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Abstract

Background: Women living with HIV (WLWH) are at increased risk of

human papillomavirus (HPV)-related cancers. Throughout Europe, there is

great heterogeneity among guidelines for screening programmes, access to

HPV testing and HPV vaccination. The aim of this systematic review is to sum-

marize available data on screening and prevention measures for HPV-related

anogenital cancers in WLWH across the WHO European Region (WER).

Methods: The systematic review followed the PRISMA guidelines and was

registered on Prospero. PubMed, Embase and Web of Science databases were

searched to identify available studies, written in English and published

between 2011 and 2022. A metanalysis was conducted using random-effects

models to calculate pooled prevalence of HPV. Subgroup analyses were con-

ducted according to country and HPV testing.

Results: Thirty-four articles involving 10 336 WLWH met the inclusion cri-

teria. Studies were heterogenous in their methodology and presentation of

results: 73.5% of studies focused on cervical cancer prevention, and only 4.4%

on anal cancer; 76.5% of studies conducted HPV testing as a routine part of

screening. The prevalence of high-risk HPV was 30.5–33.9% depending on the

detection method used. A total of 77% of WLWH had cervical cytology results

reported. Six studies reported the positive association of CD4 cell count <200

cells/μL with HPV prevalence and cervical abnormalities. Anal HPV testing

was conducted in <8% of participants. HPV vaccination was completed in 5.6%

of women (106/1902) with known vaccination status. There was no informa-

tion about the vaccination status of the majority of women in the analysed

studies (8434/10336).
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Conclusion: Data about screening of HPV-related anogenital cancer in

WLWH in Europe are heterogenous and lacking, especially in relation to anal

cancer. HPV DNA testing is not routinely done as part of screening for

HPV-related cancer; guidelines should include indications for when to use this

test. Low CD4 count is a risk factor for HPV infection and cytological abnor-

malities. HPV vaccination data are poor and, when available, vaccination rates

are very low among WLWH in Europe. This review concludes that significant

improvements are required for data and also consistency on guidelines for

HPV screening, prevention and vaccination in WLWH.
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INTRODUCTION

Cancers are one of the leading causes of death among
people living with HIV. Women living with HIV
(WLWH) have a five to eight times higher risk of devel-
oping invasive cervical cancer (ICC) than do women
without HIV [1, 2]. High-risk human papillomaviruses
(hrHPVs), including HPV 16, 18, 31, 33, 35, 45, 52 and
58 are responsible for more than 90% of all ICC cases [3].
HIV facilitates HPV infection through the disruption of
epithelial tight junctions [4]. Moreover, low CD4 cell
count is associated with a six- to 18-fold increased risk of
HPV persistence [5, 6]. Other HPV-related cancers
include vaginal, vulvar and anal cancers. WLWH have a
higher risk of developing multifocal and multicentric
lesions of the lower genital tract and have a higher rate
of relapse of vulvar intraepithelial neoplasia (VIN) after
treatment than do women without HIV [7]. HPV-related
gynaecological cancers or precancerous lesions further
increase the risk of developing anal cancer [8], the preva-
lence and risk of which are already increased in WLWH
compared with women without HIV [9]. There is grow-
ing evidence that early detection and treatment of dys-
plastic lesions and anal high-grade anal intraepithelial
neoplasia (AIN) significantly reduce progression to anal
cancer [10, 11].

Despite the increased risk of HPV-related anogenital
cancers among WLWH, data on screening methods in
WLWH in Europe are scarce.

In 2020 the World Health Organization (WHO)
approved the 90-70-90 global strategy to eliminate cervical
cancer with targets that 90% of girls aged < 15 years should
be vaccinated against HPV, 70% of women aged between
35 and 45 years will be screened with a high-performance
HPV test and 90% of those with identified cervical disease
will receive treatment. However, despite these universal
recommendations, the heterogeneity of healthcare settings

throughout Europe leads to enormous variability and dis-
crepancies in guidelines, screening programmes and access
to HPV testing and vaccination [9, 12–15].

Therefore, the aim of this systematic review is to sum-
marize available data on screening and prevention mea-
sures for HPV-related anogenital cancers in WLWH
across the WHO European Region (WER).

MATERIALS AND METHODS

The study protocol for this systematic review was regis-
tered on the platform for the International Prospective
Register of Systematic Review (PROSPERO database reg-
istration number CRD42022318901).

Pubmed, Embase and Web of Science databases were
searched to identify studies, written in English, and pub-
lished between 01 January 2011 and 31 April 2022, and
investigating screening and prevention of HPV-related
dysplasia and anogenital cancer (cervical, vulvar, anal) in
adult WLWH in the WER. Eight searches combined syno-
nyms for ‘cervical cancer’, ‘anal cancer’, ‘vulvar cancer’,
‘dysplasia’, ‘High-grade squamous intraepithelial lesions
(HSIL)’, ‘cytology’, ‘HPV DNA testing’, ‘vaccination
against HPV’ and ‘women living with HIV’. Studies per-
formed outside of the WER, including pregnant women,
regarding HPV pathophysiology, case reports, posters and
systematic reviews, were excluded (Table 1).

Four reviewers (DK, EO, HA, MM) independently
screened potentially eligible studies and a quality check
was conducted by two reviewers (DK, HA). A secondary
screening process was performed before the full text anal-
ysis. Duplicate studies were removed and eligibility for
studies to be included was qualified by using the PICO
question format (population, intervention, comparators,
outcomes). The screening process was presented in a flow
diagram according to PRISMA guidelines (Figure 1).

2 KRANKOWSKA ET AL.

 14681293, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hiv.13602 by U

niversitat B
ern, W

iley O
nline L

ibrary on [22/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



A database was created including the following vari-
ables: authors, year of publication, study design, country,
number of study participants, mean age, mean CD4 cell
count, HIV viral load, antiretroviral treatment (ART)
status, cervical and anal HPV DNA testing, method of
HPV testing, HPV DNA test positivity, hrHPV DNA posi-
tivity, cervical and anal cytology results, vaccination status.

Statistical analysis

Statistical analysis was performed using the Comprehensive
Meta-Analysis (CMA) version 2.0 (Biostat, Inc.,
Englewood, NJ, USA) software. The z-test was used to
analyse the ratios. Using the random-effects model, we
calculated the aggregate prevalence of HPV in WLWH,
the corresponding p-value and 95% confidence interval
(CI), the Cochran's Q-statistic and its p-value. The
random-effects model was employed due to expected
heterogeneity across the studies and for consideration of
subject-specific effects. I2 value was used to assess het-
erogeneity among studies. Level of significance was set
at 5%. We evaluated publication bias using the Kendall's
tau and Egger's regression method. If publication bias
was present and significant, we performed the classic
failsafe test to determine the number of missing studies
required for the p-value of publication bias between the
observed studies to approximate >0.05. Categorical vari-
ables were summarized as frequencies and percentages
and continuous variables as means and standard

deviation. Subgroup analyses were conducted according
to country and hrHPV testing.

Some studies combined data on atypical squamous
cells of undetermined significance (ASC-US) with low-
grade squamous intraepithelial lesions (LSIL), or the atypi-
cal squamous cells could not rule out high-grade atypical
squamous cells (ASC-H) together with high-grade squa-
mous intraepithelial lesions (HSIL), negating the ability to
do a separate analysis; thus prevalence rates of ASC-US or
LSIL and ASC-H or HSIL were analysed together. Some
studies included only women who underwent cervical
excision or with cervical intraepithelial neoplasia (CIN) or
cervical cancer. These studies were excluded from the
analysis of pooled prevalence of cytology changes.

RESULTS

Of 2686 articles, 34 (involving 10 336 WLWH) met the
inclusion criteria (Table 2).

Most articles (31/34, 91%) were from the western part
of the WER, and mainly from Italy (10/34, 29%), while
only one was from eastern Europe (Table 2). One-third of
studies were retrospective (10/34, 29%) and one-third
were prospective (10/34, 29%). Studies were mostly car-
ried out in infectious diseases (ID) or HIV services
(14/34, 39%) and combined (13/34, 38%) ID/HIV services,
gynaecological services and sexual health clinics.

Studies were heterogenous by methodology, inclusion
criteria and presentation of results [e.g. some included

TABLE 1 Screening checklist.

1. Was the study published in 2011 or later? Yes/unclear, go
to Q2

No – exclude

2. Was the study carried out in any of the countries from the WHO region? Albania, Andorra,
Armenia, Austria; Azerbaijan, Belarus, Belgium; Bosnia and Herzegovinia, Bulgaria; Croatia,
Cyprus; Czech Republic; Denmark; Estonia; Finland; France; Georgia, Germany; Greece; Hungary;
Iceland; Ireland, Israel, Italy, Kazakhstan, Kyrgystzstan, Latvia; Lithuania; Luxembourg; Malta;
Monaco, Montenegro, The Netherlands; North Macedonia, Norway; Poland; Portugal; Republic of
Moldova, Romania; Russian Federation, San Marino, Serbia, Slovakia; Slovenia, Spain, Sweden,
Switzerland, Tajikistan, Turkey, Turkmenistan, Ukraine, UK, Uzbekistan

Yes/unclear, go
to Q3

No – exclude

3. Is this article about HPV-related dysplasia or cervical or anogenital cancer; and/or is it about
screening or prophylaxis of these cancers?

Yes/unclear, go
to Q4

No – exclude

4. Does the paper include data on adult women living with HIV (≥18 years old, cis- and
transwomen)?

Yes/unclear, go
to Q5

No – exclude

5. Is the paper a primary study or based on surveillance or mathematical modelling or a report (e.g.
randomized or non-randomized controlled trials, prospective or retrospective cohorts, cross-
sectional studies/prevalence studies, mathematical models, surveillance studies, qualitative studies,
conference communications, feasibility/pilot studies)?

Yes/unclear, go
to Q6

No – exclude

6. Does the paper include information about incidence of and/or screening method (cytology/HPV
testing/anoscopy) of HPV-related anogenital dysplasia or cancer and/or vaccination against HPV?

Yes – include No – exclude

HIV MEDICINE 3
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only women with a history of CIN; some categorized the
finding of ASC-US together with the finding of LSIL;
some carried out genotyping of both high- and low-risk
HPV (lrHPV) and some only hrHPV].

Among 23 studies presenting data on age, the mean
age of 5615 participants was 37 years [95% confidence
interval (CI): 34.678–39.513]. Data on CD4 cell count was
available from 17 studies with a mean CD4 count of
517.1 cells/μL (95% CI: 469.51–564.68). Overall,
1129/10 336 (11%) women were not on ART and had a
detectable HIV viral load (≥40 or ≥50 copies/mL depend-
ing on the detection limit of the study).

Cervical cancer prevention was the main focus in
the majority of studies (25/34, 73%), followed by anal
cancer (5/34, 15%). Three studies (3/34, 9%) focused on
more than one type of cancer and only one study (3%)
reported data on vulvar cancer (Table 3). In 13/25
(52%) studies on cervical cancer prevention, methods
detecting both hr- and lrHPV (e.g. linear assay) were
used. In 7/25 (28%) studies, methods detecting only
hrHPV (hybrid capture or PCR) were used, 4/25 studies
did not report HPV testing, and one reported only
mRNA testing. Two studies included only women with
CIN or cervical cancer in the analysis [16, 17], and one

FIGURE 1 Summary of selection process of articles and outcomes at each stage according to PRISMA guidelines.

4 KRANKOWSKA ET AL.
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study included only women after cervical excision [18]
(Table 3).

In total, 6294/10 336 (61%) women had cervical HPV
DNA testing performed, of whom 2328 (37%) tested posi-
tive (Table 4).

The hrHPV prevalence was 33.9% in women who
were tested for both hrHPV and lrHPV and 30.5% when
only hrHPV DNA was tested. One study which analysed
only women with history of CIN/ICC had hrHPV preva-
lence of 89.7%.

Eight prospective studies [19–26] performed sequen-
tial screening of cervical HPV DNA with a mean follow-
up of 3 years (range 6–33 months) and reported hrHPV
DNA was positive in 287/1657 (17.3%) of women
who underwent follow-up (pooled prevalence was 17.5%,
11–26.9%, I2 = 93.3) (Table 5).

Cervical cytology was reported in approximately 77%
of all WLWH (7935/10 336). After exclusion of studies
that analysed only women with CIN, cervical cancer or
after cervical excision [16–18] abnormal cytology was
found in 26.3% of women (6444). In women who had
hrHPV DNA and had cervical cytology, the calculated
pooled prevalence rates of cervical ASC-US, LSIL and
HSIL were 3.5%, 9.5% and 4.2%, respectively. Cervical
cancer was diagnosed in 14 women.

Six studies evaluated the association of CD4 cell count
<200 cells/μL with HPV prevalence [19, 20, 27–30] and
six the association of CD4 count <200 cells/μL with cervi-
cal abnormalities [16, 29, 31–34]. Two studies showed

TABLE 2 Data on 34 studies included in the review.

Variables
Number
of studies

Years of publication 2011–2012 6

2013–2014 2

2015–2016 11

2017–2018 7

2019–2020 3

2021–2022 5

Region where study
was conducted

West 29

Centre 3

East 1

West and centre 1

Country where study
was conducted

Belgium 2

Denmark 3

France 3

Germany 1

Ireland 1

Israel 1

Italy 9

Poland 1

Portugal 1

Romania 2

Spain 3

Sweden 2

Switzerland 1

UK 1

Ukraine 1

France, UK, USA 1

France, Ireland, Italy,
Poland, UK

1

Study type Prospective 10

Retrospective 10

Observational 14

Service in which the
study was conducted

Infectious diseases/
HIV service

14

Gynaecological
service

3

Multiple services 13

National cohort 3

Pathology department 1

Anogenital region
studied in this study

Cervical 25

Anal 5

Cervical and anal 3

Vulval 1

(Continues)

TABLE 2 (Continued)

Variables
Number
of studies

Method of screening
for cervical cancer
used in study

Cytology only 4

HPV testing only 1

Both cytology and
HPV testing

23

Method of screening
for anal cancer used
in study

Cytology only 1

Anoscopy only 1

HPV testing only 3

Cytology and
anoscopy

0

Cytology and HPV
testing

2

Cytology and
anoscopy and HPV
testing

1

Primary prophylaxis HPV vaccination
status of analysed
women given

8

HIV MEDICINE 5
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increased risk of HPV or HPV persistence in women with
CD4 count <350 cells/μL [26, 35]. One study reported
that women with a high viral load >20 000 copies/mL
were more often carriers of HPV [28], and another
showed a correlation between viral load >10 000 copies/
mL and cervical cytological abnormalities [30].

Less than 8% of women underwent testing for anal
HPV DNA and 2% of women had anal cytology
(800/10 336 and 228/10 336, respectively). The calculated
pooled prevalence of anal hrHPV was 47.3% (39–55.6).
Approximately 19.2% of those who had anal cytology had
ASC-US or LSIL and 5.2% had ASC-H or HSIL. HPV
DNA testing in women with anal abnormalities was
rarely conducted and we were unable to calculate the
prevalence of hrHPV in this group.

Only one study (1/34, 3%) presented data on vulvar
cancer. This prospective study of VIN showed that
WLWH were younger at diagnosis than women without
HIV (median age of 37 vs. 44 years), more frequently had
multifocal and multicentric disease than women without
HIV and had a lower survival than women without HIV.
However, there was no significant difference in the
hrHPV distribution between the two groups [7].

Only eight studies commented on the number of
women who were vaccinated against HPV; only one
of these looked at anal cancer, and another at both anal
and cervical cancer. There was no information about the
vaccination status in the majority of women in the ana-
lysed studies (81.6%, 8434/10 336). In total, 5.6% of
women (106/1902) whose vaccination status was known
were vaccinated. A study conducted in Romania showed
that 30% of newly identified HPV infections among
WLWH aged ≥20 years were vaccine-preventable
HPV [20].

In another study 60% of HPV infections detected in
the HSIL group could have been prevented by
vaccination [25].

DISCUSSION

This systematic review explored available data on screen-
ing and prevention of HPV-related anogenital cancers in
WLWH across the WER.

Most of the studies included in this review focused on
screening for cervical cancer, and even though it is an
important topic, screening for other HPV-related cancers
is not documented. HPV-related anogenital cancers are
clearly a multidisciplinary disease area incorporating
HIV, infectious diseases, gynaecology and sexual health
services. The heterogeneity of studies illustrated the enor-
mous variety in screening strategies and guidelines for
anogenital cancers in WLWH across Europe.

TABLE 4 Data on screening methods of cervical and anal

cancer in studies included in the review.

Method of
screening

Number
of WLWH

Cervical HPV
DNA testing

Carried out 6294/10336 (61%)

Positive test, not
genotype-specific

2328/6294 (37%)

Known hrHPV 1600/6294 (25.4%)

Cervical
cytology

Carried out 7935/10336 (77%)

Abnormal cytology 1909/7935 (24%)

ASC-US and LSIL 1210/1909 (63.4%)

ASC-US and known
HPV DNA (+) test

168/1909 (8.8%)

LSIL and known HPV
DNA (+) test

389/1909 (20.4%)

ASC-H and HSIL 621/1909 (32.5%)

HSIL and known HPV
DNA (+) test

158/1909 (8.2%)

Cervical cancer 14/1909 (0.7%)

Anal HPV
DNA testing

Carried out 800/10336 (7.7%)

Positive HPV test 445/800 (56.6%)

Known hrHPV 350/800 (43.7%)

Anal cytology Carried out 228/10336 (1.2%)

ASC-US or LSIL 41/228 (18%)

ASC-H or HSIL 16 /228 (7%)

Abbreviations: ASC-H, high-grade atypical squamous cells; ASC-US, atypical
squamous cells of undetermined significance; HSIL, high-grade squamous
intraepithelial lesions; hrHPV, high-risk HPV; LSIL, low-grade squamous
intraepithelial lesions; WLWH, women living with HIV.

TABLE 5 Data on results of prospective studies about cervical

cancer.

Number of prospective
studies

8

Number of prospective
studies which showed data
on HPV persistence in
cervix

3

Countries where the study
was conducted

Multicentre (Ireland, UK, Italy,
France, Poland) – 1; Italy –
1; Denmark – 1

Length of follow-up (years)
(mean)

3

How often was the screening
performed (months)
[range]

6–33

hrHPV persistence in follow-
up

287/1657, pooled prevalence
17.5% (11–26.9%, I2 = 93.3)

Abbreviation: hrHPV, high-risk HPV.
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HPV testing as part of screening for
cervical cancer among WLWH

Most of the studies included in this review (24/34)
described HPV testing as part of screening for cervical
cancer. The majority of studies used HPV DNA testing
based on PCR.

Prevalence estimates of hrHPV for WLWH differed
across the various countries of WER; however, overall,
prevalence of cervical hrHPV was reported at over 30%,
more than double the hrHPV prevalence of their HIV-
negative peers [36].

Studies focusing on general populations of women
have demonstrated that testing for HPV DNA provides
fewer false-negative results than cervical cytology [37].
Yet there are still large variabilities in guidelines of
screening for cervical cancer among WLWH. The WHO
guidelines for screening and treatment of cervical pre-
cancerous lesions for cervical cancer prevention recom-
mends using HPV DNA detection as the primary
screening test and suggests starting screening of
WLWH every 3–5 years from the age of 25 years [12].
The European AIDS Clinical Society (EACS) recom-
mends doing a PAP smear or a liquid-based cytology for
WLWH from the age of 21 years every 1–3 years with
varying indications for HPV DNA testing. The
European Society of Gynaecological Oncology (ESGO)
and European Federation of Colposcopy (EFC) in
2020 stated that uncertainty remains over the recom-
mended age of first screen as well as the optimal
screening frequency for all those at risk of cervical
cancer. Given that cervical cancer can develop
within 5–10 years after hrHPV acquisition in WLWH
without ART [38] and many girls have their sexual
debut before the age of 16 [39], a younger age at first
screen may be more appropriate in many areas of
Europe. Alternatively, screening at a certain number of
years after sexual debut rather than a biological age
could be used; however, this may be more difficult to
implement.

Only one study [40] mentioned self-sampling for
cervical HPV DNA, yet this method has been
approved by the WHO and the ESGO as it has
comparable sensitivity to physician-collected samples
and has shown improvement in reaching those who
do not routinely attend cervical cancer screening
[12, 13, 38]. Data on HPV self-sampling among WLWH
mainly come from outside Europe [41], and therefore
Cicconi et al.'s finding that WLWH in England
found self-sampling acceptable is of value and could
support expanding the use of this method in the WER,
particularly for women who decline standard
screening [40].

Women with low CD4 count and detectable
HIV viral load have a higher risk of HPV
infection and cytological abnormalities

Many studies included in this review showed that low
CD4 count (defined as <200 cells/μL) is a predisposing
factor for cervical HPV infection [19, 20, 27–30] and cer-
vical abnormalities [16, 29, 31–34]. These results are con-
sistent with studies showing that WLWH are at increased
risk of cervical cancer, especially with significant immu-
nosuppression [42, 43]. In addition, having a high or
detectable HIV viral load is correlated with cervical HPV
prevalence and cytological abnormalities [28, 30, 33]. By
contrast, sustained HIV virological suppression (<50 cop-
ies/mL) for at least 40 months and median CD4 count
>500 cells/μL for 18 months were associated with
decreased risk of persistent hrHPV infection [44].

Shorter duration of ART and having a previous AIDS-
defining illness were both associated with HPV infec-
tion [35], while good ART adherence decreased the risk
of cervical abnormalities [16]. These results are in line
with other studies showing that ART was associated with
a decreased risk of both HSIL and CIN incidence [45].

Clear guidelines and screening for anal
cancer in WLWH are needed

Of eight studies focusing on screening of anal cancer,
only a small number of women had anal HPV testing
(<8%), while the calculated pooled prevalence of anal
hrHPV was relatively high at 47.3%. This suggests that
data are still inadequate. Moreover, even if digital rectal
examination (DARE) every 1–3 years is the most fre-
quently mentioned method of screening for anal cancer,
the role of anal cytology and/or anal HPV DNA testing
remains unclear [8].

The Anal Cancer HSIL Outcomes Research
(ANCHOR) study results showed that the risk of progres-
sion to anal cancer is significantly lower when HSIL is
treated, as compared with active monitoring [11]. There-
fore, the New York State Department of Health AIDS
Institute Committee recommended performing yearly
anal cytology in people with HIV aged ≥35 years, men
who have sex with men (MSM), cisgender women, trans-
gender women and transgender men [15].

In our review, the prevalence of anal ASC-US or LSIL
was 19.2% and the prevalence of ASC-H or HSIL
was 5.2%.

The value of routine anal cytology remains controver-
sial as it requires specific training and experience in read-
ing slides, with variable sensitivity (55–93%) and
specificity (32–81%) for detection of HSIL [46, 47]. Also,
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high-resolution anoscopy (HRA) is expensive, not rou-
tinely available and poorly tolerated by patients. To date,
the European Society for Medical Oncology (ESMO) does
not recommend either of these methods for primary
screening but recommends DARE [48]. The ESMO guide-
lines underline the importance of screening for synchro-
nous cervical, vulvar and vaginal intraepithelial
neoplasia in women who have AIN.

Lastly, none of the studies included in this review
described the acceptability rate of screening for anal can-
cer, which is a crucial point in the diagnostic work-up. A
study not included in this analysis, conducted in Quebec,
showed that digital anorectal examination, anal cytology
and high-resolution anoscopy were considered very
acceptable methods of screening for anal cancer among
WLWH [49]. Nonetheless, many WLWH are still not
aware of the advantages of screening for anal cancer or of
being at increased risk of having it [46, 47]. Thus, health-
care providers should educate patients about the current
knowledge, and barriers to attending screening should be
addressed.

Barriers to screening of HPV-related
anogenital cancers need to be addressed

Lack of access to gynaecological services [50], migrant
status [29] and drug use [24] were the main barriers to
cervical cancer screening we identified in our analysis.

Other barriers previously described include lack of
knowledge about cervical cancer and screening, stigma,
fear of the procedure or getting a positive diagnosis,
absence of symptoms, financial concerns [51, 52], lan-
guage barriers [53, 54], as well as lack of availability and
affordability of HPV tests, trained workforce, proper
health infrastructure [55] and long waiting lists [51].
Lack of sufficient prevention programmes, services and
sexual education in many eastern European countries are
additional contributing factors to the increase of sexually
transmitted infections in this region and the highest inci-
dence of cervical cancer in Europe [56, 57]. Improved
funding and integration of screening with other services,
such as HIV, are needed to achieve WHO goals [58].

Vaccination against HPV for WLWH is
needed

Vaccination against HPV is an important method in pre-
vention of cervical cancer and protection from anogenital
warts [48].

Few (8/34) studies included in this review presented
data on vaccination against HPV among WLWH, and the

vaccination rate was less than 6%, much lower than
the WHO target of 90% [12]. It should be noted that the
WHO target refers predominately to adolescent girls,
whereas only studies involving adults (≥18 years of age)
were included in this review.

Vaccination against HPV for WLWH was recom-
mended by several studies due to the higher risk of
HPV persistence and a greater risk of multiple HPV
infections in this population [16, 33]. There are data
showing that the non-16/18 hrHPV genotypes are more
prevalent in WLWH and multiple HPV infections are
associated with dysplasia and HSIL [31, 33, 59]. As
WLWH have a wide distribution of hrHPV subtypes,
the nonavalent vaccine could potentially bring more
benefit than the dual or quadrivalent vaccine, as it
would protect against more carcinogenic subtypes than
the other vaccines [21, 22, 25, 30, 31, 35]. The EACS
recommends nonavalent vaccination of PLWH until
the age of 45 years [14].

There are not many studies on vaccination against
HPV in older women. The VIVIANE study, though not
involving WLWH, showed that the dual vaccine (HPV
16/18) continues to protect against infections, cytologi-
cal abnormalities and lesions associated with HPV
16/18 and CIN1+ irrespective of HPV type over 7 years
of follow-up in women older than 25 years [60]. In
view of the fact that, with changing sexual partners,
people have an increased risk of acquisition of new
HPV, the Centers for Disease Control and Prevention
recommended that all men and women aged 27–
45 years who are not adequately vaccinated might be at
risk for new HPV infection and might benefit from
vaccination [61].

In addition, HPV vaccination may decrease recur-
rences of high-grade intraepithelial lesions in women
after surgical treatment of dysplasia [62, 63].

To date, there are no clinical trials showing the pro-
tective value of vaccination of people living with HIV
older than 27 years in terms of prevention of anal
HSIL [64].

Our study has some limitations. The review
did not include national guidelines regarding
screening for anogenital cancers and thus some screen-
ing practices and standards might have been missed.
Also, the studies included in this review were only in
English.

The paucity of published literature from central and
eastern Europe made it difficult to compare screening
and vaccination practices between various regions of
Europe. The heterogeneity of presentation of the results
in studies included in this review meant that a small
number of studies with similar methodology were
included in the meta-analysis calculations.
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CONCLUSIONS

Cervical cancer screening significantly decreases the
incidence of the condition worldwide, but barriers to
such screening still exist among WLWH. To improve
the uptake of screening programmes, clear guidelines
about HPV-related anogenital cancer screening are
required.

Educational campaigns about HPV and cervical
cancer screening methods are needed for both patients
and healthcare providers. An integration of the gynaeco-
logical services into the HIV clinics is crucial. Shifting
from cytology to HPV DNA testing as screening methods
for cervical cancer could also improve attendance of
screening programmes. Self-sampling for HPV might
increase the uptake of cervical cancer screening to an
even greater degree. Earlier HIV diagnosis, retention in
care and effective HIV treatment may decrease the risk of
HPV persistence. Women with CD4 count <200 cells/μL
require more frequent cervical cancer screening. Women
with a positive hrHPV test should be referred to the
gynaecologist for colposcopy. Women with cervical
abnormalities or cancer have an increased risk of anal
cancer and need to be screened accordingly. Also, a
visual inspection of the vulva must not be omitted.

Screening, early detection and treatment of AIN can
prevent anal cancer. A DARE is a tolerated method of
screening for anal cancer, and therefore integrating it
into routine HIV consultation could help to detect anal
cancer at an early and ‘more easily curable’ stage. In
addition, clinicians should educate patients about anal
cancer symptoms, which include bleeding, itching, palpa-
ble masses and pain. More education about vaccination
against HPV among healthcare providers and WLWH is
also needed.

Lastly, universally free vaccination of all WLWH
screened for and affected by HPV-related cancers should
be a public health priority.
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