Preprints are preliminary reports that have not undergone peer review.

6 Research Sq uare They should not be considered conclusive, used to inform clinical practice,

or referenced by the media as validated information.

Trends in Kaposi sarcoma prevalence at HIV care
initiation in adults at a large HIV treatment program
in Jos, Nigeria

Maxwell O Akanbi (2 maxwell_akanbi@yahoo.com )

Northwestern University Feinberg School of Medicine https://orcid.org/0000-0001-6022-2359
Lucy. A. Bilaver

Northwestern University Feinberg School of Medicine
Chad Achenbach

Northwestern University Feinberg School of Medicine
Lisa. R. Hirschhorn

Northwestern University Feinberg School of Medicine
Olugbenga A Silas

College of Human Sciences, University of Jos
Patricia. A. Agaba

College of Health Sciences, University of Jos
Oche Agbaiji

College of Health Sciences, University of Jos
Nathan Y. Shehu

College of Health Sciences, University of Jos
Simiji. S. Gomerep

College of Health Sciences, University of Jos
Solomon A. Sagay

College of Health Sciences, University of Jos
Lifang Hou

Northwestern University Feinberg School of Medicine
Robert. L. Murphy

Northwestern University Feinberg School of Medicine

Research Article

Keywords: HIV-associated Kaposi sarcoma, HIV-associated malignancies, Africa, Nigeria, antiretroviral
therapy, epidemiology

Posted Date: April 15th, 2020

Page 1/20


https://doi.org/10.21203/rs.3.rs-22521/v1
mailto:maxwell_akanbi@yahoo.com
https://orcid.org/0000-0001-6022-2359

DOI: https://doi.org/10.21203/rs.3.rs-22521/v1

License: © ® This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Page 2/20


https://doi.org/10.21203/rs.3.rs-22521/v1
https://creativecommons.org/licenses/by/4.0/

Abstract

Background: Improved access to antiretroviral therapy (ART) significantly reduced the prevalence of
Kaposi Sarcoma (KS) among patients initiating care for Human Immunodeficiency Virus (HIV) care in
western nations. A similar pattern has not been universally documented across sub-Saharan Africa where
the majority of people with HIV reside. This study examined trends in KS prevalence among adults
initiating HIV care in Nigeria from 2006 to 2017.

Methods: Data of patients 18 years or older, who initiated HIV care at the Jos University Teaching
Hospital HIV clinic Jos, Nigeria from 2006 and 2017, were analyzed. Prevalence of KS over three
consecutive four-year periods of increased ART coverage: 2006-2009, 2010-2013 and 2014-2017 were
estimated. Logistic regression models were used to compare age- and sex-adjusted trends in KS
prevalence rates at HIV care initiation over the three-time periods, and determine independent predictor of
KS.

Results: Among 16,431 adults who initiated HIV care from January 2006 to Decemeber 2017, mean age
35.1 (9.5) years, 65.7% female, and 51.1% with CD4 T-cell count < 200 cells/mm?3; the overall prevalence
of KS was 0.59 % (95% Cl 0.48-0.72). KS prevalence was lowest at the time of HIV care initiation from
2006-2009 (0.39%; 95% ClI 0.29-0.53), peaked at 1.12% (95% CI 0.82-1.52) from 2010-2013 and declined
t0 0.72% (95% Cl 0.42-1.20) from 2014-2017. Compared to 2006-2009, age- and sex-adjusted odds for KS
were 2.81 (95% Cl 1.83-4.34, p<0.01) for 2010-2013 and 1.74 (95% CI 0.95-3.30, p=0.07) for 2014-2017.
Independent predictors of KS were period of enrollment, male sex and low CD4 T-cell count.

Conclusion: Expansion of ART access was not associated with a decline in KS prevalence among adults
initiating ART in Nigeria.

Introduction

Despite over a decade of antiretroviral therapy (ART), Kaposi Sarcoma (KS) has remained a major cause
of morbidity and mortality in sub-Saharan Africa (SSA)[1, 2]. In 2018, about 42,000 incident cases and
20,000 deaths linked to KS occurred worldwide[1]; of these, about 60% of the incident cases and 90%
deaths occurred in SSA[1]. KS in adults with the human immunodeficiency virus (HIV) enrolling in care
(prevalence KS), has been a major source of KS in SSA[3]. Despite ART, adults starting ART with KS have
a high mortality risk, higher risk of loss-to-follow-up and have a poorer immunologic response, compared
to those without KS[4, 5]. KS occurring before ART initiation also tends to be more severe, necessitating
chemotherapy or radiotherapy, which increases the cost of care[6, 7]. Moreover, KS in people initiating HIV
care implies that presentation to care is late[8], indicative of a failure of interventions aimed at increasing
access to HIV care through timely HIV diagnosis and linkage to care. So monitoring trends in KS among
patients initiating ART could provide a useful insight into the success of HIV control.

With about 1.9 million people living with HIV in 2018, Nigeria, the most populated country in sub-Saharan
Africa (SSA), had the second-largest HIV epidemic in the world[9, 10]. Various studies have reported high
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seroprevalence (42-62%) of human herpesvirus-8 (HHV-8), a virus etiologically linked to KS, among adults
with HIV in Nigeria [11, 12], and the few available studies indicate that about 2% of adults with HIV in
Nigeria have KS[13, 14]. ART became publicly available in Nigeria in 2002 and reported ART coverage
increased from 4% in 2004 to 55% in 2017[15]. Despite this remarkable increase, ART coverage in Nigeria
lags behind those of other countries with high HIV prevalence[16]. Similar to other countries in SSA,
Nigeria has routinely adopted updated World Health Organization (WHO) HIV treatment guidelines, which
have continuously expanded ART access by recommending earlier ART initiation[10, 17]. Besides, ART
which was initially only provided at specialized HIV treatment centers in hospitals in major cities became
decentralized starting in 2007, providing access to ART in health facilities in communities closer to
patients[18]. The implementation of these strategies has increased access to ART over the past decade.
It is, however, unclear if these interventions were effective in reducing the prevalence of KS in adults
initiating ART.

Utilizing longitudinal data from one of Nigeria's largest HIV clinical cohorts, we aimed to describe trends
in KS among adults who initiated HIV care from 2006 to 2017 in Jos, Nigeria and identify independent
predictors of KS.

Methods
Study design & setting

We conducted a retrospective cohort study among adults who initiated HIV care at the Jos University
Teaching Hospital (JUTH) HIV clinic from January 152006 to December 315 2017. JUTH is a tertiary
health facility in north-central Nigeria. The JUTH HIV clinic commenced patient enrollment in 2002 and by
December 2017, it had provided care to over 30,000 persons with HIV. HIV care was supported by funding
from the Government of Nigeria, Bill and Melinda Gates Foundation, and the United States President’s
Emergency Plan for AIDS Relief (PEPFAR) fund[19, 20]. The JUTH HIV program implemented
decentralized HIV care in 2007, through a ‘hub and spoke model’, providing people with new HIV
diagnosis the option to enroll for long term HIV care either at the JUTH HIV clinic or at affiliated HIV
treatment facilities spread throughout Plateau State[18]. Only patients enrolled for long-term HIV care at
the JUTH HIV clinic were included in this study.

HIV Care and treatment

The clinic provided comprehensive HIV care which included free ART to all eligible patients, routine CD4-T
cell count and HIV viral load measurement (for patients on ART), as well as treatment of opportunistic
infections. ART eligibility was based on the Nigerian ART Treatment Guidelines[9, 21]. The 2005 guideline
for HIV treatment in Nigeria was in effect from 2006 to 2010[9] and it recommended ART in adults with

CD4 T-cell count < 200 cell/mm? or World Health Organization (WHO) stage 4 or WHO stage 3 with CD4
T-cell count < 350 cells/mm?. In 2010 eligibility for ART was extended to adults with CD4 T-cell count <
350 cells/mm? irrespective of WHO clinical stage of HIV/AIDS or the presence of WHO stage 3 or 4
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HIV/AIDS disease[21]. Patients with HIV nephropathy and discordant couples were also eligible for ART
irrespective of CD4 T-cell count[21]. In 2014, ART eligibility was further expanded to patients with a CD4 T-
cell count < 500 cells/mm3, HIV neuropathy, or co-infection with hepatitis B virus[9]. All HIV positive
pregnant women were also eligible for life long ART [9]. Starting in 2016, all patients with HIV, irrespective
of CD4 T-cell count, were eligible for ART [9].

Kaposi Sarcoma diagnosis

As per the clinic protocol, KS diagnosis was clinical, and histologic confirmation requested when the
diagnosis was uncertain or for patients with advanced KS who required chemotherapy or additional
therapy for KS apart from ART. Tissue biopsy was usually done on-site, while histology was usually done
at the histology department within the hospital. Diagnosis or treatment of KS was not routinely covered
by the HIV treatment program, so patients needed to pay out-of-pocket.

Participants and Data Sources

Patients were included in the study if they had a confirmed HIV diagnosis, were 18 years or older at the
first clinic visit, and had no history of prior ART use. Data of patients with only one clinic visit record were
excluded because at least 2 visits were required to complete evaluation for clinic enroliment. We obtained
data from the electronic medical record (EMR) of the JUTH HIV clinic. During all patient encounters, data
were collected using standardized forms and transferred into the EMR. Pharmacy records and laboratory
results were also uploaded in the EMR and merged with patients’ clinical records. Information within the
database included demographic data obtained at the initial visit, diagnosis of AIDS-defining conditions
(including KS), ART history and results of all laboratory tests, including CD4-T cell count, which were
carried out on site. All new patients had an assessment, which was captured and stored in the EMR in an
‘Initial Assessment Form'. This captured visit date, demographic information, WHO stage of HIV disease,
presence of any listed AIDS-defining conditions including KS (Yes/No), prior ART exposure (Yes/No) and
results of CD4 T-cell count. Because results of CD4 -T cell count were not available immediately, patients
were asked to return within two to our weeks to complete the Initial Assessment Form. This Initial
Assessment Form was the primary source of data for this study.

Study Variables

The outcome of this study, prevalent KS, was defined as KS diagnosed at the first clinic visit or within 30
days of the first visit[22]. The exposure variable, the period of initiation of HIV care, was categorized into
three consecutive periods of four years representing different eras of ART eligibility expansion in Nigeria;
2006-2009, 2010-2013, and 2014-2017. Based on previous research, the following factors known to
influence risk for KS and were available in the EMR were included as covariates: age at initiation of HIV
care[23, 24], sex[25], HIV-risk factor[26], and CD4 T-cell count at the time of HIV diagnosis(baseline CD4 T-
cell count)[6, 27]. Age and baseline CD4 -Tcell count was analysed as a continuous and categorical
variable. Age was categorized into three groups (< 30, 30-39, = 40 years); while CD4 T-cell count had four
categories representing the severity of immunosuppression (<200, 200-349, 350-400 and = 500
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cells/mm3). Sex had two categories (male or female). The main risk for HIV transmission was captured
as: heterosexual relationship, blood transfusion, intravenous drug use, men who have sex with men and
unknown.

Statistical Analyses

Descriptive statistics of the study sample were generated. Continuous variables with normal distribution
were summarized as means (Standard Deviation [SD]), while continuous variables with skewed
distribution were summarized as median (Interquartile Range (IQR)). Categorical variables were presented
as counts (percentages; %). We performed comparisons of characteristics of patients with and without
KS using the Student’s t-test for normally distributed continuous variables, Mann-Whitney U test for
skewed continuous variables and the chi-squared test for categorical variables.

Crude prevalence of KS was calculated by dividing the number of patients with KS by the number of
patients who initiated HIV care during that period and presented as percentages (95% confidence
interval). Crude prevalence of KS during the three periods (2006-2009, 2010-2013, and 2014-2017) and
prevalence by sex was computed. Trends in KS prevalence, over the three periods, were examined using
the Chi-squared trend test.

Independent predictors of prevalent KS were evaluated using logistic regression models. To minimize
bias due to missing variables, the multiple imputation method was used to impute missing baseline CD4
T-cell count, the only covariate with missing values. The multiple imputation method used the distribution
of observed data to generate multiple plausible values of the missing baseline CD4 T-cell values to create
multiple complete datasets. Each dataset was then analysed to get a set of estimates which were then
combined using the method proposed by Rubin[28] to obtain an overall estimate, which was used in
subsequent logistic regression analyses. After the bivariate logistic regression, variables were included in
the adjusted model if they had p<0.2 in the bivariate model or if they are known predictors of KS based on
prior research. The goodness of fit of the final model was determined using the Likelihood ratio Chi-
squared statistics. With the results of the fully adjusted model, margin plots were generated to display the
relationship between baseline CD4 T-cell count and the prevalence of KS, stratified by sex.

All statistical analyses were carried out using Stata Statistical Software: Release 14. College Station, TX:
Stata Corp LP. In all analyses, a two-sided p< 0.05 was considered significant.

Results

Data of 16,431 out of 19,301 patients in the adult HIV clinic, who initiated HIV care from January 1%,
2006 to December 315, were analyzed. Records of 81 patients <18 years at the time of clinic enrollment
and 2,606 with only one clinic visit record were excluded. The mean age of the 16,431 adults was 35.1
(9.5) years and the majority (10,788; 65.7%) were female. The median baseline CD4 T-cell count was 201
(IQR 89-332) cells/mm3. Table 1 summarizes patient characteristics categorized by the period of

initiation of HIV care.
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Table 1: Characteristics of adults who initiated HIV care between 2006 and 2017 in Jos, Nigeria
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Patient Characteristics Period of initiation of HIV care

Total 2006-2009 2010-2013 2014-2017
(N=16,431) (N=10,911) (N=3,563) (N=1,957)
Age, years, means (SD) 35.1 (9.5) 34.9 (9.3) 35.2 (9.5) 35.9
(10.4)
Age group, years, n (%)
<30 5,025 3,368 1,104 553 (28.3)
(30.6) (30.9) (31.0)
30-39 6,598 4,465 1,399 734 (37.5)
(40.2) (40.9) (39.3)
=40 4,808 3,078 1,060 670 (34.2)
(29.3) (28.2) (29.8)
Sex, n (%)
Female 10,788 7,285 2,291 1,212
(65.7) (66.8) (64.3) (61.9)
Male 5,643 3,626 1,272 745 (38.1)
(34.3) (33.2) (35.7)
Risk for HIV
Heterosexual 16,155 10,743 3,381 1,931
(98.3) (98.5) (97.7) (98.7)
Blood transfusion 184 (1.1) 152 (1.4) 19 (0.5) 13 (0.7)
Others @ 92 (0.56) 16 (0.2) 63 (1.8) 13 (0.7)
Baseline CD4, cells/mm3, Median 201 (89- 192 (84- 215 (98- 222 (94-
(IOR) 332) 320) 344) 353)
Baseline CD4-T-cell count, cells/mm3,
n (%)
<200 8,393 5,851 1,660 884 (45.2)
(51.1) (53.6) (46.6)

200-349 3,628 2,393 796 (22.3) 439 (22.4)
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(22.1) (21.9)

350-499 1,550 (9.4) 999 (9.2) 349 (9.8) 202 (10.3)

=500 1,213 (7.4) 775 (7.1) 276 (7.8) 162 (8.3)

Missing 1,645 893 (8.2) 482 (13.5) 270 (13.8)
(10.0)

a
HIV: Human Immunodeficiency Virus; SD: Standard Deviation, IQR: Interquartile Range; 2 Includes

intravenous drug use, men who have sex with men and unknown; ® missing CD4 T-cell counts computed
using multiple imputation method

A total of 97 cases KS were documented, with an overall prevalence of 0.59 % (95% CI 0.48-0.72). Thirty-
three cases (34%) of KS were histologically confirmed. Table 2 shows the prevalence of KS by the period
of initiation of HIV care and sex. KS prevalence varied significantly across the three time-periods, with a
significant upward, 12.14, p<0.01). The period with the highest prevalence of KS was 2010-2013 (1.12%),
while the lowest was 2006-2009 (0.39%). The prevalence of KS was also consistently higher in males
than in females.

Table 2: Prevalence of Kaposi sarcoma among adults at the initiation of HIV care at the Jos University
Teaching Hospital Jos, Nigeria (2006-2017)

Period of initiation of HIV care Kaposi Sarcoma prevalence, percent (95% CI)
Total population Male Female
2006-2017 0.59 (0.48-0.72) 0.92 (0.70-1.21) 0.41 (0.31-0.56)
2006-2009 0.39 (0.29-0.53) 0.63 (0.42-0.95) 0.27 (0.18-0.42)
2010-2013 1.12 (0.82-1.52) 1.49 (0.95-2.33) 0.91 (0.60-1.40)
2014-2017 0.72 (0.42-1.20) 1.34 (0.72 (2.48) 0.33 (0.12-0.87)

HIV: Human Immunodeficiency Virus

Compared to 2006-2009, age- and sex-adjusted odds for KS were 2.81 higher (95% CI 1.83-4.34, p<0.01)
in 2010-2013. Although the odds for KS was higher in 2014-2017, compared to 2006-2009, the difference
was not statistically significant (OR 1.74, 95% Cl 0.95-3.30, p=0.07). The variation in KS prevalence
across the three time periods, after adjusting for age and sex is shown in Figure1. The trend is similar to
the result obtained from the crude prevalence.
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Table 3 compares patients with KS to those without KS free at the time of initiation of HIV care. Male sex
and lower baseline CD4-T cell count were associated with KS diagnosis. There was also a trend for
patients with KS to be older, but this did not reach statistical significance.

Table 3: Characteristics of adults who initiated HIV care at the Jos University Teaching Hospital HIV Clinic
Jos, Nigeria by Kaposi sarcoma Status (2006-2017)

Kaposi sarcoma (KS) status at initiation p-

of care value
Prevalent KS KS-Free
n=97 n=16,334
Age, years, means (SD) 36.5(0.1) 35.1(0.9) 0.13
Age group, years, n (%) 0.06
<30 19 (19.6) 5,006 (30.7)
30-39 44 (45.4) 6,554 (40.1)
=40 34 (35.0) 4,774 (29.2)
Sex, n (%) <0.01
Female 45 (46.4) 10,743 (65.8)
Male 52 (53.6) 5,591 (34.2)
Risk for HIV 0.35
Heterosexual 97 (100) 16,058 (98.3)
Baseline CD4, cells/mm3, Median 162 (67-326) 202 (89-332) <0.01
(IQR)®
Baseline CD4-T-cell count, cells/mm?, 0.09
n (%)
<200 65 (69.2) 8,330 (51.0)
200-349 17 (18.1) 3,611 (22.1)
350-499 8 (8.5) 1,542 (9.4)
=500 4 (4.3) 1,209 (7.4)
Missing 3(3.1) 1,643 (10.1)
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HIV: Human Immunodeficiency Virus; SD: Standard Deviation, IQR: Interquartile Range, ?Missing values
imputed using the multiple imputation method

Results from the multivariate logistic regression models showed that prevalent KS was independently
associated with the period of enrollment, sex and CD4 T-cell count (Table 4).

Table 4: Logistic regression models of factors associated with prevalent Kaposi sarcoma at the time of
HIV care initiation in adults at the Jos University Teaching Hospital HIV Clinic, Jos, Nigeria (2006-2017)
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Characteristics Unadjusted Analysis = Adjusted Analysis

OR (95% CI) P- OR (95% P-
value CD value
Year of initiation of HIV care
2006-2009 Reference Reference
2010-2013 2.87 (1.88- <0.01 2.88(1.87- <0.01
4.42) 4.45)
2014-2017 1.82 (0.99- 0.05 1.80(0.98- 0.06
3.34) 3.30)
Sex
Male Reference Reference
Female 0.45 (0.30- <0.01 0.52(0.34- <0.01
0.67) 0.80)
Age, per 10 year increase 1.16 (0.95- 0.13 - -
1.42)
Age group, years
<30 Reference Reference
30-39 1.76 (1.03- 0.04 1.45(0.84- 0.18
3.03) 2.52)
=40 1.87 (1.07- 0.03 1.31(0.71- 0.38
3.29) 2.37)
@ Baseline CD4 T-cell count, per 100 0.85 (0.74- 0.02 0.87 (0.76- 0.04
0.97) 0.99)

cells/mm?3 increase

OR: Odds ratio;

Compared to 2006-2009, the adjusted odds for KS were higher among patients who enrolled in care from
2010-2013, but not 2014-2017. Odds for KS were 53% lower in females compared to males and every 100
cells/mm? increase in CD4-Tcell count was associated with a 14% decrease in odds for KS. Although
people older than 30 years had higher odds for KS in the univariate analysis, this association was not

statistically significant in the fully adjusted model. Margins plots of the predicted KS prevalence based on
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CD4 T-cell count stratified by sex are shown in Figure 2. There was an inverse relationship between CD4 T-
cell count and prevalent KS. Although men had a higher risk for KS compared to women at all CD4 T-cell
counts, the difference in KS risk was not significantly different at very low CD4 T-cell counts (< 100

cell/mm?) and normal CD4 T-cell counts (>500 cells/mm3).

Discussion

Despite the increase in ART coverage in Nigeria from 4% in 2004 to 55% in 2017[15], we did not observe a
consistent decline in the prevalence of KS among adults who initiated in HIV care at this large HIV
treatment facility in Jos, Nigeria. Compared to the baseline period (2006-2009), the age- and sex-adjusted
prevalence of KS was nearly three times higher in the subsequent period (2010-2013; OR 2.81, 95% ClI
1.82-4.34). Although the prevalence of KS subsequently declined in the most recent period (2014-2017), it
remained higher, but not statistically different, from the baseline period. Overall, men had 53% higher
odds of presenting with KS compared to women, and the odds for having KS at initial presentation
declined by 13% for every 100 cells/mm? increase in baseline CD4 T-cell count.

The reason for the higher prevalence of KS in 2010-2014 compared to 2006-2009 is unclear. Given the
increase in ART coverage in the country, the marginally higher median CD4 T-cell in 2010-2014 compared
to0 2006-2009, and the known inverse relationship between CD4 T-cell count and KS, the higher prevalence
of KS in 2010-2014 was unexpected. While this increase in KS prevalence may be due to the
ineffectiveness of interventions to address the burden of HIV and its co-morbidities, this may not always
be the case[2, 29]. In a Ugandan cohort, an increase in KS prevalence during a period of ART expansion
was attributed to a clinical trial for which patients with KS were actively recruited[2]. That was however
not the case in the present cohort. Paradoxically, increased ART coverage may lead to a transient increase
in KS prevalence at enrollment, as sick patients from previously unreached communities gain access to
HIV care[29]. Community-based studies would be needed to evaluate this hypothesis. Irrespective of the
cause, the trend is troubling and calls for continuous routine monitoring of KS burden in patients
initiating HIV care.

An important driver of KS risk in this population was the late initiation of HIV care. In the present cohort,
73 % of patients had a baseline CD4 T-cell count below 350 cells/mm?, thereby meeting the case
definition for late presentation for HIV care[8]. Using the full definition for late presentation which includes
the presence of an AIDS-defining event, the proportion of patients presenting late was above 80%. An
earlier study in this HIV cohort similarly showed that over 80% of patients initiating HIV care between
2005 and 2010 presented late, with a marginal decline from 88.9% in 2005 to 80.1% in 2010[13]. While
late presentation to care has been reported in HIV cohorts in various countries, its burden is greater in low-
and middle-income countries, compared to high-income countries[30, 31]. Due to the high seroprevalence
of HHV-8 among adults with HIV in Nigeria[11, 12], timely HIV diagnosis and linkage to care may be the
only viable intervention to significantly reduce the prevalence of KS in adults initiating HIV care.
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Several studies have reported a higher risk of HIV-associated KS in males compared to females[22-24,
32]. In North America and Europe cohorts, it was attributed to the risk of co-transmission of HIV and HHV-
8 through sex in men who had sex with men (MSM), who constituted the largest HIV risk group[32-35]. In
Nigeria and most of SSA, heterosexual sexual activity is the major route of HIV transmission, yet many
studies have reported a higher KS prevalence in males, suggesting that there are other unexplained
mechanisms[22-24]. In addition to the higher odds for KS in males, a striking, but incidental finding in the
current study is the CD4 T-cell dependent difference in KS risk between males and females. KS prevalence
in females appeared to be more sensitive to changes in CD4 T-cell count changes, with a significantly
lower risk for KS occurring between CD4 T-cell counts of 200-500 cell/mm?. In contrast, for advanced
immunosuppression (CD4 T-cell count < 200 cells/mm?) or normal CD4 T-cell count (above 500
cell/mm3); the difference was not significant. To the best of our knowledge, this is the first study to
describe sex-based differences in the association between CD4 T-cell and KS prevalence. Sex-based
differences in the association between CD4 T-cell and disease severity has however been reported in other
diseases[25, 36]. This finding needs to be verified in other populations and its implications for KS
prevention examined.

The findings of this study need to be interpreted in the context of its limitations. First, this is a single-
center study from a tertiary health facility which is a center for excellence for HIV care. The study
population may, therefore, differ from those of patients initiating HIV care in other facilities in Nigeria.
Another limitation is that not all cases of KS were histologically confirmed, which may lead to
misclassification and errors in the estimate of KS prevalence. Also, since routinely collected clinical data
were evaluated, unmeasured factors such as training of health providers may have led to increased
recognition and documentation of KS cases. Although rare, patients with visceral KS alone may have
been missed due to lower resources for diagnostic testing such as CT scans, bronchoscopy, and
endoscopy leading to underestimation of KS prevalence. Also, since the study was limited to adults
initiating HIV care, the results may not provide a reliable estimate of changes in the prevalence of HIV-
associated KS in the community.

Despite these limitations, a key strength of this study is its large sample size and 12-year time span
which provided sufficient power to precisely assess KS prevalence and evaluate changes over significant
periods of ART expansion in Nigeria. While routinely collected clinical data were utilized, the JUTH HIV
clinic has rigorous protocols to maintain a high-quality database, which is routinely used for research[13,
20, 37]. Recent funding support from the US National Institute for Health has also supported the
validation of cancer cases within the database. Lastly, although the study was conducted among
patients in just one clinic, the age, sex, and CD4 T-cell count distribution of patients in this cohort were
similar to reports from other large HIV cohort across Nigeria[27, 38].

The findings from this study have important implications for HIV care providers, researchers, and

policymakers. Despite the relatively low KS prevalence among Nigerians initiating HIV care, KS prevalence

has not appreciably declined (even since the 1990s) despite the expansion of ART coverage. Considering

its large HIV population, Nigeria is an important contributor to the global burden of HIV-associated KS. In
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addition to interventions aimed at reducing HIV transmission, those targeted at timely HIV diagnosis and
linkage to care may be most effective in reducing the prevalence of KS among patients initiating HIV
care. This includes increased access to HIV testing, including home-based testing,[39] to aid early HIV
diagnosis. Currently, only about 37% of Nigerians have access to quality HIV testing services, which is an
essential first step along the cascade of HIV care and treatment[9]. Following HIV diagnosis, innovative
and effective ways to link newly diagnosed patients to access care need to be identified and deployed.

In conclusion, despite increases in ART coverage, this study did not find a decline in the KS prevalence
among adults initiating HIV care in Jos, Nigeria. Even in the most recent era of HIV care (2014-2017), over
50% of patients had advanced HIV disease[8] at first presentation, putting them at high risk for KS.
Strategies to aid early HIV diagnosis and entry into care in low-resource and high HIV burdened countries
are needed as this may present the most effective approach to prevent HIV-associated KS globally.
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Trends in predicted prevalence of Kaposi sarcoma at HIV care initiation among adults at the Jos
University Teaching Hospital HIV Clinic Jos, Nigeria. (Figure obtained from margin plot of the logistic
regression model adjusted for age and sex. Bars indicate 95% confidence intervals).
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Predicted prevalence of Kaposi sarcoma at HIV care initiation in adults at the Jos University Teaching
Hospital HIV Clinic Jos, Nigeria (2006-2017) stratified by CD4-T Cell count at HIV care initiation and sex.
(Figure from margin plot of sex by CD4 T-cell count. Bars show 95% confidence intervals)
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