defic. Syndr. 81 (4) (2019) 387–394. 

[53] L. Dwyer-Lindgren, M.A. Cork, A. Sligar, K.M. Steuben, K.F. Wilson, N.R. Provost, 
et al., Mapping HIV prevalence in sub-Saharan Africa between 2000 and 2017, 
Nature 570 (7760) (2019) 189–193. 

[54] K. Church, F. Kiweewa, A. Dasgupta, M. Mwangome, E. Mpandaguta, F.X. Gómez- 
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