COURSE: Evidence-Based Approaches to
HPV Screening implementation

Helen Kelly, PhD

Consultant epidemiologist, Department of HIV, Hepatitis and Sexually Transmitted
Infections, World Health Organization. Honorary Assistant Professor, London School of
Hygiene and Tropical Medicine, United Kingdom

Gary Clifford, PhD
Deputy Branch Head, Early Detection Prevention and Infections, International Agency
for Research on Cancer (IARC/WHO).

Philippe Mayaud, MD, Prof
Professor, Department of Clinical Research, London School of Hygiene and Tropical
Medicine, United Kingdom.



This module is part of the training course: Evidence-Based Approaches to HPV Screening
implementation, developed within the RISCC project, funded by European Union's Horizon 2020
research and innovation programme under grant agreement No 847845.

Funded by the
RISCC European Union

Views and opinions expressed in this course material are those of the authors and do not necessarily
reflect the views of the European Commission. The Commission is not responsible for any use that may
be made of the information contained herein.

Copyright and License
© 2025 RISCC project consortium (EU Horizon 2020 grant number 847845).

This material is part of the course “Evidence-Based Approaches to HPV Screening
Implementation.”, developed collaboratively by the partners of the RISCC project. It is licensed
under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License
(CC BY-NC-SA 4.0).

CC BY-NC-SA 4.0 - © 2025 The RISCC project consortium
Evidence-Based Approaches to HPV Screening implementation. Module 7 - Screening in special populations 2



https://www.riscc-h2020.eu/

CONTENTS

Contents 3
Introduction and learning objectives 4
Unit 1. HPV and cervical cancer in women living with HIV and other
immunosuppressed women 5
Unit 2. Women living with HIV 6
2.1 Epidemiology of HPV and cervical cancer in WLHIV 6
2.2. Screening strategies for WLHIV 12
Visual inspection using acetic acid or Lugol’s iodine (VIA/VILI) 12
Cervical cytology 13
HPV DNA tests 13
2.3. Considerations on when to initiate screening and follow-up of WLHIV............... 20
Age to start screening 20
Post-treatment surveillance among WLHIV treated for cervical precancer.............. 21

2.4 Access to screening and integration in HIV care 24
2.5 HPV-associated anal cancer and precancer in WLHIV 27
Unit 3. Epidemiology of HPV & cervical cancer in immunosuppressed women not
HIV-infected 30
Summary 33
Bibliography 34

CC BY-NC-SA 4.0 - © 2025 The RISCC project consortium
Evidence-Based Approaches to HPV Screening implementation. Module 7 - Screening in special populations 3



INTRODUCTION AND LEARNING OBJECTIVES

Women living with HIV (WLHIV) and immunosuppressed women who are not HIV-
infected, including women with solid organ transplant, hematopoietic stem cell
transplant, and autoimmune diseases on immunosuppressive therapy are at
increased risk of cervical cancer compared to the general population. Consequently,
specific guidelines for cervical cancer screening and management of these women
are required.

In this module, we will review the epidemiology of HPV and cervical cancer, and the
effectiveness and diagnostic accuracy of screening strategies for
immunosuppressed women with and without HIV.

At the conclusion of this course, participants will be able to:

Understand the physio-pathological mechanisms that make
immunosuppressed individuals at much higher risk of persistent HPV infection
and associated cervical disease progression.

Understand the epidemiology of HPV infection and cervical cancer among
immunosuppressed WLHIV and among those immunosuppressed for other

reasons.

Understand the effectiveness and diagnostic accuracy of cervical cancer
screening strategies in immunosuppressed populations.
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UNIT 1. HPV AND CERVICAL CANCER IN WOMEN LIVING
WITH HIV AND OTHER IMMUNOSUPPRESSED WOMEN

Women living with HIV (WLHIV) and other immunosuppressed women with solid organ
transplant (SOT, such as liver, kidney or heart), hematopoietic stem cell transplant,
and autoimmune diseases (eg. lupus, multiple sclerosis, or rheumatoid arthritis) on
immunosuppressive therapy are at increased risk of cervical cancer compared to the
general population.

More precisely, compared to women without HIV, WLHIV have a:
2-fold increased risk of acquiring a new high-risk (hrHPV) infection (Looker et
al, 2018);

1.4-fold higher risk of hrHPV infection persistence (Looker et al., 2018);

5-fold increased risk of squamous intraepithelial lesion (SIL) or high-grade SIL
(HSIL) incidence (Denslow et al,, 2014; Hawes et al., 2006);

6-fold increased risk of invasive cervical cancer (Stelzle et al, 2020).

3-fold increased risk of high-grade lesion recurrence following treatment
(Debeaudrap et al.,, 2019).

In a review of the available literature, Moscicki et al. (2019) concluded that
immunosuppressed but HIV negative women have an increased risk of cervical
cancer compared to women in the general population with highest risk among
women with SOT.

The host response to natural HPV infection is characterised by weak antibody development
or low antibody titres where there is an antibody response, that fails to prevent against re-
infection (Beachler et al, 2016). The host relies on the innate or cellular immune response,
which include T-lymphocyte cells, to clear new HPV infections. Therefore, the increased risk
of cervical cancer in WLHIV and other immunosuppressed women is a consequence of the
suboptimal cellular immunological control of HPV infection associated with HIV
immunosuppression (manifested by a decrease in CD4+ T-lymphocyte cells) and by
immunosuppressive medications given to transplant recipients or patients with
autoimmune disease.

The present module presents the evidence on screening strategies for these high-risk
populations.
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UNIT 2. WOMEN LIVING WITH HIV

2.1 Epidemiology of HPV and cervical cancer in WLHIV

Cervical cancer ranks as one of the most common neoplasms among WLHIV and is
considered an AIDS-defining illness (Castro et al., 1992).

WLHIV have a substantially increased risk of cervical cancer incidence compared to
HIV negative women (Stelzle et al,, 2020). Therefore, in regions where HIV prevalence is
high, cervical cancer incidence is also high as observed in sub-Saharan Africa, the
region with the highest combined HIV prevalence and cervical cancer incidence
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Figure 1. Age standardised incidence of cervical cancer per 100,000 women in 2022 (Ferlay
et al, 2024) on top panel versus worldwide prevalence of HIV among women aged 215 years
in 2020 (Joint United Nations Programme on HIV/AIDS (UNAIDS), 2020) on the bottom panel
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Several recent reviews reported that WLHIV with cervical cancer were significantly
younger than women without HIV with cervical cancer, by approximately 10 years
(Ibrahim Khalil et al., 2022; Mapanga et al., 2020; Ntekim et al,, 2015; Shah et al., 2021).
Despite some heterogeneous findings between studies reporting survival following
cervical cancer treatment, those studies that adjusted for prognostic factors such as
cancer stage reported no difference in survival by HIV status (Fenlon et al., 2022; Shah
et al, 2021). Higher mortality rates have been reported among WLHIV with lower
activated CD4 cell counts (Dryden-Peterson et al,, 2016).

Of the estimated 570,000 cervical cancer cases reported in 2018, an estimated 33,000
(5.8%) were detected in WLHIV, with the majority (70%) in Eastern and Southern Africa
(Stelzle et al,, 2020). The attributable fraction of HIV in cervical cancer among WLHIV
varies dramatically according to region and is highest in Eastern and Southern Africa
where 30% of cervical cancer cases can be attributed to HIV.

In 2023, of the 20.5 million WLHIV globally, 12.9 million (63%) were in Eastern and
Southern Africa and 3.1 million (15%) in West and Central Africa. Of the 1.3 million new
HIV infections globally in 2023, the highest risk was among girls and young women
aged 15-24 years (210,000 new infections), particularly in sub-Saharan Africa (The
Urgency of Now: AIDS at a Crossroads. UNAID, 2024). Although HIV incidence has been
declining among this group, HIV prevalence among adolescent girls and young
women is more than three times higher than among males of the same age (Figure
2). Long-standing gender inequalities, discrimination and poverty deny many women
and adolescent girls economic autonomy, deprive them of control over their sexual
lives, and expose them to risk of emotional and bodily harm (The Path That Ends AIDS,
2023).
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15-24 by sex in selected African countries. Adapted from The Path That Ends AIDS, 2023.

HPV and HIV share common risk factors for acquisition including:

low use of barrier contraceptive methods,
co-existence of other sexually transmitted infections (STI) and

other sexual behaviour factors including early age at sexual debut and multiple

sex partners

WLHIV are more likely to be infected with multiple hrHPV types with a broader range of
genotypes (Clifford et al, 2006), possibly due to the reduced clearance of infection
linked to HIV-associated immunosuppression and increased likelihood of acquiring
new infections (Looker et al, 2018). Despite the higher prevalence of multiple hrHPV co-
infection in WLHIV with normal cytology and with high-grade lesions (Clifford et al,
2006), the prevalence of multiple hrHPV infections were lower in women with invasive
cervical cancer, irrespective of HIV status. The proportion of cervical cancers
attributable to HPV16/18 alone were similar among women with and without HIV (62%
and 67%, respectively) (Clifford et al,, 2016).

The immunological response to infection in WLHIV
Persistent infection with hrHPV is common in WLHIV, as the HIV-associated immune
suppression is associated with a 2-fold decreased probability of clearing infection
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compared to HIV negative women (Looker et al,, 2018). A low CD4+ lymphocyte cell
count at the time of antiretroviral therapy (ART) initiation, indicative of the duration of
immunosuppression, is one of the strongest predictors of hrHPV persistence and
cervical cancer incidence (Clifford et al,, 2016; Guiguet et al,, 2009; Kelly et al., 2018).

hrHPV persistence is suggested to be associated with expression of HPV oncogenes E6 and
E7 resulting in abnormal basal cell proliferation and progression of cell abnormalities to
higher epithelial layers (Doorbar, 2006). Activation of telomerase, blockage of apoptosis, and
viral integration are also thought to lead to carcinogenesis (Woodman et al., 2007). The
innate immune response is the first line of recognition and defence against viral infection,
although the role of the innate immune response to HPV infection is still poorly understood.
Keratinocytes, the target cell for HPV, can act as Antigen Presenting Cells (APC) for
presentation of antigen in association with the Major Histocompatibility Complex (MHC)
class 1. Keratinocytes are also able to secrete pro-inflammatory cytokines and chemokines
and can activate CD4+ and CD8+ T-cells (Black et al, 2007). HPV virus capsid entry is usually
an activating signal for APCs of the squamous epithelia, the Langerhans cells. Once the virus
is detected, the APCs secrete cytokines to promote a T-cell response to HPV infection
(Moerman-Herzog & Nakagawa, 2015), including IFN-y which is expressed by Natural Killer
(NK) cells and activated T-cells. Lymphocyte mediated protection from viral infections as
well as control of tumors is thought to be mediated by Th1 cytokine (IL-2 and IFNY) and
cellular effectors such as cytotoxic T cells and natural killer (NK) cells. This immune response
is impaired by Th2 cytokine and a shift to Th2 response during cervical cancer development
is observed (Wu & Kurman, 1997). Natural Killer (NK) cells represent important early effector
cells in innate immune defense and participate in regulation by collaborating with dendritic
cells (DCs) to induce an immune response against viral infections and tumours (Langers et
al, 2014).

HIV attacks and destroys CD4+ cells that trigger the immune response to infection
which makes it difficult to clear infections and may favour the development of certain
cancers. Reported alterations in the numbers and functions of NK cells among HIV
positive patients might also negatively influence the course and severity of the
disease (Jacobs et al., 2005; Kobayashi et al., 2004).

While there is no effective cure for HIV nor a vaccine to protect against infection, HIV
infection is now manageable as a chronic disease in persons with access to ART who
achieve sustained HIV viral suppression (i.e. HIV plasma viral load <1000 copies/mL for
>6 months). Most people who begin ART before onset of advanced immunodeficiency,
and combined with adherence, can achieve HIV viral suppression within six months of
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initiating ART. Sustained CD4+ T-cell count gains reduce the risk of HIV associated co-
morbidities. Without effective ART, HIV can gradually destroy the immune system and
advance to Acquired Immunodeficiency Syndrome (AIDS).

(Kelly et al., 2018)

The combination of at least three antiretroviral drugs (combination ART) to
suppress the HIV virus and stop the progression of HIV disease is associated with a
reduction in cervical cancer incidence, especially if started at high CD4+ cell count at
HIV diagnosis (Clifford et al,, 2016), and with high levels of adherence (Chen et al., 2014).

ART initiation immediately after HIV diagnosis, together with rapid and sustained HIV
viral suppression maintains CD4+ cell count at a higher level, leading to an earlier and
possibly more functionally complete mucosal immune reconstitution (INSIGHT START
Study Group et al,, 2015) which should in turn lead to a more rapid clearance of cervical
HPV, thus reducing the risk of cervical lesion development and ultimately cervical
cancer incidence. However, ART users with low or unknown CD4+ cell count at
diagnosis (also known as nadir) remain at significant high risk despite ART use.

With growing evidence that ART initiation immediately following HIV diagnosis and before
significant CD4+ count depletion is associated with a reduction in risk of opportunistic
infection morbidity, including infection-related cancer, especially for Kaposi's sarcoma and
non-Hodgkin's lymphoma (Borges et al., 2016), the UNAIDS launched the “90-90-90" strategy
in 2014 (UNAIDS, 2024), updated to “95-95-95" in 2020, with the aim of ensuring that, by 2025:

95% of all people living with HIV (PLHIV) know their HIV status,
95% of all PLHIV who know their status initiate antiretroviral therapy and

95% of PLHIV receiving antiretroviral therapy are virally suppressed

Achieving the 95-95-95 UNAIDS target results in a minimum of 86% of people living
with HIV achieving viral suppression. At the end of 2023, 86% of people living with HIV
knew their HIV status, 89% of those who knew their status were on antiretroviral
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therapy, and 93% of ART users were virally suppressed. Globally, and in nearly all
regions, greater percentages of women are accessing antiretroviral therapy than
men. It is estimated that in 2023, 83% of adult men living with HIV in sub-Saharan Africa
knew their HIV-positive status, 86% of those were accessing treatment and 94% of
those were virally suppressed. Among women, the corresponding coverage levels
were 91%, 91% and 94% (The Urgency of Now: AIDS at a Crossroads. UNAIDS Global AIDS
Update 2023, 2024).

ACTIVITY

Read the following statements and decide if they are TRUE or FALSE.

1. HPV infections or related cancers and HIV infections are independent from
each other, i.e, there is no relation between them.

2. Latin America is the world region with the highest combined incidence of
cervical cancer and prevalence of HIV among women aged 15 years and
older.

3. Antiretroviral therapy (ART) is associated with a decreased risk of cervical
cancer in WLHIV.

The correct answers are:

1 False, 2 False (correct region: Sub-Saharan Africa), 3 True.
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Screening strategies more commonly used in settings where maijority of WLHIV live
include visual inspection using acetic acid or Lugol’s iodine. Cytology and HPV testing
are less common, although HPV-DNA testing is now being introduced and integrated
within established HIV programmes (McCormick et al., 2023).

Visual inspection using acetic acid or Lugol's iodine (VIA/VILI)

Visual inspection using acetic acid (VIA) or Lugol's iodine (VILI) can be feasibly
integrated into HIV services in resource-constrained settings because:

Any level of health care worker may perform visual examination once trained

It uses readily available materials including a vaginal speculum and acetic acid
(or Lugol's iodine)

The examination is laboratory independent and inexpensive.

However, its accuracy is highly variable among both WLHIV and HIV-negative women.
In a meta-analysis of studies evaluating cervical cancer screening strategies among
WLHIV (Kelly et al,, 2022), the sensitivity of VIA varied from 44% to 87% for detection of
CIN2+ and 54% to 100% for detection of CIN3+ and the specificity to distinguish CIN2+
from <CIN2 ranged between 47% to 97%. The diagnostic accuracy of VIA was found to
be highest in studies where VIA operators were more experienced and where frequent
supervision and quality control procedures are undertaken, including review of digital
cervicography to ensure standardization of VIA/VILI (Bateman et al., 2014; Chibwesha
et al, 2016; Firnhaber et al,, 2013a; Huchko et al., 2015; Joshi et al., 2013) although this
can be challenging to implement at scale (Fokom Domgue & Valea, 2018).

The variable accuracy of VIA among WLHIV could also be attributed to differences in
HIV control as women with low CD4+ count and/or high HIV viral load have larger, well-
demarcated and more easily identifiable acetowhite lesions (Sahasrabuddhe et al.,
2012). The variable accuracy might also be explained by the higher prevalence of other
cervical STIs and accompanying cervicitis and cervical inflammmation among WLHIV
compared to HIV negative women which could impact the visualisation of the cervix.

CC BY-NC-SA 4.0 - © 2025 The RISCC project consortium
Evidence-Based Approaches to HPV Screening implementation. Module 7 - Screening in special populations 12



Chronic genital inflammation caused by the egg deposition of the Schistosoma
haematobium parasite associated with female genital schistosomiasis may also
confound the visualisation of the cervix among women in schistosoma endemic
setting (Bustinduy et al.,, 2022).

Computer-aided approaches using automated visual evaluation (AVE) could
improve accuracy and reproducibility of visual inspection methods. Data are still
limited on the diagnostic accuracy of AVE methods, but validation studies are ongoing
(de Sanjosé et al, 2024).

NOTE: For more information on artificial intelligence approaches, please see MODULE 5.

Cervical cytology

Cervical cytology (eg. Pap smear or liquid cytology) is less widely used in many low-
and middle-income countries (LMIC) compared to VIA or HPV-DNA tests.

Like VIA, cytology shows variable diagnostic accuracy in WLHIV. Using a cytology
threshold of HSIL or worse (HSIL+) to define the test positivity, sensitivity for CIN2+
ranged from 20% to 78% and specificity ranged from 58% to 99% (Bateman et al., 2014;
Firnhaber et al, 2013a; Joshi et al., 2013; Mabeya et al,, 2012). Similar estimates were
observed for detection of CIN3+ (sensitivity range: 27-95%, specificity range: 57-99%).

However, cytology has shown to have high sensitivity and specificity for detection of
CIN2+/CIN3+ among WLHIV in settings with established cytology programme and with
external quality assessment (Firnhaber et al., 2013a; Segondy et al, 2016). In these
settings, with a CIN2+ prevalence between 23-26%, cytology HSIL+ showed a sensitivity
for CIN2+ between 70.1% and 78.4%, specificity between 81.6% and 96.5%, and a high
PPV between 52.7% and 86.8% (Chung et al, 2013; Firnhaber et al, 2013q; Kelly et al,,
2021).

HPV DNA tests

Screening approaches using HPV DNA tests can be easily adapted to resource-limited
settings.
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The sensitivity of different HPV-DNA tests targeting 13-14 hrHPV types for CIN2+ in WLHIV
has been consistently high, ranging from 92% to 95% (Kelly et al,, 2022). However, the
specificity to distinguish CIN2+ from <CIN2 was low (range: 55% to 64%) across studies
(Firnhaber et al,, 2013q; Kelly et al., 2021).

NOTE: The specificity of a screening test is an inverse linear function of the HPV prevalence
(for more information, see MODULES 2 and 3). In WLHIV, where disease prevalence is high, the
specificity will be lower than in women without HIV which affects the balance between
sensitivity and specificity. Therefore, the positive predictive value (PPV) of a screening test can
be especially relevant in WLHIV when choosing which screening test to be used.

The high prevalence of HPV and co-infection with multiple hrHPV types among WLHIV
(clifford et al, 2017), many of which may be transient infections, results in low
specificity of HPV-DNA tests for CIN2+ leading to unnecessary colposcopy referral or

overtreatment.

EXAMPLE

A meta-analysis of 20 studies evaluating the relationship between hrHPV prevalence and the
specificity of HPV testing (using Hybrid Capture 2) for the presence of CIN2+ reported that for a
10% increase in hrHPV prevalence, specificity of the HPV test decreased by 8.4% (Giorgi-Rossi
et al., 2012).

Evidence suggests that in settings with routine follow-up for both HIV care and cervical
cancer screening and treatment, the risk of CIN2/3 among HPV DNA negative women
is similar irrespective of HIV status.
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EXAMPLE

A 5-year follow-up study in the USA with WLHIV using an effective ART regimen with suppressed
HIV viral load and high CD4+ count (Strickler et al., 2020) showed similar CIN2/3 incidences after
a negative HPV-DNA test:

1% (95%Cl: 0-3) in WLHIV with high CD4+ count (>500 cells/ul)
3% (95%Cl: 0-7) in WLHIV with low CD4+ count (<350 cells/ul), and
4% (95%Cl: 0-7) in HIV negative women.

Similar results were obtained in another cohort from the USA (Castle et al, 2022). but
there is limited data available from settings with limited resources. Yet, the negative
predictive value (NPV) of HPV is better than that of cytology or VIA. In longitudinal
studies the risk of CIN2+ over 18 months was lower among WLHIV with a HPV-DNA
negative test compared to those with a normal VIA or cytology (Kelly et al, 2021
Firnhaber et al., 2013b; Joshi et al., 2018).

Variations in extended genotyping HPV DNA tests

Many HPV infections may be transient and not clinically relevant. Therefore, a more
novel approach using extended genotyping tests, which restricts test positivity to
hrHPV types known to cause the majority of cervical cancer cases (e.g. HPV16, 18, 31, 33,
35, 45, 52 and 58) (IARC, 2022) and/or increases the threshold for HPV DNA positivity,
show promise in a high HPV prevalence setting.

Both modifications result in a lower proportion of women who screen positive but
corresponds with a marginal decrease in sensitivity compared to a HPV-DNA test
targeting 13-15 hrHPV types, but a higher specificity to detect CIN2/CIN3+.

A pooled analysis assessed the diagnostic accuracy of using modified extended
genotyping approaches in WLHIV (Kelly et al., 2022):

The sensitivity for CIN2+ was similar between a test targeting 8 hrHPV types
(HPV16/18/31/33/35/45/52/58) in comparison to a HPV DNA test targeting 14
hrHPV types (8 hrHPV vs 14 hrHPV: 86.4% vs. 91.5%, Relative Sensitivity: 0.94, 95%Cl:
0.88-1.00) but the specificity was significantly higher (65.7% vs. 56.3%; Relative
Specificity=118; 95%Cl: 110-1.23). Similar findings were observed for CIN3+
detection.
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A higher positivity threshold or cut-off in the restricted 8 hrHPV types approach
(higher relative light unit [RLU] or PCR cycle thresholds corresponding with
higher HPV viral load) showed an even higher specificity than a 14 hrHPV test
(36% increase) though with an 11% loss in sensitivity.

These modifications may result in fewer referrals to colposcopy or treatment, which
may be important considerations in settings with high prevalence of HPV but limited
resources for colposcopy and treatment. It is relevant to consider the impact of the
lower sensitivity of a screening test among WLHIV.

For example, in a prospective follow-up study following WLHIV who were screened
using the modified extended genotyping approach, 19% of WLHIV with a screen-
negative result using the 8-hrHPV and a modified test cut-off had CIN2/3 detected
over 12 months of follow-up (Denny et al,, 2023).

Any associated loss in sensitivity with this approach may need to be balanced with
the capacity to refer hrHPV positive women for colposcopy and treatment in order to
prioritise the clinical management of those at highest risk of progression.

The revised WHO guidelines (WHO Guideline for Screening and Treatment of Cervical
Pre-Cancer Lesions for Cervical Cancer Prevention, 2021) also recommend:

While transitioning to HPV DNA testing - which should be done as soon as
feasible - existing programmes with quality assured cytology or quality assured
VIA should be continued until large scale HPV DNA testing is operational.

Where VIA or cytology are used as primary screening test, a regular screening
interval of every 3 years is suggested.
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Where HPV-DNA test is used as primary screening test, a regular screening
interval of every 5 years is suggested.

Given the low specificity of HPV-DNA based tests, triage of HPV-positive WLHIV is
recommended using partial genotyping, colposcopy, VIA or cytology to avoid over-
referral to colposcopy or overtreatment (World Health Organization, 2021). Extended
genotyping may soon be recommended to improve management (expected
November 2025).

Studies evaluating the diagnostic accuracy of VIA following a positive HPV DNA test
have shown that the sensitivity and specificity for CIN2+ detection were similarly
heterogeneous as observed for VIA as primary screening test (sensitivity range: 45%
to 84%; specificity: 45% to 95%). Similar findings were observed for cervical cytology
following an HPV-positive test (Kelly et al., 2022).

Prevalence of hrHPV is lower among women controlling HIV, i.e. with prolonged ART use,
sustained HIV viral suppression and stable high CD4+ count (Kelly et al., 2018). Consequently,
in these women, HPV DNA tests have higher specificity to rule out CIN2+ with no loss in
sensitivity. In the universal ART era when people living with HIV start ART at the point of HIV
diagnosis, HPV DNA based tests will be a better option in screening as the information they
provide on genotype specific results can be used for triage.

Several studies have evaluated in WLHIV, either as
screening or triage of HPV positive women, however whether they are accessible and
cost-effective needs to be assessed:

DNA methylation of host genes and/or HPV virus

Aberrant DNA methylation of human tumour suppressor genes and HPV virus is a
potentially good early indicator of existing cervical disease and may help distinguish
non-progressive HPV infections from those that progress to cancer. Although the
performance of DNA methylation of human genes has been well studied in the general
population (KeIIy et al, 2019; Kremer et al., 2021), there are few studies evaluating these
methods among WLHIV.
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Among 321 screened WLHIV in South Africa, measurement of DNA methylation of
CADMI/MAL/mIiR124-2 (Zummeren et al, 2017) had a sensitivity of 78% and specificity
of 52% for detection of CIN2+, a performance not superior to that of a HPV DNA based
test (79% and 73% for sensitivity and specificity, respectively).

Used as triage test in HPV-positive women, a test measuring DNA methylation of
CADMI/MAL/miR124-2 (De Vuyst et al, 2015) and FAMI9A4/miR124-2 (Kremer et al,
2019) maintained high sensitivity (72-73%) with high specificity (70-76%).

Dual staining with p16/ki67

Among 865 WLHIV in the United States (Strickler et al,, 2020), 95% of whom were taking
ART, the use of p16/Ki-67 dual-stain (CINTech+) cytology had lower sensitivity to detect
precancer compared to HPV DNA test (82% and 91%, respectively) but greater specificity
(88% and 73%, respectively). When compared to cytology and HPV DNA tests, dual
staining showed the highest PPV at 20%, although the proportion of inadequate
specimens (13%) was higher compared to that for cytology (3%) and HPV DNA (2%).

Detection of HPV E6 oncoprotein.

The ONcokEG test (targeting HPV16/18 E6 oncoproteins) has been evaluated among 879
WLHIV in Zambia and Burundi (Chibwesha et al, 2016; Ndizeye et al, 2019). The
specificity of the test ranged from 98-99% but the sensitivity for CIN2+ and CIN3+
detection was low (31-42% for CIN2+, 47% for CIN3+) because of the high prevalence
of multiple hrHPV types other than HPV16/18 that are implicated in CIN2 and CIN3 lesion
development among WLHIV.

NOTE: For more information on the use of the above strategies for triage of HPV positive results
in the general population, please see MODULE 4A.

ACTIVITY

Read the following statements and decide if they are TRUE or FALSE.

1. VIA, cervical cytology and HPV DNA based methods are screening strategies
with similar accuracy for CIN2/3, irrespective of HIV status.

2. Cytology is the most common screening test used in WLHIV due to its high
specificity.
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3. Artificial intelligence is being explored to improve the accuracy and
reproducibility of visual inspection methods such as VIA or cytology.

4. Due to the high prevalence of hrHPV in WLHIV, the specificity of HPV tests is
lower than in the general population.

5. Extended genotyping approaches are promising as to reduce the number of
referrals to colposcopy and treatment but result in low decreases in
sensitivity.

The correct answers are:

1 False, 2 False, 3 True, 4 True, 5 True.
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Age to start screening

Given that cervical cancer is occurring at younger age in WLHIV compared to the
general population, screening guidelines suggest initiation of screening from age 25
years in WLHIV and age 30 years in general population (World Health Organization,
2021).

There is limited evidence to support starting screening at a younger age than 25 years.
In South Africa (McDonald et al., 2014) a lower prevalence of CIN2/3 was observed in
WLHIV younger than 25 years (6.7%) than those aged 25-65 years (9.9%) and is
unclear what proportion of these CIN2/3 lesions would spontaneously regress over
time, in particular among young women on effective ART. In a multicohort study which
followed 64,231 WLHIV in Europe, South Africa, Latin and North America over 7 years
(Rohner et al, 2020), of the 356 incident cervical cancer cases identified, 11% were in
WLHIV aged 16 to 30 years.

HPV vaccination of girls (target age of 9-13 years) today may protect future
generations of women from cervical cancer who acquire HIV later in life, but there
remains a generation of unvaccinated WLHIV who could benefit from protection
with HPV vaccination, including women who were outside the age eligibility for HPV
vaccination and young women who have not received HPV vaccination before they
became HIV infected.

Very few countries have HPV vaccination programmes which include people living
with HIV but the relevance of extending vaccination to WLHIV is of public health

importance given:

WLHIV have a higher risk of preventable disease compared to women in the
general population
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HPV vaccination of adult women (with evidence of prior infection) can result
in an additional benefit to women with high probability of HPV re-infection
(Bosch et al, 2016).

HPV vaccines are safe and immunogenic among people living with HIV (Toft
et al, 2014), but data are lacking on their effectiveness in preventing HPV

infection and related cervical disease among WLHIV.

Although WLHIV have a higher prevalence of multiple hrHPV infections, few
WLHIV are simultaneously infected by all vaccine-types and a vaccine
targeting 7 hrHPV types offers the potential to prevent infection from HPV
types not yet acquired. There is also limited evidence that natural immunity
can protect against subsequent type specific re-infection (Beachler et al,
2016; Kelly, Faust, et al., 2018).

Current guidelines recommended 3 doses among people living with HIV (World
Health Organization, 2022). While single dose HPV vaccination may prove to be a
cost-effective and feasible strategy in LMIC, it remains unknown if fewer than 3
doses will be effective among PLHIV. Recent data from repeated population-based
surveys in South Africa (Machalek et al, 2022) have reported a decrease in vaccine
type HPV prevalence among individuals who received single dose HPV vaccine, and
this decrease was observed in both girls and women with and without HIV.

Post-treatment surveillance among WLHIV treated for cervical

precancer

In two meta-analyses that evaluated the likelihood of treatment failure (defined as
residual and/or recurrent cytology-verified HSIL+ or histology-verified CIN2+) in WLHIV
at least 6-months post-treatment (Atemnkeng et al., 2020; Debeaudrap et al,, 2019),
the risk of treatment failure was:
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3-fold higher in WLHIV compared to HIV negative women (23% vs. 10%),

1.7-fold higher in WLHIV undergoing cryotherapy (22%) compared to excisional
large loop electrosurgical excision procedure (LEEP) (13%). There is limited data
available on the risk of treatment failure in WLHIV treated with thermal ablation;
a randomised controlled trial reported similar efficacy for hrHPV clearance
between thermal ablation and cryotherapy (44% and 46%, respectively)
although lower than that achieved with LEEP (55%).

3-fold higher among WLHIV with positive margins compared to WLHIV with
negative margins among women undergoing excisional management (50% vs.
16%),

2-fold lower among ART users with suppressed viral load and with early
initiation

A test of cure that combines high sensitivity with a high negative predictive value
would be useful to monitor the risk of treatment failure and can provide women with
reassurance against future risk of precancer recurrence. In studies among WLHIV
followed after treatment for cervical precancer, HPV DNA tests had high sensitivity (85-
94%) and high NPV (94-96%) for re-detection of CIN2+ 6 months after cryotherapy,
but low specificity (36-54%) (De Vuyst et al, 2014; Omenge Orang’o et al., 2017). The
low specificity of an HPV DNA test targeting 13-14 hrHPV types is a consequence of the
greater probability of type-specific persistent HPV infection, especially after ablative
methods.

Current recommendations suggest that WLHIV who have been treated for
histologically confirmed CIN2/3 or adenocarcinoma in situ (AIS), or treated as a result
of a positive screening test are retested at 12 months with HPV DNA testing when
available, and, if negative, are retested again at 12 months and, if negative again,
move to the recommended regular screening Interval (World Health Organization,
2021).

Type-specific hrHPV persistence is an important predictor of treatment failure (Chung
et al, 2021). HPV DNA tests that allow for genotype-level data may be useful as test of
cure to identify women with type-specific persistence who are at highest risk of lesion
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recurrence. However, further evidence is needed on the accuracy of a test targeting
hrHPV type persistence as a test of cure following cervical precancer treatment.

ACTIVITY

Read the following statements and decide if they are TRUE or FALSE.

1. Current recommendations suggest that WLHIV initiate cervical cancer
screening at the same age as women without HIV.

2. WLHIV have a high risk of post-treatment failure, and they should be
monitored at frequent intervals following treatment.

3. Therisk of treatment failure in WLHIV is independent from the treatment used.

The correct answers are:

1 False, 2 True, 3 False.
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Cervical cancer screening coverage, and linkage to care, is low in LMICs, where
infrastructure and personnel requirements for cervical screening and management
put high demands on the health systems.

A systematic review reporting on cervical cancer screening coverage from 127
countries worldwide using data from published literature and official websites
indicated 38% of women aged 30-49 years worldwide have been screened at least
once in their lifetime (Bruni et al, 2022). However, when countries are stratified by
income level, coverage is of 84% in high-income countries compared to only 9% in
lower-middle income countries and 11% in low-income countries (Figure 3), which is
far from the WHO elimination target of 70% screening coverage, in particular in the
regions with the highest combined incidence of cervical cancer and prevalence of HIV.

Mm0-9%  [150-69%
B 10-19% [370-89%
[E120-34% [ 90-100%
[135-49%

Estimated cervical cancer screening coverage in 2019, women aged 30-49 years
(National Cervical Cancer Screening Programs and Coverage Worldwide., 2020)

While HPV DNA testing and/or cytology were the most commonly used screening
strategies in high-income settings, VIA was the most used strategy in Sub-Saharan
Africa because how easily can be implemented in resource-constrained settings.

Additionally, because the results of the examination are immediately available,
immediate treatment is possible if examination indicates cervical abnormality,

thereby facilitating a screen and treat protocol.
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Limiting screening to 1-2 lifetime events as proposed in the WHO Global Strategy to
Accelerate the Elimination of Cervical Cancer may not be sufficient to reduce the risk of
cervical cancer in WLHIV because:

WLHIV have a high risk of hrHPV acquisition and persistence,

Standard screening and triage approaches have limited accuracy to detect
precancer

WLHIV present faster progression to high-grade lesions.

The lack of large-scale cancer screening programmes in LMICs means that women
may be screened late with advanced cervical cancer stages and in some cases,
treatment may not be available in the country due to high cost, infrastructure
requirements, and the scarcity of pathologists, medical oncologists, radiation
oncologists, and other specialised health-care workers including palliative care and
nursing personnel needed for cancer care (Jemal et al,, 2012).

(clifford et al., 2017; Rohner et al., 2020).

Although cervical cancer screening is less widely implemented in LMICs compared to
high income countries, integration of cervical cancer screening services within HIV
treatment services would ensure that WLHIV at high risk of developing cervical cancer
precursor lesions are screened with frequent follow-up and monitoring, and lead to
continuity in primary prevention, favouring early detection and management of HPV-
related cervical lesions with minimal loss to follow-up (Sigfrid et al., 2017). However, to
achieve desired cervical cancer prevention among WLHIV, adequate treatment
facilities offering ablative (cryotherapy, thermal ablation) and excisional (LEEP)
treatment methods should be readily available within screening facilities, and referral
structures established.

In recent years, cervical cancer screening and treatment programmes have been

introduced and integrated in HIV control programmes in high HIV prevalence settings
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in sub-Saharan African (McCormick et al,, 2023).In a meta-analysis of cervical cancer
screening coverage in sub-Saharan Africa, limited available evidence suggests that
WLHIV in countries outside of Southern Africa have a 2-fold increased likelihood of ever
having a screening event in their lifetime compared to women in the general
population while women in southern Africa had an equal odds of being screened as
women in general population (Yang et al, 2023), highlighting the success of
integrated programmes, but also the inequities in access to cervical cancer screening
in regions with the highest incidence of cervical cancer.

ACTIVITY

Read the following statements and decide if they are TRUE or FALSE.

1.  Women living in regions with high burden of HIV and cervical cancer have the
same likelihood of being screened in their lifetime as women in high income
settings.

2. Recent evidence from sub-Saharan Africa demonstrates the feasibility of
integrating cervical cancer screening in routine HIV care.

The correct answers are:

1 False, 2 True.
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Anal cancer is rare in the general population; the age standardised incidence ratio (ASIR)
among women and men in the general population is 0.58 and 0.49 per 100,000 persons,
respectively (Ferlay et al, 2024). People living with HIV are at increased risk of anal cancer
compared to the general population (Grulich et al,, 2007; Machalek et al., 2012). This risk
varies by age, sex and sexual identity.

EXAMPLE

A recent meta-analysis (Clifford et al., 2021) estimated that the anal cancer incidence rates for
anal cancer among men who have sex with men living with HIV, non-MSM males living with HIV,
women living with HIV and men who have sex with men without HIV are 85, 32, 22 and 19 cases
per 100,000 person-year, respectively (Figure 4). These risks increase with increasing age in all
groups, with the highest incidence observed among older MSM living with HIV (108 per 100,000
person years among those >60 years).
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Anal cancer risk scale, according to risk group and age. Adapted from Clifford et
al,, 2021.

Cytology and high resolution anoscopy (HRA) are frequently used to detect anal
lesions but often underestimate the severity of lesions determined by histology
(Darragh & Winkler, 2011; Stewart et al,, 2018). HRA is similar to cervical colposcopy and
requires extensive training and observer experience (Neukam et al,, 2019).
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NOTE: For more information on formal guidelines for anal cancer screening for high-risk
groups including PLHIV, please see those from experts panels from Spain (Blanco et al, 2017)
and France (Delfraissy & Expert group, 2002), the European AIDS Clinical Society (European
AIDS Clinical Society Guidelines 2019, Versién 10.0, n.d.) and the New York State (New York State
Health Department of Health AIDS Institute, 2020 )

(Lin et
al., 2019).

Therefore, the results from cervical cancer screening programmes could help to
stratify the anal cancer risk of screened women and can guide the anal screening
recommendations as described in the examples below:

In WLHIV with cervical precancerous lesions, the European AIDS Clinical Society
advises digital rectal examination, high resolution anoscopy or anal cytology
every 1-3 years

The New York State (USA) recommends annual digital rectal examination and
anal for all WLHIV aged 35 or older (New York State Health Department of Health
AIDS Institute, 2020)

A randomised controlled trial among people living with HIV (80% male) with biopsy-proven
anal HSIL show that the treatment of such lesions with office-based ablative procedures,
ablation or excision under anesthesio, or the administration of topical fluorouracil or
imiquimod reduces the rate of progression to anal cancer in the following 26 months by 57%
(95%ClI: 6-80) when compared to active monitoring without treatment (Palefsky et al., 2022).
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ACTIVITY

Read the following statements and decide if they are TRUE or FALSE.
1. Anal cancer incidence is higher in people living with HIV.

2. Anal cancer incidence does not vary by age.

of anal cancer.

3. Women with cervical disease, irrespective of their HIV status, are at higher risk

The correct answers are:

1True, 2 False, 3 True.
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UNIT 3. EPIDEMIOLOGY OF HPV & CERVICAL CANCER IN
IMMUNOSUPPRESSED WOMEN NOT HIV-INFECTED

HPV-related cancers are more frequent among post-transplant populations
compared to those in the general population. In a meta-analysis that examined the
risk of multiple cancer types in over 27,000 SOT patients (97% kidney transplant
recipients) from 5 different studies, the standardised incidence for cervical cancer in
transplant patients was 2.1 times higher compared to the general population, while
that among WLHIV was 5.8 times higher (Grulich et al., 2007).

Cohort Meta-analysis SIR (95% Cl)

HPV-related cancers
Cervix uteri HIV/AIDS* 582 (298-113) i
Transplant 213 (1.37-3-30) il
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vagina Transplant 2276 (15-8-32.7) HlH
Penis HIV/AIDS 4-42 (2-77-7-07) il
Transplant 1579 (5:79-34-4) i
Anus HIV/AIDS 2875 (21-6-383) HIlH
Transplant 4-85 (1-36-17-3) R
Oral cavity and HIV/AIDS 2:32 (1-65-3-25) HilH
Pharynx t Transplant 323 (2-40-4-35) HIH
Possibly HPV-related cancers
Non-melanoma HIV/AIDS 411 (1-08-16-6) A
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Lip HIV/AIDS 2:80 (1.91-411) il
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Larynx HIV/AIDS 272 (2-29-3-22) [n]
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Eye HIV/AIDS 1.98 (1-03-3-81) ——
Transplant 694 (3-49-13-8) ——
r | ] 1
01 1 10 100 1000

SIR
Incidence cancer ratios in people living with HIV and transplants recipients in
comparison to the general population. Adapted from Grulich et al., 2007.

The increased risk of cancer in both transplant patients and people living with HIV
suggests that immune suppression may be the strongest predictor for cancer risk in
these populations, as other risk factors for cancer including tobacco smoking have
shown to be substantially different between the two populations (Grulich et al., 2007).
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This increased risk of a spectrum of malignancies, including those HPV-related, is
mainly attributed to ongoing and long-term use of immunosuppressive medication,
graft versus host disease (GVvHD), and infections with oncogenic viruses.

Because HPV-related cancers result from persistent infection with hrHPV, it is
hypothesized that medications including maintenance immunosuppression to
prevent graft rejection may contribute to persistence of infection and/or reactivation
of latent HPV infections, including hrHPV types that may become persistent and
develop into high-grade lesions and cancer (Lico et al, 2019; Schiffman et al., 2016).

Therefore, women in the following categories have a higher risk of cervical cancer than
the general population:

Solid Organ Transplant recipients;

Hematopoietic Stem Cell Transplant recipients, especially those with a
diagnosis of genital or chronic graft versus host disease (GvHD)

Women  with inflammatory bowel disease being treated with
immunosuppressive drugs;

Women with systemic lupus erythematosus, whether on immunosuppressant
therapy or not;

Women with rheumatoid arthritis on immunosuppressant drugs

The American College of Obstetrics and Gynaecology guidelines note that the above
list of immunocompromised women “may require more frequent cervical cancer
screening than is recommended in the routine screening guidelines” and due to the
similarity in cervical cancer risk, screening and surveillance guidelines recommended
for WLHIV have been similarly proposed for immunosuppressed non-HIV infected
women (Moscicki et al, 2019).

Weak evidence suggests that women with inflammatory bowel disease or rheumatoid
arthritis not on immunosuppressive therapy as well as women with Type 1 diabetes
mellitus are not at an increased risk and should follow screening guidelines for the
general population.
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ACTIVITY

Read the following statements and decide if they are TRUE or FALSE.

1. Immunosuppressed women who are not HIV infected are at increased risk of
cervical cancer compared to the general population.

2. Immunosuppressed women who are not HIV infected may require less
frequent cervical cancer screening than is recommended in the routine
screening guidelines.

3. Immunosuppressive medications may contribute to the persistence of HPV
infection and/or reactivation of latent HPV infections.

The correct answers are:

1True, 2 False, 3 True.
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SUMMARY

The regions with the highest incidence of cervical cancer are also the regions
with the highest prevalence of HIV among women.

Compared to women without HIV, women living with HIV have an increased risk
of acquiring hrHPV infection, a decreased risk of clearing infection and an
increased risk of developing cervical cancer.

Antiretroviral therapy (ART), when initiated early after HIV acquisition and with
HIV viral load suppression, decreases the risk of cervical cancer

Cervical cancer screening among WLHIV is effective in reducing risk of cervical
precancer and cancer, especially where HPV-DNA are used in screening.

Due to the low specificity of HPV tests in WLHIV, triage of HPV-positive WLHIV is
recommended, although current triage methods have low or variable
sensitivity and specificity

Type-specific genotype approaches show promise in prioritising women at
highest risk of cervical precancer and cancer.

WLHIV show more treatment failure following ablation or excisional methods
than women without HIV and therefore should be monitored more intensively

following treatment for cervical precancer.

Cervical cancer screening and treatment programmes can be feasibly

integrated into HIV care

Women with cervical HPV16 infection or cervical cancer are at high risk of anal
HPV16 infection, HPV16-positive anal HSIL, or any anal HSIL

HPV-related cancers are more frequent among post-transplant populations
compared to those in the general population. These women may benefit from
more frequent cervical cancer screening than is recommended in the routine
screening guidelines
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