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Introduction: Human herpesvirus type 8 (HHV-8) is the main etiological agent of Kaposi’s sarcoma. This virus is frequently
associated with immunocompromision. This study aimed to detect HHV-8 in people with compromised immune system.
Patients and Methods: This is a cross-sectional study that included 180 subjects: 179 HIV-infected patients and 1 patient with
bullous pemphigoid. Blood samples were taken from all subjects, and swabs of lesions were then taken from individuals with
symptoms of Kaposi’s sarcoma. Viral load and CD4+ T lymphocytes count were performed for persons living with HIV and real-time
PCR detection of HHV-8 DNA was performed in all subjects in the study.
Results: AmongHIV-infected persons, 13.41%had a viral load ofmore than 10,000 copies/mL, and 22.91%had aCD4+ T lymphocytes count
of fewer than 350 cells/µL.A total of four (threeHIV-1 infected patients and one patientwith bullous pemphigoid) patients (2.22%) had apparent
lesions of Kaposi’s sarcoma. In the plasmas and swabs from associated lesions, HHV-8DNAwas found in only two individuals, with anHHV-8
prevalence of 1.11% (2/180) with 0.55% (1/179) in an HIV-infected patient on antiretroviral therapy.
Conclusion: These results exposing low prevalence levels of HHV-8 in HIV-infected patients could be due to the beneficial effect of
antiretroviral drugs.
Keywords: HIV, HHV-8, immunocompromised, Kaposi’s sarcoma, Burkina Faso

Introduction
Human herpesvirus type 8 (HHV-8) is the main etiological agent of Kaposi’s sarcoma and has also been associated with
multicentric Castleman’s disease and primary effusion lymphomas.1 HHV-8 is one of the most oncogenic known human
viruses.2 Kaposi’s sarcoma, often associated with HIV, is an opportunistic infection that occurs predominantly in men, but
women, children, intravenous drug users, organ recipients, and people living with HIV (PLWHIV) are at risk of developing this
disease.3–5

While WHO estimated in 2020, that 37.7 million people were living with HIV worldwide, the seroprevalence of
HHV-8 varies across geographical regions and subpopulations.6,7 This seroprevalence, while relatively low in northern
countries, is high in Africa with more than 50% in some countries such as Cameroon.8–10 A high prevalence of HHV-8 is
observed in people with immunodeficiencies such as PLWHIV.11 In Burkina Faso, a seroprevalence of 12.15% has been
reported in pregnant women infected with HIV.12 However, little information is available. In a context where HHV-8 is
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endemic in West Africa, having data on the prevalence of this virus in people susceptible to sustained immunocompro-
mision is of great epidemiological importance. This study, therefore, aimed to detect the presence of HHV-8 in patients
with HIV and bullous pemphigoid in Burkina Faso.

Materials and Methods
Study Population and Sample Collection
This was a cross-sectional study that ran from December 2018 to July 2019 and involved 180 subjects (179 HIV-infected
patients and 1 person with bullous pemphigoid under long-term corticosteroid therapy) followed at Saint Camille
Hospital of Ouagadougou (HOSCO), Pietro Annigoni Biomolecular Research Center/Laboratory of Molecular Biology
and Molecular Genetics and Yalgado Ouedraogo University Hospital (CHU-YO).

Sociodemographic, paraclinical and therapeutic information were obtained from the clinicians in charge of monitoring these
patients. Whole blood was collected from each participant of the study by venipuncture and collected in two EDTA-impregnated
tubes. The first blood tube was used to perform the CD4+ T lymphocytes count; the second blood tube was centrifuged at 2000
g for 5 min to collect plasma sample that was stored at −80°C and subsequently used for HIV-1 viral load determination and
HHV-8 detection. Also, swab samples were taken from patients with apparent symptoms of Kaposi’s sarcoma.

Determination of HIV-1 Viral Load and CD4+ T Cell Count
HIV-1 RNA was extracted manually using the “Abbott mSample Preparation” kit and amplified using the “Abbott HIV-
1TM Real-Time” kit on the Abbott m2000rt thermocycler (Abbott Laboratories, Des Plaines, Illinois, USA) according to
the manufacturer’s instructions. CD4+ T lymphocytes count was performed on the FACS Count BD flow cytometer
(Grenoble, France) with the “BD FACS Count CD4” reagent according to the manufacturer’s instructions.

Detection of HHV-8 by Real-Time PCR
HHV-8 DNAwas extracted from plasma samples and swabs collected from patients in the study using the “DNA Sorb B”
kit (Sacace Biotechnologies, Como, Italy) and amplified using the “HHV-8 Real-Time TM” kit on the SaCycler −96 Real-
Time PCR thermocycler (Sacace Biotechnologies, Como, Italy), also following the manufacturer’s instructions.

Statistical Analyses
The data collected were entered into Excel 2013 and then analysed using the standard Statistical Package for Social
Sciences (SPSS) version 21 and EPI Info version 6.0 software. The statistical significance threshold was set at p < 0.05.

Ethics Considerations
The protocol of this research was approved by the Institutional Ethics Committee of HOSCO and CERBA/LABIOGENE
(Deliberation N° 2018-22/X-014) and was conducted according to the Helsinki Declaration. All study participants gave
their free and informed consent. Parents or legal guardians of participants under 18 years of age provided informed
consent while the participants gave accent. The anonymity and confidentiality of the data collected, and the results were
assured. The results were returned to clinicians in charge of monitoring these patients to inform their care.

Results
Socio-Demographic, Paraclinical, and Biological Data
A total of 180 individuals participated in our study. Of these, 174 (96.67%) were HIV-1, 5 (2.78%) were co-infected with HIV-
1/HIV-2, and 1 (0.55%) was an immunocompromised person with bullous pemphigoid on long-term corticosteroid therapy.

The predominant sex was female, 77.22% (139/180). The average age of the patients in our study was 44.76 ± 10.75
years with extremes of 8 and 76 years. The most represented age group was over 45 years old for 50.00% (90/180).
Among HIV-1-infected persons in our study, 61.45% (110/179) were receiving first-line treatment, although some of
these people had changed treatment regimens ranging from 1 to 4 times (Table 1). The average duration of HIV-1

https://doi.org/10.2147/HIV.S353166

DovePress

HIV/AIDS - Research and Palliative Care 2022:14312

Biatougou et al Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


treatment was 7.99 ± 4.42 years with extremes of 3 months and 16 years. The majority, 72.07% (129/179) of HIV-1
infected patients had been on treatment for at least 5 years (Table 1).

HIV-1 Viral Load and CD4+ T Lymphocytes Count
The majority (81.01%) of HIV-1 infected persons in our study had viral load <1000 copies/mL, while 13.41% (24/
179) had a viral load of more than 10,000 copies/mL (Table 1). Also, 61.45% (110/179) had CD4+ T lymphocytes
counts greater than 500 cells/µL while 22.91% (41/179) had CD4+ T lymphocytes counts less than 350 cells/µL. The
average CD4+ T lymphocytes count was 658.53 ± 376.82 cells/µL with extremes of 13 cells/µL and 2038 cells/µL.

Association Between Kaposi’s Sarcoma Symptoms and Paraclinical and Biological
Parameters
Of the 180 patients in our study, only 4 (2.22%) had apparent symptoms of Kaposi’s sarcoma (ulcerated and/or non-
ulcerated lesions on the skin). The presence of lesions was associated with HIV-1 viral load (p<0.001) and duration of
treatment (p=0.010). However, CD4+ T lymphocytes count (p=0.373) and treatment change (p=0.637) (Table 2) were not
associated with Kaposi’s sarcoma symptoms.

Detection of HHV-8 in the Global Population Study
In our study population, of the four people with apparent symptoms of Kaposi’s sarcoma, two had ulcerated lesions and
two were HIV-1 infected patients. HHV-8 DNA was found only in the two individuals with ulcerated lesions, represent-
ing an overall prevalence of HHV-8 in our study population of 1.11% (2/180) (Table 3).

Table 1 Summary of Socio-Demographic, Paraclinical and Biological Data

Number (n) Proportion (%) p value

Gender
Female 139 77.22 <0.001

Male 41 22.78
Age group (years)
<20 4 2.22 0.147

20–45 86 47.78
≥45 90 50.00

Number of times the ARV
treatment has been changed
0 110 61.45 <0.001

1 51 28.49

≥ 2 18 10.06
ARV Treatment duration
(years)
<5 50 27.93 <0.001
≥5 129 72.07

CD4+ T lymphocytes (cells/µL)
<350 41 22.91 <0.001
350–500 28 15.64

>500 110 61.45

Viral load (copies/mL)
<1000 145 81.01 <0.001

1000–10,000 10 5.58

>10,000 24 13.41

Abbreviations: ARV, antiretroviral; CD4, cluster of differentiation.
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Detection of HHV-8 in HIV-1 Infected Persons
Among 179 HIV-1-infected persons, 3 had apparent symptoms of Kaposi’s sarcoma. HHV-8 DNA was detected only in
one person whose lesions were ulcerated, unlike the other two whose lesions were not ulcerated and who were
undergoing chemotherapy (three Oncovin plus Bleomycin cures each). This person also had a very low CD4+

T lymphocytes count (14 cells/µL) and a very high viral load (331, 131 copies/mL). In this person, HHV-8 DNA was
not detected in plasma, but rather in swab samples of his lesions (Table 4). The prevalence of HHV-8 among HIV-
1-infected patients in our study was 0% (0/179) in plasma and 0.55% (1/179) in lesions.

Table 2 Relations Between the Apparent Symptoms of Kaposi’s Sarcoma and
Clinical and Biological Parameters

Symptoms p-value

Absent Present

CD4+ T lymphocytes
count (Cells/µL)

<350 40/179 1/179 0.373

≥350 136/179 2/179

Viral load (copies/mL) <1000 143/179 2/179 <0.001

≥1000 33/179 1/179

Treatment duration
(years)

<5 47/180 4/180 0.010

≥5 129/180 0/180

Change of ARV regimen Yes 69/179 0/179 0.637

No 107/179 3/179

Abbreviations: ARV, antiretroviral; CD4, cluster of differentiation.

Table 3 Apparent Symptoms of Kaposi’s Sarcoma and
Detection of HHV-8 DNA

Detection of HHV-8 Number Proportion
(%)

Symptoms of Kaposi’s
sarcoma
Presence of lesions 4 2.22

Absence of lesions 176 97.78
HHV-8ʹs DNA detection
Positive 2 1.11

Negative 178 98.89

Abbreviations: HHV-8, human herpesvirus type 8; DNA, deoxyribonu-
cleic acid.

Table 4 Detection of HHV-8 DNA by Sample Type

Number Lesions + DNA in Plasma DNA in Lesions

People HIV (+) 179 3 0 1

People HIV (-) * 1 1 1 1

Total 180 4 1 2

Note: *Patient with bullous pemphigoid.
Abbreviations: HIV, human immunodeficiency virus; (+), positive; (-), negative.
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Detection of HHV-8 in Another Immunocompromised Person
Only one non-HIV-infected patient participated in our study. He was 76 years old and had bullous pemphigoid, for which
he had been put on long-term corticosteroid therapy, which was the cause of his immunocompromision. This person had
apparent symptoms of Kaposi’s sarcoma that had an ulcerated appearance. HHV-8 DNA was detected in this person’s
plasma and ulcerated lesions (Table 4).

Discussion
The main objective of our study was to determine the prevalence of HHV-8 in a population composed of people suffering
from a pathology that could lead to immunocompromision. HIV-1-infected patients (96.67%) were predominant. People
co-infected with HIV-1/HIV-2 accounted for only 2.78%. These trends were also reported in 2014 by Sagna et al, who
found in their study 92.7% (HIV-1) and 3.4% (HIV-1/HIV-2).13 However, Karfo et al reported in 2018 a lower proportion
of HIV-1-infected persons compared to our results (80.9%).14 Females were more representative among HIV-infected
patients and this was also the bias reported by Ky-Zerbo et al.15 This same observation was made by WHO in 2017 and
shows that women are the most affected by HIV-1.16 The average age of the subjects in our study was 44.76 ± 10.75
years, and the most represented age group which was over 45 years has also been observed in other studies in Burkina
Faso.14 The high proportion of individuals in this age group could be explained by the fact that the majority of HIV-
infected patients in this study have been followed-up for several years since their diagnosis. Indeed, 72.07% of the
patients had more than 5 years of ARV treatment duration. This study revealed also that 81.01% of HIV-1-infected
patients had viral load less than 1000 copies/mL compared to 13.41% who had a viral load greater than 10,000 copies/
mL. This finding is consistent with some studies conducted in Burkina Faso and Mali in 2008.17 This indicates that ARV
treatment is effective in patients of this study. On the other hand, the high viral load values observed in some patients
may be due to either poor adherence to treatment and/or virologic failure related to ARV resistance mutations.18 During
their ARV treatment, some patients develop HIV drug resistance (HIVDR). HIVDR is caused by changes in the genetic
structure of HIV that affect the ability of drugs to block the replication of the virus.19 Good therapeutic education and/or
switch regimens are necessary to improve the health of these patients. Actually, to stop HIVDR, WHO recommends that
all global stakeholders should promote the availability of optimal drugs to treat HIV infections, support retention in care
and optimal adherence to treatment, increase access and use of viral load testing to know if HIV treatment is working,
and rapidly switch regimens in cases of confirmed treatment failure.19 Our results regarding CD4+ T lymphocytes were
high compared to those reported by Sagna et al.13 This is because most patients in this study (72.07%), had been on
antiretroviral therapy for at least 5 years, while in the study conducted by Sagna et al, HIV-1-infected patients were at the
beginning of treatment. Indeed, ARV treatment contributes to restoration of the immune system. The low CD4+

T lymphocytes we found, suggesting severe immunocompromision, may reflect poor adherence to treatment of patients,
immunological failure of antiretroviral therapy, or temporary loss of sight of patients during their management.20

The prevalence of HHV-8 among HIV-infected patients in our study was very low at 0.55% (1/179). Also, a low
prevalence of HHV-8 has been reported by other authors in India (0%) and Brazil (4%) respectively.21,22 However,
Ilboudo et al in Burkina Faso reported higher prevalence in 2009 (12.15%), a period where the ARV treatment was not
available to all HIV-1-infected.12 This difference may be due to the additional natural immunocompromision of HIV-
1-positive pregnant women included in their study. We also noted that the prevalence of HHV-8 in our study was very
low compared to the results of the work carried out since 2004 by our predecessors, whose objective was to study the
evolution of the prevalence of HHV-8 among different types of immunocompromised populations in Burkina Faso,12,23,24

namely 21.2%, 12.50%, and 12.15%, respectively. This significant reduction in the prevalence of HHV-8 found in our
study could be due to the current systematic introduction of antiretroviral treatment for all HIV-1-infected patients as
required by WHO recommendations; this was not the case in 2004, 2007, and 2009. This strategy would promote the
maintenance of the immune system at a level or restore an immune response capable of controlling HHV-8 replication.25

Protease inhibitors included in antiretroviral triple therapies are also reported to be protective agents against replication
of the virus associated with Kaposi’s sarcoma.24 Only one HIV-infected person was HHV-8 coinfected in our study. This
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person had a very low CD4+ T lymphocytes count (14 cells/µL) and a very high viral load (331, 131 copies/mL),
a condition favorable to the development of opportunistic infections such as HHV-8 infection.26

The detection of HHV-8 in ulcerated lesions and not in plasma in only one HIV-1-infected patient could be due to the
pathophysiology of HHV-8, which would lead it to specific areas of the body and therefore to the onset of symptoms.
Skin lesions of Kaposi’s sarcoma are clinically classified into the patchy, plaque and nodular stage and appear mainly in
the extremities, but in more advanced cases appear as multiple ovoid-shaped skin lesions in the trunk symmetrically.27

One case of iatrogenic Kaposi disease was found in our study although this form is very rare and usually described in
transplant recipients under immunosuppressive therapy with only a few cases reported in Africa.28–30 This is a 76-year-
old person afflicted with an autoimmune disease, bullous pemphigoid, who is on long-term corticosteroid therapy. This
result confirms that bullous pemphigoid is a disease that affects the elderly the most. In addition, HHV-8 DNAwas found
in the patient’s plasma and ulcerated lesions. The detection of HHV-8 DNA in this participant’s plasma may be due to
a dampened immune system in response to the long-term high-dose corticosteroid therapy, which is the most commonly
used treatment in this type of disease. Interruption of this treatment could lead to a regression of Kaposi’s sarcoma
lesions in this participant in our study.29,30

Conclusion
Our study highlighted HHV-8 in a population consisting of people living with HIV and a person with bullous
pemphigoid, an autoimmune disease. One case of iatrogenic Kaposi disease has been found in this study. Besides
HIV, other diseases inducing immunocompromision are a favorable situation for the development of HHV-8 infection.
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