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Introduction: Kaposi’s sarcoma (KS) is the most common HIV-associated malignancy in Sub Saharan Africa. In 2018, it was the 7th
most common cancer and the 10th most common cause of cancer death in Kenya. This study aimed to describe the baseline and clinical
characteristics and treatment response observed following combined antiretroviral treatment (ART) and chemotherapy in KS patients.
Methods: This was a descriptive analysis of patients aged ≥15 years treated for KS and HIV at 11 treatment hubs in Central Kenya
between 2011 and 2014. Data on baseline and clinical characteristics, ART and chemotherapy regimens as well as treatment responses
were collected from patient files and KS registers.
Results: A total of 95 patients presenting with clinically suspected KS with no history of prior treatment with chemotherapy were
reviewed. All had histological diagnostic samples taken with 67 (71%) having confirmed KS. All were on ART, either newly initiated
or continuing on ART, and 63 of the 67 (94.0%) confirmed to have KS received chemotherapy. Among the 67 patients with confirmed
KS, mean age was 37.2 years (± 13.2) and 40 (59.7%) were male. More than 80% had normal baseline and follow-up BMI, and 34
(50.7%) were on a TDF-based regimen, 52 (77.6%) were treated with the Adriamycin, bleomycin and vinblastine protocol, and 55
(82.1%) had KS diagnosis before HIV diagnosis. All 67 patients had mucocutaneous lesions. Complete, partial response and stable
disease occurred in 27 (40.3%), 10 (14.9%) and 7 (10.4%), respectively, 11 (16.4%) defaulted care during treatment, six patients died
during treatment, four patients died before treatment while two patients had progressive disease during chemotherapy.
Conclusion: The diagnosis of KS preceded HIV in the majority of cases reviewed, with histology helpful to reduce misdiagnosis.
Patients generally complied with their chemotherapy, with overall good response rate for this intervention implemented at primary
health-care facilities.
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Introduction
Kaposi’s sarcoma (KS) is a multi-centric angio-proliferative malignancy. On the basis of clinical and epidemiological
features, four types of KS have been recognized: classic, endemic (African), iatrogenic and epidemic (AIDS related).
Clinical presentation may vary within the sub-types, but histology is similar. KS has a predilection for the skin and
mucous membranes where it may present with papules, macules, nodules, ulcers, plagues, and fungating lesions.
Epidemic KS is the most common opportunistic malignancy associated with HIV infection.1 All types of KS are
associated with Human Herpes Virus-8 (HHV-8) infection.2,3 According to Globocan 2018, globally there were 41,799
incident KS cases and 19,902 deaths due to KS in 2018.4 In Kenya, KS ranked as the 7th most common cancer, with an
estimated 1,782 new cases, and was the 10th most common cause of death in 2018.4

Epidemic KS tends to affect young patients with a median age of 34 years.5,6 Epidemic KS has also been reported in
African children with prevalence rates as high as 36.0% in Uganda and 9.0% in South Africa.7,8 Clinical evaluation is
key to making the initial diagnosis of KS. A study in Nigeria reported that KS lesions commonly developed on the lower
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limbs (46.0%), conjunctiva (12.0%) and trunk (10.0%).9 A South African study reported that almost all patients had skin
disease, either localized or disseminated.10

The malignancy has traditionally been associated with severe immunosuppression in patients who are antiretroviral
treatment (ART) naive. Patients who develop KS during ART typically have low CD4 cell counts and the KS develops
within 6 months of ART initiation.11 A study in South Africa reported a median CD4 count of 82 cells/uL at KS
diagnosis.5 Combination ART alone is quite effective for mild KS and has been associated with KS lesion regression in
size of KS lesions and significant improvement in patient survival.12 The initial type of ART does not affect treatment
response and no specific class of ART is preferred.13 There is no mortality or treatment response benefit to using ART
plus chemotherapy versus using ART alone in mild KS.14

Prior to 2019, patients with KS were treated with single agent vincristine, single agent gemcitabine, or combination
therapy using doxorubicin, bleomycin and vincristine, either as doublet or triplet therapy in Kenya.15 A study conducted
among 70 patients in Western Kenya, in 2014, looking at 3 year survival outcomes after gemcitabine or bleomycin and
vincristine therapy reported survival of 85.7%.16 In 2019, the Kenya National Cancer Treatment Protocols directed that
patients with HIV and KS be initiated on anti-retroviral therapy as well as chemotherapy using pegylated liposomal
doxorubicin as first line and paclitaxel as second line.17 A clinical trial by Krown et al in 2020, which compared
progression-free survival (PFS) at 48 weeks among patients on bleomycin and vincristine, or oral etoposide vs paclitaxel
found PFS to be much higher with the paclitaxel than with the other agents.18

The World Health Organization (WHO) has described the clinical response of HIV-associated KS following
chemotherapy, as either complete response (CR), partial response (PR), progressive disease, or stable disease.19

A study conducted in Zambia among 38 patients reported CR rates of 47.0% and PR rates of 53.0% after 6 cycles of
adriamycin, bleomycin and vinblastine (ABV).20

Researchers from Conakry - Guinea reported that among 225 patients with KS followed up for a three-year period
and receiving a median of 8 cycles of treatment with chemotherapy, CR was achieved in 28.9%, PR in 23.6%, stable
disease in 6.7%, and unknown response in 40.9% patients who dropped out of care.21 In another study conducted in Chile
among 17 patients with KS treated with ART and chemotherapy, seven achieved CR, five achieved a PR, two remained
stable and three died.22

Complications that may be fatal in patients co-infected with HIV and KS include KS-Immune Reconstitution
Inflammatory Syndrome (K-IRIS), which develops following immune recovery resulting in rapid clinical deterioration,
and KS Inflammatory Cytokine Syndrome (KICS) which presents with lymphadenopathy, pancytopenia, KSHV viremia
and signs of systemic inflammatory syndrome.23

We aimed to determine the baseline and clinical characteristics of HIV-associated KS and clinical response to
chemotherapy among patients with both KS and HIV infection in Kenya.

Methods
Study Setting
Primary health-care facilities in Kenya lack the capacity to diagnose and treat KS, a stage IV opportunistic infection
among people living with HIV (PLHIV). Prior to 2011, it took approximately two to six weeks for a histological
diagnosis to be availed to patients. Clinicians relied predominantly on a clinical diagnosis of KS because of the prolonged
turn-around-time and high cost associated with histological diagnosis. The disease was managed using ART consisting of
Tenofovir/Lamivudine/Efavirenz24 and vincristine monotherapy as per the Kenya guideline for the management of HIV
related opportunistic infections and conditions at that time.15 Centre for Health Solutions – Kenya (CHS), a local
indigenous non-governmental organization, through the Tegemeza Project, initiated a program to streamline the process
of KS diagnosis and treatment in 2011. This project was funded by the President’s Emergency Plan for AIDS Relief
(PEPFAR) through the Centers for disease control and prevention (CDC) in Kenya. Details of the project setting
including outcomes have been published elsewhere.25–27

The study was conducted at 11 health facilities, considered treatment hubs, in Central Kenya, and included Engineer,
Jomo Kenyatta University of Science and Technology, Juja Farm, Karatina, Kiandutu, Muranga, Nyahururu, Nyeri,
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Olkalou, Ruiru and Thika hospitals. The primary health facilities acted as spokes. The physician assistants and nurses at
the spokes were trained to recognize mucocutaneous lesions that were suggestive of KS and refer to the hubs. Once at the
hub, trained physician assistants conducted punch biopsies which were preserved in formalin. Samples were transported
to a reference laboratory in Nairobi for review and reporting by a pathologist. Results were availed to the hubs via email,
after which patients were alerted to return and initiate chemotherapy, which was also administered by trained physician
assistants. Clinical monitoring was conducted during each chemotherapy session until completion of all cycles. Response
was documented four weeks after completion of six cycles of chemotherapy.

Study Design
This was a retrospective cohort analysis of patients managed for HIV-associated KS in 11 health facilities in Central
Kenya between 2011 and 2014.

Study Population
This study enrolled all patients aged 15 years and above that were diagnosed with HIV-associated KS during study
period. Patients with a prior history of treatment with chemotherapy for KS, pregnant women and patients with no
histological confirmation of KS were excluded.

Variables
Baseline participant characteristics included age, sex, marital status. Clinical characteristics included baseline body mass
index (BMI), calculated from height and weight. Patients were categorized using BMI as underweight (<18.5), normal
weight (18.5–25.0), and overweight or obese (>25.0). Baseline CD4 count was categorized as <200, 201–500, >500 cells/
uL, and median CD4 count, date of KS diagnosis and date of HIV diagnosis were used to calculate the time interval
between KS and HIV diagnosis. ART regimen was categorized based on the NRTI backbone. All patients were on ART
with some having initiated prior to developing KS and others initiating ART after KS diagnosis. Viral loads (VL) were
also collected with viral suppression classified as VL <1000 copies/mL and VL values ≥1000 as not suppressed based on
the laboratory diagnostic capacity at the time.

The type of chemotherapy was categorized as either ABV or bleomycin and vinblastine (BV) protocols. Follow-up
CD4 counts were collected until the year 2014 when the country ceased to monitor CD4 counts. Follow up BMI until
2018 or at time of event was monitored.

Data Management and Statistical Analysis
Data on sociodemographic, clinical and laboratory characteristics, as well as data on treatment response were extracted from
patient files. Anonymity and confidentiality of patient data were ensured by use of a de-identified dataset. Data entry was
done in a Microsoft Excel worksheet, and imported into Stata version 15.1 (StataCorp. 2017. Stata Statistical Software:
Release 15. College Station, TX: StataCorp LLC.) for data management and descriptive analysis. Continuous data such as
age and CD4 were presented using means [standard deviations (SD)] or medians [interquartile range (IQR)] as appropriate.
Counts and corresponding percentages were used for categorical variables such as sex and marital status of participants.

Ethical Considerations
Ethical approval was obtained before the start of the study. Local ethical approval was obtained from the Kenyatta
National Hospital and University of Nairobi institutional review board (P339/06/2013). The protocol was also reviewed
by the Associate Director of Science, Center for Global Health at the US Centers for Disease Control and Prevention
(CDC) in line with human research protection procedures and was determined to be research, but CDC investigators did
not interact with human subjects or have access to identifiable data for research purposes. Anonymity and confidentiality
of data was strictly maintained. All the study procedures were done in conformity with Kenya Government, Ministry of
Health, CDC, local IRB regulations and the Declaration of Helsinki.
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Results
A total of 95 patients with clinically suspected KS were included. All had histologic diagnosis, and 67 had confirmed KS
using histology. All received ART, and 63 patients received chemotherapy with either the dual BV protocol or the ABV
protocol. Four patients died before initiating chemotherapy. Twenty eight (30%) patients who would have been treated
clinically for KS were confirmed to have an alternative diagnosis after confirmatory histology. Subsequent analysis
included only the 67 patients with confirmed KS on histology.

Descriptive Analysis
Clinical Characteristics of Participants
The mean age at KS diagnosis was 35 years. Over half of the patients were male 40 (59.7%). The majority of the patients
were married, 42 (63.6%). Median baseline CD4 count was 108 cells/uL (IQR 35–256). The majority of patients, 46
(68.7%) had severe immunosuppression at diagnosis, with a baseline CD4 cell counts of less than 200 cell/uL. None of
the patients had a CD4 cell count above 500 cells/uL. Follow up CD4 cell counts showed improvement, with 41 (67.2%)
of the 61 patients having a CD4 cell count above 200 cells/uL, with a median of 280 cells/uL (IQR 175–421) (Table 1).
Most of the study participants 56 (83.5%), had a baseline normal BMI, with only 3 (4.4%) of the participants diagnosed
with wasting. The BMI during follow-up in 2018 or at the time of event improved, with 60 (93.8%) of the 64 patients
with a BMI result reported as normal (18–25). Of the patients with documented VL results in 2018, more than half of the
study participants, 37 (55.2%) showed VL suppression with and 11.9% VL not virally suppressed. Nine of the
participants did not have a viral load result and therefore their viral suppression status could not be ascertained. More
than half of the patients 34 (50.7%) were on TDF-based regimens, followed by 19 (28.4%) on D4T-based regimes, and
12 (17.9%) on AZT-based regimens. The majority of study participants 55 (82.1%) presented with KS as the initial AIDS
defining illness. Overall, the median number of months on KS treatment was 44.5 months (IQR 6.5–60.5). Seventy
seven percent of the patients with KS received systemic chemotherapy with the ABV protocol and 3 (6.0%) died prior to
the administration of chemotherapy (Table 1).

Treatment Response and Outcomes
Complete response (CR) was observed in 27 (40.3%) of the study participants during the follow-up period, 10 (14.9%)
had a partial response (PR), 7 (10.0%) had stable disease. Eleven patients (16.4%) defaulted care and did not complete
the full 6 cycles of chemotherapy. Six patients died during treatment (9.0%), four patients died before treatment while
two patients progressed despite treatment with systemic chemotherapy. Overall, the number of patients with complete or
partial response was 37 (55.2%) among the 67 study participants (Table 2).

Discussion
The project offered comprehensive KS and HIV treatment services to 67 patients with HIV-associated KS at county
health facilities. The implementation model was dependent on the existing health systems established for the HIV service
delivery. The project further supported the facilities to improve histological diagnosis of KS, with quick turnaround time
and improved diagnostic accuracy. Combination chemotherapy that was previously unavailable was also provided to the
KS treatment sites.

Males constituted 59% of the patients. The male to female ratio was 3:2. This is similar to data from other studies.
Studies from Malawi and Botswana reported that males constituted 58% of the 545 participants that were diagnosed with
HIV infection and KS.28,29 Another study conducted in Botswana among 207 patients with HIV-associated KS reported
that 63% of the participants were male.30 In contrast, HIV-associated KS in a South African study had an equal female-to
-male ratio with females being younger and having more severe disease.31 Males may be predominantly affected by
Kaposi’s sarcoma because of a higher HHV-8 sero-prevalence.32–34

The predominance of KS observed in younger age groups may be attributed to the co–transmission of HHV-8 with
HIV virus among sexually active young people.35
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Table 1 Characteristics of Patients with HIV Associated Kaposi’s Sarcoma in Central Kenya

Characteristic n (%), Mean (SD) or Median (IQR)
N=67

Sex

Female 27 (40.3)

Male 40 (59.7)
Age (years) at KS diagnosis

Mean (SD) 37.2 (13.2)

Age (years) at KS diagnosis categories
≤25 11 (16.4)

26–30 12 (17.9)

31–35 10 (14.9)
36–40 8 (11.9)

41–45 13 (19.4)

>45 13 (19.4)
Marital status

Married 42 (63.6)

Not married 24 (36.4)
Baseline CD4 count

Median (IQR) 108 (35–256)

Baseline CD4 count (cells/uL)
201–500 21 (31.3)

≤200 46 (68.7)

Baseline BMI (kg/m2)
18–25 (normal weight) 56 (83.6)

≥25 (over weight/ obese) 8 (11.9)

<18.5 (underweight) 3 (4.5)
Follow up BMI (kg/m2) (BMI 2018 or at time of event)

18–25 (normal weight) 60 (93.8)
≥25 (over weight/ obese) 2 (3.1)

<18.5 (underweight) 2 (3.1)

Follow up CD4 counts (cells/uL)
Median (IQR) 280 (175–421)

Follow up CD4 counts (cells/uL)

>200 41 (67.2)
≤200 20 (32.8)

Follow up viral load suppression

Viral suppression (<1000 copies/mL) 37 (55.2)
Unsuppressed (≥1000 copies/mL) 8 (11.9)

Missing viral load 22 (32.8)

ARV regimen N(t)RTI back bone
ABC-based 2 (3.0)

AZT-based 12 (17.9)

D4T-based 19 (28.4)
TDF-based 34 (50.7)

Timing of KS diagnosis in relation to HIV diagnosis

KS diagnosis before HIV 55 (82.1)
KS diagnosis after HIV 12 (17.9)

Months from HIV diagnosis to KS diagnosis median (IQR) 2.5 (0.5–12.5)

Months before KS treatment median (IQR) 14 (6–40)
Month on KS treatment median (IQR) 44.5 (6.5–60.5)

Chemotherapy used

ABV 52 (77.6)

(Continued)
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The mean age of our study participants was 37 years. A study conducted at two hospitals in Paris among 138 patients
with HIV-associated KS reported a median age of 43 years.12 In a Kenyan study, the age-group with the largest number
of KS patients was between 31 and 40 years36 while in Malawi, the median age was 33 years.28

The marital status of our study population is reflective of that reported by the Kenya demographic health survey on
marital status.37 Studies conducted in the country have reported high incidence rates of HIV among married heterosexual
couples.44 Eighty three percent (83%) had normal baseline BMI defined as 18.5 to 25. Eight patients were classified as
overweight. This is in contrast to case reports from early years in the HIV pandemic that documented low BMI in
patients with KS in the setting of HIV infection.38 A normal BMI reflects the revolution in HIV care that has in turn
resulted in improvements in nutritional care. A study conducted in Nigeria reported similar BMI in HIV-infected patients
with KS and without KS.39

The median baseline CD4 count has been reported to be low in KS patients. In our study, the median baseline CD4
count was 108 cells/uL and 68% of the patients had a baseline CD4 cell count below 200 cells/uL. Studies conducted in
Malawi, Botswana, and South Africa reported median CD4 cell counts of 180, 190, and 74 cells/uL, respectively.28,30,40

In contrast, certain case reports have documented severe and disseminated HIV-associated KS in patients with high CD4
cell counts.41 A normal immune system can keep the HHV-8 infection controlled hence suppressing the development of
KS lesions42 whereas a weakened immune system predisposes to KS.

In this study, 82% of the patients presented with KS as their initial presenting illness. Similar to our study, Botswana
reported that 68% of their patients were not on ART at KS diagnosis.30 In contrast, a study conducted in the USA
reported that KS developed within 6 months of initiating ART.43 KS may be the initial presenting illness due to late
diagnosis of HIV (which may be caused by many factors such as care seeking, stigma, etc). Low baseline CD4 counts is
an observation of late HIV diagnosis/presentation.

Combination ART without chemotherapy has been reported to result in the resolution of early stage KS lesions
regardless of the class of ART used.44,45 ART is also associated with a prolonged time to KS treatment failure as seen in
a study that followed KS patients for 12 months after ART initiation.46 All patients in this study were on ART.

The systemic chemotherapy administered to our patients consisted of ABV or BV protocols in 77% and 16%,
respectively. CR was 40%, PR 14.9%, SD 10%, and PD 3%. Similarly, a prospective study of 50 patients with HIV-
associated KS on vincristine monotherapy and ART reported an overall response rate of 64% at 6 weeks of follow-up.47

A study from Malawi reported that patients who received vincristine monotherapy had a treatment response of 29%

Table 1 (Continued).

Characteristic n (%), Mean (SD) or Median (IQR)
N=67

BV 11 (16.4)

None (died before chemotherapy) 4 (6.0)

Table 2 Study Participants Treatment
Response and Outcomes

Response/Outcome n (%)

Complete response 27 (40.3)

Partial response 10 (14.9)
Progressive disease 2 (3.0)

Stable disease 7 (10.4)

Defaulted treatment 11 (16.4)
Died pre-treatment 4 (6.0)

Died during treatment 6 (9.0)

Total 67 (100.0)
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compared to 53% for patients on bleomycin/vincristine.48 Likewise, a study conducted in Zambia among 38 patients
reported a complete response rate of 47% and partial response rates of 53% after 6 cycles of adriamycin, bleomycin and
vinblastine (ABV).20 In contrast, researchers from Conakry - Guinea reported inferior treatment responses compared to
our study. Among 225 patients with KS followed over a three-year period who received a median of 8 cycles of treatment
with chemotherapy, CR was achieved in 28.9%, PR in 23.6%, SD in 6.7% and unknown response in 40.9% patients who
dropped out of care.21

The overall response rate in our study was 55%. The overall response rate reported in our study could be due to the
combination of chemotherapy and ART used in our patients. ART results in the improvement of CD4 counts and
a reduction in viral load which in turn slows KS progression. Similar data have been reported in a Cochrane systematic
review.49 Bihl et al likewise, in a prospectively randomized trial comparing ART alone to ART plus combination
chemotherapy with “ABV” regimen every 2 weeks reported a trend toward improved KS treatment response for patients
treated with ART plus chemotherapy compared to ART alone.50

Limitations
We were unable to present data on stage of KS at diagnosis due to missing variables. Further, we did not collect nor
analyze data on date of ART initiation, ART status and its impact on KS outcomes. This may have affected our results as
all these can confound the response to chemotherapy. The sample size is not robust and may affect the generalizability of
the results. Another limitation was the use of retrospective data with a few missing data points, which was determined to
not significantly influence the results.

Conclusion
The study aimed to determine the characteristics, diagnosis, treatment and response of HIV-associated KS among patients
with both KS and HIV infection at hospitals in Central Kenya.

Overall treatment response rate was 55%. Majority of the patients had KS diagnosed prior to HIV diagnosis. Access
to histological diagnosis was beneficial for ensuring accurate and timely diagnosis of KS. Patients generally complied
with their chemotherapy protocol. Health systems can be supported to diagnose and treat common HIV comorbidities
such as HIV – associated KS. Further, safer and more efficacious regimens can improve outcomes of KS patients in the
country.
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