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ABSTRACT

AIDS-related Kaposi’s Sarcoma (KS)
is a multi-centric angiogenic neoplastic
proliferation predominantly seen in
individuals with Human Immune Virus
(HIV-1) infection and men who have sex
with men. Although the incidences of
aggressive KS have reduced following
the introduction of Highly Active
Antiretroviral Therapy (HAART) in the
treatment of HIV infection, the effect of
HAART rollout in relation to population
KS incidence in Zambia remains
unclear as cases of the malignancy have
continued to be reported. This study,
investigated the trends of KS in the era
of HAART in Zambia. The researchers
conducted a retrospective cross-sectional
study. Three hundred and twenty cases of
HIV-infected individuals on HAART that
developed KS between 2008 and 2017
were reviewed. Data was retrieved from
the Zambia National Cancer Registry
(ZNCR). Of the records reviewed, the
researchers observed a sharp increase in
KS cases from 5.6 per cent in 2008 to
21.2 per cent in 2014; from 2015 to 2017,
there was a general decline in KS cases
countrywide in both sexes from 13.1

per cent to 9.4 per cent. KS was more
prevalent in Lusaka Province, while
Western Province had the least number
of cases. For each province, there were
more males affected by KS than females.
The researchers further observed that
19.1 per cent of the cases reviewed
developed KS while on HAART, while
80.9 per cent developed KS before the
commencement of HAART. The age
group with the highest number of KS
cases was 21-40 years, while the age
group > 80 had the least number of
cases. Our data has shown that although
there has been a general decline in KS
cases across the ten provinces of Zambia
in recent years, more efforts are still
required to mitigate AIDS-related KS
incidence and improve KS prognosis.
There is a need to encourage efforts
aimed at HIV infection prevention, wide
coverage of HAART across the country,
and KS awareness and screening.

Keywords: AIDS, Highly Active Antiretroviral
Therapy, Antiretroviral Therapy, Kaposi’s
Sarcoma-Associated Herpesvirus, Human
Herpes Virus 8, Zambia National Cancer
Registry.
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INTRODUCTION

Kaposi’s Sarcoma (KS) is a multi-centric
angiogenic neoplastic proliferation that
originates from the endothelial cells of
lymph and blood vessels that are infected
with Kaposi Sarcoma HerpesVirus
(KSHV), also known as Human
HerpesVirus § (HHV8)(1). KSlesions are
predominantly present at mucocutaneous
sites, but may also involve lymph nodes
and visceral organs. The lesions evolve
from early macules (patch stage) into
plaques (plaque stage) that grow into
large nodules (tumour stage) (2).
Kaposi’s Sarcoma is considered an
Acquired Immune Deficiency Syndrome
(AIDS)-defining cancer in individuals
with HIV-1 infection (3). It occurs in
the context of immunosuppression;
immunocompromised individuals, such
as those taking immunosuppressive drugs
and those who are HIV/AIDS-positive,
are at a higher risk of developing KS (4).
Kaposi’s Sarcoma is the most
common malignancy associated with
HIV infection worldwide (5). Despite
an overall reduction in incidences
of KS, following the introduction of
antiretroviral therapy (ART), cases
of malignancy have continued to be
reported in HIV-infected individuals
(6). According to the American Cancer
Society, four variants of KS have been
typified on the basis of the predisposing
factors: Classic KS, Endemic/African
KS, AIDS-associated/Epidemic KS, and
Transplantation-associated KS (7).
Classic KS presents with lesions that
grow slowly and mainly occur in older
adults of Eastern Europe, Mediterranean
and Middle-Eastern descent, affecting
more men than women (8). KS lesions
are confined to the skin of the lower
limbs and do not affect deeper tissues (9).
Another type of KS, which resembles
Classic KS and has a good prognosis,
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has been reported in HIV-negative
homosexuals and occurs at a younger
age and is limited to the skin (10).
African KS occurs in people living in
Equatorial Africa (11). KSHV infection
is more prevalent in Africa, thereby
increasing the risk of developing African
KS (12). Other factors that weaken the
immune system, such as chronic diseases
and malnutrition, also contribute to the
development of KS. African KS tends
to occur in younger people under the
age of forty years, and an aggressive
form, which affects the lymph nodes
and other organs, is rarely seen in
children before puberty (13). Transplant
(Iatrogenic) KS develops in people
with suppressed immune systems after
an organ transplant. These patients are
given immunosuppressive drugs to keep
their immune system from rejecting the
new organ. This increases the chances of
developing KS in someone infected with
KSHV (14).

AlDS-associated  (Epidemic) s
the commonest type of KS found in
individuals infected with HIV (15).
This type of KS is considered an AIDS-
defining malignancy. Itis an opportunistic
disease responsible for severe morbidity
and mortality in people living with AIDS
(16). It is more aggressive than the
other types of KS and produces multiple
lesions, often on the face and trunk and
also leads to the development of internal
tumours in the oral cavity and lungs
(17,18).

There has been a significant
reduction in the incidences of KS, and
in some cases, established KS undergoes
remission with the introduction of Highly
Active Antiretroviral Therapy (HAART)
in the treatment of HIV infection (19,20).
The lower incidences and regression
observed with HAART following
initiation of treatment are attributed
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to immune reconstitution achieved by
inhibition of HIV-1 replication (21).
HAART also leads to intracellular
cytokine production, which triggers the
production of angiogenic factors, thus
reducing the reactivation of HHVS8 (22).
Zambia has a high incidence of both
epidemic and African forms of KS, and
despite the introduction of HAART,
cases of KS are still being reported in
HIV-infected individuals (23). Thus,
the present study investigated the trends
in KS incidences in Zambia from 2008
to 2017, long after the introduction of
HAART in the country.

MATERIALS AND METHODS
Study Site

The study was conducted in Zambia,
a landlocked country in sub-Saharan
Africa. It has eight neighbouring
countries: Tanzania, Zimbabwe, Malawi,
Botswana, Angola, the Democratic
Republic of Congo (DRC), Namibia and
Mozambique. Zambia has a geographical
area of 753.612 km? and lies between
latitudes 8° and 18° South and longitudes
22°and 34° East (24).

DATA SOURCE

Data was obtained from the Zambia
National Cancer Registry (ZNCR).
The ZNCR is a registry in Zambia that
keeps population-based cancer data.
It is located at the national referral
hospital called University Teaching
Hospital (UTH). Data is received from
all health facilities countrywide through
a standardised register that is used in
all health facilities. Most of the cancers
are detected in various health facilities
and then sent to UTH for specialised
treatment. The ZNCR receives the filled-
in registers with all patient details and
other necessary information.
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STUDY DESIGN

This was a retrospective cross-sectional
study. Information was retrieved from
the ZNCR from 2008 to 2017. Files were
selected randomly, and case files were
selected by picking the tenth file.

Data Extraction

Three hundred and twenty cases of
HIV-infected individuals on HAART
that developed KS were included in the
study, and excluded were cases of KS
due to other causes. The sample size was
calculated using the formula: , where
N is the sample size, Z is the standard
deviation set at 1.96, d is the degree of
precision required to set at 0.05, and P
is the prevalence of KS in HIV/AIDS
patients. The prevalence of KS was
found to be 22.2 per cent and 7.5 per
cent in males and females, respectively
(25). Using a prevalence of 29.7 per cent,
the sample size calculated was 320. Key
variables collected at baseline included
age, gender, HIV status, ART status, and
year of diagnosis.

Data Analysis

The data obtained was exported to the
Statistical Package for Social Sciences
(SPSS) wversion 21 for statistical
analysis. Baseline demographic data
and characteristics were analysed using
descriptive statistics. The distribution of
KS and the variables such as age and sex
were analysed and presented in the form
of frequencies, percentages and tables.

Ethical Considerations

Ethical approval was granted by
the University of Zambia School of
Medicine Research Ethics Committee
(Certificate  Number: IRB00001131
of IORG0000774), and permission to
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review files was obtained from the ZNCR.
This research extracted secondary data
for Kaposi’s Sarcoma patients from the
national database, and as such, informed
consents were not applicable.

RESULTS

Proportion of KS Cases in the Ten
Provinces of Zambia

Records of 320 KS-positive patients were
obtained from the ZNCR and analysed
for the years 2008-2017. KS cases
increased exponentially from 5.6 per
cent (20/320) in 2008 to 21.25 per cent
(68/320) in 2014. However, there was a
decline in the number of cases from 2015
to 2017 from 13.13 per cent (42/320)
to 9.38 per cent (30/320) respectively
(Figure 1). Most KS patients were from
Lusaka province, and the number of
males was higher than that of females,
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43.75 per cent (140/320) and 25.31 per
cent (81/320), respectively. This was
followed by Central Province, which had
a proportion of males of 3.75 per cent
(12/320) and females of 2.50% (8/320).
Western Province had the least number
of patients, with a proportion of 0.63 per
cent (2/320) and no females (Table 1).
Out of the 320 total cases reported, 19.06
per cent (61/320) developed KS while on
HAART, while 80.94 per cent (259/320)
developed KS before the commencement
of HAART.

The proportion of Kaposi’s Sarcoma
Cases based on Age and Sex

The proportion of Kaposi’s sarcoma cases
was high in the age group 21-40 years,
and males, 35.94 per cent (115/320),
were more affected than females, 25.63
per cent (82/320). This was followed by

2012 2014 2016 2018

Year at Diagnosis

Figure 1: Cumulative KS cases in Zambia between 2008-2017.KS cases increased
exponentially between the years 2008 and 2014 before decreasing from 2015 to 2017.
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Table 1: Distribution of KS by Province between 2008 and 2017
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Age (Years) Male(slf‘:;:g(;l)ency Proportion (%) Fema::el 531‘;(()1)uency Pro?‘;’r)tion
>20 6 1.88 10 3.13
21-40 115 35.94 82 25.63
41-60 58 18.13 28 8.75
61-80 13 4.06 6 1.88
>80 2 0.63 0 0.00

n= number of participants, KS = Kaposi’s Sarcoma

the age group 41-60 years, in which more
males, 18.13 per cent (58/320), were
equally more affected than females, 8.75
per cent (28/320). The age group > 80
had the least KS cases, with males being
the only ones affected by KS (Table 2).
Of the total KS cases obtained, 39.38 per
cent (126/320) were females, and 60.63
per cent (194/320) were males. More
cases of KS were recorded in males than

in females for each of the years from
2008 to 2016; in 2017, more cases were
recorded in females (Figure 2).

Figure 2: Distribution of KS cases
according to gender and year at
diagnosis. For each year from 2008 to
2016, cases of KS were more prevalent
in males than in females. In 2017, KS
was more prevalent in females than in
males.

Table 2: Distribution of Kaposi’s Sarcoma by Age and Sex

Province Male Frequency | Proportion | Female Frequency | Proportion

(n=320) (%) (n=320) (%)
Central 12 3.75 8 2.50
Copperbelt 6 1.88 10 3.13
Eastern 10 3.12 7 2.19
Luapula 1 0.31 2 0.63
Lusaka 140 43.75 81 25.31
North Western 3 0.94 3 0.94
Northern 7 2.19 6 1.88
Southern 12 3.75 6 1.88
Muchinga 1.25 0 0.00
Western 2 0.63 0 0.00

n= number of participants, KS = Kaposi’s Sarcoma
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Figure 2: Distribution of KS cases according to gender and year at diagnosis. For each year from
2008 to 2016, cases of KS were more prevalent in males than in females. In 2017, KS was

more prevalent in females than in males.

DISCUSSION

Zambia is considered part of the KS belt,
and Kaposi’s Sarcoma has continued to
be of great public health concern despite
the rolling out of HAART (26). The
present study sought to investigate the
local epidemiology of KS cases in the
era of HAART from 2008 to 2017 from
the ZNCR.

The current study indicates an
increase in KS cases from 2008 to 2014,
followed by a decrease in the subsequent
years. The KS trends in the present
study are similar to those observed in
a previous study conducted in Zambia
(24). However, while this study reported
on KS in the era of HAART, the previous
study reported on the prevalence and
annual incidence of KS and HIV. The
increase in the number of cases in these
years could be attributed to the continued
increase in HIV cases in Zambia,

because the interaction between HIV
and KSHV facilitates the replication
of KSHYV, leading to an increased risk
of developing KS (5). However, the
decrease in the number of KS cases in
the subsequent years could be due to
underdiagnosis because the early lesions
of KS resemble other vascular lesions
such as haemangiomas and haematomas.
Moreover, patients present late to the
hospital when the disease has already
advanced (27).

The other plausible reason for the
decrease in KS cases in the subsequent
years could be due to the increased use
of HAART in HIV/AIDS treatment
(25). Similar studies in the sub-region
have also reported a decline in KS
cases following the commencement of
HAART (28). This is in line with the
trend in developed countries in which the
use of HAART has significantly reduced
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the incidence of AIDS-related KS, and
patients on HAART present with KS,
which is less aggressive (29). The effects
of HAART on the development of KS are
multifactorial but include suppression
of HIV viral replication, restoration of
immunity and reduction of mortality,
thereby reducing the risk of KS (21).
Besides the effects of HAART on HIV,
preclinical studies have shown that
many HAART drugs have antitumour
effects (30,31). The introduction of
HAART has reduced KS cases but not
entirely eradicated them (23,31). This
corroborates the findings in the current
study, which showed that 19.1 per cent of
HIV/AIDS patients developed KS while
on HAART.

The highest number of cases were
recorded in Lusaka Province, followed
by Central Province, while the least
number of cases were recorded in
Western Province. This contrasts with
previous studies in Zambia, which
reported that Eastern province had the
highest number of cases, followed by
Lusaka Province (24). The high number
of KS cases recorded in Lusaka Province,
in the current study, is attributed to
the availability of a well-established
Dermatology and Venereology Division
located at the national referral hospital,
where suspected KS cases are referred
for diagnosis and treatment (23).

The results demonstrate that the
age group 21-40 years had the highest
number of KS cases, consistent with
previous studies conducted in Zambia
and Nigeria, in which KS cases were high
in the middle-aged groups (26,32,33).
The detection of KS in this age group
could be due to involvement in high-risk
behaviour such as unprotected sexual
activities or having multiple sexual
partners leading to contraction of HIV
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and hence increasing the risk of KS
disease.

Previous studies have shown that KS
cases are more common in males than
females (20,30,32,33). Similarly, our
results indicate a male predominance
of KS cases. The reduced KS cases in
women could be attributed to gender-
related factors, including hormonal,
environmental and genetic factors. The
hormones, human gonadotropin and
oestrogen, are protective factors in KS
development based on inhibition of the
growth of KS cell lines, and they also
have a direct effect on the anti-tumour
immune response (26,34,35).

CONCLUSION

Results have shown an overall decline in
KS cases in Zambia from 2014 to 2017.
However, cases of KS are still being
recorded despite the rollout of HAART
countrywide. The hardest-hit age group
is 21-40 years, where more males than
females are affected by KS. Therefore,
efforts to reduce HIV infection through
behavioural and lifestyle change and
improvement of HAART services and
wide coverage should be encouraged
to mitigate cases of KS. Active KS
awareness, screening, and HIV testing
nationwide are recommended.
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