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SUMMARY

SUMMARY
Background

Sub-Saharan Africa is the epicenter of the HIV epidemic, where women are
disproportionately affected compared to men. With widespread antiretroviral therapy
(ART), life expectancy for those living with HIV is improved, allowing them to reach
ages at which cancers may develop. Cervical and breast cancers are the main causes
of cancer-related morbidity and mortality among women in the region. To address
these major health challenges, the World Health Organization (WHO) has launched
two global initiatives: the Cervical Cancer Elimination Initiative and the Global Breast
Cancer Initiative (GBCI). In 2020, WHO released the global strategy to eliminate
cervical cancer within the century, setting three targets for each country to achieve by
2030: 90% of girls fully vaccinated against HPV by age 15; 70% of women screened
by age 35 and again by age 45; and 90% of women with cervical disease receiving
appropriate treatment. Established in 2021, the GBCI aims to reduce breast cancer
mortality by 2.5% per year in low- and middle-income countries, proposing strategies
to improve health promotion and early detection, timely diagnosis, and breast cancer
management. Women living with HIV face significant disparities in cervical and breast
cancer care and outcomes. They are six times more likely to develop cervical cancer
and often at a younger age than the general population, mainly due to persistent high-
risk HPV infections, difficulties in clearing these infections, and a faster progression to
cervical pre-cancer and cancer. Additionally, they have higher rates of treatment
failure and recurrence of cervical pre-cancer compared to women without HIV. This
disease burden is especially relevant in sub-Saharan Africa, where the majority of
women living with HIV and cervical cancer reside. Women living with HIV, while not at
higher risk for breast cancer, have lower survival rates than those without HIV.
Additionally, women in sub-Saharan Africa generally have lower breast cancer survival
rates than those in high-income countries. In this thesis, | delve into the disparities in
breast and cervical cancer in women living with HIV in sub-Saharan Africa. | present
the cancer prevention and care continuum as a framework to describe interventions
for primary, secondary and tertiary prevention. | also explore various aspects of this
continuum, with a particular focus on cervical and breast cancer in women living with

HIV in sub-Saharan Africa.
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Aims

The overall aim of my thesis was to study the two most common cancers in women in
sub-Saharan Africa: cervical and breast cancer in women living with HIV. Specifically,
this thesis aimed to describe current national cervical cancer control policies
(Publication 2), to evaluate practices and outcomes of cervical cancer prevention and
care programs (Publication 3), and to develop a tool for improving data collection for
these programs (Publication 1) offered on- or off-site at ART clinics in this region.
Also, it aimed to understand and investigate epidemiology of breast cancer among
women living with and without HIV in South Africa (Publication 4).

Methods

This thesis embodies quantitative and mixed-methods studies to explore different
aspects of the cervical and breast cancer prevention and care continuum for women
living with HIV in sub-Saharan Africa. In Publication 1, | used a Delphi methodology
to achieve consensus among stakeholders on indicators and the minimum data set
required to assess the performance of cervical cancer prevention and care services at
HIV clinics across sub-Saharan Africa. The consensus process, conducted from
February 2021 to March 2022, consisted of three iterative online rounds involving
questionnaires, followed by a virtual stakeholders’ meeting with four satellite sessions.
Experts were invited to adapt the indicators to their context (round 1), rate them based
on five criteria using a 5-point Likert-type scale (rounds 2 and 3), and then rank the
indicators by importance (round 3). In Publication 2, my contribution involved
reviewing cancer control policies in African countries with an HIV prevalence of 10%
or more in 2018. Our search included Medline via PubMed, the International Cancer
Control Partnership website, and the national governmental websites. This search was
supplemented with expert consultations from each of the included countries, as in
these settings policy documents are not always publicly available. We then
synthesized the aspects outlined in the policies across different steps of the cervical
cancer prevention and care continuum and reported on recommendations, specifically
those tailored to p living with HIV. In Publication 3, | contributed to a two-level facility-
based survey in HIV clinics participating in the International epidemiology Databases
to Evaluate AIDS (IeDEA) consortium in sub-Saharan Africa, conducted between
November 2020 and July 2021. The survey included at site-level assessment of
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cervical cancer prevention and care services, and a patient-level analysis of data from
routine care. The survey was developed together with local and WHO experts, and
based on insights received through face-to-face meetings with stakeholders and
during the field visit. In Publication 4, | analyzed the characteristics of breast cancer
cases in women aged 15 years and older, both living with and without HIV, diagnosed
with cancer in the South African public healthcare sector from 2004 to 2014. Cancer
records were obtained from the South African National Cancer Registry, and HIV-
related laboratory records from the National Health Laboratory Services Corporate
Data Warehouse. | assessed the odds of being HIV positive versus HIV negative in

relation to patient-, cancer-, and municipality-related characteristics.
Results

In the Delphi process presented in Publication 1, 105 experts from 15 sub-Saharan
African countries or international organizations were invited to participate. Response
rates were 34% in round 1, 40% in round 2, and 44% in round 3. | reviewed 39 policies
from 21 African countries and seven from international organizations to extract and
summarize available indicators. Experts reached consensus on 17 indicators in the
following domains: primary prevention (HPV prevention, n=2), secondary prevention
(screening, triage, treatment of cervical pre-cancer lesions, n=11), tertiary prevention
(cervical cancer diagnosis and care, n=2), and long-term impact of the program and
linkage to HIV service (n=2). These indicators measure the performance of cervical
cancer prevention and care services and are tailored to programs offered on- or off-
site at ART clinics. Publication 2 presents results from the review of 33 policy
documents from nine African countries with high HIV burden. This review found that
all included countries had policies on cervical cancer prevention and control either as
a standalone policy (78%), or as part of acancer or non-communicable diseases policy
(22%), or both (67%). Aspects of HPV vaccination were reported in seven of nine
countries. For most aspects of primary prevention (sex education, condom use,
warnings against tobacco use, school-based HPV vaccination strategy) were greatly
homogenous in all investigated countries, but recommendations on voluntary male
circumcision and HPV vaccination dose schedules for girls living with HIV were rarely
reported. The most common recommended screening methods were visual inspection

with acetic acid (VIA) (89%) and Pap smear (78%), and treatment methods included

10
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cryotherapy (100%) and loop electrosurgical procedure (LEEP) (89%). Age at
screening commencement and screening intervals for women living with HIV varied
across countries, but other specific recommendations for cervical cancer prevention
and care in women living with HIV were often lacking in investigated policies. Service
costs for women and indicators disaggregated by HIV status for monitoring
performance of cervical cancer programs were rarely reported. The facility-based
survey presented in Publication 3 was conducted in 30 sites across 14 countries in
sub-Saharan Africa, achieving a 100% respond rate. The survey discovered that HPV
vaccination was ongoing in only a third of the sites (33%). Screening services were
routinely available in two thirds of the surveyed HIV clinics (67%), primarily using visual
inspection with acetic acid (83%). Less than a quarter of sites consistently referred
women for cervical screening (23%). Invasive cervical cancer diagnosis (69%) and
treatment (67%) services were available in approximately two-thirds of the sites, often
incurring costs (partially or in full) to the patients in more than half of them. Government
funding for cervical cancer prevention received less than half of the sites (43%).
Among the sites receiving non-governmental financial support, 43% was dedicated to
support cervical cancer prevention (43%). Almost all sites used electronic systems to
collect data (90%), though only half routinely collected cervical cancer data, including
data needed to inform WHO indicators to monitor global targets for cervical cancer
elimination in women living with HIV. In sites with available patient data, a significant
gap was observed between the WHO target of 70% screening and 90% treatment for
cervical pre-cancer and actual screening and treatment rates. In nation-wide South
African study presented in Publication 4 | evaluated 40 520 breast cancer cases in
women aged 15 years and older diagnosed with breast cancer in a public health sector
laboratory between 2004 and 2014 in South Africa. Of these, 73% had unknown HIV
status, 19% were HIV negative, and 8% were HIV positive. The median age at breast
cancer diagnosis was 43 years (interquartile range [IQR]: 37-52) in HIV positive and
57 years (IQR: 46-68) in HIV negative women, respectively. The odds of being HIV
positive was higher in women who were aged 30-34 years compared to women aged
35-39 years at cancer diagnosis (odds ratio [OR] 1.38, 95% confidence interval [Cl]
1.10-1.71), Black versus non-Black (OR 6.41, 95% CI| 5.68-7.23), diagnosed with
cancer in rural versus urban areas (OR 1.59, 95% CI 1.40-1.82) and diagnosed in
municipalities with low and middle (OR 3.46, 95% CIl 2.48-4.82) versus high
socioeconomic position (OR 2.69, 95% Cl 2.11-3.42).

11



SUMMARY

Conclusion

In addressing the intersecting challenges of HIV, cervical cancer, and breast cancer,
this thesis has markedly contributed to bridging critical knowledge gaps in cervical and
breast cancer prevention and care continuum for women living with HIV in sub-
Saharan Africa. This thesis, formed of four publications, provides a foundation for
evidence-based interventions, emphasized by the development of facility-based
indicators for monitoring, a critical review of national policy landscapes, and insightful
analyses from comprehensive facility-based survey on cervical cancer prevention and
care services, and a nation-wide study of breast cancer cases. These efforts have
highlighted the urgent need for holistic and integrated approaches in tackling the dual
burden of HIV and cancer, emphasizing the importance of accessible and sustainable
health interventions for cervical cancer elimination and effective breast cancer control.
Moreover, it calls for a global commitment to mobilize political support, improve
healthcare systems, and engage communities in working together to achieve the goals
of the WHO Cervical Cancer Elimination and Global Breast Cancer Initiatives in sub-
Saharan Africa. This thesis not only enriches our understanding and knowledge of
cancer prevention in women living with HIV in this region, but also paves the way for

future research and actions to improve health outcomes for this vulnerable population.
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1. INTRODUCTION

In this chapter, | introduce the epidemiology of HIV, and of the two most common
cancers in— cervical cancer and breast cancer — with a focus on women living with the
human immunodeficiency virus (HIV) in sub-Saharan Africa. | summarize the risk
factors for cervical and breast cancers and explain the role of the human
papillomavirus (HPV) in the development of cervical cancer. Additionally, | present the
Cancer Prevention and Care Continuum and elaborate on different steps in a
comprehensive cancer prevention and care, with a focus on cervical and breast
cancer, and women living with HIV. | also discuss the current recommendations for
and the importance of integrating and monitoring cancer prevention and care services

in sub-Saharan Africa.

1.1. HIV in sub-Saharan Africa

Sub-Saharan Africa remains the epicenter of the HIV pandemic; of the 7.5 million
[31.8—43.6] adults (15 years or older) living with HIV worldwide, 67% reside in this
region [1]. The epidemic is generalized (infection rates of >1%) in most countries, with
some areas experiencing concentrated epidemics among key populations [1, 2]. The
highest adult prevalence have been reported in Eswatini (26.5%), followed by South
Africa (17.9%), Namibia (13.3%), and Mozambique (11.1%) [1]. The HIV pandemic
disproportionately affects women — HIV prevalence among adolescent girls and young
women is more than three times higher than among their male counterparts in this
region [1]. Several factors, including biological, social, behavioral, cultural, economic,
and structural, contribute to the disparate increase in HIV infection rates among
women compared to man. Despite a 65% reduction in HIV incidence among women
and girls since 2010, women and girls (of all ages) accounted for 63% of all new HIV
infections in 2022 in this region [1]. The trends in new HIV infections vary by countries
and regions, with the HIV incidence among adolescent girls and young women

generally being the highest in Eastern and Southern Africa (Figure 1) [1].
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What share of the population living with HIV are women?, 2020

Among those aged 15 years and older.
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Source: UNAIDS (via World Bank) OurWorldInData.org/hiv-aids « CC BY

Figure 1. The share of female population aged 15 years or older who are living with
HIV, 2020. Adapted from Our World in Data website. By World Bank (2023). Retrieved
from https://ourworldindata.org/grapher/share-of-women-among-the-population-

living-with-hiv

The HIV is a viral infection transmitted through exposure to infected semen, blood,

vaginal and anal fluids, and breast milk. HIV attacks immune system cells, weakening
the body’s capacity to defend itself against infections. Specifically, the HIV targets CD4
cells, a type of white blood cells essential to fighting infections, and replicates within
these cells. Each infected CD4 (a type of white blood cell) cell can produce hundreds
of copies of new HIV particles. Over time, infected individuals become
immunodeficient, making them vulnerable to opportunistic infections, infection-related
cancers, or other chronic comorbidities that are rare in individuals with a healthy
immune system [3]. CD4 cell counts are often measured to assess the individual's
immune system status. The most advanced stage of HIV infection is Acquired
Immunodeficiency Syndrome (AIDS), which typically takes several years to develop if
the person is not diagnosed or treated with antiretroviral therapy (ART). An HIV RNA
viral load test measures the amount of HIV RNA in the blood, and it monitors viral

replication and effectiveness of the treatment, while a CD4 cell count test assesses
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the person’s immune status and the progression of HIV disease. The normal range for
CD4 cell count is from 500 to 1500 cells/mm? of blood, and it progressively decreases
over time in persons who are not receiving or not responding well to ART. HIV infection
can be diagnosed using simple, affordable, and rapid diagnostic tests or self-tests,
that offer same-day results and can be done at home. Nevertheless, a confirmatory
laboratory test is necessary for a definitive diagnosis.

After ART became available in sub-Saharan
Individuals with HIV who are
undergoing lifelong ART enjoy a
long and healthy life.

Africa in 2004, initially recommended only for
those with very advanced immunodeficiency
and HIV disease, access to treatment gradually
expanded in sub-Saharan Africa [4]. In late 2015, the WHO further expanded their HIV

treatment guidelines and recommended the “treat all” approach, offering ART to all

individuals with HIV, regardless of CD4 cell count or clinical stage [4]. Once diagnosed
with HIV, individuals should be promptly offered ART and periodically monitored using
clinical and laboratory parameters. While ART does not cure HIV, it effectively
suppresses viral replications and eliminates the risk of sexually transmitting the HIV.
The treatment strengthens individual’s immune system and its capacity to fight various
infections, enabling individuals with HIV who adhere to lifelong ART to lead long and
healthy lives. According to UNAIDS, around 88% of people living with HIV in sub-
Saharan Africa knew their status in 2021, while 78.5% were receiving ART and only
71.5% had suppressed viral loads [1, 5]. In Eastern and Southern Africa, the
proportions of people living with HIV who know their HIV status, who are on ART and
who are virally suppressed are almost the same as in some high-income European
and North American countries [1]. In the last decade, the annual number of new HIV
infections in sub-Saharan Africa fell by almost 50% between 2010 and 2020, while
AIDS-related deaths decreased by 47% over the same period [1]. Nevertheless, the
reduction trends varies among regions. Eastern and Southern Africa have reported
the largest decrease of annual new HIV infections compared to any other region, with
a decline of 38% of new HIV infections since 2010. Great reductions in new HIV
infections were also achieved in western and central Africa, with a 25% decrease since
2010 [6].

Over the last decade, significant political efforts have been made in the African region
to fight HIV/AIDS, particularly in massively expending access to ART [7]. This has
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markedly improved the life expectancy of people living with HIV [8]. As a result,
individuals living with HIV are now facing an increased burden of non-communicable

comorbidities, including various non-AIDS-defining cancers (NADCs) [9, 10].

1.2. Cancer in sub-Saharan Africa

Cancer represents a major public health problem in sub-Saharan Africa. The
increasing cancer burden is primarily attributed to the aging population, population
growth, as well as an increased risk of the disease due to shifting lifestyle and behavior
patterns associated with social and economic transition in this region. In the next 20
years, it is estimated that the cancer incidence and mortality burden will rise more
rapidly in Africa than in other world regions [11, 12]. Even if cancer incidence rates
were to remain unchanged in this region, the cancer burden is expected to nearly
double by 2040, due to population growth and ageing [11, 12]. This could result in 1.5
million new cancer cases and one million deaths, many of which can be prevented
[13]. The growing cancer burden also affects population living with HIV. Since the
introduction of ART, an increased risk of NADCs among people living with HIV,
compared to the general population, has been observed in both developing and
developed countries [14, 15]. It is well documented that co-infections with oncogenic
viruses, specifically with HPV, Epstein-Barr virus, and hepatitis B and C virus, occur
at higher rates among people living with HIV than in the general population [15, 16].
This can primarily be attributed to HIV-induced immunodeficiency and systemic
inflammation, which compromises their ability to combat infections and control the
growth of cancer-causing pathogens [17, 18]. Other HIV-associated factors that
increase risk of specific cancers include low CD4 cell counts [17, 19] and advanced
stage of HIV (AIDS) [15, 20]. Modifiable behavior risk factors, such as physical
inactivity, unhealthy diet, and the harmful use of alcohol, as well as metabolic risk
factors (which may lead to overweight/obesity) are on the rise in sub-Saharan African
countries [21, 22]. Some of these factors, including smoking and alcohol consumption,
have been more prevalent in populations living with HIV compared to general
population [10, 23-25]. Cancer burden is further driven by cancer inequality—uneven
distribution of resources and cancer inequity—unjust, avoidable differences in care or
outcomes [26]. Social and economic inequalities, in education level, income,
occupational status, culture, ethnicity, and living conditions also affects cancer
morbidity and mortality [13, 27]. Socially and economically disadvantaged populations
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have poorer prognosis and outcomes, as they are more likely to have preventable
cancers diagnosed at a later stage. Moreover, they are more likely to have inadequate
access to cancer treatment [13]. The increasing cancer burden in sub-Saharan Africa
is overshadowed by limited resources and other health challenges, such as HIV/AIDS,
malaria, and tuberculosis. Cancer receives a relatively low public health priority in this
region, possible due to a lack of awareness among policymakers, the general public,
and health institutions regarding the magnitude and economic impact of the current

and anticipated cancer burden in the region [28].

In sub-Saharan Africa, breast cancer is the most common cancer in 28 of 48 countries,
and cervical cancer in 19 of 48 countries [12]. In 2020, there were 186,598 [173,041
—201,217] new cases of breast cancer and 117,316 [105,999 — 129,842] new cases
of cervical cancer [11]. Cervical cancer is the leading form of cancer death among
women in 27 countries, and breast cancer is the leading cause of death among women
in 21 countries in sub-Saharan Africa[12] (Figure 2). In 2020, 85,787 [77,648 —94,779]
women died from breast cancer, and 76,745 [68,380 — 86,133] from cervical cancer
[11]. In this region, the risk of a woman developing cancer by the age of 75 years is
almost 14.1%, with breast cancer (4.1%) and cervical cancer (3.5%) responsible for
half of this risk [12].Cancer also imposes a substantial burden on individuals, their
families, communities, and healthcare systems [12]. In 2020, more than one third
(35%) of all new maternal orphans due to cancer were in Africa. Almost half of the new

maternal orphans were due to deaths from breast and cervical cancer [29].
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Figure 2. The top cancer per country in sub-Saharan Africa in 2022.

A) Most common cancer (incidence) per country for female population aged 15 years or older; B) most common cancer (mortality)
per country for female population aged 15 years or older. Adapted from Ferlay J et al (2020). Global Cancer Observatory: Cancer
Today. Lyon, France: International Agency for Research on Cancer. Available from: https./gco.iarc.fr/today, accessed 07 July 2024.
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1.2.1. Cervical cancer in sub-Saharan Africa

Sub-Saharan Africa records the highest incidence and mortality of cervical cancer
globally [30, 31]. In 2020, age-standardized incidence rates of cervical cancer varied
across regions, with eastern Africa experiencing the highest rates (40 cases per 100
000 women-years [95% CIl 39-7-40-4]), followed by southern Africa (36-4 [35-8—
37-1]), and Middle Africa (31-6 [31-1-32-1]) [30, 31]. Similarly, mortality rates differed
regionally, with eastern Africa observing the highest mortality (28-6 deaths per 100
000 women-years [95% CIl 28-3-28-9]) [31]. Nineteen of the top 20 countries with the
highest cervical cancer burden in 2018 were located in sub-Saharan Africa [8], and

this burden is expected to double by 2040 (Figure 3).

Estimated number of new cases from 2020 to 2040, Females, age [15-85+] @ g'&g?&',‘f-r“ohé%m

Cervix uteri
WHO Africa (AFRO)

2020 2040

111k 212k

International Agency for Research on Cancer

[ 2 [
'- 5000 ' Demographic changes
3% World Health
rization

Cancer Tomorrow | IARC - All Rights Reserved 2023 - Data version: 2020 2 Orga

Figure 3. Estimated number of new cervical cancer cases from 2020 to 2040 in female
population aged 15 years or older in WHQO Africa region. Adapted from Ferlay J et al
(2020). Global Cancer Observatory: Cancer Tomorrow. Lyon, France: IARC. Available
from: https.://gco.iarc.fr/tomorrow, accessed 21 November 2023.
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Globally, there has been a notable decrease in both the cervical cancer incidence and
mortality in the general population over the last three decades [31, 32]. This decline is
largely attributed to improved socioeconomic conditions, enhanced prevention and
screening interventions for cervical cancer, as well as a decrease in parity and the
prevalence of sexually transmitted diseases [32]. However, significant global
inequalities in cervical cancer incidence and mortality rates persist between high- and
low-income countries. Countries with lower Human Development Index (HDI)
experience significantly higher rates of cases and deaths compared to those with very
high HDI [31]. Cervical cancer incidence is three times higher in countries with low HDI
compared to those with very high HDI. This socioeconomic disparity is even more
pronounced in mortality rates, which are six times higher in countries with low HDI
compared to those with very high HDI [31]. The cervical cancer burden mirrors social
and economic inequalities, and inequities in the prevention, diagnosis, and treatment
of cervical cancer [26, 33]. Factors such as residence, geography, education level,
wealth, health insurance status, and the health system capacity play an important role
in determining access to cancer prevention and care services, thus influencing its
incidence and mortality rates [33-36]. In sub-Saharan Africa, the high HIV and HPV
prevalence, the limited availability, coverage, and quality of cancer prevention and

care measures [37] contribute greatly to these drastic regional disparities.

Most cervical cancers are caused by certain HPV types, a widespread group of over
150 related viruses. HPV is commonly transmitted through skin-to-skin contact,
including sexual activity. It is likely that most sexually active individuals will encounter
HPV at some point, with the possibility of multiple infections [38]. For most persons
(90%), the body's immune system will clear the infection. However, for some, the
infection becomes chronic [38]. While some types of HPV cause genital warts and are
considered low-risk for cancer, others are identified as high-risk (hrHPV, also called
oncogenic) because of their strong association with various cancers, including cervical
cancer [38]. Currently, 12 HPV types are categorized as high-risk (types 6, 18, 31, 33,
35, 39, 45,51, 52, 56, 58, 59), with type 68 also being considered potentially oncogenic
[38]. A persistent infection of the cervix with hrHPV types can lead to cervical
intraepithelial neoplasia (CIN), which, if left untreated may progress to invasive
cervical cancer [38, 39]. The progression from infection to cancer spans several years,

giving an opportunity for early detection and treatment. HPV causes 95% of cervical
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cancer cases if not treated [39]. Particularly, two hrHPV genotypes, 16 and 18, cause
nearly half of all high-grade CIN cases and about 70% of all invasive cervical cancer
cases worldwide [38, 39]. Certain sexual behavior can increase the risk of cervical
cancer, most likely by increasing exposure to HPV. These include becoming sexually
active at young age, having many sexual partners, or a sexual partner who is HPV
infected [38]. In addition, having a weakened immune system or chlamydia infection,
long-term use of oral contraceptives (birth control pills), young age at first full-term
pregnancy and having multiple full-term pregnancies also increase risk for cervical

cancer [38].

Cervical cancer in women living with HIV

Cervical cancer is an AIDS-defining illness and the most common cancer in women
living with HIV [37]. Women living with HIV are six times more likely to develop cervical
cancer than those without HIV [37], often receiving a diagnosis at a younger age [40].
The increased risk of cervical cancer in women living with HIV is likely multifactorial.
They are more likely to acquire a hrHPV infection, and less likely to clear it than women
without HIV. Women living with HIV, along with other immunocompromised women,
are more likely to have persistent HPV infections and more rapid progression to
cervical pre-cancer lesions and cancer. Furthermore, women living with HIV have a
high rate of treatment failure and recurrence of cervical pre-cancer lesions [37, 41]. A
prevalence of persistent HPV infection among women living with HIV ranges from 47 %
to 53%, nearly twice as high as in women without HIV [42]. Factors such as low CD4
cell counts, high HIV RNA viral loads, and older age were associated with increased
invasive cervical cancer risk women living with HIV [19, 43, 44]. Additionally, advanced
immunodeficiency is strongly associated with an increased risk of developing AIDS-
defining cancers, including cervical cancer among women living with HIV [19, 43].
Globally, nearly 6% of new cervical cancer cases in 2018 occurred in women living
with HIV, with 5% of all cases attributable to HIV infection [37, 45]. Of all women with
cervical cancer and HIV globally, 85% live in sub-Saharan Africa, where 21% of all
cervical cancer cases are attributable to HIV infection. The burden of HIV-attributable

cervical cancer is particularly pronounced in younger women within the region [45].
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1.2.2. Breast cancer in sub-Saharan Africa

In sub-Saharan Africa, breast cancer age-standardized incidence rate is 36.2 per
100,000 women per year, which is lower compared to other world regions. Within the
region, breast cancer incidence rates vary by country and have generally been
increasing over the past decade [46]. In 2020, breast cancer accounted for 27.3% of
all new cancer cases in women [30], affecting over 129 000 women in sub-Saharan
Africa [47]. More than half (58%) of breast cancer cases occurred in women under the
age of 50 [48]. The number of new breast cancer cases is expected to double by 2040

(Figure 4), largely due to population growth and aging [49].
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Figure 4. Estimated number of new breast cancer cases from 2020 to 2040 in female
population aged 15 years or older in WHQO Africa region. Adapted from Ferlay J et al
(2020). Global Cancer Observatory: Cancer Tomorrow. Lyon, France: IARC. Available
from: https.//gco.iarc.fr/tomorrow, accessed 21 November 2023.
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Breast cancer is a complex disease influenced by a multiple risk factors [50]. The
strongest breast cancer risk factors are female sex and increasing age, with 99% of
cases occurring in women and 1% in men [50, 51]. About half of breast cancer cases
develop in women without any known risk factors beyond their gender and age (over
40 years) [50]. Additional key risk factors include genetics, such as a family history of
breast cancer or mutations in BRCA or other genes, and hormone-and reproductive-
related factors, such as late age at first pregnancy, nulliparity and low parity, little or
no breast feeding, early onset of menses, late menopause, higher body mass index at
postmenopausal ages, and prolonged exposure to elevated levels of sex hormones,
oral contraceptive hormone therapy or postmenopausal hormone replacement therapy
[50, 52, 53]. Other factors associated with an increased risk of breast cancer include
environmental and lifestyle factors (low physical activity levels, high Body Mass Index
(BMI), alcohol and tobacco consumption, certain exogenous hormone therapies), and
breast-related factors as higher mammographic density and a history of proliferative
benign breast conditions [50, 53]. The increasing breast cancer incidence in sub-
Saharan Africa reflects demographics changes and the adoption of some above
mentioned and lifestyle-, hormone-, and reproductive-related risk factors (commonly
referred to as 'the effect of westernization') [22, 54]. This may be further exacerbated

by increasing risk factors associated with globalization and a growing economy [30].

Breast cancer mortality rates have decreased by 40% in many high-income countries
over the last three decades [50]. However, they remain high in the majority of low- and
middle-income countries (LMICs). Sub-Saharan Africa has the highest breast cancer
mortality rates worldwide, with half of all breast cancer deaths occurring in individuals
under 50 years of age [50]. This high mortality rate is largely because many women in
sub-Saharan Africa are diagnosed with breast cancer at an advanced stage [55].
Factors contributing to advanced disease include biological characteristics of the
tumor, such as higher grade and triple-negative tumors. Furthermore, limited access
to screening and early detection [22], as well as delays in diagnosis or starting
treatment [56-58] in the region significantly affect the disease outcome [56]. Breast
cancer mortality is further influenced by social factors, such as low educational and
socioeconomic status, lack of awareness about the importance of early detection [50,
59], and a positive HIV status, with mortality rates being particularly high among Black

women in this region [60].

30



INTRODUCTION

Breast cancer in women living with HIV

There is no evidence for an association between HIV infection and breast cancer risk.
However, the widespread use of ART, women living with HIV now live longer, reaching
older ages at which the incidence of breast cancer is higher. This leads to a dual
challenge of managing both breast cancer and HIV infection. Research on the
association of HIV-induced immunodeficiency, ART and infection-unrelated cancers,
including breast cancers [17, 19] is limited, especially with individual patient data from
sub-Saharan Africa. In the South African nationwide cohort study | contributed to (see
Supplementary Chapter 10.1), we observed that women living with HIV who were

diagnosed with breast cancer had a lower median CD4 count at the baseline
compared to women without cancer [17]. However, there was no evidence for an
association of lower CD4 counts and an increased risk of breast cancer. Another study

| was involved in (see Supplementary Chapter 10.1), analyzed over 3.4 million women

in South Africa and investigated the incidence and risk factors for breast and
gynecological cancers in women living with HIV [19]. The study has found a significant
incidence of gynecological and breast cancers among these women. Older women
living with HIV had an increased risk of developing breast cancer compared to younger
women living with HIV. Low CD4 cell counts and high HIV RNA viral loads were
associated with an increased risk for cervical and other HPV-related cancers, but not
breast cancer [19]. There was some evidence of an increased risk of breast cancer in

facilities of high compared to facilities of low municipal socioeconomic position [19].

The first global estimate on breast cancer among women living with HIV reported that
the majority (70%) of these women were diagnosed with breast cancer before the age
of 50 years, most between 35 and 49 years [61]. Women living with HIV tend to be
younger at breast cancer diagnosis compared to women living without HIV [60, 62].
This reflects the generally younger age structure of the population living with HIV. In
various African regions, the proportion of breast cancer patients under age 50 who
were HIV positive ranged from 4-6% in Middle, Western, and Eastern Africa, to 26%
in South Africa [61]. Breast cancer in women living with HIV is a complex issue that
requires further investigation. Some studies have reported a similar or slightly lower
risk [63, 64] or likelihood to have breast cancer [65] compared to population living
without HIV. Despite limited evidence, studies suggest a potential link between HIV
infection, ART, and a breast cancer risk [63-65]. Furthermore, survival rates from
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breast cancer are lower in women living with HIV than those without [62]; however,
survival is higher for women living with HIV on ART compared to those not receiving
ART. This underscores the critical role of ART in improving cancer outcomes among
women living with HIV. Despite uncertainty, HIV infection may influence the natural
history and treatment of breast cancer and calls for a better understanding of the

reasons underlying breast cancer care and outcome inequities in sub-Saharan Africa.
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1.3. The cancer prevention and care continuum

The cancer prevention and care continuum is a framework used in public health and
research to describe various steps from cancer etiology, prevention, early detection,
diagnosis, treatment, survivorship, palliative care, and end-of-life [13, 66]. The
framework covers a wide array of activities and interventions aimed at reducing the
cancer incidence, morbidity, and mortality, while also improving the quality of life for
cancer patients. In this thesis, | have applied this framework to develop a “cancer
prevention and care continuum” (Eigure 5), inspired by the widely used HIV treatment
cascade and care continuum [67]. In the cancer prevention and care continuum, | refer
to the dynamic and bidirectional navigation related to individual-level engagement in
cancer prevention and care activities. Certain interventions or research topics may
align with multiple steps along the continuum or span across the entire continuum.
Nevertheless, this framework serves as a useful concept for understanding the
comprehensive approach to the cancer elimination (refers to cervical cancer only) or
cancer control. This holistic approach includes systematic implementation of
evidence-based interventions for primary, secondary (screening and early diagnosis)
and tertiary prevention (treatment, palliative care, and survivorship care) [68, 69]. The
cancer prevention and care continuum supports in assessing plans and priorities,
identifying research or practice opportunities and existing gaps. In my thesis, | will
mainly concentrate on the prevention and care steps within the continuum, and | will
not elaborate further on etiology of cancer or the aspects of palliate care and
survivorship. Figure 5 presents the main aims of each level of cancer prevention and
care strategies. In summary, primary prevention aims to reduce individuals’ exposure
to risk factors or to increase their resistance to them, and to prevent a cancer from
beginning to develop [69]. Secondary prevention aims to find and ameliorate
precancerous conditions or find cancers at early stages, when they can be treated
more successfully. It aims to prevent the progression of the disease in an
asymptomatic population (through screening) or at the detection of the first clinical
symptoms (through early detection) [68, 69]. Tertiary prevention aims to reduce the
impact of long-term disease and disability caused by cancer or its treatment, and to

prevent cancer-related complications or cancer recurrence in cancer survivals [69].
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Cancer control represents a long-term, high-value investment and is an integral part
of the journey towards universal health coverage [13]. It requires a coordinated,
multi-sectorial, and international effort from people and organizations through
actions, policies, and services. To tackle the increasing burden of cancer in sub-
Saharan Africa, it is essential for each country to implement a cancer control plan as
part of its national health strategy and to establish or improve routine surveillance
systems. These systems are crucial for monitoring progress in the delivery of specific
cancer prevention and care interventions [12, 70]. To address these needs [70] and
to support efforts [71] in collecting and evaluating indicators within the scope of
global cancer surveillance, the WHO has set cervical cancer elimination and breast
cancer control targets. These targets are designed to assess the ongoing scale-up of
global initiatives on cervical and breast cancer [12, 39, 50]. My research and
publication efforts align with and support these two WHO'’s global initiatives: the
Cervical Cancer Elimination Initiative and the Global Breast Cancer Initiative (GBCI),

which are further described in relevant sections.

Figure 6 outlines the major milestones achieved by both initiatives, along with recent
WHO publications that have significantly contributed to this field. These publications
are frequently referenced in the following chapters. Although these initiatives have a
global scope, my specific focus in this thesis is on addressing the challenges and
advancing knowledge related to cervical and breast cancer in the context of sub-
Saharan Africa and among women living with HIV. In the subsequent sections, | will
delve into the specifics of each prevention level by discussing specific cancers

(cervical and breast cancers) and their corresponding prevention and care strategies.

Despite the progress achieved through these global initiatives, a considerable gaps
persist in the prevention and care of cervical and breast cancer in sub-Saharan Africa,
particularly in women living with HIV. This gap is characterized by the absence of
comprehensive policies and programs specifically tailored to women living with HIV,
insufficient reliable and standardized data to guide these efforts, limited resources for
programs implementation, and inadequate coordination among stakeholders involved
in cancer prevention and care [28, 72]. These obstacles hinder the progress towards
cervical cancer elimination and breast cancer control in sub-Saharan Africa,
highlighting the critical need for targeted efforts for women living with HIV to overcome

these challenges, which my research aims to address.

35



9¢

WHO Director Improving data for
General announced decision-making: a

a global call for toolkit for cervical
action to eliminate ~ cancer prevention and
cervical cancer control programs

Launch of the Global
Strategy to Accelerate the
Elimination of Cervical
Cancer

WHO technical guidelines
for management of invasive
cervical cancer, and
introduction and scale up of
HPV testing

Guideline for screening
and treatment of cervical
pre-cancer lesions for
cervical cancer prevention

Recommendations on
screening and treatment to
prevent cervical cancer
among women living with
HIV

Global Breast Cancer Initiative
Iimplementation Framework

Global breast cancer
initiative
implementation
framework: assessing,
strengthening and
scaling up of services
for the early detection
and management of
breast cancer

Figure 6. World Health Organization’ milestones and cervical and breast cancer control publications relevant for my research. Images

are retrieved from https://www.who.int/oublications



https://www.who.int/publications

INTRODUCTION

1.3.1. Cervical cancer prevention and care continuum

Cervical cancer is largely preventable through both HPV vaccination and screening
for cervical pre-cancer, with appropriate follow-up and treatment [73]. It can be
eliminated as a public health problem with comprehensive prevention and care
measures combined with efforts to address social, health, and other inequalities. In
2020, The WHO launched the global strategy to eliminate cervical cancer as a
public health problem. The aim of this strategy is to reach and maintain cervical cancer
incidence rate below four per 100,000 women-years per country within a century.
According to modeling studies, achieving this goal might be possible if all countries
meet the WHO ’90-70-90’ targets by 2030: 90% of girls are fully vaccinated with the
HPV vaccine by the age of 15 years; 70% of women are screened using a high-
performance test, such as the HPV test, by the age of 35 years, and again by the age
of 45 years; 90% of women diagnosed with cervical disease receive appropriate
treatment [39, 74]. Achieving this goal would avert over 62 million of cervical cancer

deaths cumulatively by 2120 in low- and lower-middle-income countries [39, 75].

The modelling study shows that girls-only HPV vaccination would lead to cervical
cancer elimination in most LMICs, if high coverage is reached and the vaccine
provides long-term protection [76]. However, countries with the highest cervical cancer
burden, more than 90% of which are in sub-Saharan Africa, would not reach
elimination by HPV vaccination alone [76]. To eliminate cervical cancer in these
countries, high participation in cervical screening will be essential [76]. Well organized
cervical screening programs have been shown to reduce the cervical cancer incidence
of and mortality at the population level over time [77]. In such screening programs, it
is important to ensure not only high coverage of the target population, but also that
women who screen positive are linked to timely and appropriate treatment. Several,
mostly high-income countries have been shown remarkable progress towards cervical
cancer elimination and are close to meeting, or even surpassing, the WHO targets by
2030 [78]. However, progress in LMICs on HPV vaccination, screening and treatment
is lagging behind [78, 79].

The global reductions in cervical cancer incidence and mortality is only achievable
through a multi-sectoral and integrated approach across the continuum of cancer

prevention and care [75, 76]. The WHO strategy recommends interventions at primary,
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secondary, and tertiary prevention level and includes multidisciplinary approaches and

components across the life course (Figure 7).

Overview of programmatic interventions over the life course to prevent HPV infection and cervical cancer
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offered, as appropriate

Health information and warnings
about tobacco use®

Sex education tailored to age and
culture

From 30 years of age for women from
the general population and 25 years
of age for women living with HIV
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Figure 7. Overview of programmatic interventions over the life course to prevent HPV
infection and cervical cancer. Adapted from WHO Global strategy to accelerate the
elimination of cervical cancer as a public health problem (2020).

As a primary prevention, WHO recommends the HPV vaccination [80] that is highly
effective in preventing HPV infections, high grade pre-cancerous lesions and cervical
cancer. WHO recommends vaccinating girls aged 9 to 14 years, when most have not
started sexual activity, and yet not being exposed to HPV. Vaccination is also advised
for pre-adolescent boys and young adults who have not previously been vaccinated,
whenever feasible. Currently, there are four types of HPV vaccination that have been
prequalified by WHO, and all protect against hrHPV types 16 and 18. HPV vaccine
has excellent safety profile — more than 350 million doses have been administrated
globally by 2020 [81]. Individuals known to be immunocompromised or HIV-infected
(regardless of age or ART status) should receive at least two HPV vaccine doses

(minimum 6 months interval) and, where possible, three doses [82]. Although the HPV
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vaccine is the most effective intervention to prevent cervical cancer, other important
measures include promoting and providing condoms, encouraging safe sexual
practices and male circumcision, health education, raising awareness about cervical
cancer and its causes and risk factors, and advocating for tobacco abstention or
cessation [3, 83]. Secondary Prevention refers to screening and treatment of cervical
pre-cancer lesions. There are two major approaches to cervical screening and
treatment 1) the screen-and-treat approach and 2) screen, triage, and treat approach
[84]. In the first one, the decision to treat is based on a positive primary screening test
only, without histological diagnosis. The aim is to destroy or remove the transformation
zone of the cervix, or remove areas of the cervix that have been identified as abnormal
by screening [84]. In the second one, the decision to treat is based on a positive
primary screening test followed by a positive second test (a triage test), with or without
histologically confirmed diagnosis [84]. Cervical screening tests aim to detect HPV

infection or cervical pre-cancer lesions that can be treated (Table 1).

Table 1. Cervical screening tests

Molecular tests Cytologic tests Visual inspection

Aim: to detect HPV virus Aim: to detect abnormal cells
Nucleic acid amplification tests Conventional Pap smear? Visual inspection with acetic
(NAAT)? acid or with Lugol’s iodine

High risk HPV DNA/NAAT Liquid-based cytology (LBC)? (VIA/VILIP

mRNA — Naked eye

Dual staining to identify p16 — Magnified by coloposcope or

DNA methylation® and Ki-672 camera

Biomarkers®
— HPV antibodies
— Oncoproteins

Automated visual evaluation of
digital images®

aCurrent tests; ® Tests under evaluation

Adapted based on WHO guideline for screening and treatment of cervical pre-cancer
lesions for cervical cancer prevention, 2™ edition. Geneva: World Health Organization;
2021.

Cytology tests (Regular Papanicolaou [Pap] tests, also known as Pap Smears) are
widely used to detect precancerous changes in cervical cells, allowing for timely
intervention and treatment. When the results are positive, the diagnosis is confirmed
by colposcopy with biopsy if indicated, and histological diagnosis to further decide on
appropriate treatment [84]. Effective cytology-based cervical screening programs have
drastically reduced cervical cancer mortality in some countries in the last 50 years, but
it requires a good laboratory infrastructure. Another widely used screening method is
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Visual Inspection with Acetic Acid (VIA) or with Lugol’s iodine (VILI) via naked
eyes or magnified by colposcopy or camera. These methods involve applying a dilute
solution of acetic acid or Lugol’s iodine to the cervix and visually inspecting the
changes. The acetic acid causes abnormal precancerous or cancerous cells to turn
white (acetowhite), while Lugol’s iodine stains normal cells dark brown and leaves
abnormal cells unstained or lightly colored, making them easier to identify [84]. These
are low-cost, effective screening methods, especially useful in low-resource settings.
They can be further advanced with complementary techniques as using digital
cameras or smartphones to capture images of the cervix after application of acetic
acid or Lugol’s iodine, or portable colposcopy that are smaller, more affordable, and
easier to use than traditional colposcopies [84]. HPV Testing aims to identify hrHPV
strains that are linked to cervical cancer, and is suitable to use in various settings. The
tests are broadly classified as those that detect HPV DNA, tests that identify
messenger HPV RNA, and nucleic acid amplification tests that detect HPV. These
tests either detect the presence of any of the 12 hrHPV types, or presence of any of
these HPV types in the sample without individually identifying the genotypes, or detect
a limited number of genotypes (mostly types 16 and 18) concurrently, with aggregate
detection of the other hrHPV genotypes [84]. Recently some novel screening
methods have been developed, as other molecular tests to detect HPV, objective
tests performed on cytological samples, and advanced visual inspections tests based

on artificial intelligence and machine learning platforms [84].

Integral goal of the secondary prevention is the treatment of cervical pre-cancer
lesions: an removal of the epithelial transformation zone including the lesion, typically
in an outpatient setting [85]. The methods of treatment may be ablative (destroying
abnormal tissue by heating it with thermal coagulation or freezing it with cryotherapy)
or excisional (surgically removing abnormal tissue). Ablative treatments do not result
in a tissue specimen for histological evaluation [84]. Cryotherapy is the most common
method for treatment of cervical pre-cancer lesions, as it can be performed without
anesthesia at all levels of the health system. While ablation is effective for most
cervical pre-cancer lesions, some cases, such as extensive lesions or suspicion of
advanced cervical pre-cancer lesions will require excision [85]. Most commonly used
excisional technique is Large Loop Excision of the Transformation Zone (LLETZ) and
cold knife conization (CKC) [84, 85]. Tertiary Prevention refers to invasive cervical
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cancer treatment, follow-up, and palliative pare. If cervical cancer is diagnosed,
appropriate treatment options such as surgery, radiation therapy, chemotherapy, or
targeted therapy are implemented to remove or destroy cancerous cells [84]. Regular
follow-up care is crucial to monitor for recurrence and manage any potential side
effects of treatment. In cases where disease is advanced or incurable, palliative care
focuses on improving the patient's quality of life by managing symptoms and providing

psychological support.

The WHO recommends using HPV DNA detection as the primary screening test rather
than VIA or cytology for both women living without or with HIV [39, 84]. For general
population of women, WHO recommends to start screening at age 30 years, using
HPV DNA detection in a screen-and-treat or screen-triage-treat approach with regular

screening every five to ten years (Figure 8).

WHO Cervical Cancer
Elimination Targets

90%
of girls fully
vaccinated with
the HPV
vaccine by the
age 15 years

70%

of women are
screened with

a
high-performa
nce test

0
90%
of women
identified with
cervical disease
receive treatment

WHO recommendations
for women living with HIV

HPV vaccination

Girls living with HIV (regardless of age or ART status) should receive at
least two, ideally three HPV vaccine doses

Cervical Screening
HPV DNA detection in a screen, triage and treat approach starting at
the age of 25 years with regular screening every 3 to 5 years

Use partial genotyping, colposcopy, VIA or cytology to triage women
after a positive HPV DNA test

Treatment

Treat as soon as possible within six months to reduce the risk of loss
to follow-up

Treat pre-cancerous lesions with ablative methods or LLETZ based on
eligibility, and use LLETZ or CKC for WLHIV who have histologically
confirmed cancer

Figure 8. WHO cervical cancer elimination targets for general population and
recommendations for population living with HIV. Adapted and modified from WHO
Global strategy to accelerate the elimination of cervical cancer as a public health
problem (2020) and WHO guideline for screening and treatment of cervical pre-cancer
lesions for cervical cancer prevention, 2" edition (2021).

For women living with HIV, the WHO recommends to start screening at age 25 years,
using HPV DNA testing followed by a triage test (either cytology, VIA, HPV genotyping,
or colposcopy) after a positive HPV DNA test [39, 84]. There is evidence that HPV
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tests are superior to cervical cytology (Pap smear) or VIA in detecting cervical
precancer and cancer in general population [86] and in LMICs [87]. Recent studies
suggest that these tests are also effective in women living with HIV [88, 89]. However,
another study assessing the accuracy of screening tests that can be used in low-
resource settings and give results at the same visit, found that standalone hrHPV, VIA,
and portable colposcopy testing missed almost a quarter (22.8%) of cervical pre-
cancer lesions in women living with HIV with histologically confirmed advanced
precancerous lesions (CIN2+)[90]. In that study, the sensitivity of HPV testing to
identify CIN2+ was 67.3% (95% CI 57.7-75.7) and the specificity 65.3% (95% CI 59.4-
70.7)[90]. Combing tests improved specificity but not overall accuracy of the tests. The
choice of an optimal test, algorithms, and screening intervals for cervical screening
and treatment often relies on weighing the benefits against potential harms [73],
recognizing that, as of now, no test is perfect and inaccuracies, such as false positive

and false negative results, can occur even in high-performing programs.

If women living with HIV are screened negative on both primary and triage tests, they
should be re-screened every 3-5 years. Studies have shown that this approach leads
to the most efficient reductions in cervical cancer incidence and mortality while also
minimizing harms [88]. Women living with HIV who were screened positive on an HPV
DNA primary test but negative on a triage test should be retested with HPV DNA
testing in 12 months. If this subsequent test is negative, they should then follow the
recommended screening intervals. The WHO also suggests that programs that are
currently offering cytology as a primary screening test should continue until HPV DNA
testing becomes operational. However, programs using VIA as the primary screening
test should transition rapidly due to the challenges of assuring quality in VIA tests,
particularly in women living with HIV. If screening detects abnormal cells or pre-cancer
lesions, prompt medical interventions, such as colposcopy, biopsy, or loop
electrosurgical excision procedure (LEEP), should be performed to remove or treat the
affected tissue in both the general population and among women living with HIV,
ideally within six months. Women living with HIV treated for cervical pre-cancer lesions
should be retested in 12 months, where available. If the test is negative, a follow-up
test should occur in another 12 months. Women who have histologically confirmed

adenocarcinoma in situ, WHO suggests LLETZ or CKC, regardless of HIV status.
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1.3.2. Breast cancer prevention and care continuum

When breast cancer is detected and treated early, the chances of survival are very
high [91]. Breast cancer prevention and care comprise an organized set of activities
aimed at preventing or reducing morbidity and mortality from breast cancer [92].
Primary prevention focuses on reducing the risk of developing breast cancer and
enhancing protective factors. These measures include risk-associated lifestyle
modification programs, chemopreventive medications like tamoxifen for women at
moderate to high risk, and preventive surgery for those at highest risk, following
thorough counseling and genetic testing [93]. Given the limited availability of genetic
testing, particularly in sub-Saharan Africa, focusing on lifestyle improvements, such as
promoting physical activity and healthier diets, along with raising awareness is crucial
in preventing a substantial number of breast cancers [53, 94]. Effective strategies for
include community outreach, media campaigns, and legislative efforts to educate the
public, and are a feasible approach to improving early detection of breast cancer [95,
96]. Secondary prevention emphasizes early detection and screening to identify
breast cancer at initial stage, where treatment is more likely to be successful. The aim
of early detection is to reduce mortality by downstaging the disease at diagnosis —
reducing the high percentage of late-stage presentation. This can be done either
through the early clinical diagnosis of symptomatic breast cancer or by screening
asymptomatic women [92]. Strategies for secondary prevention include regular
screening methods such as mammography, clinical breast examination, and breast
self-examination. Additionally, genetic testing may be advised for individuals at high
risk due to family history or genetic predispositions, including mutations in the BRCA1
or BRCAZ2 genes. Tertiary prevention focuses on reducing the impact of the disease
after it has been diagnosed, aiming to prevent progression and recurrence of
metastasis, improve quality of life, and reduce symptom severity. It involves the
management and treatment of women with breast cancer to minimize physical,

emotional, and social complications.

In resource-poor settings, many women with breast cancer are diagnosed at a later
stage, presenting with locally advanced or metastatic disease [91, 97]. Recognizing
this challenge, the WHO established the Global Breast Cancer Initiative (GBCI) in
2021. The objective of the GBCI is to reduce global breast cancer mortality by 2.5%
per year, aiming to avert 2.5 million breast cancer deaths globally between 2020 and
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2040 [50]. | had the privilege of contributing to the development of the GBCI
Implementation Framework [50], which offers evidence-based recommendations for
improving early detection, diagnosis, treatment and supportive services. This
framework outlines how to enhance systems for detecting, diagnosing, and treating
breast cancer, proposing three key strategies for achieving these goals: health
promotion and early detection, timely diagnosis, and comprehensive breast cancer
management. In line with these three pillars, the identification of any system gaps can
be facilitated through three evidence-based key performance indicators (KPIs) (Figure
9). To ultimately achieve the mortality reduction target of 2.5% per year set by the
GBCl, it is crucial to implement actions across the breast cancer control continuum

that meet the KPIs of all three pillars.

THE BREAST CANCER PREVENTION AND CARE CONTINUUM

SECONDARY PREVENTION

Health promotion for early
Pillar detection
(pre-diagnostic interval)

Comprehensive breast cancer
managment
(treatment interval)

diagnostic evaluation, imagin >80% undergo multimodalit
KPI | >60% of invasive cancers are stage | 28 s R 2 ] -t
) ) tissue sampling and pathology treatment to completion without
benchmark or Il at diagnosis A
completed within 60 days abandonment

Evidence-based interventions

Figure 9. The breast cancer prevention and care continuum. Adapted based on Global
Breast Cancer Initiative (GBCI) Framework.

Despite the well-established framework for breast cancer control, the practical
application and effectiveness of these strategies significantly vary across regions,
especially in LMICs. One of the key challenges in successfully implementing breast
cancer control programs in resource-limited settings is the capacity for effective
management of clinically identified breast cancer cases [91]. This includes ensuring
that diagnostic services are widely accessible to offer timely and accurate diagnoses,
which must be promptly followed by appropriate treatment. Addressing these
challenges requires innovative and integrated approaches. Specifically, fostering
international collaborations and leveraging current available infrastructure, e.g.
offering breast cancer education, screening, and diagnosis at HIV clinics, can provide

a cost-effective solution.
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1.4. Integration and monitoring of cancer prevention and care services

Prioritizing an integrated approach to prevention, screening, and treatment services
for cervical and breast cancer is crucial for efficiently reaching and supporting women
at significant risk [39, 98]. Some healthcare systems are adapting to meet the growing
needs of an aging population living with HIV by integrating cancer prevention and care
services with HIV support [1]. Service integration supports health system to be more
people-centered and context-specific, making services more optimal and easy to
navigate [1]. Integrating cancer and HIV services using alternative models of service
delivery has been proven to be cost-effective [99], feasible, and acceptable, especially
for women living with HIV [100]. Integration methods include using the same internal
staff within a clinic, co-locating services within the same facility, or through more
complex integration and coordination programs. These approaches can be enriched
with patient navigation programs that have been shown to be effective in addressing
the fear and stigma, and overcoming system barriers [101, 102]. Furthermore,
leveraging existing infrastructure, like the widespread network of HIV clinics in sub-
Saharan Africa and partnerships like the leDEA collaboration [103], can help improving
the uptake of cancer prevention and care services for women living with HIV and

ultimately prevent and improve cancer outcomes [37, 98].

To enhance cancer prevention and care for women living with HIV in sub-Saharan
Africa, we need accurate and up-to-date information on the cancer service availability,
facility capacity and readiness to deliver these services, and the service quality [72].
Monitoring is the process of systematically collecting data to measure the
achievements of the program or activity, which are assessed periodically, using a set
of measurable indicators. Resulting information are used to inform stakeholders,
program managers, and policy-makers, facilitating strategic decisions for program
management and quality enhancement. Both WHO global initiatives, the Global
Strategy to eliminate cervical cancer and the GBCI emphasize monitoring and
evaluation as a priority action to strengthen health systems. Regular assessments
using a set of measurable indicators may generate reliable data on cancer prevention
and care program performance, aiding in better decision-making [39, 50]. Data
harmonization and aggregation play an important role in making collected data during

health care delivery meaningful [66].

45



INTRODUCTION

Despite established strategies for cancer monitoring and evaluation, countries in sub-
Saharan Africa face challenges in implementation, standardization, and collecting
high-quality data [70, 72]. Data collection is often inconsistent and unstandardized,
focused on research or specific programs rather than being routinely collected across
sites or tailored to the key population. Some of the current challenges in routine health
facility data collection include the lack of standardized set of data elements and
indicators, missing data types, fragmented and duplicated data systems, poor data
quality, and capacity gaps in data analysis, presentation, interpretation, and
dissemination [104]. In regions with a high HIV burden, incorporating HIV status into
routine data collection is crucial. Such a measure would be essential for monitoring
the progress towards achieving the goals of the previously mentioned WHO initiatives
for women living with HIV, and informing next targeted interventions to improve health
outcomes [72, 98, 105].

Cancer data can be collected from various sources, including population-based
surveys, cancer registries, hospital or program databases, facility-based surveys, or
research by consortia and networks [72]. Among these, population-based registries
are the most reliable source for determining cancer incidence rates, crucial for cancer
control program planning and evaluation [12, 106]. However, in sub-Saharan Africa,
despite recent increases in such registries driven by international support like that from
the IARC, over 20 countries still lack adequate cancer surveillance due to funding
shortages, lack of institutional commitment, inadequate training, underreporting,
underdiagnoses, and poor data quality [12, 28, 106]. Addressing these challenges
requires pooling and analyzing data from multiple sources to improve cancer policies
and programs [72]. The effectiveness of these data integration methods, however,

varies by country based on data collection and identification practices [107].

To effectively support women living with HIV, monitoring efforts must be intentionally
designed to capture and address the specific challenges and disparities they face in
accessing cancer prevention and care. There is an urgent need for focused research
to develop targeted interventions and monitoring practices to improve health outcomes

for women living with HIV and cancer in sub-Saharan Africa.
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2. GENERAL AIMS OF THE THESIS

“There are many paths to the top of the mountain, but the view is
always the same.” — Chinese Proverb”

The overall aim of my thesis was to study cervical cancer and breast cancer, the two
most prevalent cancers among women living with HIV in sub-Saharan Africa. The
presented publications are intended to contribute to the elimination of cervical cancer
and the control of breast cancer, specifically focusing on enhancing scientific evidence
for women living with HIV. My objectives were to describe current policies
(Publication 3), assess program practices and outcomes across the cervical cancer
prevention and care continuum (Publication 2), and develop a tool for improving data
collection on cervical cancer prevention and care programs with a focus on women
living with HIV in sub-Saharan Africa (Publication 1). Additionally, | aimed to
understand and describe the epidemiology of breast cancers in women living with and
without HIV in South Africa (Publication 4).

My core research question was: How can we contribute towards the elimination of
cervical cancer and the control of breast cancer in women living with HIV in sub-

Saharan Africa?

More specific questions that needed to be addressed and objectives of each

publication are listed below.

2.1.Publication 1

Facility-based indicators to manage and scale up cervical cancer prevention and

care services for women living with HIV in sub-Saharan Africa: a three-round online

Delphi consensus method

- How can we identify gaps in the cervical cancer prevention and care continuum
for girls and women living with HIV in sub-Saharan Africa?

- How can we harmonize monitoring efforts at HIV clinics and scale up cervical
cancer prevention and care programs offered to girls and women living with HIV
in sub-Saharan Africa?

- How can we integrate variables needed to inform monitoring indicators into

routine data collection practices at HIV clinics in sub-Saharan Africa?
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Objective: to reach a consensus on facility-based indicators to monitor, manage, and
scale up the cervical cancer prevention and care services offered to girls and women

attending HIV clinics in sub-Saharan Africa.

2.2.Publication 2

Cervical cancer prevention in countries with the highest HIV prevalence: a review of

policies

- What performance and result indicators are recommended for cervical cancer
control in sub-Saharan African countries with the highest HIV prevalence?
a. How are these indicators defined?
b. How do these indicators and their definitions align with the core
indicators recommended by WHO for program monitoring?
- What targets are defined for HPV vaccination, cervical screening, and treatment
of cervical pre-cancer lesions and invasive cancer in sub-Saharan Africa?
- What are the tools available for program monitoring and evaluation in sub-
Saharan Africa?
- What aspects and specific considerations of cervical cancer control for women

living with HIV are defined in identified policies?

Objectives: to review policies and recommendations for cervical cancer control in sub-
Saharan Africa, with focus on countries with high HIV prevalence, and to extract and

describe indicators and standards used to monitor the programs.

2.3. Publication 3

Cervical cancer prevention and care in HIV clinics across Sub-Saharan Africa:

results from a facility-based survey

- Which cervical cancer prevention and care services are currently available to
and utilized by girls and women living with HIV attending HIV clinics in sub-
Saharan Africa?

- How many girls are vaccinated against HPV, how many women are screened,
screened positive, and treated for cervical pre-cancer lesions or cervical cancer

at selected HIV clinics across sub-Saharan Africa?

48



GENERAL AIMS OF THE THESIS

- What patient-level data are currently available to monitor steps in cervical
cancer prevention and care continuum for girls and women attending HIV clinics
that offer either on-site or off-site cervical cancer prevention and care services

in sub-Saharan Africa?

Objectives: to qualitatively assess the implementation of cervical cancer prevention
and care services at the facility level, and to utilized patient-level data to populate the
steps across the cervical cancer prevention and care continuum for women living with
HIV attending HIV clinics with fairly evolved cervical cancer prevention programs
across sub-Saharan Africa.

2.4.Publication 4

Breast cancer in women: a report from the South African National Cancer Reqgistry

- What are the characteristics of breast cancer cases diagnosed in South African
women aged 15 years and older?

- Is there an association between patient’s HIV status and age, ethnicity; tumor
morphology, and year of breast cancer diagnosis; as well as residential area

and municipal socio-economic position?

Objectives: To describe the characteristics of breast cancer cases by HIV status in
women aged 15 years and older diagnosed in South African public sector laboratories
between 2004 and 2014, and to evaluate the association between patient’s HIV status

and patient-, disease-, and municipality-related characteristics.
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METHODS

3. METHODS

The original publications presented in this thesis, along with the corresponding
chapters, cover the specific methods used for each publication (please see Chapter
4: RESULTS AND ORIGINAL PUBLICATIONS). My publications have been part of

collaborative initiatives with international, national, and local partners across sub-

Saharan Africa. In this chapter, | provide additional aspects of overarching projects,
research settings, and data availability that are not described in detail in the original
publications. | will briefly outline the key projects that provided a foundation for my
research, along with the partners and collaborators involved. Additionally, | will
connect specific publications and aims of my thesis to these relevant projects,

collaborations, and data sources.
3.1. The International epidemiology Databases to Evaluate AIDS (IeDEA)

We collaborated with the International epidemiology Databases to Evaluate AIDS
(leDEA, https://www.iedea.org/), a research consortium established in 2006 by the US

National Institutes of Health. It provides a rich resource for globally diverse HIV data.
The |eDEA collects and analyzes data from routine care of more than 2.2 million
people living with HIV globally. In sub-Saharan Africa, leDEA operates in 22 countries
across four regions (Central, East, Southern, and West Africa) and includes 240 HIV
treatment and care sites in both urban and rural areas, operating mostly at the primary
or secondary care level [103]. My PhD research is nested in multiregional analyses:
“Cervical Cancer Prevention and Care Cascade for Women Living with HIV in sub-
Saharan Africa’, approved by the leDEA Executive Committee. This concept sheet
proposed three research objectives covered in Publications 1,2, and 3 presented in
this thesis. This thesis also outlined an implementation objective to extend the leDEA
Data Exchange Standards (leDEA DES) by integrating variables needed to define
selected indicators resulting from Publication 1. In the last trimester of my PhD
trajectory, | worked closely with the leDEA Data Harmonization Group to achieve this
objective as well. However, this work will not be featured in this thesis but will only be

briefly mentioned in Chapter 5.4: Implications for policy and directions for future

research. The leDEA network served as a core setting for the research presented in

Publications 1, 2, and 3. Our collaborative efforts, however, extended beyond the
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scope of the [eDEA, and encompassed partnerships with other institutions and key

stakeholders in the African region through other overlapping research activities.

3.2. Advancing Cervical Cancer Screening in HIV-positive women (ACCHIVe) —

The Cervical Cancer Prevention and Care Cascade

The ACCHIVe project was multiregional and multidisciplinary, done in collaboration
with the four leDEA African regions — Southern, West, East, and Central Africa — as

well as with other international and national partners and stakeholders (see Figure 10).
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Geographic scope of
the ACCHIVe Project

Figure 10. The geographic scope of the ACCHIVe Project. From “Reducing Health
Inequities in the Prevention of Cervical Cancer”. Swiss TPH, 2023. Reprinted with
permission.

The project had several objectives, and | was involved in Objective 1, which resulted
in three original publications that are part of this thesis: Publications 1, 2, and 3.
Therefore, in this thesis, | will elaborate further only Objective 1 and relevant aims.
Objective 1 aimed to develop an evidence-based Cervical Cancer Prevention and

Care Cascade framework and to implement a standardized minimum data set for the
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monitoring of cervical cancer screening programs for women living with HIV in sub-
Saharan Africa. Here, | briefly describe the method used in each publication, with more
specific information available in the relevant sections (please see Chapter 4:
RESULTS AND ORIGINAL PUBLICATIONS).

Objective 1 is furthered supplemented with the following four aims:

Aim 1: To identify and review existing international and national guidelines and
policies for cervical cancer prevention and care programs in participating sub-Saharan

African countries (Publication 2).

We systematically reviewed policies for cervical cancer prevention and care in sub-
Saharan countries with an HIV prevalence = 10% (in 2018), published between
January 2010 and March 2022. We searched Medline via PubMed, the International
Cancer Control Partnership (ICCP) website, and the national governmental websites
of included countries. In addition, we consulted experts from the included countries to
supplement our search. We then synthesized aspects defined in policies across

different domains of the cervical cancer prevention and care continuum.

Aim 2: To identify, evaluate, and analyze the monitoring tools and data availability
within existing cervical screening programs at participating leDEA sites in sub-

Saharan Africa (Publication 3).

| participated in conducting a facility-based, two-level cross-sectional survey based on
the WHO Toolkit for cervical cancer prevention and control programs [72] and the
IARC CanScren5 [108] recommendations. This survey aimed to gather and evaluate
accurate, up-to-date information on the availability and delivery of cervical cancer
control services, health information systems, and program monitoring. At the site level,
the survey qualitatively assessed the cervical cancer prevention and care services
offered at the HIV clinics participating in the IeDEA consortium across sub-Saharan
Africa, as well as their monitoring efforts. At the patient level, the survey collected
aggregated data from routine care provided to girls and women living with HIV at these

sites.

Aim 3: To consolidate indicators for an internationally agreed-upon Cervical Cancer
Prevention and Care Cascade through a Delphi consensus process and a

stakeholders’ meeting (Publication 1).
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| reviewed the literature and extracted relevant indicators, grouping them into domains
along the cervical cancer prevention and care continuum. From February 2021 to
March 2022, we conducted a three-round, online Delphi process to reach consensus
on indicators and the minimum data set needed to inform these indicators. We invited
106 experts working in sub-Saharan Africa to participate. Through an anonymous,
iterative process, participants adapted the indicators to their context in Round 1, then
rated them for five criteria on a 5-point Likert-type scale in Rounds 2 and 3, and finally
ranked their importance in Round 3 for each domain. Consensus was reached if an
indicator had a high level of agreement (more than 70% of respondents rated an

indicator as 4 and 5 on Likert scale) in three or more criteria.

Within the ACCHIVe project, | also had the opportunity to lead the communication and
dissemination strategy required by our funders and to translate the research findings
to the non-academics and general public. This effort culminated in the development

and publication of a policy brief for policymakers (please see Supplementary Chapter

10.2), a project brochure for the general public, and several social media campaigns.

3.3. The South African National Cancer Registry

To conduct the study presented in Publication 4, | collaborated with the South African
National Cancer Registry (https://www.nicd.ac.za/centres/national-cancer-reqistry/).

The National Cancer Registry has been conducting national pathology-based cancer
registration in South Africa since 1986. Data (including demographic, clinical, and
reporting source information) on cancer cases diagnosed by histology, cytology, bone
marrow aspirate, or trephine are submitted to the National Cancer Registry by both
private and public laboratories across South Africa. The National Cancer Registry is a
division of the National Health Laboratory Services (NHLS) and aims to collect,
analyze, and report on national cancer statistics to inform cancer policy and guidelines
in South Africa. The NHLS is the largest diagnostic pathology service in the country,
operates a network of over 260 public laboratories across nine provinces, providing
laboratory and public health services to over 80% of the South African population. All
data are stored electronically and sent to the NHLS’ Corporate Data Warehouse

(CDW) electronic data depository.
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Publication 4 of this thesis was nested within the Big Cat Study, which was created
using probabilistic record linkages of routinely collected laboratory records of people
living with HIV retrieved by the NHLS, and cancer data from the South African National
Cancer Registry. The methodology is described in detail by Dhokotera T et al.
elsewhere [16]. In brief, the South African research team retrieved cancer records from
the National Cancer Registry and HIV-related laboratory records from the NHLS CDW
for the entire country for the period from 2004 to 2014. They used available identifying
information (such as names, birthdays, geographic location, etc.) from corresponding
patients as linkage variables. In Publication 4 of this thesis, | evaluated breast cancer
cases in the female population aged 15 years and older diagnosed in the South African
public sector from 2004 to 2014. | analyzed patient-, cancer-, and municipality-related
characteristics stratified by HIV status, and extracted from the cancer pathology
records. For cases where HIV status was missing, the matched HIV-related laboratory
record from the NHLS’s CDW was used to determine the patients’ HIV status. When
information on ethnicity was missing, the research team at the National Cancer
Registry employed a hot-deck imputation method to impute missing ethnicity, based

on areference database of surnames.

Figure 11 summarizes the data sources and variables used in the original publication.
To determine socio-economic position, | collaborated with the Prof. Michael Noble
from the University of Oxford, who developed and shared a ward-level South African
Index of Multiple Deprivation (SAIMD) data. The SAIMD data, developed using census
data, describes multiple deprivation at ward level and combines indices of four
domains or dimensions of deprivation: material, employment, education, and living
environment. The higher the SAIMD score, the more deprived the ward. The ward-
level SAIMD was then used to determine municipal SAIMD scores by calculating the
population-weighted average rank of the wards within a municipality [109-111].
Patients were assigned the municipal SAIMD score based on the location of the
laboratory that reported their breast cancer diagnosis. | also used the location of the
laboratory providing the breast cancer diagnosis to determine the level of urbanization,

using the South African National Department of Health’s data dictionary [112].
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RESULTS AND ORIGINAL PUBLICATIONS

4. RESULTS AND ORIGINAL PUBLICATIONS

In this chapter, | present the four published original publications that form this thesis.
This thesis is a cumulative work consisting of four publications, grouped into two
sections. Each publication is introduced with a separate page that states the

manuscript’s title, lists the authors, and provides a brief description of my contributions.

Section I: Advancing Cervical Cancer Screening in HIV positive women

(ACCHIVe) — The Cervical Cancer Prevention and Care Cascade

This section contains three publications that explore cervical cancer prevention and
care continuum with a focus on women living with HIV in sub-Saharan Africa. These
three publications are unique but interconnected and contribute to the development of
a Cervical Cancer Prevention and Care Cascade for women living with HIV in this
region. Publication 1 presents the results of a three-round Delphi consensus process
with stakeholders to develop facility-based monitoring indicators for managing and
scale up cervical cancer prevention and care services in sub-Saharan Africa.
Publication 2 presents the results from reviewing national cancer policies in sub-
Saharan African countries with the highest HIV prevalence. Publication 3 presents
results from a two-level, facility-based survey on the availability and use of cervical

cancer prevention and care services at HIV clinics across sub-Saharan Africa.

Section II: Breast cancer in women by HIV status: a report from the South

African National Cancer Registry

This section presents my research work on breast cancer in women in South Africa. It
includes a nationwide study that explored differences in patient-, cancer-, and
municipality-related characteristics by HIV status in patients aged 15 years and older
who were diagnosed with breast cancer in the South African public health sector from
2004 to 2014. Additionally, this publication investigates the association between
patients’ HIV status and their age and ethnicity; tumor morphology and the year of
breast cancer diagnosis; and urbanization and socio-economic position, based on

municipality of the cancer-reporting laboratory.
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4.1.Publication 1

Facility-based indicators to manage and scale up cervical
cancer prevention and care services for women living with HIV
in sub-Saharan Africa: a three-round online Delphi consensus

method
Davidovi¢ Masa, Asangbeh Serra Lem, Taghavi Katayoun, Dhokotera Tafadzwa,
Jaquet Antoine, Musick Beverly, van Schalkwyk Cari, Schwappach David, Rohner
Eliane, Murenzi Gad, Wools-Kaloustian Kara, Anastos Kathryn, Omenge Orang’o

Elkanah, Boni Simon Pierre, Duda N Stephany, von Groote Per, Bohlius Julia;

International Epidemiology Databases to Evaluate AIDS.

Original article. Published in: JAIDS Journal of Acquired Immune Deficiency
Syndromes. 2024 Feb 1;95(2):170-178.

Available at: https://doi.org/10.1097/QA1.0000000000003343

Own contribution: | played a key role in the conceptualization of the study, design,
set up, and execution of the Delphi consensus process, which included managing
recruitment and invitation procedures. | managed the data collection and analysis, and
interpreted the results. Additionally, | created supplementary files shared with
participants between Delphi rounds. | was instrumental in organizing and facilitating
the Virtual Stakeholder Meeting 2019 and related Satellite sessions. | prepared the
manuscript and crafted visuals to support findings. | wrote the first draft of the
manuscript, developed visuals to support the findings, and incorporated feedback from
co-authors and reviewers. | presented the preliminary results at the World Cancer
Congress in Geneva, Switzerland and the final results at the Swiss Public Health

Conference in Lausanne, Switzerland.
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Facility-Based Indicators to Manage and Scale Up Cervical
Cancer Prevention and Care Services for Women Living
With HIV in Sub-Saharan Africa: a Three-Round Online

Delphi Consensus Method

Masa Davidovié, MD, MSc,*”¢ Serra Lem Asangbeh, MPH,><4 Katayoun Taghavi, MD, PhD,®
Tafadzwa Dhokotera, MSc, PhD,>“? Antoine Jaquet, MD, PhD;/ Beverly Musick, MS,®
Cari Van Schalkwyk, PhD," David Schwappach, PhD,® Eliane Rohner, MD, MSc,*

Gad Murenzi, MD, MPH, MMed," Kara Wools-Kaloustian, MD, MSc; Kathryn Anastos, MD,*
Orang’o Elkanah Omenge, MBChB, MMED, PhD,' Simon Pierre Boni, MD, MSc,"™"
Stephany N. Duda, PhD,’ Per von Groote, MA, PhD,° and Julia Bohlius, MD, MScPH,” ““ on behalf of the
International Epidemiology Databases to Evaluate AIDS

Background: Of women with cervical cancer (CC) and HIV, 85%
live in sub-Saharan Africa, where 21% of all CC cases are attributable
to HIV infection. We aimed to generate internationally acceptable
facility-based indicators to monitor and guide scale up of CC
prevention and care services offered on-site or off-site by HIV clinics.

Methods: We reviewed the literature and extracted relevant
indicators, grouping them into domains along the CC control
continuum. From February 2021 to March 2022, we conducted
a three-round, online Delphi process to reach consensus on indicators.
We invited 106 experts to participate. Through an anonymous,
iterative process, participants adapted the indicators to their context
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CC Prevention and Care Indicators for WLHIV

(round 1), then rated them for 5 criteria on a 5-point Likert-type scale
(rounds 2 and 3) and then ranked their importance (round 3).

Results: We reviewed 39 policies from 21 African countries and 7 from
international organizations; 72 experts from 15 sub-Saharan Africa
countries or international organizations participated in our Delphi process.
Response rates were 34% in round 1, 40% in round 2, and 44% in round
3. Experts reached consensus for 17 indicators in the following domains:
primary prevention (human papillomavirus prevention, n = 2), secondary
prevention (screening, triage, treatment of precancerous lesions, n = 11),
tertiary prevention (CC diagnosis and care, n = 2), and long-term impact
of the program and linkage to HIV service (n = 2).

Conclusion: We recommend that HIV clinics that offer CC control
services in sub-Saharan Africa implement the 17 indicators stepwise and
adapt them to context to improve monitoring along the CC control
cascade.

Key Words: women living with HIV, acquired immunodeficiency
syndrome, early detection of cancer, cervical cancer, consensus, sub-
Saharan Africa

(J Acquir Immune Defic Syndr 2024;95:170-178)

INTRODUCTION

Cervical cancer (CC) is the most common cancer among
women living with HIV (WLHIV), who are at high risk of
persistent human papillomavirus (HPV) infection and 6 times
more likely to develop CC than the general population.’-? HIV
infection contributes to 21% of all CC diagnoses among women
in Africa, accounting for 85% of the global tally of women
diagnosed with CC attributed to HIV.!? To achieve the goal of
the World Health Organization (WHO) of eliminating CC,
countries in sub-Saharan Africa (SSA) must scale up access to
primary, secondary, and tertiary prevention measures, especially
for girls and WLHIV.#¢ To improve CC control programs,
clinicians, researchers, and policymakers need high-quality
routine health facility data,”® which can be collected by
monitoring each step of the path that people take through the
health system. To create a monitoring plan for cancer control,
each sequential step through a complex health system must be
quantified within the framework of a cascade® and indicators
must be specified for each step.!%!! Cascades are widely used
conceptual models that support monitoring, assess engagement,
and identify gaps in services.>!>13 Several studies have taken this
approach to evaluating the performance of CC control programs
for WLHIV in SSA,429 but they did not use standardized
indicators, so it is difficult to compare their findings.'42°
Indicators that consider HIV status are often omitted from cancer
control policies, even in countries with high HIV burden,?!
where they are most necessary.>> Most cancer control polices in
these countries advice leveraging existing infrastructure and
integrating CC prevention and care services into existing HIV
programs to facilitate access to and scale up of these services and
eventually significantly reduce CC incidence and mortality.?>27
But today, data on access to and uptake of services for women
attending HIV clinics in SSA are limited or rare, although
electronic data systems are widely available.?!-2%-28

We urgently need standardized indicators for each step in
the CC prevention and care cascade to measure and compare

Copyright © 2023 The Author(s). Published by Wolters Kluwer Health, Inc.

access with the quality of the services offered to girls and
WLHIV, so we used a Delphi process to bring experts to
consent on facility-based indicators for monitoring, managing,
and scaling up the CC prevention and care cascade through
which girls and women attending HIV clinics in SSA progress.

METHODS
Study Settings

We collaborated with the International epidemiology
Databases to Evaluate AIDS consortium (IeDEA, https:/www.
iedea.org/), a network that collects and analyzes data from
routine care of more than 2.2 million people living with HIV
globally. In SSA, [eDEA is present in 22 countries across 4
regions (Central, East, Southern, and West Africa) and com-
prises 240 HIV treatment and care sites in both urban and rural
areas, operating mostly at the primary or secondary care level.>
The study received an ethics waiver from the Cantonal Ethics
Committee of Bern (BASEC-Nr: Req-2020-00748).

Literature Review

Three researchers (M.D., K.T., and S.L.A.) reviewed the
literature to identify relevant indicators for monitoring CC
control programs. We first reviewed the recent WHO toolkit,
Improving Data for Decision Making in Global Cervical
Cancer Programmes (IDCCP), which describes indicators and
best monitoring practices,>® and the International Cancer
Control Partnership database.?! Next, we included the most
recent national cancer control policies, strategic plans, and
where available, national plans for controlling noncommuni-
cable diseases in SSA countries. We explored national health
ministry websites and online web tools and contacted experts in
the field to identify the relevant unpublished literature. We
included documents published between 2010 and 2020 in
English and French. Two researchers (M.D. and S.L.A.)
independently extracted relevant indicators and the definitions
of numerators and denominators when they were available.
These researchers compared the results, deduplicated, and
grouped similar indicators. When they disagreed, they consulted
a third investigator (K.T.) to arrive at consensus. From our list
of extracted indicators, we deliberately preselected those that
could be quantified with data collected at HIV clinics during
routine care. We did not limit the number of indicators, but we
excluded indicators that would require facilities to conduct
surveys or patients to fill out satisfaction questionnaires, for
example, qualitative indicators that measure CC awareness or
quality of care, patient experience, and satisfaction.

The Expert Panel

Based on predefined selection criteria (see File Sl,
Supplemental Digital Content, http://links.lww.com/QAlI/
C163), we recruited experts in CC or HIV/AIDS prevention
and care in SSA through the [eDEA network. We also invited
participants of the 2019 workshop “CC Prevention and Care
Cascade in WLHIV in SSA,” hosted by the third [eDEA All
Africa meeting. Expert Panel (EP) members were asked to
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volunteer their participation in the Delphi process and to
attend our online meetings. We aimed for equal geographic
and sex distribution of EP members.

Delphi Process

We conducted a three-round online Delphi process (see
Figure S1, Supplemental Digital Content, http://links.lww.com/
QAI/C162), after recommendations from guidelines and
reviews.3?3¢ The Delphi process is a structured method for
gathering and distilling the collective knowledge and opinions
of a group of topic experts. We developed and piloted a Delphi
questionnaire in English and French, which included (1)
informed consent, (2) study description and instructions, and
(3) general and demographic questions. The questionnaire also
included (4) the indicators we had identified, preselected, and
then adapted or revised with the EP members during the process,
along with any remaining open questions. Rating and ranking
instructions (5) were also provided. We emailed EP members
and asked them to use the Qualtrics™™ survey platform to
participate anonymously in the online Delphi process.

The first Delphi round questionnaire included a prelimi-
nary list of the 30 preselected indicators in tabular format,’
listing title and definition, purpose and rationale, measurement
method, data collection methodology and frequency, data
disaggregation, guidelines for interpreting and using data, and
relevant additional information. The questionnaire included
multiple choice questions about additional items for indicators,
for example, definition of the population, appropriate levels of
disaggregation, age ranges, and time periods. We used the
responses to modify indicators in subsequent rounds, based on
majority rule. Then, we grouped the indicators into the 6
domains that match the steps of the CC control continuum
(Fig. 1). In the second Delphi round, we presented these revised
indicators to our experts, along with summaries of the first-round

comments. We asked EP members whether they agreed with the
updates or believed they needed further discussion. We also told
them that, once they reached consensus on indicators (high or
very high rating by at least 70% of respondents, see below for
details), we would implement the variables needed to calculate
those indicators into the IeDEA Data Exchange Standard.
Experts were told to rate the revised indicators on a 5-point
Likert-type scale (l1-very low and 5-very high) for 5 rating
criteria: relevance, feasibility, comparability, reliability, and
understandability (see File S2, Table S3, Supplemental Digital
Content, http://links.lww.com/QAL/C164). We drew our selec-
tion of the type of Likert scale, and our definitions and the
number of rating criteria from the literature and made final
decisions within our team through the voting process. Between
the second and third Delphi rounds, we organized 4 satellite
sessions and an online stakeholder meeting. At the satellite
sessions, we discussed definitions of indicators and data
elements, key populations, age ranges, time periods, rating
results, comments we had selected from previous rounds, and
domains. The EP members shared and discussed their concerns
and ideas and proposed solutions. At the final stakeholder
meeting, we presented and discussed successful regional models
of CC management and data collection and future activities.
Professional moderators guided all sessions, and we used
interpreters to ensure that language was not a barrier to joining
the discussions. In the third Delphi round, we shared a summary
of comments from previous rounds and minutes of our meetings
(see File S3, Supplemental Digital Content, http://links.Iww.
com/QAI/C165). We asked the EP to rerate indicators based on
our 5 rating criteria. We presented again 30 indicators, although
some did not reached consensus in the second round because we
discussed and adjusted indicators based on feedback we received
during satellite sessions. The EP then ranked the importance of
each indicator, stratified by the 6 domains. Throughout the
process, participants could comment in open-ended question

THE CERVICAL CANCER CONTROL CONTINUUM
AT FACILITY LEVEL

Domain title HPV PREVENTION

(and (HPV vaccination and HPV

description) incidence)

Core
indicators

HPV Vaccination Rate
High-risk HPV Incidence Rate

Optional
indicators

Received Screening Test Results
Rescreened within Target Interval

1st ranked

T HPV Vaccination Rate
indicators

SECONDARY PREVENTION

Triage Examiantion Positivity Rate
Received Triage Examination Rate
Triage Examination Provision Rate

IMPACT & LINKAGE

CERVICAL CANCER
DIAGNOSIS AND CARE

(cervical cancer diagnosis and
care efforts)

Cervical Cancer Incidence Rate
HIV Testing and Counseling
Service Provision

Suspected Cervical Cancer
Cases Rate
Confirmed Cervical Cancer

Precancerous Lesions Post-
Treatment Follow-up Rate

Suspected Cervical Cancer
Cases Rate

FIGURE 1. The Cervical Cancer Control Continuum at facility level: the overview of domains, core, optional, and first ranked
indicators per each domain that reached consensus in round 3. Consensus is reached if the indicator had a high level of agreement
(more than 70% of respondents rated an indicator as 4 and 5 points on Likert scale) in 3 or more criteria. Within each domain, the
core and optional indicators are ordered based on their rating results, with the highest-rated indicator placed at the top. Core
indicators are indicators that reached a high level of agreement in all 5 criteria, and optional indicators are those with a high level
of agreement in 3 or 4 criteria. The indicator ranked as the most important in each domain is presented as the first ranked

indicator.
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fields. Two researchers (M.D. and A.Z.) could access the
database containing the responses; feedback could not be linked
back to individuals. In each Delphi round, we sent weekly
reminders to participants who had not yet submitted their
answers.

Data Analysis

We used descriptive statistics to report characteristics of
EP members and participation, response, and completion
rates; these equations are detailed in Table S1, Supplemental
Digital Content, http://links.lww.com/QAI/C162. Rating and
ranking results are presented by level of agreement and
consensus, ranking score (RS), and total rank; descriptions of
rating and ranking calculations are provided in File S4,
Supplemental Digital Content, http://links.lww.com/QAl/
C166. We defined consensus as the median score above our
predefined threshold and a high level of agreement (see File
S2, Supplemental Digital Content, http://links.lww.com/QAI/
C164, Definition of consensus),?®3° defined as an indicator
rated 4 (high) or 5 (very high) points on the Likert scale for at
least 3 of 5 criteria (relevance, feasibility, comparability,
reliability, and understandability) by 70% of respondents. We
provided an illustrated overview and comprehensive tables
for indicators that reached consensus in round 3, basing our
presentation on international recommendations. Tables
include title, definition, calculation, purpose and rationale,
data source, frequency, disaggregation, and guidelines. We
used thematic analysis to interpret qualitative data from open-
ended questions (see File S5, Supplemental Digital Content,
http://links.Iww.com/QAI/C167).40-41

RESULTS

Literature Review

We identified and reviewed 46 documents (39 in
English and 7 in French): 39 policies from 21 African
countries and 7 from international organizations and 2 web
tools for cancer-related data analysis (https://canscreen5.iarc.
fr/ and https://nordscreen.org/) (see Table S2, Supplemental
Digital Content, http://links.lww.com/QAI/C162). In total, we
extracted and reviewed 509 indicators; of these, 52 were
extracted from the WHO IDCCP Toolkit.3® Two researchers
deduplicated and then grouped the extracted indicators based
on similarity. We then proposed 30 indicators to the EP.

Characteristics of Expert Panel Members

We emailed 106 experts (85 in Round 1, 84 in Round 2,
and 101 in Round 3) and invited them to participate. In the
second round, 1 participant opted out. In the third round, we
invited additional experts who had expressed interest in
joining the stakeholder meeting. In total, 72 individuals
participated in at least 1 round (46 in Round 1, 40 in Round
2, and 55 in Round 3). Fifteen African countries were
represented in the EP (Fig. 2), and it was gender-balanced
(52% women). Most members were researchers (56%) and
clinicians (31%). 68% were affiliated with the IeDEA

Copyright © 2023 The Author(s). Published by Wolters Kluwer Health, Inc.

consortium, and about half (48%) worked in Southern Africa
(see Table S3, Supplemental Digital Content, http://links.
lww.com/QAI/C162). Most participants self-reported that
they had either less than 5 years (31%) of experience or
10-20 years (34%) of experience in CC prevention and care
and 10-20 years (39%) in HIV/AIDS care and treatment. A
third of participants reported additional experience in other
areas of research or health care (see Table S4, Supplemental
Digital Content, http://links.lww.com/QAI/C162).

Delphi Rounds

The response rate (number of participants who com-
pleted the survey/number of emailed participants) was 34% in
round 1, 40% in round 2%, and 44% in round 3 (see Table S3,
Supplemental Digital Content, http://links.lww.com/QAI/
C162 for completion rates and participation rates). The
definitions of key population were guided by WHO recom-
mendations on CC screening and treatment for WLHIV,*?
informed by participants’ answers in the first and second
round, and discussed and agreed on during satellite sessions:
“Women living with HIV/AIDS who are enrolled in care and
had at least 1 HIV clinic visit during the period of interest”
and who aged “25-49 years” and “Girls living with HIV
enrolled in care with at least 1 HIV clinic visit during the
period of interest” and who aged “9-14 years”. Where
applicable, we incorporated these definitions for all indicators
in the final rating and ranking session.

In the second and third round, EP members rated the 30
proposed indicators, and consensus (at least 70% agreement
in 3 or more criteria) was reached on 13 indicators in round 2
(see Figure S2, Supplemental Digital Content, http://links.
lww.com/QAI/C162) and 17 indicators in round 3 (Fig. 3).
The 17 indicators that reached consensus in round 3 covered
all domains of the CC prevention and care continuum:
primary prevention (HPV prevention, n = 2), secondary
prevention (screening, n = 8; triage, n = 6; treatment of
precancerous lesions, n = 4), tertiary prevention (CC diagno-
sis and care, n = 5), and long-term impact of the program and
linkage to HIV services (n = 5). These are comprehensively
described in File S6, Supplemental Digital Content, http://
links.lww.com/QAI/C168. In the primary prevention (HPV
prevention) domain, both of the proposed indicators reached
consensus. In the secondary prevention domain, 6 of §
screening indicators reached consensus; half of friage in-
dicators (3/6) and treatment of precancerous lesions indica-
tors (2/4) reached consensus. In the fertiary prevention (CC
diagnosis and care) domain and the long-term program
impact and linkage to HIV services domain, 2 of 5 proposed
indicators reached consensus.

Five indicators obtained a high level of agreement
(>70% of participants) in all 5 criteria, and we labeled these
as core indicators. We labeled the other 12 indicators as
optional. Of the 5 core indicators, 4 belonged to the
secondary prevention (screening) domain: Cervical Screening
Rate, Number of Women Screened for Cervical Precancer,
Screening Test Positivity Rate, and Screening Test Positivity
Rate for First Time Screened Women. One belonged to the
secondary prevention (treatment of precancerous lesions)
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West Africa:
Céte d'lvoire (n=9),
Nigeria (n=1).

[l Central Africa
B Eost Africa
B West Africa
[l Southem Africa

Southern Africa:
Lesotho (n=2),

Malawi (n=1),
Mozambique (n=3),
South Africa (n=9),
Zambia (n=7),
Zimbabwe (n=5),

Other (presenting more
than one country)(n=4).

Central Africa:

Cameroon (n=1),

Rwanda (n=1),

Republic of the Congo (n=1),
Democratic Republic of the Congo (n=1).

East Africa:
Kenya (n=4),
Tanzania (n=6),
Uganda (n=1),
Other (presenting
more than one
country)(n=1).

South Africa

Created with mapchart.net

FIGURE 2. Representative countries in the EP in all 3 Delphi rounds (total participants, n = 65).

domain: Treatment Rate of Precancerous Lesions (Fig. 3).
The same indicators, except Screening Test Positivity Rate for
First Time Screened Women, reached consensus for all 5
criteria in round 2. Cervical Cancer Incidence Rate reached
consensus for all 5 criteria in round 2, but not round 3. More
than 70% of EP members rated the relevance of 16 indicators
in round 2 and 17 indicators in round 3 as 4 (high) or 5 (very
high). In round 3, all indicators that reached consensus had
been rated 4 or 5 for comparability and understandability. In
round 2, only 13 indicators were rated 4 or 5 for compara-
bility, and 14 indicators were rated 4 or 5 for understand-
ability (Fig. 3). Ratings on feasibility and reliability were
lower; only 6 indicators in rounds 2 and 3 were rated 4 or 5
for feasibility and reliability. Between rounds 2 and 3, the
greatest change in the level of agreement was for Triage
Examination Positivity Rate: Feasibility increased by 27%
(from 35% to 62%) and understandability by 29% (from 62%
to 91%). Of the 13 indicators that failed to reach consensus in
round 3, 10 were rated 4 or 5 for relevance by more than 70%
of participants; none was rated 4 or 5 for feasibility,
comparability, or reliability (see Figure S2, Supplemental
Digital Content, http:/links.lww.com/QAI/C162).

174 | www jaids.com

Our analysis of the qualitative data we collected in all 3
rounds revealed that the topic of most concern was improving
the definitions of indicators (eg, age ranges). Several
participants believed that it could be difficult to collect the
data that informed the indicators during routine care and to
disaggregate that information, especially in resource-limited
settings and settings where cervical screening services are
offered off-site. We integrated these concerns in round 2,
when we drafted the agenda for the satellite meetings. For
example, at the satellite sessions, we discussed the recent
update to WHO screening and treatment guidelines for CC, in
which WHO newly recommended that WLHIV should take
an HPV DNA primary test and then a triage test if they were
found to be HPV positive.*> Members presented their ideas
and suggestions for overcoming challenges to implementing
these guidelines, for example, the feasibility of collecting the
data (see File S3, Supplemental Digital Content, http://links.
lww.com/QAI/C165).

Table 1 and Figure 1 present the 17 indicators that
reached consensus in round 3, ranked by importance and
stratified by domain. The highest ranked indicators in each
domain were HPV Vaccination Rate in primary prevention,

Copyright © 2023 The Author(s). Published by Wolters Kluwer Health, Inc.
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Rating criteria No. of

Relevance Feasibility Comparability Reliability Understandability Criteria*

Domaint |CORE INDICATORS R2 R3 | R2 R3 | R2 R3 | R2 R3| R2 R3 R2 R3
2 Cervical Screening Rate 97% 100% | 74% 96% | 85% 89% | 74% 82%| 94% 96% 5 5
2 Number of Women Screened for Cervical Pre-cancer 94% 91% [79% 96% | 76% 82% | 79% 82%| 94% 96% 5 5|
2 Screening Test Positivity Rate 97% 98% |82% 84% | 94% 76% | 85% 80%| 94% 89% 5 5
4 Treatment Rate of Precancerous Lesions 97% 98% |76% 80% | 88% 87% | 82% 82%| 94% 91% 5 5}
2 Screening Test Positivity Rate for First Time Screened 88% 93% |68% 71% | 85% 80% |68% 71%| 91% 96% 3 5
Domain’ |OPTIONAL INDICATORS R2 R3 | R2 R3 | R2 R3 | R2 R3| R2 R3 R2 R3
5 Suspected Cervical Cancer Cases Rate 88% 93% [71% 80% | 71% 73% | 62% 64%| 88% 98% 4 4
3 Triage Examination Positivity Rate 79% 89% h 62% | 59% 73% | 53% 76%| 62% 91% 1 4
6 Cervical Cancer Incidence Rate 94% 91% |[82% 56% | 97% 87% | 79% 58%| 97% 91% 5 3
1 High Risk HPV Incidence Rate 88% 84% [59% 53% | 76% 71% | 74% 69%| 91% 84% 4 &
5 Confirmed Cervical Cancers 85% | 96% | 56% 56% | 76% 84% | 53% 69%| 82% 96% 3 3
1 HPV Vaccination Rate 97% 89% |65% 62% | 76% 82% | 62% 60%| 94% 96% 3 3
4 Precancerous Lesions Post-Treatment Follow-Up Rate 97% 91% [53% 58% | 74% 80% | 56% 69%| 97% 91% 3 3
2 Received Screening Test Results 82% 89% [59% 51% | 82% 73% | 65% 47%| 82% 84% 3 3
2 Rescreened within Recommended Screening Interval 82% 93% | 56% 44% | 76% 71% | 62% 58%| 82% 91% 3 3
6 HIV Testing and Counseling Service Provision Rate 74% 84% | 56% 60% | 68% 71% | 62% 67%| 74% 84% 2 3
3 Received Triage Examination Rate 74% 86% |53% 55% | 68% 70% | 56% 66%| 62% 84% 1 3
3 Triage Examination Provision Rate 65% 76% 51% | 56% 71% |44% 60%| 62% 80% 0 3

Total number of indicators that reached 70% agreement 16 17 6 6 13 17 6 6 14 17

t Domains: 1) Primary prevention — HPV prevention, 2) Secondary prevention — Screening, 3) Secondary prevention — Triage, 4) Secondary prevention — Treatment of
precancerous lesions, 5) Tertiary Prevention — Cervical cancer diagnosis and care, 6) Long-term program impact and linkage to HIV services; * No. of criteria — the
number of criteria with high level of agreement (> 70% participants rated as 4 (High) or 5 (Very high) points on the Likert scale). Indicators are ordered by highest to
lowest number in R3, followed by the highest to lowest number in R2; Abbreviations: R2 — Round 2; R3 — Round 3

FIGURE 3. List of indicators that reached consensus in round 3. Consensus was reached if more than 70% of participants rated the
indicator as 4 (high) or 5 (very high) points on the Likert scale in 3 or more criteria.

Number of Women Screened for Cervical Precancer in
secondary prevention (screening), Received Triage Exami-
nation Rate in secondary prevention (triage), Treatment Rate
of Precancerous Lesions in secondary prevention (treatment
of precancerous lesions), Suspected Cervical Cancer Cases
Rate in fertiary prevention (CC diagnosis and care), and
Cervical Cancer Incidence Rate in long-term program impact
and linkage to HIV service.

DISCUSSION

We worked with international experts to come to
consensus on facility-based indicators for managing and
scaling up CC prevention and care services offered to girls
and WLHIV, who receive care at HIV clinics across SSA.
The group reached consensus (at least 70% agreement in 3 or
more criteria) on 17 indicators in the domains of primary
prevention (HPV prevention, n = 2), secondary prevention
(screening, triage, treatment of precancerous lesions, n = 11),
tertiary prevention (CC diagnosis and care, n = 2), and long-
term impact of the program and its linkage to HIV services
(n = 2). Five indicators from the secondary prevention
(screening and treatment of precancerous lesions) domain
garnered at least 70% agreement for all criteria (relevance,
feasibility, comparability, reliability, and understandability)
the experts used to rate them.

Copyright © 2023 The Author(s). Published by Wolters Kluwer Health, Inc.

We took a comprehensive methodological approach that
comprised a rigorous EP selection process and iterative online
Delphi rounds in which discussions were guided and partic-
ipants presented structured feedback. Questionnaires contained
detailed instructions in 2 languages. We assembled an EP of
participants from a variety of professional backgrounds and
levels of experience; to increase the likelihood, our results
would be generalizable and applicable across contexts. We
were limited by several factors, including low response rates
(34%—-45%) in all rounds. In our study, a long questionnaire
may have reduced our response rate, especially in round 1; the
first round questionnaire was the longest and most complex,
containing items to help participants adapt the indicators.
Finally, owing to the COVID-19 pandemic, we replaced our
planned face-to-face events with online discussions, which
may have reduced the EP members’ motivation to participate.

Some reviews found that three-round Delphi processes
reported response rates between 45% and 93%,*? but less than
a third (31%) of included studies had reported response rates
for all rounds.3® Differences in reported response rates can be
also explained by different denominators used to calculate
them (eg, number of emailed participants, participants who
agreed to participate, or participants who completed the
survey in the previous round). To improve the response rates
in our study, we used online management survey software to
design and administrate user-friendly survey to maintain

www.jaids.com | 175
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TABLE 1. Ranking of Indicators That Reached Consensus per Domains in Round 3 by Importance

Rank* (Score) Indicator’s Title and Definition

Domain: Primary Prevention—HPV Prevention

1 (85) HPV Vaccination Rate
HPV vaccinated “girls living with HIV enrolled in care with at least 1 HIV clinic visit during the period of interest” aged 9—14 yrs
2 (50) High-Risk HPV Incidence Rate

Newly diagnosed high-risk HPV cases among “girls and women living with HIV/AIDS enrolled in care with at least 1 HIV clinic visit during the
period of interest” in a specific age range in a 12-month period

Domain: Secondary Prevention—Screening

1(312) Number of Women Screened for Cervical Precancert
Number of screened “women living with HIV/AIDS aged 25-49 years enrolled in care with at least 1 HIV clinic visit during the period of
interest”
2 (304) Cervical Screening Rate}
Screened “women living with HIV/AIDS aged 25-49 years enrolled in care with at least 1 HIV clinic visit during the period of interest”
3(237) Screening Test Positivity Rate for the Primary Screening Test

Screened “women living with HIV/AIDS aged 2549 years enrolled in care with at least 1 HIV clinic visit during the period of interest” who
received a positive primary screening test result in a 6-month period

4 (156) Received Screening Test Results

“Women living with HIV/AIDS aged 25-49 years enrolled in care with at least 1 HIV clinic visit during the period of interest” who received their
screening test results in a 6-month period

5(113) Screening Test Positivity Rate for the Primary Screening Test for First Time Screened Women

The first time screened “women living with HIV/AIDS aged 25-49 years enrolled in care with at least 1 HIV clinic visit during the period of
interest” who received a positive primary screening test result in a 12-month period

6 (75) Rescreened after a previous Negative Result, within Recommended Screening Interval

“Women living with HIV/AIDS aged 25-49 years enrolled in care with at least 1 HIV clinic visit during the period of interest” who were
rescreened (after a previous negative result) within the recommended screening interval

Domain: Secondary Prevention—Triage
1(215) Received Triage Examination Rate

Screen-positive “women living with HIV/AIDS aged 25-49 years enrolled in care with at least 1 HIV clinic visit during the period of interest”
who received a triage examination in a 12-month period

2 (185) Triage Examination Positivity Rate

Screen-positive “women living with HIV/AIDS aged 25-49 years enrolled in care with at least 1 HIV clinic visit during the period of interest”
with a positive triage examination result in a 12-month period

3 (116) Triage Examination Provision Rate

Screen-positive “women living with HIV/AIDS aged 25-49 years enrolled in care with at least 1 HIV clinic visit during the period of interest”
who attended the triage visit and received a triage examination in a 12-month period

Domain: Secondary Prevention—Treatment of precancerous lesions
1 (176) Treatment Rate of Precancerous Lesions

Screen-positive “women living with HIV/AIDS aged 25-49 years enrolled in care with at least 1 HIV clinic visit during the period of interest”
who have received treatment in a 6-month period

2 (111) Precancerous Lesions Post-Treatment Follow-Up Rate

“Women living with HIV/AIDS aged 25-49 years enrolled in care with at least 1 HIV clinic visit during the period of interest” treated for
precancerous lesions who return for a post-treatment follow-up screening test in a 12-month period

Domain: Tertiary Prevention—CC diagnosis and care
1 (197) Suspected Cervical Cancer Cases Rate

Screened “women living with HIV/AIDS aged 2549 years enrolled in care with at least 1 HIV clinic visit during the period of interest” with
suspected cervical cancer in a 12-month period

2 (86) Confirmed Cervical Cancers Rate

Screen-positive “women living with HIV/AIDS aged 25-49 years enrolled in care with at least 1 HIV clinic visit during the period of interest”
diagnosed with invasive cervical cancer in a 12-month period

Domain: Long-term program Impact and Linkage of HIV Services
1 (200) Age-Specific Cervical Cancer Incidence Rate

New invasive cervical cancer cases diagnosed in “women living with HIV/AIDS enrolled in care with at least 1 HIV clinic visit during the period
of interest” in a specific age group or range in a 12-month period

2 (112) HIV Testing and Counseling Service Provision Rate

Women with previously unknown HIV status who received testing and counseling service for HIV at their cervical screening visit, and now know
their HIV status in a 12-month period

*Rank position and RS per each domain. To determine the RS, we first calculated frequency (how many respondents placed an indicator as first, second, third etc., within each domain). We
multiplied frequency by the weight of the ranked position: First place was the highest and last place was the lowest: RS = IW1 + x2W2 + x3W3 + x4W4... where x is the frequency (response count)
for the indicator choice and W is the weight of the ranked position. Then we ordered RS from the highest to lowest and assigned the ranks: 1 for the first highest RS within domain, 2 for the second
highest RS etc.; File S4, Supplemental Digital Content, http://links.lww.com/QAI/C166, Quantitative analysis (rating and ranking) provides step-by-step instructions how ranking was performed.

1This is an absolute number.

1This is a proportion.
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participants’ motivation and to send weekly reminders to
nonrespondents.33

The WHO IDCCP Toolkit?® and previously published
studies that evaluated CC control services for WLHIV in SSA
focused primarily on the secondary prevention portion of the
cascade (screening, treatment of precancerous lesions, and
follow-up). Our study identified core and optional indicators
across the CC control continuum, from primary prevention to
long-term impact and linkage of services. In general, core
indicators result in better data and better use of data to
improve programs.!3-39 Optional indicators add insight into
program performance and outcome and capture aspects of
patient care in more detail.3® We discussed some of our
optional indicators at the satellite meetings, especially those
related to updated CC screening and treatment recommenda-
tions of WHO. These discussions highlighted the importance
of triage test in screening WLHIV, which may be why 2
indicators from the domain #iage reached consensus in round
3 instead of round 2. But both these indicators were still rated
low on feasibility and reliability, perhaps because most
cervical screening programs in SSA still rely on visual
inspection with acetic acid—based “screen and treat” strategies
and have not yet implemented HPV testing, followed by
a triage test.?? Although EP members agreed that all optional
indicators were highly relevant, comparable, and understand-
able (high level of agreement in these criteria) at satellite
meetings, they expressed their concern that it was not feasible
to collect the necessary data; this concern was reflected in
their ratings. EP members also recognized that it would be
useful to disaggregate indicators to identify existing differ-
ences in service access and quality within subpopulations!3
but were concerned that it would make data collection,
management, and aggregation more complex.

In resource-limited settings, we recommend prioritizing
the core indicators that garnered the highest level of
agreement for feasibility and reliability. Facilities with mature
programs, robust data systems, available resources, or needs
to monitor specific priorities may consider to include optional
indicators. Nevertheless, to perform a comprehensive cascade
analysis, it is needed to consider all domains of CC control
and include both core and optional indicators. In future,
researchers and program managers should weigh the benefits
of collecting data to inform these indicators against their
capacity to collect high-quality data and manage it. Our next
step will be to define a minimum data set and variables
needed to inform the core and optional indicators to facilitate
data collection at HIV facilities offering CC control services.
We will implement the variables within the IeDEA Data
Exchange Standard, so we can analyze, interpret, and
disseminate CC data and support efforts** to track the
progress of the WHO CC Elimination Strategy,* with a focus
on girls and WLHIV. International research collaborations,
for example, IeDEA, could increase local capacity to collect
and analyze patient-level facility-based data through part-
nered research activities and help facilities and programs
overcome infrastructure or capacity limitations.?® These
activities require dedicated resources because each step of
the CC prevention and care cascade requires comprehensive
assessment. Because many countries in SSA are investing in

Copyright © 2023 The Author(s). Published by Wolters Kluwer Health, Inc.

cost-effective efforts to improve access to and to manage CC
screening and treatment services for WLHIV, we have reason
to believe that assessing some indicators might soon become
more feasible.*> We should support these efforts by improv-
ing monitoring along with data collection and management.

CONCLUSIONS

We recommend implementing the 17 indicators (see
File S6, Supplemental Digital Content, http://links.lww.com/
QAI/C168) we identified into routine data collection at HIV
clinics and facilities in SSA that offer CC prevention and care
services, and this has the potential to significantly increase the
quality of data collection and reporting. Programs and
facilities can use these core and optional indicators to improve
monitoring and evaluation in a variety of contexts, so they
can improve CC control services for WLHIV.

ACKNOWLEDGMENTS

The authors thank the Expert Panel members for their
participation and contribution, leDEA Cancer Working
Group Members (Michael Silverberg, Sally Coburn, and
Jessica L Castilho), and IeDEA Executive Committee (An-
nette H Sohn) for their feedback on the manuscript.
Additional appreciation goes to Kali Tal for her editorial
assistance, Alena Zwahlen for her technical assistance, Ellen
Brazier and Nicolas Bonadies for their input on Delphi
methodology, and Mathurin Fatou, Nicolas Loizeau, and
Brady Hooley for their revision on translation of surveys. The
authors express our sincere gratitude to the interpreters,
Giselle Efron and Elisabeth Perello-Santandreu (AVL, Swit-
zerland), and facilitators, Corinne Sprecher (Begegnungs-
reich, Switzerland) and Nadia Von Holzen (Learning
Moments, Switzerland), who provided exceptional support
during the Stakeholder Meeting 2019 and Satellite Sessions.

REFERENCES

1. Stelzle D, Tanaka LF, Lee KK, et al. Estimates of the global burden of
cervical cancer associated with HIV. Lancet Glob Health. 2021;9:
el6l-e169.

2. Liu G, Sharma M, Tan N, et al. HIV-positive women have higher risk of
human papilloma virus infection, precancerous lesions, and cervical
cancer. AIDS. 2018;32:795-808.

3. Ibrahim Khalil A, Mpunga T, Wei F, et al. Age-specific burden of
cervical cancer associated with HIV: a global analysis with a focus on
sub-Saharan Africa. Int J Cancer. 2022;150:761-772.

4. World Health Organization. Global Strategy to Accelerate the Elimina-
tion of Cervical Cancer as a Public Health Problem. Geneva: World
Health Organization; 2020.

5. Rao DW, Bayer CJ, Liu G, et al. Modelling cervical cancer elimination
using single-visit screening and treatment strategies in the context of high
HIV prevalence: estimates for KwaZulu-Natal, South Africa. J Int AIDS
Soc. 2022;25:¢26021.

6. Boily M-C, Barnabas RV, Ronn MM, et al. Estimating the effect of HIV
on cervical cancer elimination in South Africa: comparative modelling of
the impact of vaccination and screening. eClinicalMedicine. 2022;54:
101754.

7. World Health Organization. Reproductive Health, World Health Orga-
nization. Chronic Diseases, Health Promotion. Comprehensive Cervical
Cancer Control: A Guide to Essential Practice. Geneva: World Health
Organization; 2006.

www.jaids.com | 177



8L+HAWAOANDMNSRAAIAVO/HPOAEIOTIASALLIAGPO0ALIEAHOII/ADAUM

Y EXOMADUOIAX YOHISABZIY TP +BY NSO N0 Z L ABMHJ®SHNQUE AQ SPIEl/wod mm| s[euinol//:dny woly pepeojumoq

¥202/0}/¥0 uo

Davidovi¢ et al

J Acquir Immune Defic Syndr ¢ Volume 95, Number 2, February 1, 2024

8.

10.

11.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

178 | www.jaids.com

Drummond JL, Were MC, Arrossi S, et al. Cervical cancer data and data
systems in limited-resource settings: challenges and opportunities. Int
J Gynaecol Obstet. 2017;138(suppl 1):33-40.

. Wagner AD, Gimbel S, Asbjornsdottir KH, et al. Cascade analysis: an

adaptable implementation strategy across HIV and non-HIV delivery
platforms. J Acquir Immune Defic Syndr. 2019;82(suppl 3):S322—s331.
World Health Organization. WHO Framework for Strengthening and
Scaling-Up of Services for the Management of Invasive Cervical Cancer.
Geneva: World Health Organization; 2020.

National Cancer Institute Division of Cancer Control and Population
Sciences. Cancer Control Continuum. National Cancer Institute; https://
cancercontrol.cancer.gov/about-dccps/about-cc/cancer-control-
continuum (2020). Accessed September 10, 2023.

. World Health Organization, Regional Office for the Western Pacific.

Metrics For Monitoring the Cascade of HIV Testing, Care and
Treatment Services in Asia and the Pacific. Manila: WHO Regional
Office for the Western Pacific; 2014.

World Health Organization. Consolidated HIV Strategic Information
Guidelines: Driving Impact Through Programme Monitoring and
Management. Geneva: World Health Organization; 2020.

Rohner E, Mulongo M, Pasipamire T, et al. Mapping the cervical cancer
screening cascade among women living with HIV in Johannesburg,
South Africa. Int J Gynaecol Obstet. 2021;152:53-59.

Mabachi NM, Wexler C, Acharya H, et al. Piloting a systems level
intervention to improve cervical cancer screening, treatment and follow
up in Kenya. Front Med (Lausanne). 2022;9:930462.

Taghavi K, Mandiriri A, Shamu T, et al. Cervical Cancer Screening
Cascade for women living with HIV: a cohort study from Zimbabwe.
PLOS Glob Public Health. 2022;2:¢0000156.

Boni S, Tchounga B, Comoe K, et al. Assessment of the scale-up of
cervical cancer screening in Abidjan stratified by HIV status. Int
J Gynaecol Obstet. 2019;147:246-251.

Ouedraogo Y, Furlane G, Fruhauf T, et al. Expanding the single-visit
approach for cervical cancer prevention: successes and lessons from
Burkina Faso. Glob Health Sci Pract. 2018;6:288-298.

Campbell C, Kafwafwa S, Brown H, et al. Use of thermo-coagulation as
an alternative treatment modality in a ’screen-and-treat’ programme of
cervical screening in rural Malawi. Int J Cancer. 2016;139:908-915.
Horo A, Jaquet A, Ekouevi DK, et al. Cervical cancer screening by visual
inspection in Céte d’Ivoire, operational and clinical aspects according to
HIV status. BMC Public Health. 2012;12:237.

Asangbeh-Kerman SL, Davidovi¢ M, Taghavi K, et al. Cervical cancer
prevention in countries with the highest HIV prevalence: a review of
policies. BMC Public Health. 2022;22:1530.

Asangbeh SL, Davidovi¢ M, Taghavi K, et al. In: Chimbetete C, ed. Cervical
Cancer Prevention and Care in HIV Clinics Across Sub-Saharan Afiica:
Results of a Facility-Based Survey; 2023. AfricArXiv [Preprint].

Huchko MJ, Maloba M, Nakalembe M, et al. The time has come to make
cervical cancer prevention an essential part of comprehensive sexual and
reproductive health services for HIV-positive women in low-income
countries. J Int AIDS Soc. 2015;18(suppl 5):20282.

Kintu A, Sando D, Okello S, et al. Integrating care for non-communicable
diseases into routine HIV services: key considerations for policy design in
sub-Saharan Africa. J Int AIDS Soc. 2020;23(suppl 1):e25508.

Hyle EP, Naidoo K, Su AE, et al. HIV, tuberculosis, and noncommuni-
cable diseases: what is known about the costs, effects, and cost-
effectiveness of integrated care? J Acquir Immune Defic Syndr. 2014;
67(suppl 1):S87-S95.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44

45.

Adebamowo CA, Casper C, Bhatia K, et al. Challenges in the detection,
prevention, and treatment of HIV-associated malignancies in low- and
middle-income countries in Africa. J Acquir Immune Defic Syndr. 2014;
67(suppl 1):S17-S26.

Sigfiid L, Murphy G, Haldane V, et al. Integrating cervical cancer with HIV
healthcare services: a systematic review. PLoS One. 2017;12:¢0181156.
Coleman JS, Cespedes MS, Cu-Uvin S, et al. An insight into cervical
cancer screening and treatment capacity in sub Saharan Africa. J Low
Genit Tract Dis. 2016;20:31-37.

Chammartin F, Dao Ostinelli CH, Anastos K, et al. International
epidemiology databases to evaluate AIDS (IeDEA) in sub-Saharan
Africa, 2012-2019. BMJ Open. 2020;10:¢035246.

World Health Organization. Improving Data for Decision-Making: A
Toolkit for Cervical Cancer Prevention and Control Programmes.
Geneva: World Health Organization; 2018.

International Cancer Control Partnership. /ICCP Portal. International Agency
for Research on Cancer. 1ARC; https://www.iccp-portal.org/ (2023). Ac-
cessed September 10, 2023.

Hsu CC, Sandford BA. The Delphi technique: making sense of
consensus. Pract Assess Res Eval. 2007;12:10.

Beiderbeck D, Frevel N, von der Gracht HA, et al. Preparing, conducting,
and analyzing Delphi surveys: cross-disciplinary practices, new direc-
tions, and advancements. MethodsX. 2021;8:101401.

Jones J, Hunter D. Qualitative Research: Consensus methods for medical
and health services research. BMJ. 1995;311:376-380.

Jinger S, Payne SA, Brine J, et al. Guidance on Conducting and
REporting DEIphi Studies (CREDES) in palliative care: recommenda-
tions based on a methodological systematic review. Palliat Med. 2017,
31:684-706.

von der Gracht HA. Consensus measurement in Delphi studies: review
and implications for future quality assurance. Technol Forecast Soc
Change. 2012;79:1525-1536.

UNAIDS HD. An Introduction to Indicators. UNAIDS Monitoring and
Evaluation Fundamentals. Geneva: UNAIDS; 2010.

Diamond IR, Grant RC, Feldman BM, et al. Defining consensus:
a systematic review recommends methodologic criteria for reporting of
Delphi studies. J Clin Epidemiol. 2014;67:401-409.

Boulkedid R, Abdoul H, Loustau M, et al. Using and reporting the
Delphi method for selecting healthcare quality indicators: a systematic
review. PLoS One. 2011,6:€20476.

Maguire M, Delahunt B. Doing a thematic analysis: a practical, step-by-
step guide for learning and teaching scholars. 4!l Ireland J Teach Learn
Higher Educ. 2017;9.

Byrne D. A worked example of Braun and Clarke’s approach to reflexive
thematic analysis. Qual Quantity. 2022;56:1391-1412.

World Health Organization. WHO Guideline for Screening and Treat-
ment of Cervical Pre-cancer Lesions for Cervical Cancer Prevention.
Geneva: World Health Organization; 2021.

Gargon E, Crew R, Burnside G, et al. Higher number of items associated
with significantly lower response rates in COS Delphi surveys. J Clin
Epidemiol. 2019;108:110-120.

Basu PLE, Carvalho AL, Sauvaget C, et al. Cancer Screening in Five
Continents. International Agency for Research on Cancer; https:/
canscreenS.iarc.fr (2019). Accessed September 10, 2023.

Campos NG, Lince-Deroche N, Chibwesha CJ, et al. Cost-effectiveness
of cervical cancer screening in women living with HIV in South Africa:
a mathematical modeling study. J Acquir Immune Defic Syndr. 2018;79:
195-205.

Copyright © 2023 The Author(s). Published by Wolters Kluwer Health, Inc.



RESULTS AND ORIGINAL PUBLICATIONS

4.2.Publication 2

Cervical cancer prevention in countries with the highest HIV

prevalence: a review of policies

Asangbeh-Kerman Serra Lem, Davidovi¢é Masa, Taghavi Katayoun, Kachingwe
James, Rammipi Kereng Molly, Muzingwani Laura, Pascoe Margaret, Jousse Marielle,
Mulongo Masangu, Mwanahamuntu Mulindi, Tapela Neo, Akintade Oluwasanmi, Basu

Partha, Dlamini Xolisile, Bohlius Julia

Original Article. Published in BMC Public Health, 2022 Aug 10;22(1):1530.

Available at: https://doi.org/10.1186/s12889-022-13827-0

Own contribution: | was actively involved in the study’s conceptualization and
collaborated closely with the first author in identifying relevant publications, reviewing
selected policies, and managing the data extraction and cleaning processes. | also
contributed to the data analysis and interpretation. Additionally, | provided a critical
reviews and revisions for the initial and subsequent drafts of the manuscripts, as well

as the supplementary material.

71


https://doi.org/10.1186/s12889-022-13827-0

A beh-K I. BMC Public Health  (2022) 22:1530 :
i/ d010rg/10.1186/512589.022-15527-0 BMC Public Health

RESEARCH Open Access

. . . ®
Cervical cancer prevention in countries e

with the highest HIV prevalence: a review
of policies

Serra Lem Asangbeh-Kerman'??", Masa Davidovi¢'**, Katayoun Taghavi*”, James Kachingwe®,

Kereng Molly Rammipi’, Laura Muzingwani®, Magaret Pascoe’, Marielle Jousse'®, Masangu Mulongo'”,
Mulindi Mwanahamuntu'?, Neo Tapela'*'*, Oluwasanmi Akintade'®, Partha Basu'®, Xolisile Dlamini'” and
Julia Bohlius'?

Abstract

Introduction: Cervical cancer (CC) is the leading cause of cancer-related death among women in sub-Saharan Africa.
It occurs most frequently in women living with HIV (WLHIV) and is classified as an AIDS-defining illness. Recent World
Health Organisation (WHO) recommendations provide guidance for CC prevention policies, with specifications for
WLHIV. We systematically reviewed policies for CC prevention and control in sub-Saharan countries with the highest
HIV prevalence.

Methods: We included countries with an HIV prevalence > 10% in 2018 and policies published between January
1512010 and March 31°1 2022. We searched Medline via PubMed, the international cancer control partnership web-
site and national governmental websites of included countries for relevant policy documents. The online document
search was supplemented with expert consultation for each included country. We synthesised aspects defined in
policies for HPV vaccination, sex education, condom use, tobacco control, male circumcision,cervical screening,
diagnosis and treatment of cervical pre-cancerous lesions and cancer, monitoring mechanisms and cost of services to
women while highlighting specificities for WLHIV.

Results: We reviewed 33 policy documents from nine countries. All included countries had policies on CC preven-
tion and control either as a standalone policy (77.8%), or as part of a cancer or non-communicable diseases policy
(22.29%) or both (66.7%). Aspects of HPV vaccination were reported in 7 (77.8%) of the 9 countries. All countries (100%)
planned to develop or review Information, Education and Communication (IEC) materials for CC prevention including
condom use and tobacco control. Age at screening commencement and screening intervals for WLHIV varied across
countries. The most common recommended screening and treatment methods were visual inspection with acetic
acid (VIA) (88.9%), Pap smear (77.8%); cryotherapy (100%) and loop electrosurgical procedure (LEEP) (88.9%) respec-
tively. Global indicators disaggregated by HIV status for monitoring CC programs were rarely reported. CC prevention
and care policies included service costs at various stages in three countries (33.3%).

Conclusion: Considerable progress has been made in policy development for CC prevention and control in sub
Saharan Africa. However, in countries with a high HIV burden, there is need to tailor these policies to respond to the
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specific needs of WLHIV. Countries may consider updating policies using the recent WHO guidelines for CC preven-

tion, while adapting them to context realities.

Keywords: Cervical cancer, WLHIV, National policies, Prevention and control, Sub Saharan Africa

Introduction

Women living with HIV (WLHIV) are at higher risk of
developing cervical cancer (CC) compared with HIV
negative women [1]. Women with HIV are at higher
risk for persistent Human Papillomavirus (HPV) infec-
tion, lower chances of clearing infection, faster progres-
sion from infection to CC, lower regression of cervical
precancerous lesions, and higher recurrence following
treatment, compared with HIV negative women [2].
This double HIV-CC burden exacerbates the dispari-
ties in CC between High Income Countries (HICs) and
Low and Middle Income Countries (LMICs) [3]. In sub-
Saharan Africa (SSA), morbidity and mortality rates
from both HIV and CC are among the highest globally
[1]. In 2018, 38 of the 50 countries with the highest-
ranking Population Attributable Fractions (PAF) for CC
and HIV were in the African region. The PAF in SSA was
21-0% (15-6—26-8) compared to less than 2% in all other
regions globally. The top nine countries with the highest
PAFs were in Southern Africa ((PAF: 53-2% (49-1-56-8))
and are included in this review [1, 4]. Effective preven-
tion programmes in HICs have significantly reduced
the incidence of CC. However, CC screening in LMICs
remains undermined by competing health priorities,
resource challenges and lack of monitoring of existing
programmes [5, 6].

In November 2020, the World Health Organization
(WHO) launched the global strategy for the elimination
of CC as a public health problem, defining the 90-70-90
targets [7]. To eliminate CC within a century, 90% of girls
should be vaccinated by age 15, 70% of women should be
screened with a high precision test by 35 and 45 years of
age, and 90% of women with precancerous lesions and
invasive CCshould receive treatment and care at national
level by 2030. In 2021, the WHO updated guidelines for
screening and treatment of cervical precancerous lesions
highlighting specific recommendations for WLHIV,
including age of first screening for WLHIV [8]. Impor-
tantly, the WHO highlights the need for quality control
of screening services nationally and globally, including
the collection of data to measure standardised process,
performance, and impact indicators.

National policies to eliminate CC provide the founda-
tion for the implementation and sustainability of CC
screening programmes and demonstrate governments’
commitment to CC prevention and control. In countries
with a high HIV burden, this is especially important.

Data on country-specific recommendations for CC pre-
vention for WLHIV is rare. We reviewed policies and
recommendations for CC prevention and control in SSA
countries with the highest HIV prevalence with special
focus on the indicators and standards used to monitor
the programmes.

Methods

We conducted a systematic review of national policies,
plans, guidelines and strategies for CC prevention and
control (simply referred to here as “policies”) in SSA
countries with the highest HIV prevalence according to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines [9].

Eligibility criteria for countries and documents

We included countries with an HIV prevalence of 10%
and above in 2018 [10]. The prevalence threshold was an
arbitrary cut-off for the study. For eligible countries, we
identified relevant documents, including national poli-
cies, plans, strategies and guidelines for non-communi-
cable diseases (NCDs), cancer, and CC prevention and
control without language restrictions published between
January 2010 and May 2019. We updated our search in
April 2022 to include all policy documents published
and unpublished after May 2019 until March 2022. The
choice of January 2010 was informed by the oldest pol-
icy document in use at the time of the study in Lesotho,
which was dated 2011. Documents that did not contain
any information on CC prevention were excluded.

Information sources and searches

We identified documents through a systematic online
search and expert consultations. Two researchers sys-
tematically searched Medline via PubMed, the web portal
of the International Cancer Control Partnership (ICCP),
and national (health ministry) websites for included
countries between January 2010 and March 2022.

The search terms for PubMed constituted a combina-
tion of Medical Subject Heading (MeSH) terms and key
words including but not limited to: Human papilloma-
virus vaccination, cervical cancer screening, cervical
cancer prevention, non-communicable diseases control
policy OR plan OR strategy OR guideline AND country
name. Our search strategy on PubMed was:

(Human Papillomavirus vaccination OR cervical can-
cer screening OR cervical cancer prevention OR cancer
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prevention OR non-communicable diseases prevention
OR cervical cancer prevention OR cancer prevention OR
non communicable diseases prevention) AND (policy
or strategy or strategic plan or guidelines or report or
directives) AND (Botswana OR Eswatini OR Lesotho OR
Malawi OR Mozambique OR Namibia OR South Africa
OR Zambia OR Zimbabwe) restricted between January
2010 and May 2019 and updated the search until March
2022. Search terms for health ministry websites included
the country name, cervical cancer prevention, cancer
prevention and non-communicable diseases control
policy, plan, strategy, or guideline. For the ICCP portal,
we identified cervical cancer, cancer and NCDs control
plans, policies and strategies as well as WHO country
profile reports. In addition, we contacted CC preven-
tion and control experts from each included country and
asked for any additional relevant documents. Experts
from six countries were identified through sites visits
conducted by SA within the context of the present study
and other studies. Experts from the other three countries
not visited (Eswatini, Botswana and Namibia) were rec-
ommended by a CC expert in South Africa. We identified
global indicators from the Improving Data for Decision-
making: a Toolkit for Cervical Cancer Prevention and
Control Programmes [11] and the Comprehensive Cervi-
cal Cancer Control: a guide to essential practice [12].

Data charting and management

A data extraction sheet was developed by four research-
ers (SA, MD, KT and JB), reviewed and approved by the
country experts. Data items extracted included policies
and protocols related to primary, secondary and tertiary
prevention, monitoring and evaluation mechanisms, and
service costs to women. The full list of extracted data
items is attached in the Additional file 5. We reported
indicators for monitoring with a focus on global indi-
cators for CC prevention and control as well as specifi-
cations for WLHIV. We also reported corresponding
targets, and where available, benchmarks for global indi-
cators. Data was extracted by one reviewer (SA) onto a
piloted extraction sheet. All extracted data was cross-
checked by a second reviewer (MD). All discrepancies
were discussed and resolved.

Reports that were not available in English (documents
from Mozambique were in Portuguese) were translated
using a translation software, https://www.deepl.com/en/
translator and a country expert validated all extracted
information. In addition, we consulted one CC preven-
tion expert from each included country for other infor-
mation pertaining to their CC prevention programmes.
We sent two short questionnaires to the experts. The first
was a six-item questionnaire extracted from the WHO
toolkit for CC prevention and control programmes [11]
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(Additional file 6). Questions focused on the existence
and basic content of policies, plans, and guidelines rel-
evant to CC prevention and control. The second was the
WHO 11-item checklist for a comprehensive CC preven-
tion and control program (Additional file 7). This check-
list included items on the availability of guidelines for CC
prevention specific to WLHIV, availability of financial
and technical resources to implement policies, communi-
cation strategies to educate the community and advocate
for support of national policies, availability of a training
plan as well as supervisory mechanisms for quality con-
trol and assurance of the programme.

Data synthesis
We summarised results under five main subheadings:
HPV vaccination, sex education, condom use, voluntary
medical male circumcision (VMMC) and tobacco control
(primary prevention); screening and treatment for cervi-
cal pre-cancer lesions (secondary prevention), cervical
cancer treatment (tertiary prevention), monitoring and
surveillance mechanisms, and costs of services.

The protocol of this review (initially conceived as a
scoping review) is registered as a preprint on the African
Open Access Portal [13].

Changes to the protocol

We revised our study design from a scoping review to a
systematic review. Consequently, we used the PRISMA
guidelines for systematic reviews for reporting and not
the PRISMA guidelines for scoping reviews (PRISMA-
ScR) as defined in the protocol. Contrary to the exclu-
sion criteria stated in the protocol, (“we will exclude
general cancer control plans where a recent standalone
CC prevention and control document is available”), we
included other cancer, NCD and national plans that con-
tained some information on CC prevention even where
there was a standalone policy. Additionally, we contacted
country experts for CC prevention policies and related
documents. We did not extract definitions of CC indica-
tors as stated in the protocol. We revised our objective
and extracted more detailed information on primary,
secondary and tertiary prevention of CC as defined by
included countries.

Results

We identified nine countries in SSA with HIV preva-
lence>10% in 2018: Botswana, Eswatini, Lesotho,
Malawi, Mozambique, Namibia, South Africa, Zambia,
and Zimbabwe. We identified and reviewed 33 policy
documents (Additional file 9). A PRISMA flowchart sum-
marising the document selection process is presented in
Fig. 1.
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HPV vaccination, sex education, condom use, voluntary
medical male circumcision and tobacco control (primary
prevention)

Seven countries reported some aspects of HPV vaccina-
tion in their policy documents. Girls between 9-13 years
old was the target population for vaccination reported in
three of the six countries that defined this item in their
policy documents [14, 15]. Reports did not include boys
as a target population for vaccination. The school-based
vaccination strategy was reported by over a third of the
countries (Botswana, Malawi, Namibia and South Africa)
[16-21]. Also, two countries had integrated HPV vacci-
nation in the national vaccination programme (Botswana
and South Africa) and one was conducting a demon-
stration programme (Zimbabwe) [22, 23]. Malawi and
Zambia were planning to introduce HPV vaccination in
the national immunization programme. Only Namibia
and Malawi included specifications for HPV vaccina-
tion for girls living with HIV in the reviewed documents
(Table 1). A three-dose schedule for HPV vaccination
was recommended over a 2-dose schedule for the general
population of girls [21, 24]. All countries highlighted the
need to develop/revise IEC materials for CC prevention.
Sex education and warnings about tobacco use were rec-
ommended by all countries [15, 16, 22, 24—30]. Condom
use was recommended by all countries for the prevention
of sexually transmitted infections including HPV [16, 21,

24, 27-29, 31, 32]. In Lesotho and Namibia, we found
specific recommendations for condom use.

within two weeks after pre-cancer treatment [24, 27].
The promotion of VMMC was highlighted in policy doc-
uments in Malawi, South Africa, Namibia and Botswana
[20, 28, 33-35] (Additional file 1).

Screening for and treatment of cervical pre-cancer lesions
(secondary prevention)

Most countries recommended cervical screening for
WLHIV. The recommended age to start cervical screen-
ing for WLHIV varied across countries and differed from
the general population in all countries. Zimbabwe recom-
mended starting screening at HIV diagnosis irrespective
of age; Namibia recommended starting at 20 years; Leso-
tho, Malawi and Zambia recommended starting at age
25 years; while Mozambique, and South Africa recom-
mended screening for all ages irrespective of HIV diagno-
sis [24, 27, 29, 31, 32, 35—38]. There was no information
on target age for screening in the general population
of women or WLHIV in policy documents in Eswatini.
Visual Inspection with Acetic acid (VIA) and Pap smear
were the most commonly recommended tests for cervi-
cal screening and both were reported in all countries
except for Mozambique and Zambia (only VIA reported)
[39, 40]. However, the expert in Mozambique we con-
sulted reported that visual inspection with Lugol’s iodine
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Table 1 Human Papillomavirus (HPV) Vaccination
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Country Target Target age (years) Vaccination strategy Specifications for girls living with HIV  Integrated in
population national HPV
immunization
programme
Botswana Girls 11-13 School-based NR Implemented
Eswatini® NR NR NR NR NR
Lesotho® NR 9-13 NR NR NR
Malawi® Girls 9-14 School and health facility-based ~ 3-dose vaccination schedule Recommended
10 (out-of-school)
Mozambique NR NR NR NR NR
Namibia Girls 9-14 School-based 3-dose vaccination schedule NR
South Africa  Girls 9-12 School-based NR Implemented
Zambia Girls 9-13 NR NR Recommended
Zimbabwe Girls 10°-14 in school NR NR Implemented (dur-
and 10 out of ing demonstration
school programme)

NR is Not Reported

@Vaccination not available in these countries (expert response)

b Estimated age (reported in policy document as grade 5)

Table 2 Cervical screening, diagnosis and treatment of precancerous lesions

Country Target Specifications for Entry point Screening method  Available diagnostic Treatment of
age group WLHIV procedures precancerous lesions
[years]
Botswana 30-49 NR NR VIA, Pap smear, HPV Colposcopy and Cryotherapy, LEEP
DNA histopathology
Eswatini NR NR Integration into exist-  VIA and Pap smear Histopathology® Cryotherapy, LEEP, TAH
ing services recom-
mended
Lesotho 25-49 Start at HIV diagnosis;  NR VIA, VILI, Pap smear, Not available Cryotherapy, cold
Freq—1 year HPV DNA testing coagulation, LEEP
Malawi 25-49 Start age 25 HIV clinic, SRH VIA, Pap smear, HPV Histopathology Cryotherapy, cold

Mozambique NR

Namibia 25-50
South Africa 30-55
Zambia 30-59
Zimbabwe 30-49

21-24 upon request
Freq.—2 years

Screen all ages
Startat age 20
Screen all ages
Start age 25

Start at HIV diagnosis;
Freq—1 year

Integration of HIV and
CC screening services
recommended

HIV clinics, ANC clinics

Family planning, HIV
clinic
HIV clinic, MCH

Family planning,
maternity, Gynae-
cological clinics, HIV
clinics

DNA testing

NR?

VIA, Pap smear, HPV
DNA testing

LBC, Pap smear, VIA,
HPV DNA testing

VIA
VIAC, Pap smear®

Histopathology

Colposcopy and
histopathology

Histopathology

Histopathology
Histopathology

coagulation, surgery,
LEEP

Cryotherapy, surgery

Cryotherapy, LEEP,
Thermocoagulation

LEEP, Cryotherapy for
low-resource settings

Cryotherapy, LEEP
Cryotherapy, LEEP

ANC is Antenatal clinic, MCH is Mother and Child Health clinic, SRH is Sexual and Reproductive Health unit, Freq. is frequency, VIA is Visual inspection with acetic
acid, VILI is Visual Inspection with Lugol’s lodine, LBC is Liquid based cytology, LEEP is Loop electrosurgical excision procedure, LLETZ is Large loop excision of the
transformation zone, TAH is Total abdominal hysterectomy NR is Not reported

2VILI, Pap, HPV DNA testing (expert report)

b Expansion of services ongoing

€ Pap smear mostly done in private health facilities
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(VILI), Pap and HPV DNA testing are used (Table 2).
HPV DNA testing was also recommended in policies in
Botswana, Lesotho, Malawi, Namibia, and South Africa.
Eight countries reported having histopathology as part of
diagnostic services (Table 2). Lesotho did not report any
pathology services. Treatment, by cryotherapy or LEEP,
was reported in all countries. Eswatini also reported total
abdominal hysterectomy for the treatment of cervical
precancerous lesions [41]. Cervical screening services
were integrated into HIV clinics in Malawi, Namibia,
South Africa, Zambia, and Zimbabwe. Integration of
cervical screening into HIV clinics and existing ser-
vices was recommended in Mozambique and Eswatini,
respectively [26, 29] (Table 2). The recommended cervi-
cal screening interval for WLHIV who screened negative
varied between one year (Zimbabwe), two years (Malawi,
Lesotho), and three years (Namibia, South Africa, and
Zambia). Three countries did not report on this data
item. This interval was wider for HIV negative women
and varied from three years (Lesotho, Malawi, and Zim-
babwe), five years (Namibia, Zambia and Lesotho (for
women aged 50 years and older) to ten years in South
Africa. Post-treatment follow-up at one year for WLHIV
was recommended by Lesotho Malawi, Namibia, South
Africa, Zambia, and Zimbabwe. In Malawi and Namibia,
routine screening would resume after three negative
annual screening while in South Africa, annual screening
continued until the woman is lesion free before routine
screening was resumed (Table 3).

Treatment of invasive cervical cancer (tertiary prevention)

Available treatment services for invasive CC were
reported in six countries: surgery (South Africa, Malawi,

Table 3 Post screening/treatment follow-up
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radiotherapy (Botswana, Mozambique, Namibia, South
Africa, Zambia, and Zimbabwe) and chemotherapy (Bot-
swana, Malawi, South Africa and Zambia). Palliative care
was reported available in seven countries; Additional
file 2). Lesotho reported the need to have treatment ser-
vices available in-country. Women diagnosed with inva-
sive cancer were referred to South Africa for treatment
[27].

Monitoring and surveillance mechanisms

Data systems were either paper-based (Lesotho, Malawi,
Mozambique) or a combination of electronic and paper-
based (Botswana, Namibia, South Africa, Zambia).
Eswatini reported transitioning to an electronic data sys-
tem while Zimbabwe did not explicitly state the nature
of their data collection system (Table 4). We checked
whether the countries report the four global indicators
recommended by the WHO for monitoring CC elimi-
nation progress: HPV vaccination coverage, screening
rate, screening test positivity rate and treatment rate,
and whether these indicators were disaggregated by HIV
status (Table 5). We also identified and reported corre-
sponding national targets and/or benchmarks for these
indicators, when available. All countries defined indi-
cators for monitoring CC prevention and control pro-
grammes, and we listed them in (Additional file 8). At
least two global indicators were reported in all countries
except Eswatini. Only four countries reported these indi-
cators explicitly disaggregated by HIV status. Five other
national indicators recommended by Zimbabwe were
also disaggregated by HIV status. The number of WLHIV
screened for precancerous lesions was reported in Bot-
swana, Malawi and Namibia. VIA test positivity was

Recommended rescreening interval

Country Screen negative After treatment
HIV negative HIV positive HIV negative HIV positive

Botswana NR NR NR NR

Eswatini NR NR NR NR

Lesotho 3-5years 2 years 1 year post treatment then return to routine 6 months post treatment then yearly screening
screening thereafter

Malawi 3 years 2 years Yearly for 3 years then return to routine screening

Mozambique NR NR NR NR

Namibia 5 years 3 years Yearly for 3 consecutive years then return to Yearly for 3 consecutive years then return to routine
routine screening screening

South Africa 10 years 3 years Yearly Yearly until lesion-free then return to routine

screening
Zambia 5 years 3 years NR Yearly
Zimbabwe 3 years yearly 1 year post treatment 1 year post treatment

NR is not reported
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Table 4 Monitoring and surveillance systems
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Country Referral system Data system Cancer register
Botswana Available Electronic and paper-based Available
Eswatini Lack of referral system Transition to electronic data collection Available
ongoing

Lesotho System available with referral logbook Paper based NR®
Malawi Structured system with algorithm Paper based Available
Mozambique NRP Paper based Available
Namibia Available Electronic and paper based Available
South Africa Structured system Electronic and paper based Available
Zambia Design of referral systems recommended Electronic and paper based Available
Zimbabwe Not fully functional NR? Available

NR is not reported

Experts' reports:

2 Available but needs strengthening;
b Not available;

¢ Not available

disaggregated by HIV status in Botswana, Mozambique
and Namibia. Treatment rate by HIV status was reported
in Botswana and Namibia. Other recommended national
indicators disaggregated by HIV status were: percent-
age of health facilities providing integrated HIV/sexu-
ally transmitted infections (STI)/CC screening, number
of staff trained in integrated CC/breast/HIV/STI service
per facility, percentage of facilities with HIV/STI and
cancer integrated services, percentage of clients access-
ing integrated HIV/STI and cancer services, number of
staff trained in integrated cancer/HIV/STI early detec-
tion and management services. Targets were defined for
the general population of women, with no specificities for
WLHIV. There were no details in reviewed documents
describing how these targets were arrived at. In Malawi
however, their updated guideline included a revised tar-
get for screening coverage from 80 to 70% “to reflect
WHO targets” [21]. Targets for HPV vaccination ranged
from 80% (Zambia and Zimbabwe) to 100% (South
Africa). Targets for screening coverage ranged from 65%
(South Africa) to 80% (Botswana, Malawi, Mozambique,
Namibia). Zambia defined a benchmark of 5-10% test
positivity rate for screened women. Treatment coverage
targets ranged between 80% (Botswana, Zambia for treat-
ment of cervical precancerous lesions by cryotherapy and
treatment of CC) and 95% (Zambia for LEEP). Cancer
registries were present in all countries but Lesotho [15,
21, 28-30, 33, 37, 42]. CC data registration was done in
all eight countries although with some limitations. Most
registries were not population-based (Malawi, Eswatini,
Zambia, and/or located only in major cities (Zimbabwe,
Mozambique). Malawi highlighted the need to enhance
linkages between the CC prevention programme and the

cancer registry while Eswatini recommended strengthen-
ing cancer data registration. Zambia sought to strengthen
cancer registration by making cancer a notifiable dis-
ease and expanding from hospital-based registries to
population-based.

Costs of services to women

Three countries reported the costs of HPV vaccination in
their policy documents. This service was free of charge
in Malawi and in government facilities in Lesotho. In
South Africa, HPV vaccination was free only in schools.
Cervical screening services were free in Lesotho, Malawi,
South Africa, Mozambique and Namibia (expert report)
and free for vulnerable groups in Botswana. Diagnos-
tic services were free for vulnerable groups in Botswana
and in public facilities in South Africa. These services
were paid for by women in Zimbabwe and were expen-
sive (expert report, Additional file 3). Treatment for cer-
vical precancerous lesions was free in Malawi and South
Africa, for vulnerable groups in Botswana, and in some
health facilities in Zimbabwe. Treatment for invasive CC
was free in public health facilities in South Africa while
these services were unaffordable in Zimbabwe (Addi-
tional file 3). Other countries did not report on costs of
treatment.

Discussion

In this review, we evaluated and summarised policies and
recommendations for CC prevention and control in the
nine SSA countries with the highest HIV prevalence. All
countries reviewed had cancer control policies contain-
ing aspects of CC prevention. There was considerable
variation in the surveyed countries’ recommendations
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for CC prevention among WLHIV. The most common
reported age group for HPV vaccination was 9-13 years,
with specific considerations for girls/women living with
HIV recommended in Namibia. The school-based strat-
egy was the most common vaccination strategy. Inte-
gration of HPV vaccination into national immunisation
programmes was less common. Sex education, promo-
tion of condom use for sexually active individuals and
warnings against tobacco use was recommended in
all countries, while VMMC was recommended in four
countries. Age to start cervical screening varied across
policies. Dominant reported methods for cervical screen-
ing, pre-cancer diagnosis, and treatment were VIA, Pap
smear testing, histopathology, cryotherapy, and LEEP.
Cervical screening was mostly integrated into gynae-
cological units, HIV clinics, family planning units, and
mother and child health units and was not always free
of charge. Invasive CC treatment recommendations for
WLHIV were not common in the policies reviewed. Data
systems for monitoring were widely available in the coun-
tries studied. There was a general lack of HIV-disaggre-
gated indicators for monitoring.

Comparison with WHO guidelines and current evidence

The most common age group reported for HPV vacci-
nation in policy documents lies within WHO’s recom-
mended age group for HPV vaccination, i.e. 9-14 years
[8]. However, the WHO'’s suggestion that HPV vaccina-
tion should be implemented within national immunisa-
tion programmes was not commonly practised by the
countries we surveyed. A recent report on HPV vac-
cination programmes in LMICs showed that five of the
countries included in this review (Malawi, Zambia,
Zimbabwe, Botswana, and South Africa) had intro-
duced HPV vaccination, partially or nationwide [43]
which corresponds to information extracted from their
policy documents. The Vaccines in National Immunisa-
tion Programmes report of 2019, indicated that four of
these countries (Botswana, South Africa, Zambia, and
Zimbabwe) had integrated HPV vaccination in their
national immunisation programme [44], which also cor-
roborated their policy documents. The exception to this
trend was Zambia, which reported this aspect as ‘rec-
ommended’ [15]. These disparities in reports between
country policy documents and other published reports
may be explained by changes in practice not yet captured
in these documents. We found specific recommenda-
tions for HPV vaccination for girls living with HIV only
in Namibia and Malawi. Recent evidence suggests that
a one-dose vaccination schedule for girls in the general
population is effective against persistent HPV infec-
tion [45]. For girls living with HIV, whether the number
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of doses can be reduced to two remains unclear. How-
ever, WHO suggests to continue with three doses [46].
Although HPV vaccination has been shown to be ben-
eficial in reducing incidence rates of all HPV-related dis-
ease among the female and male populations [47, 48],
vaccination for boys may not be the best investment in
limited health care resources contexts [49, 50]. Limited
financial resources was highlighted in policy documents
in Malawi, Mozambique, Namibia and South Africa as a
barrier to extension of vaccination services to boys [16,
21, 28, 29]. The school-based vaccination strategy has
also been shown to achieve higher coverage compared to
other strategies [43]. Consistent condom use and VMMC
offer some protection against HPV transmission [51—
55]. There is also evidence that consistent condom use
improves the chances of regression of cervical intraepi-
thelial neoplasia [56]. Both primary prevention methods
are recommended by WHO for the prevention of HIV
and other STIs [57, 58]. Smoking negatively affects HPV
disease progression [59]. Tobacco use reduction is one
of WHO’s “best buys” for primary prevention of NCDs
including CC [60]. All countries aligned their tobacco
control policy with WHO’s Framework Convention for
Tobacco Control (FCTC), recommending price and tax
measures to reduce demand for tobacco, bans on adver-
tising and sponsorship as well as education, and public
awareness amongst other strategies [61]. The WHO rec-
ommends that WLHIV are screened with the HPV DNA
test rather than VIA or cytology [8]. While HPV DNA
testing was available in five countries, VIA and cytology
were the most common tests used. These results are con-
sistent with those reported in a review of policies in East
African countries where the CC burden is also high [62].
Lesotho, Malawi and Zambia advise commencing screen-
ing from 25 years for WLHIV, which aligns with WHO’s
updated recommendations [8]. There is also a need to
balance cost-effectiveness with the socio-cultural specifi-
cities of a given country. For example, Mozambique and
South Africa advise screening WLHIV of all ages which
may not be cost-effective but may be advisable given the
tendency for early sexual debut [63, 64]. Treatment of CC
in WLHIV also requires some considerations as chemo
radiation in immunocompromised women (including
WLHIV) may pose some challenges [65]. The increased
risk of recurrent infection after treatment in WLHIV also
requires shorter follow-up intervals compared to women
in the general population [8]. The WHO provides guid-
ance for disaggregating monitoring indicators by HIV
status, to identify gaps for this vulnerable population
and corrective measures for prevention and control pro-
grammes [11]. Monitoring cervical screening in LMICs
is challenging. One of the major barriers is the lack of
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formal screening registries used in high-income coun-
tries such as England, Australia, and New Zealand [66].
Electronic systems for data collection were less common
in the countries studied. These systems reduce cost and
time for data collection, management, and patient moni-
toring [67]. In several SSA countries, the predominance
of paper-based monitoring systems limits the collection
of comprehensive CC data including indicators disag-
gregated by HIV status. Also, national CC prevention
and control activities are usually dispersed across differ-
ent bodies or units (like NCDs and sexual and reproduc-
tive health) without centralised data systems, making
monitoring even more complex and challenging [6]. For
example, a recent mid-term review of Zimbabwe’s CC
prevention and control strategy revealed that there was
no data on the proportion of women who ever tested for
CC, which existed nationally, and data on investigations
were not routinely collected at the national level [68].

The WHO also recommends integrating HIV and CC
services. This will allow service providers to increase
their skills and knowledge, improving care for a high-risk
population and at the same time reducing stigma, and
improving cost-effective use of resources [69, 70].

Funding for CC prevention is limited which implies
that CC prevention services are not always free [66], cre-
ating a barrier to access. This could be addressed through
strengthening partnerships with organisations such as
UNAIDS, the International Atomic Energy Agency and
the Go Further partnership to end AIDS.

Strengths and weaknesses

Our analysis was strengthened by the exhaustive search
and data collection achieved. We supplemented online
searches with policy documents, published and unpub-
lished, and direct communication with country experts.
We reported data items and indicators that present the
full continuum of CC prevention and care.. We only
reported indicators disaggregated by HIV status as seen
in policy documents. However, in practice, some pro-
grammes, especially those integrated in HIV care, prob-
ably collect CC and HIV data with the ability to report
indicators for WLHIV. Additionally, our focus on global
indicators for monitoring progress toward CC elimi-
nation in this analysis does not account for indicators
defined for subnational and national monitoring of CC
prevention and control programmes. Furthermore,
experts’ responses may only reflect the programmes they
work for and may not be representative of national prac-
tices. Some of the information collected through this sys-
tematic review process may have changed.
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Conclusion

Many SSA countries are making strides with policy
development and implementation for CC prevention
and control. However, current national policies for CC
prevention and control in SSA countries with a high HIV
burden could be better tailored to the specific needs
of women living with HIV. This review highlights gaps
in CC prevention and control recommendations for
WLHIV in nine SSA countries. To better adapt to the
needs of WLHIV, these countries need to update their
policies using the WHO’s recent guidelines, while adapt-
ing them to context realities. Well defined indicators,
appropriately disaggregated by HIV and monitoring all
steps of CC continuum of care will further address gaps
in CC control among WLHIV.
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Abstract

INTRODUCTION: To eliminate cervical cancer (CC), access to and quality of prevention and care services must be monitored,
particularly for women living with HIV (WLHIV). We assessed implementation practices in HIV clinics across sub-Saharan
Africa (SSA) to identify gaps in the care cascade and used aggregated patient data to populate cascades for WLHIV attending
HIV clinics.

METHODS: Our facility-based survey was administered between November 2020 and July 2021 in 30 HIV clinics across SSA
that participate in the International epidemiology Databases to Evaluate AIDS (leDEA) consortium. We performed a qualita-
tive site-level assessment of CC prevention and care services and analysed data from routine care of WLHIV in SSA.
RESULTS: Human papillomavirus (HPV) vaccination was offered in 33% of sites. Referral for CC diagnosis (42%) and treat
ment (70%) was common, but not free at about 50% of sites. Most sites had electronic health information systems (90%), but
data to inform indicators to monitor global targets for CC elimination in WLHIV were not routinely mllected in these sites.
Data were collected routinely in only 36% of sites that offered HPV vaccination, 33% of sites that offered cervical screening
and 20% of sites that offered pre-cancer and CC treatment.

CONCLUSIONS: Though CC prevention and care services have long been available in some HIV clinics across SSA, patient
and programme monitoring need to be improved. Countries should consider leveraging their existing heath information sys-
tems and use monitoring tools provided by the World Health Organization to improve CC prevention programmes and access,
and to track their progress towards the goal of eliminating CC.

Keywords: cervical cancer prevention; HIV; monitoring; outcomes; prevention and care cascades; sub-Saharan Africa
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1 | INTRODUCTION tries that have a high HIV burden must adopt CC pre-

vention strategies that meet the specific needs of girls and
women living with HIV (WLHIV), since they are more sus-
ceptible to disease than HIV-negative girls and women [2, 3].
This requires health sector reform to deliver comprehensive
prevention and care services, including expanding community
awareness, biomedical and clinical interventions, improving

The World Health Organization (WHO) seeks to eliminate
cervical cancer (CC) within this century, and has defined
the “90-70-90” targets it expects countries to reach by
2030: 90% of girls must be vaccinated with an HPV vac-
cine by the time they are 15 years old; 70% of women

screened with a high-performance test at 35 and 45 years;
and 90% of women diagnosed with cervical pre-cancer or can-
cer should be treated [1]. To achieve these targets, coun-

quality assurance and monitoring mechanisms, and providing
the financial and technical resources necessary to implement
programmes [4, 5].
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When nations implement preventive HIV and CC services
that meet women’s needs over time and across different lev-
els of their health systems, uptake of screening services and
clinical outcomes both improve. This integrated service deliv-
ery model has been adopted by several sub-Saharan African
countries that have a high HIV burden [6-12]. But these pro-
grammes are too often opportunistic with low coverage, so
gains in reducing CC incidence and mortality may wane over
time. Permanent reduction in CC incidence and mortality like
in high-income countries [13] must be monitored using rou-
tinely collected data that informs indicators. Without such
data, countries cannot assess their progress, identify gaps and
devise effective interventions against CC [1].

Previous studies reported pre-cancer treatment rates of
25.6% in WLHIV in a public hospital in South Africa, 76.2%
in women regardless of HIV status in Zambia and 78% in
WLHIV in one clinic in Zimbabwe [14-16]. A 2017 systematic
review suggested an extension of screening options applied to
HIV-negative women, to WLHIV, with more frequent follow-
up [2]. These studies do not report on all three WHO elim-
ination targets or on other aspects of a comprehensive CC
prevention and control programme. CC prevention practices
within HIV clinics are rarely described and facilities rarely
report data necessary to monitor WHO targets for eliminat-
ing CC in WLHIV.

We set out to fill these gaps with a survey-based study to
qualitatively assess the implementation of CC prevention ser-
vices across sub-Saharan Africa (SSA) at the facility/site level
and use aggregate patient data to quantitatively assess cas-
cades for WLHIV attending HIV clinics with fairly advanced
CC prevention programmes.

2 | METHODS

2.1 | Study design and setting

We conducted this facility-based survey between November
2020 and July 2021 at 30 HIV clinics in four African regions
that participate in the International Epidemiology Databases
to Evaluate AIDS (leDEA) consortium. leDEA is a global net-
work that gathers and analyses routinely collected clinical
data from children, adolescents and adults living with HIV
across 240 HIV treatment and care sites (https://www.iedea.
org/). The leDEA regional principal investigators for central,
East, southern and West Africa did a convenience sampling
of 30 HIV clinics that offered CC prevention and control ser-
vices on- or off-site, and had electronic or paper-based sys-
tems for data collection.

2.2 | Study participants

We collected data for HPV vaccination and cervical screening
in the following four populations:

(a) HPV vaccination

(i)  Girls, adolescents/young WLHIV in care: girls aged 9-
14 years and/or adolescents or young women aged
15-26 years who had at least one HIV medical care
visit in the clinic during the index year (the year for
which data were reported);

(i)  Girls and/or adolescents and young WLHIV eligible for
HPV vaccination: according to each site’s eligibility
criteria.

(b) Cervical screening

(i)  WLHIV in care: 15 years old or older, who had at
least one HIV medical care visit during the index
year;

(i)  WLHIV eligible for cervical screening according to
each site’s eligibility criteria.

We harmonized these definitions of girls and women in care
to ensure data could be compared across sites in different
countries.

2.3 | Survey development

We constructed a survey, which we based on both the Inter-
national Agency for Research on Cancer CANscreen5 tool
(https://canscreen5.iarc.fr/) and the WHO Toolkit for Cervi-
cal Cancer prevention and control programmes [17]. First,
we organized a meeting with 1eDEA principal investigators,
data managers, and the CANscreen5 and WHO toolkit devel-
opment team members to discuss the scope of the study,
study population, site eligibility and index years for data col-
lection. Second, the lead author (SLA-K) visited six participat-
ing sites to discuss the survey with programme teams, then
revised it based on their input. The revised survey was pro-
grammed into Research Electronic Data Capture (REDCap
9.8.2), a web-based application used to create databases and
projects. We offered the survey in English and French.

We qualitatively assessed CC prevention and care services
across six domains: (1) respondent and site characteristics; (2)
HPV vaccination; (3) CC screening, diagnosis, and treatment;
(4) data collection and aggregation systems; (5) evaluations
and audits; and (6) decision and referral support systems.

We analysed aggregated data routinely collected for HPV
vaccination, cervical screening, diagnosis and treatment ser-
vices offered to WLHIV in these sites. We prioritized the
WHO global indicators [17] that had been reported and
included HPV vaccination proportion (a key indicator in moni-
toring WHO targets for eliminating CC).

2.4 | Survey piloting and data collection

Between May and August 2020, we piloted the survey at
two sites, one in West and one in East Africa, collected feed-
back and then revised the survey. Target respondents were
CC prevention and control programme managers or health
personnel involved in CC screening activities. We invited
respondents via an email that included automatically gener-
ated links to the survey. Sites that had challenges using RED-
Cap 9.8.2 printed the forms, filled them in by hand and sub-
mitted scanned copies through a secured email server. One
researcher (SLA-K) manually entered scanned responses into
REDCap 9.8.2 and another (MD) checked the entries. Site
investigators could also check the accuracy of their site data
and could query the lead author if they detected any prob-
lems.
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Table 1. Respondent and site characteristics

Central Africa East Africa Southern Africa West Africa Total
Region (no. of sites) (n=7) (n = 8) (n=29) (n = 6) (n = 30)
Variables N (%) N (%) N (%) N (%) N (%)
Respondent’s role in the programme
Data manager 5 (56) 0 (0) 4 (44) 0 (0) 9 (30)
Nurse 0 (0) 2 (100) 0 (0) 0 (0) 2 (7)
Physician 2 (22) 3 (33) 2 (22) 2 (22) 9 (30)
Programme manager 0 (0) 3 (38) 1 (13) 4 (50) 8 (27)
Research manager/assistant 0 (0) 0 (0) 2 (100) 0 (0) 2 (7)
Facility location
Urban 7 (28) 7 (28) 5 (20) 6 (24) 25 (83)
Rural 0 (0) 1 (20) 4 (80) 0 (0) 5(17)
Facility type
Public 5(23) 7 (32) 8 (36) 2(9) 22 (73)
NGO 1 (20) 1 (20) 1 (20) 2 (40) 5 (13)
FBO 1 (100) 0 (0) 0 (0) 0 (0) 1(3)
Other 0 (0) 0 (0) 0 (0) 2 (100) 2 (7)
Service integration
Within ART clinic using existing staff 2 (14) 4 (29) 2 (14) 6 (43) 14 (47)
In another unit in hospital where ART clinic is located 4 (30) (23) (46) 0 (0) 13 (43)
Off-site 1 (50) 0 (0) 1 (50) 00 2(7)
Screen and treat approach used®
Yes 14) 8 (35) 9 (39) (22) 23 (77)
No 5 (83) 0 (0) (0) 1(17) 6 (20)
Unknown 1 (100) 0 (0) 0 (0) 0 (0) 1(3)
Single visit approach used”
Yes 2 (10) 5 (25) 7 (35) 6 (30) 20 (67)
No 5 (50) 3 (30) 2 (20) 0 (0) 10 (33)

Note: Total percentages are column percentages in bold, and percentages per region are row percentages.
Abbreviations: ART, antiretroviral therapy; FBO, faith-based organization; NGO, non-governmental organization.

aTreatment could be offered during another visit after screening.
bScreening and treatment are offered during the same visit.

2.5 | Statistical analyses

The primary outcomes of interest for our analysis were: the
availability and use of CC prevention services; and the pro-
portion of girls vaccinated, women screened, and/or treated
for cervical pre-cancer and CC. We used descriptive statis-
tics to report site characteristics and calculated percentages
for each indicator. We used a changing denominator (target
approach) to calculate the CC prevention and care cascade,
in which all women who reach a given step comprise the
denominator for each subsequent step. The target approach
highlights retention gaps where they appear in cascades [18].
We assessed the association of facility characteristics (facil-
ity location, facility type, services integration, presence of non-
governmental organization [NGO] support for CC preven-
tion) and availability of patient-level data to inform key per-
formance indicators using chi-square and Fischer’s tests as
appropriate. We reported outcomes for sites with data dis-
aggregated by HIV status, if they included data for 10 or
more eligible girls or women in care. We chose this low
cut-off because many sites (especially sites that vaccinated

girls) collected data on a few girls and women. Because there
were few sites with sufficient data in any region, we typi-
cally reported data for the total number of sites (bolded col-
umn percentages in Tables 1-4 and Tables S1-54). We report
complete data for girls eligible for HPV vaccination, cervical
screening, diagnosis, treatment and referral in Tables S6-S11.
We qualitatively summarized and reported good practices
observed during the site visits. All analyses were performed
with Stata 16 SE (Stata Corp., College Station, TX, USA).

3 | RESULTS

3.1 | Sites and respondent characteristics

We included 30 sites across 14 countries in four SSA leDEA
regions: Burundi and Rwanda in central Africa; Kenya, Tan-
zania and Uganda in East Africa; Lesotho, Malawi, Mozam-
bique, South Africa, Zambia and Zimbabwe in southern Africa;
and Burkina Faso, Nigeria and Coéte d'lvoire in West Africa
(Figure 1 and Table S12). The survey response rate was 100%.
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Table 2. Organization of screening, demand generation and financing

Central Africa East Africa Southern Africa West Africa Total
Region (no. of sites) (n=7) (n = 8) (n=29) (n = 6) (n = 30)
Variables N (%) N (%) N (%) N (%) N (%)
Nature of screening programme
Pilot 1 (50) 0 (0) 1 (50) 0(0) 2(7)
Routine care 6 (30) 7 (35) 7 (35) 0 (0) 20 (67)
Research project 0 (0) 2 (33) 0 (0) 4 (67) 5(17)
Individual or team for screening coordination
Yes 5 (20) 7 (28) 7 (28) 6 (24) 25 (83)
No 1(33) 0 (0) 2 (67) 0 (0) 3 (10)
Unknown 1 (100) 0 (0) 0 (0) 0 (0) 1(3)
Pilot before screening implementation
Yes 0 (0) 4 (44) 1(11) 4 (44) 9 (30)
No 5 (36) 3 (21) (29) 2 (14) 14 (47)
Unknown 2 (29) 1(14) 4 (57) 0 (0) 7 (23)
Pilot evaluated
Yes, report published 0 (0) 2 (50) 0 (0) 2 (50) 4 (13)
Yes, report not published 0 (0) 1 (100) 0 (0) 0 (0) 1(3)
No 0 (0) 0 (0) 0 (0 1 (100) 1(3)
Unknown 0 (0) 1 (33) 1(33) 1(33) 3 (10)
Screening policy available
Yes 3 (13) 7 (30) 7 (30) 6 (26) 23 (77)
No (33) (0) 2 (67) 0 (0) 3 (10)
Unknown (75) 1 (25) 0 (0) 0 (0) 4 (13)
Screening guideline available
Yes 2 (10) 7 (33) 6 (29) 6 (29) 21 (70)
No 3 (50) 1(17) (33) 0 (0) 6 (20)
Unknown 2 (67) 0 (0) 1(33) 0 (0) 3 (10)
Initiatives for population awareness by Health Ministry
Yes 4 (17) 7 (30) (26) 6 (26) 23 (77)
No 2 (67) 0 (0) (33) 0( 3 (10)
Unknown 1(33) 0 (0) 2 (67) 0 (0) 3 (10)
Awareness approach
Mass media campaign 1 (5.6) 7 (39) 5(28) 5 (28) 18 (78)
Small media campaign 0 (0) 1 (14) 1 (14) 5(71) 7 (30)
Group education 4 (24) 5(29) 3 (18) 5(29) 17 (74)
One-on-one education 0 (0) 3 (30) 3 (30) 4 (40) 10 (44)
Unknown 1 (100) 0 (0) 0 (0) 0 (0) 1(3)
Invitation system for eligible population
Yes 0 (0) 4 (50) 2 (25) 2 (25) 8 (27)
No 6 (30) 3 (15) 7 (35) 4 (20) 20 (67)
Unknown 1 (100) 0 (0) 0 (0) 0 (0) 1(3)
Invitation method
SMS 0 (0) 0 (0) 1 (50) 1 (50) 2 (25)
Phone calls 0 (0) 2 (50) 1(25) 1(25) 4 (50)
Home visits by health workers 0 (0) 1 (25) 1 (25) 2 (50) 4 (50)
Sensitization during consultation 0 (0) 0 (0) 0 (0) 1 (100) 1(13)
Word of mouth 0 (0) 0 (0) 1 (100) 0 (0) 1 (13)
Through media (radio, TV), One-on-one 0 (0) 1 (100) 0 (0) 0 (0) 1 (13)

education
(Continued)
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Table 2. (Continued)

Central Africa East Africa Southern Africa West Africa Total
Region (no. of sites) (n=7) (n = 8) (n=29) (n = 6) (n = 30)
System to invite selected populations
Not screened in previous round 0 (0) 5(71) 1 (14) 1(14) 7 (23)
High-risk populations only 1(13) 3 (38) 4 (50) 0 (0) 8 (27)
No system 3 (25) 1(8) 3 (25) 5 (42) 12 (40)
Unknown 2 (67) 1(33) 0 (0 0 (0) 3 (10)
High-risk criteria
HIV positive 0 (0) 3 (75) 1(25) 0 (0) 4 (50)
HIV positive with menstruation 1 (100) 0 (0) 0 (0) 0 (0) 1 (13)

complications

Referred from ART clinic 0 (0) 0 (0) 1 (100) 0 (0) 1(13)
Women with high-risk HPV 0 (0) 0 (0) 1 (100) 0 (0) 1 (13)
Government allocated budget for CC prevention
Yes 0 (0) 5 (39) 5(39) 3 (23) 13 (43)
No 5(39) (15) (28) 3 (23) 13 (43)
Unknown 2 (50) 1 (25) 1(25) 0 (0) 4 (13)
NGO support for health facility
Yes 4 (16) 8 (32) 9 (36) 4 (16) 25 (83)
No 2 (50) 0 (0) 0 (0) 2 (50) 4 (13)
NGO support for cervical cancer prevention
Yes 0 (0) 5 (39) 7 (54) 1(8) 13 (43)
No 7 (41) 3(18) 2 (12) 5(29) 17 (57)
Vaccination free of charge (in sites currently offering vaccination or who did in the past)
Yes 5(29) 5 (29) 5(29) 2 (12) 17 (100)
Diagnosis for pre-cancer and CC free of charge
Yes 0 (0) 3 (38) 4 (50) 1(13) 8 (27)
No 5(39) 2 (15) 1(8) 5(39) 13 (43)
Partially 0 (0) 0 (0) 2 (100) 0 (0) 2(7)
Unknown 2 (40) 2 (40) 1 (20) 0 (0) 5(17)
Treatment for pre-cancer and cancer treatment free of charge
Yes 1(11) 2 (22) 6 (67) 0 (0) 9 (30)
No 4 (40) 0 (0) 1 (10) 5 (50) 10 (33)
Partially 0 (0) 3 (50) 2 (33) 1(17) 6 (20)
Unknown 2 (50) 2 (50) 0 (0) 0 (0) 4 (13)

Note: Total percentages are column percentages in bold, and percentages per region are row percentages.
Abbreviations: ART, anti-retroviral therapy; CC, cervical cancer; HPV, human papillomavirus.

Most respondents were either data managers (30%), physi-
cians (30%) or programme managers (27%). Most sites were
public sector facilities (73%) in urban areas (83%; Table 1).

3.2 | Site-level data: qualitative indicators
3.2.1 | HPV vaccination

Seventeen of 30 sites (57%) had offered (n = 7, 23%) or still
offered (n = 10, 33%) HPV vaccination (Table S1). Vaccina-
tion services had been discontinued due to lack of funding
(n = 3, 43%), vaccination offered once a year (n = 2, 29%),
low community acceptance and COVID-19 (n = 1, 14%), and
completion of pilot/research study (n = 1, 14%). HPV vac-
cines were delivered mostly through a combination of school-

and community-based (n = 6, 20%) strategies. Of the 10 sites
that still provided HPV vaccination, nine sites targeted only
girls aged under 15 years. Services were free in all sites that
offered HPV vaccination.

3.2.2 | Organizing cervical screening, demand
generation and programme financing

All included sites offered cervical pre-cancer screening. These
services were often integrated into the HIV clinic and pro-
vided by existing staff (47%) or in another unit where the HIV
clinic was located, within the larger facility (43%) (Table 1).
About a quarter of the CC screening programmes were pilot
programmes (n = 2, 7%) or research studies (n = 5, 17%).
Mass media campaigns (78%) and group education (74%)
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Table 3. Screening, triage and treatment of pre-cancerous lesions

Central Africa East Africa Southern Africa West Africa Total

Region (no. of sites) (n=7) (n = 8) (n=29) (n = 6) (n = 30)
Variables N (%) N (%) N (%) N (%) N (%)
Eligibility
All women on ART 2 (17) 3 (25) 5 (42) 2 (17) 12 (40)
Other age ranges in years
15-55 1 (50) 0 (0) 1 (50) 0 (0) 2(7)
18-65 0 (0) 0 (0) 0 (0) 3 (100) 3 (10)
30-50 0 (0) 1 (50) 0 (0 1 (50) 2(7)
>35 1 (100) 0 (0) 0 (0 0 (0) 1(3)
25-49 0 (0) 0 (0) 1(0) 0 (0) 1(3)
Sexually active 0 (0) 0 (0) 1 (0) 0 (0) 1(3)
Screening tests used?
Cytology 1(11) 2 (22) 3 (33) 3 (33) 9 (30)
VIA 4 (16) 7 (28) 8 (32) 6 (24) 25 (83)
VIAC 0 (0) 1(13) 6 (75) 1(13) 8 (27)
VILI 1 (20) 1 (20) 0 (0) 3 (60) 5(17)
HPV DNA 0 (0) 3 (25) 6 (50) 3 (25) 12 (40)
Triage test used®
Cytology 0 (0) 2 (67) 1(33) 0 (0) 3 (10)
HPV DNA 0 (0) 0 (0) 1 (50) 1 (50) 2(7)
Colposcopy 0 (0) 2 (67) 1 (33) 0 (0) 3 (10)
VIA 0 (0) 3 (25) 6 (50) 3 (25) 12 (40)
Biopsy 0 (0) 1 (100) 0 (0 0 (0) 1(3)
None 3 (43) 1(14) 1(14) 2 (29) 7 (23)
Testing considerations for

post-menopausal women
Yes 1(9) 4 (36) 2 (18) 4 (36) 11 (37)
No 4 (25) 3 (19) 7 (44) 2 (13) 16 (53)
Unknown 2 (100) 0 (0) 0 (0) 0 (0) 2 (7)
Tests used for post-menopausal women

among sites with testing considerations
Cytology, on-site 0 (0) 1 (25) 1 (25) 2 (50) 4 (36)
Cytology, referred 1(17) 3 (50) 0 (0) 2 (33) 6 (55)
HPV DNA 0 (0) 0 (0) 1 (100) 0 (0) 1(9)
Diagnosis available on-site
Yes 0 (0) 4 (31) 4 (31) 5(39) 13 (43)
No 7 (44) 3 (19) 5(31) 1(6) 16 (53)
Pre-cancer diagnosis
Colposcopy 1(11) 2 (22) 3 (33) 3 (33) 9 (30)
Histopathology 0 (0) 3 (27) 4 (36) 4 (36) 11 (37)
Cytology 0 (0) 0 (0) 0 (0) 2 (100) 2(7)
Not available 3 (38) 3 (38) 2 (25) 0 (0) 8 (27)
Pre-cancer treatment”
Cryotherapy 3 (16) 6 (32) 4 (21) 6 (32) 19 (63)
CKC 0 (0) 1(13) 2 (25) 5 (63) 8 (27)
Thermocoagulation 0 (0) 3 (23) 6 (46) 4 (31) 13 (43)
Simple hysterectomy 3 (27) 2 (18) 1(9) 5 (46) 11 (37)
LEEP 1(6) 5(29) 5(29) 6 (35.3) 17 (57)
None 3 (100) 0 (0) 0 (0) 0 (0) 3 (10)

(Continued)

AsudIT suowwio)) aanear) ajqeorjdde ayy £q pauraaod are safonIe YO (asn Jo sajni 10J KIeIqry auljuQ A3[IA| UO (SUONIPUOD-PUR-SWLIA)/WOY K3[1m " KIeIqI[auljuo//:sdny) suonipuo) pue swIa ], aY) 3§ “[$707/L0/41] U0 A1eiqi] auruQ A3[Ip ‘[aseq Yoyioqiqsipisioatun £q ¢0g9g ¢etl/z001°01/10p/wod Kapim: Kreiqipaurjuoy/:sdny woiy papeojumod ‘L ‘v70g ‘TS9T8SLI



Asangbeh-Kerman SL et al. Journal of the International AIDS Society 2024, 27:€26303

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26303/full| https://doi.org/10.1002/jia2.26303

Table 3. (Continued)

Central Africa East Africa Southern Africa West Africa Total

Region (no. of sites) (n=7) (n = 8) (n=29) (n = 6) (n = 30)
Screening intervals for screen-negative

women
6 months 0 (0) 1 (100) 0 (0) 0 (0) 1(3)
12 months 3(19) 5 (31) 3(19) 5 (31) 16 (53)
24 months 0 (0) 0 (0) 4 (80) 1 (20) 5(17)
36 months 0 (0) 1 (50) 1 (50) 0 (0) 2(7)
Unknown 4 (100) 0 (0) 0 (0) 0 (0) 4 (13)
5 yearly (if HPV available) 0 (0) 0 (0) 1 (100) 0 (0) 1(3)
Re-screening interval after pre-cancer

treatment
6 months 3 (33) 3 (33) 2 (22) 1(11) 9 (30)
12 months 0 (0) 2 (14) 7 (50) 5 (36) 14 (47)
Unknown 4 (80) 1 (20) 0 (0) 0 (0) 5(17)

Note: Total percentages are column percentages in bold, and percentages per region are row percentages.
Abbreviations: CKC, cold knife conisation; HPV DNA, human papillomavirus/deoxyribonucleic acid; LEEP, bop electrosurgical excision procedure;
VIA, visual inspection with acetic acid; VIAC, visual inspection with acetic acid and cervicography; VILI, visual inspection with Lugol’s iodine.

aSome sites used more than one screening or triage test.
bMore than one treatment method used.

were commonly used to raise demand. Although 83% of sites
received financial support from NGOs, less than half of sites
(43%) received NGO support specifically designated for CC
prevention. Clients paid the total cost (43%) or part of the
cost (7%) for diagnosis of suspected cervical pre-cancer or
invasive cancer and the total cost (33%) or part of the cost
(20%) for pre-cancer and cancer treatment (Table 2).

3.2.3 | Cervical pre-cancer screening and pre-cancer
treatment

CC screening was provided on-site in 93% of facilities, and
off-site in 7%. About an equal number of sites either screened
women of any age (40%), or women between 15 and 65
years. The method commonly used to screen (83%) was visual
inspection with acetic acid (VIA). HPV DNA testing (40%)
and cytology (30%) were performed at less than half of the
sites. The most commonly used triage test was VIA (40%).
Histopathology (37%) and colposcopy (30%) were commonly
used for pre-cancer diagnosis and usually conducted off-
site (53%). Cryotherapy (63%), thermocoagulation (43%) and
loop electrosurgical excision procedure (57%) were the most
common pre-cancer treatment methods. The most common
follow-up interval for screen-negative women and women
treated for pre-cancer was 12 months (Table 3).

3.2.4 | Diagnosis and management of invasive CC

Invasive CC diagnosis (69%) and treatment (67%) services
were available in about two-thirds of the sites (Table S2).
Histopathology was the most common diagnostic tool (40%).
Simple hysterectomy (37%), radical hysterectomy (53%),
chemotherapy (43%) and radiation therapy (40%) were used

in combination across sites. Only six (20%) sites reported
consistent availability of opioids.

3.2.5 | Laboratory testing and quality assurance

Laboratory testing was done either for pre-cancer only (29%)
(HPV DNA testing or cytology), invasive CC diagnosis only
(12%) (pathology) or both (59%) (HPV DNA testing, cytol-
ogy and pathology) (Table S3). Results turnaround time var-
ied between 1 and 4 weeks (65%) in most sites. Quality
assurance coordinators who ensured that the screening pro-
grammes met quality standards were available in a little over
half of the sites (59%); corresponding guidelines were avail-
able in 70% of these sites, but in 48% of all sites. Accredita-
tion systems were available in 33% of sites that offered HPV
DNA testing and 20% of sites that provided pathology ser-
vices.

3.2.6 | Referral and tracking

Referral for CC screening was most often sporadic (60%);
with only 23% consistently referring women for CC screen-
ing (Table S4). Of the 25 sites that referred women for pre-
cancer treatment, 40% did so systematically and 43% did so
sporadically. Of the 26 sites that referred women for CC
treatment, 70% did so systematically. Thirty percent and 47%
of sites had no treatment infrastructure for pre-cancer and
CC, respectively. Women who had been referred were usually
tracked by phone calls (48%).

3.2.7 | Surveillance systems and data collection

The sites mainly relied on electronic data systems (90%)
(Table 4); 7 of 10 sites that offered HPV vaccination collected
related data, and half the sites collected some data on CC
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Table 4. Surveillance systems and data collection

Central Africa East Africa Southern Africa  West Africa Total
Region (no. of sites) (n=7) (n = 8) (n=29) (n = 6) (n = 30)
Variables N (%) N (%) N (%) N (%) N (%)

Electronic system for data collection and management

Yes 7 (26) 7 (26) 7 (26) 6 (22) 27 (90)
No (paper forms) 0 (0) 0 (0) 2 (100) 0 (0) 2(7)
Level electronic system available
National 7 (36.8) 2 (10.5) 5 (26) 5 (26) 19 (63)
Sub-national 0 (0) 2 (67) 1(33) 0 (0) 3 (10)
National and Sub-national 0 (0) 3 (60) 1 (20) 1 (20) 5(17)
Unknown 0 (0) 0 (0) 1(33) 2 (67) 3 (10)
Electronic system for data aggregation and reporting available
Yes 4 (36) 3 (27) 2 (18) 2 (18) 11 (37)
No 2 (13) 3 (20) 6 (40) 4(27) 15 (50)
Unknown 1 (33) 1 (33) 1(33) 0 (0) 3 (10)
Standardized national indicators for CC monitoring available
Yes 3 (18) 5(29) 5 (29) 4 (24) 17 (57)
No 2 (33) 0 (0) 2 (33) 2 (33) 6 (20)
Unknown 2 (33) 2 (33) 2 (33) 0 (0) 6 (20)
CC prevention and control data collected
Yes 0 (0) 5(33) 6 (40) 4 (27) 15 (50)
No 6 (50) 2 (17) 2 17) 2 (17) 12 (40)
Unknown 1 (50) 0 (0) 1 (50) 0 (0) 2 (7)
Vaccination data collected in sites with ongoing or past programmes
Yes 4 (67) 1(17) 1(17) 0 (0) 6 (55)
No 0 (0) 1 (20) 4 (80) 0 (0) 5 (46)
Key indicators defined in programme
Number vaccinated 3 (43) 3(43) 1(14) 0 (0) 7 (70)
Number screened 3 (14) 6 (29) 8 (38) 4 (19) 21 (70)
Number screened positive 3 (14) 6 (29) 8 (38) 4 (19) 21 (70)
Number further assessed 0 (0) 3 (38) 5 (63) 0 (0) 8 (27)
Number treated 1(7) 3 (20) 8 (53) 3 (20) 15 (50)
Indicators for CC prevention linked to HIV status available
Yes 1(9) 2 (18) 5 (46) 3 (27) 11 (37)
No 4 (36) 1(9) (27) 3 (27) 11 (37)
Unknown 2 (40) 2 (40) 1 (20) 0 (0) 5(17)
CC prevention and care data available for WLHIV
Number screened 0 (0) 2 (20) 5 (50) 3 (30) 10 (33)
Number treated for pre-cancer 0 (0) 0 (0) 4 (67) 2 (33) 6 (20)
Number treated for CC 0 (0) 2 (33) 3 (50) 1(17) 6 (20)
Linkage of CC screening data with PBCR
Yes, linked to hospital registry 0 (0) 2 (40) 3 (60) 0 (0) 5(17)
Yes, linked to PBCR 0 (0) 0 (0) 1(33) 2 (67) 3 (10)
PBCR exists but data not linked 0 (0) 1 (33) 1 (33) 1 (33) 3 (10)
No cancer registry exists 2 (29) 1 (14) 2 (29) 2 (29) 7 (23)
Not collecting CC prevention data 6 (50) 2 (17) 2 17) 2 (17) 12 (40)
Client identification
Unique national 1D number/code 0 (0) 2 (67) 1 (33) 0 (0) 3 (10)
Unique national client health number/code 2 (67) 0 (0) 0 (0) 1(33) 3 (10)
Disease-specific unique identifiers 2 (29) 2 (29) 0 (0) 3 (43) 7 (23)
Facility-specific client number assigned at the first visit 3 (20) 2 (13) 8 (53) 2 (13) 15 (50)
No use of ID numbers or codes 0 (0) 1 (100) 0 (0) 0 (0) 1(3)
(Continued)
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Table 4. (Continued)

Central Africa East Africa Southern Africa  West Africa Total
Region (no. of sites) (n=7) (n=38) (n=29) (n=6) (n = 30)
Variables N (%) N (%) N (%) N (%) N (%)
Data collected on cancer stage
Yes, systematically 1(9) 5 (46) 2 (18) 3 (27) 11 (37)
No or sporadically 0 (0) (0) (75) 2 (25) 8 (27)
Unknown 2 (50) 0 (0) 1(25) 1(25) 4 (13)
Do you collect data on survival?
Yes 1(14) 3 (43) 1(14) 2 (29) 7 (23)
No 5 (25) 3 (15) 8 (40) 4 (20) 20 (67)
Unknown 1 (50) 1 (50) 0 (0) (0)0 2(7)

Abbreviations: CC, cervical cancer; PBCR, population-based cancer registry; WLHIV, women living with HIV.

screening. Most sites (70%, n = 10) used at least one of the
WHO global monitoring indicators for CC elimination, usually
the number of girls vaccinated by age 15 years (n = 10; 70%),
number of women screened (n = 30; 70%) and number of
women treated (n = 30; 50%). Thirty seven percent of sites
specifically linked HIV status to existing indicators.

3.2.8 | Aggregated data: monitoring indicators
reported for girls eligible for HPV vaccination and
women in care at HIV clinics

Of the 30 included sites, 11 (37%) collected data for outcome
assessment of girls living with HIV and WLHIV, including HPV
vaccination, CC screening, pre-cancer and CC treatment; 37%
(n = 11) collected some data, but did not disaggregate it by
HIV status. Sites receiving financial support from NGOs were
more likely to have aggregated patient data informing key per-
formance indicators (73%) as compared to sites that did not
have such support (27%) (Table S5).

3.2.9 | HPV vaccination

Of the 10 sites that currently offered HPV vaccination, two
reported HPV vaccination proportions for 10 or more girls liv-
ing with HIV and eligible for HPV vaccination at their facility
(Table S6); 21% of eligible girls were vaccinated in Newlands
Clinic (Zimbabwe), and 88% in Kisesa (Tanzania).

3.2.10 | Cervical pre-cancer screening

Of the 15 sites that reported collecting data on cervical
screening, only 11 had disaggregated indicators by HIV status
(Table 4). Cervical screening proportions ranged from 4% in
Hoépital de Jour du CHU Souro Sanou (Burkina Faso) to 78%
in Newlands Clinic (Zimbabwe) (Figure 2, Panel a).

3211 |

Pre-cancer treatment proportions were reported in 10 sites,
ranging from 14% in Kanyama Hospital (Zambia) to 100% in
George Health Centre (Zambia) (Figure 2, Panel b). Across all
sites, there were wide disparities in attrition (proportion of
women who did not reach the next necessary step of the cas-

Pre-cancer treatment and CC management

cade) between women whose screens were positive and those
who were treated for pre-cancer, ranging from 0% in George
Health Centre to 86% in Kanyama Hospital (Table S8). Only
two sites reported data on the number of WLHIV who initi-
ated treatment for CC; three women in Newlands Clinic (Zim-
babwe), and one woman in Hépital de Jour du CHU Souro
Sanou (Burkina Faso) (Table S9).

3.2.12 | Qualitative summary of good practices

We visited six HIV clinics and two research centres mainly
in southern Africa, and recorded some good practices. These
included dedicated units and staff for screening, free treat-
ment of precancerous lesions, task shifting for screening and
pre-cancer treatment, capacity enhancement for pathology,
unique patient identification, data linkages and partnerships
(see Supplement 13 for details).

4 | DISCUSSION

We surveyed 30 HIV clinics across 14 countries in four SSA
leDEA regions to learn how they implemented CC prevention
and care and to populate indicators with routinely collected
patient data. Programmes for HPV vaccination were ongoing
in only a third of the sites. Less than half of sites always
referred women for pre-cancer and invasive CC diagnosis and
treatment, at a fee for women. Almost all sites used electronic
systems to collect data, though only half routinely collected
CC data, including data needed to inform WHO global mon-
itoring indicators for CC elimination.

WHO recommends HPV vaccination for primary prevention
of CC and 41% of WHO member states in the African region
had introduced HPV vaccination in their national immuniza-
tion programmes by the end of 2019 [19]. By the time we
conducted our study, some sites ceased vaccinating girls and
women against HPV acquisition due to the COVID-19 pan-
demic and because of limited financial resources dedicated to
HPV vaccination. These findings align with earlier studies that
identified barriers to HPV vaccination [20, 21]. GAVI, the Vac-
cine Alliance, has been trying to address financial barriers for
over a decade but funding challenges persist. Although the
GAVI model has helped reduce financial barriers, countries
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Figure 1. Map showing participating countries.

must commit to sustaining HPV vaccination programmes as
they mature.

The repercussions of the COVID-19 pandemic are still not
clear, but few reports attribute significant interruption
cination programmes to the COVID-19 pandemic [
We found little data on HPV vaccination for girls living with

HIV and no previous published studies reported these esti-

s in vac-

22,

23

mates. Few studies reported data on HPV vaccination rates

in the general population and data from countries in

are scarce [ 19, 24 ]. Since girls living with HIV may

their booster vaccinations through school-based programm
stigma could increase reluctance to get vaccinated and
report. This underserved population may benefit from inno-

vative strategies to deliver vaccines and capture data, and
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