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5. SCREEN-AND-TREAT APPROACH AND
WOMEN AT DIFFERENTIAL RISK

5.1 Screen-and-treat approach
The primary aim of cervical cancer screening
is to identify women with cervical precancerous
lesions that need to be treated to prevent invasion
(Schiffman et al., 2016; Wentzensen et al., 2017).
Although cervical screening involves the whole
population of women over a wide age range, only
very few women actually need treatment. Many
cervical cancer screening programmes rely on
a multistep process to achieve efficient cervical
cancer prevention, including an initial screening
test with or without triage testing, colposcopic
evaluation with cervical biopsies, and treatment
decisions based on histological evaluation of
cervical biopsies, followed by removal or destruc
tion of the transformation zone, including the
precancerous tissue (Arbyn et al., 2010; Perkins
et al., 2020). This approach enables treatment to
be limited to women with a very high proba
bility of an existing precancer, and avoids over
treatment of women without precancer. A few
guidelines in multistep screening programmes
recommend immediate treatment without
histological confirmation in women with a very
high probability of an existing precancer, as
indicated by screening and triage tests (Perkins
et al., 2020). Before treatment, all women with
a positive screening test result should undergo

visual evaluation to assess the lesion size and the
type of the transformation zone and to rule out
suspected invasive cancer (WHO, 2011, 2014,
2019).

5.1.1 Rationale for screen-and-treat
strategies
Multistep cervical cancer screening pro
grammes involving colposcopy and histology
require considerable investment in infrastructure, training of a skilled workforce, and
quality control efforts (Arbyn et al., 2010).
These programmes have typically been devel
oped over decades and are difficult to establish
in resource-constrained settings. Furthermore,
multistep cervical cancer screening strategies
require multiple visits with patient–provider
interactions, including visits for screening,
surveillance, colposcopy, and treatment. At
each step there is a risk of loss to follow-up,
with the consequence that a prevalent precancer may progress to cancer if left untreated. Loss to follow-up is a particular concern
in resource-constrained settings, where women
may have to travel long distances to health facil
ities and cannot be easily contacted to commu
nicate test results and invite them to return for
follow-up visits and treatment if needed. Loss to
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follow-up can be decreased when fewer visits to
a clinic are required, and it is minimized when
screening and treatment are performed during
the same visit.
Screen-and-treat approaches are designed to
require fewer resources compared with multistep
programmes, and to decrease the need for repeat
visits (Denny et al., 2017; Cherniak et al., 2019).
Although different screen-and-treat strategies
exist, the unifying feature is that treatment is
performed without a colposcopy-directed biopsy
and histological confirmation of precancer.
Typically, in screen-and-treat programmes more
women need to undergo treatment than in multi
step screening programmes, in which the posi
tive predictive value (PPV) increases at each step.
A variation of the screen-and-treat approach
is the screen-triage-and-treat strategy, known
as the see-and-treat strategy when colposcopy
triage is used, in which screen-positive women
undergo a second test to increase the specificity
and PPV for precancer, to decrease unnecessary
treatment.
Ideally, screening and triage tests should be
performed with a fast turnaround, to enable both
screening and treatment to be carried out during
a single visit. In some settings, delayed processing
of screening tests may be the only option and
may require women to return for treatment.

5.1.2 Screening and triage modalities in
screen-and-treat programmes
The screening modalities used in screen-andtreat programmes are either visual tests, such as
visual inspection with acetic acid (VIA) and auto
mated visual evaluation, or molecular tests, such
as human papillomavirus (HPV) testing with
or without genotyping. See-and-treat strategies
include colposcopic evaluation before treatment.
Because cytology involves delayed processing
and requires substantial infrastructure and
training, it is not suitable for screen-and-treat
programmes. Accuracy data and effectiveness
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studies of the underlying screening tests outside
of screen-and-treat programmes are summa
rized elsewhere (see Section 4.2, Section 4.4, and
Section 1.2.5).
(a)

Visual inspection with acetic acid (VIA)

VIA was the first screening approach used
in screen-and-treat programmes. VIA is a very
simple and low-cost screening approach, which
is conducted by applying acetic acid to the cervix,
followed by visual inspection and assessment of
acetowhitening (see Section 4.2.1).
The advantages of VIA are its wide avail
ability, the lack of infrastructure requirements,
and the possibility of making immediate treat
ment decisions and performing treatment in the
same session. However, despite its appeal as a
simple test, VIA requires training and quality
control; it is also a highly subjective and variable
test that has low accuracy. Any screen-and-treat
strategy requires visual evaluation of the cervix
to determine eligibility for treatment by either
ablation or incision; assessment of eligibility
for treatment is part of the visual evaluation
performed for VIA.
(b)

Automated visual evaluation

Recently, automated approaches have been
developed to provide objective evaluation of
cervical images (see Section 4.6.1).
Although automated visual evaluation has
shown good performance in primary screening,
it requires a health worker to take a high-quality
image in the entire screening population.
Alternatively, automated visual evaluation can
be used as a triage test for women with positive
HPV test results from self-collected samples; this
dramatically decreases the number of women for
whom automated visual evaluation is needed.
This approach may enable the implementation
of single-visit screen-and-treat strategies in the
future, which would decrease the proportion
of women who need treatment compared with
VIA-and-treat or HPV test-and-treat strategies.

Cervical cancer screening
(c)

HPV testing

HPV testing is an objective test that has
higher accuracy for the detection of precancer
compared with VIA (see Section 4.4.3).
The turnaround time for HPV tests is impor
tant for the implementation of screen-and-treat
approaches. When HPV testing is not performed
immediately, women need to be contacted to
communicate test results and screen-positive
women need to return to the clinic for treat
ment. However, rapid HPV testing, or point-ofcare testing, which can be performed in clinics
where women undergo screening, is possible and
enables the implementation of single-visit strate
gies similar to those of VIA programmes.

5.1.3 Treatment modalities in screen-andtreat programmes
Treatment of cervical cancer and of precan
cerous lesions as commonly performed in orga
nized screening programmes is described in
Section 1.2.5.
(a)

Ablative treatment

Ablative treatment approaches, such as cryo
therapy and thermal ablation, are based on the
destruction of the tissue at risk, without tissue
excision. Ablative treatment is efficacious for
ectocervical lesions, but endocervical lesions
cannot be treated efficiently using this method.
In addition, in postmenopausal women the
transformation zone is located in the endocer
vical canal and cannot be reached with ablative
treatment modalities.
The most widely evaluated screen-and-treat
strategy is the combination of VIA with cryo
therapy. This approach can be conducted in a
single visit by a health worker who performs the
screening, evaluates eligibility for treatment, and
then performs cryotherapy. Cryotherapy uses
gas (typically carbon dioxide or nitrous oxide) to
cool down a metallic probe to −90 °C; this probe
is applied to the surface of the cervix for topical

tissue destruction. A reliable supply of gas can
be a challenge in resource-constrained settings,
and this has led to the failure of cryotherapy
programmes in some settings (Maza et al.,
2018). Cryotherapy was shown low recurrence
rates with limited harms, but with low-quality
evidence, which limits the assessments of effi
cacy and harms (Chamot et al., 2010; Santesso
et al., 2016).
Recently, thermal ablation has been evalu
ated as an alternative to cryotherapy. Thermal
ablation is based on the application of a heated
probe to the surface of the cervix for topical
tissue destruction. Thermal ablation does not
require gas and can be performed with a hand
held battery-powered device; this decreases the
infrastructure requirements compared with
cryotherapy. Several studies have suggested that
thermal ablation has a performance comparable
to that of cryotherapy, and that it is safe and
acceptable (Dolman et al., 2014; Randall et al.,
2019; Sandoval et al., 2019; Pinder et al., 2020;
Zhao et al., 2020). In 2019, WHO published
evidence-based guidelines on the use of thermal
ablation to treat cervical precancer (WHO, 2019).
(b)

Excisional treatment

In some settings, excisional treatment has
been used as the primary treatment modality
in screen-and-treat programmes (Chamot et al.,
2010; Santesso et al., 2016; Greene et al., 2019).
Excisional treatment using electrical loops or
surgical knives requires more infrastructure in
clinics and providers who are trained and expe
rienced. Tissue specimens that are removed with
excisional treatment can be used for histological
evaluation to confirm the presence of cervical
precancer and to rule out invasive cancer.
Although establishing an infrastructure for exci
sional treatment on a large scale is challenging in
resource-constrained settings, excisional treat
ment needs to be available for women who are
not eligible for ablative treatment.
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5.1.4 Evaluation of screen-and-treat
strategies
Evaluation of the efficacy, benefits, and harms
of screen-and-treat strategies requires different
study designs compared with strategies that rely
on colposcopy-directed biopsy with histological
confirmation and excisional treatment. Large
screening trials have evaluated the detection of
cervical precancer and cancer at baseline and the
detection of precancer in the second screening
round as indicators of screening efficacy. These
evaluations require histological end-points,
which are not available in screen-and-treat strat
egies. When no histological information is avail
able, the effects of screen-and-treat strategies
can be evaluated only by using population-wide
estimates of cancer incidence. However, in lowresource settings cancer registries are often
either non-existent or unreliable, and substan
tial lead time is needed to observe a reduction in
cancer incidence. Therefore, clinical trials evalu
ating screen-and-treat strategies usually include
a histology component, with biopsy sampling
at the time of ablative treatment and/or during
follow-up after treatment.
Screen-and-treat strategies typically lead
to the treatment of a larger proportion of the
screened population compared with multistep
screening strategies, treating many women
without prevalent precancer. Therefore, assess
ment of treatment harms plays a greater role
compared with strategies in which treatment is
restricted to women with histological confirma
tion of precancer.
Ten studies reported on the effectiveness of
screen-and-treat strategies to prevent precan
cerous lesions or cervical cancer (Table 5.1).
The screening modality included VIA in seven
studies and HPV DNA testing in two studies,
and VIA and HPV DNA testing were compared
in one randomized controlled trial (RCT). The
treatment modalities used in women with a posi
tive screening test result in these studies included
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cryotherapy in seven studies, a combination of
cryotherapy and thermal ablation in two studies,
and thermal ablation in one study.
In a large RCT in South Africa, 6555 women
(5001 HIV-negative women, 784 women living
with HIV [WLHIV], and 770 women of unknown
status) were randomized into three groups: to
receive cryotherapy if an HPV DNA test result
was positive, to receive cryotherapy if a VIA test
result was positive, or to undergo delayed eval
uation (Denny et al., 2005). All women under
went colposcopy and biopsy of all acetowhite
lesions after 6 months or 12 months to ascer
tain cervical intraepithelial neoplasia grade 2
or worse (CIN2+) end-points. In both the HPV
DNA test screening arm and the VIA screening
arm, 22% of women were referred for treatment
with cryotherapy. In an analysis restricted to
the HIV-negative women at the 6-month visit,
CIN2+ was diagnosed in 0.85% (95% confi
dence interval [CI], 0.40–1.29%) of the women
screened with HPV DNA testing, 2.11% (95% CI,
1.42–2.79%) of the women screened with VIA,
and 2.75% (95% CI, 1.96–3.54%) of the women in
the delayed evaluation group. Over 12 months,
an HPV screen-and-treat protocol would have led
to a 56% reduction in the prevalence of CIN2+,
whereas a VIA screen-and-treat protocol would
have led to a 27% reduction in the prevalence
of CIN2+ compared with the delayed evalua
tion group (Denny et al., 2005). In both treat
ment groups, 36% of women reported pain or
light-headedness during the procedure. Vaginal
discharge was common after cryotherapy, and
abdominal pain occurred in a few women, but
serious adverse events were very rare. There
was a significant reduction in the cumulative
prevalence of CIN2+ in the HPV DNA testing
arm compared with the delayed evaluation arm
(1.4% vs 4.6%; relative risk [RR], 0.31; 95% CI,
0.20–0.50), but there was no significant reduc
tion in the VIA arm compared with the delayed
evaluation arm (3.5% vs 4.6%; RR, 0.76; 95% CI,
0.52–1.1). In WLHIV, similar reductions in the

Table 5.1 Studies on the effectiveness of screen-and-treat strategies for the prevention of HSIL+/CIN2+
Reference
Design
Country

Pathway/
comparison

Screened
population size
Age (years)
HIV prevalence

Sample and test
Screen positivity
(%)

Number of
visits
Treatment

Follow-up
time
Follow-up
population

Ascertainment
of end-points

Summary findings

Denny et al. (2005)
RCT
South Africa

VIA + treatment
vs HPV +
treatment
vs delayed
evaluation

6555
35–65
12% (782 HIVpositive of 6542
results)

Cervical specimen
on HC2
VIA positivity: 22
HPV positivity: 22

2
Cryotherapy

6 mo and
12 mo
5667

Colposcopy and
biopsy

Sankaranarayanan
et al. (2007)
Prospective cohort
India

VIA
(+ colposcopy
+ biopsies) +
treatment

1879
30–59
NR

NA
NR

1
Cryotherapy

6 mo
1026
(treated with
cryotherapy at
enrolment)

Histology or
colposcopy

6 mo: CIN2+ prevalence
(95% CI):
HPV DNA group:
0.80% (0.4–1.2%)
VIA group:
2.23% (1.57–2.89%)
Control group:
3.55% (2.71–4.39%)
12 mo: CIN2+ prevalence
(95% CI):
HPV DNA group:
1.42% (0.88–1.97%)
VIA group:
2.91% (2.12% – 3.69%)
Control group:
5.41% (4.32–6.5%)
CIN2+: 2.04%
Invasive cancer: 0.2%
Cure rates: 71.4% for women
with CIN2 and 68.0% for
women with CIN3

Cervical cancer screening
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Reference
Design
Country

Pathway/
comparison

Screened
population size
Age (years)
HIV prevalence

Sample and test
Screen positivity
(%)

Number of
visits
Treatment

Follow-up
time
Follow-up
population

Ascertainment
of end-points

Summary findings

Parham et al.
(2010)
Prospective cohort
Zambia

VIA-DC

6572
33 (median age)
100%

NA
VIA positivity: 54

1 where
possible
Cryotherapy

20% of
women who
underwent
treatment
returned for
FU at 6−12 mo
NA

Estimation
of cervical
cancer deaths
prevented

Martin et al. (2014) VIA + treatment
Prospective cohort
Guyana

21 597
25–49
8%

NA
VIA positivity: 13
WLHIV: 16
HIV-negative
women: 13

1
Cryotherapy

VIA

Starks et al. (2014)
Prospective cohort
Mexico

2522
30–50
NR

Vaginal sample on
HC2
HPV positivity: 20

NR
Cryotherapy

12 mo
1027 of 2046
VIA-positive
at baseline
(69% of
WLHIV
screened vs
48% HIVnegative/
unknown
screened)
6 mo and 2 yr
for women
treated with
cryotherapy
226 at 6 mo
137 at 2 yr (of
291 women
treated with
cryotherapy)

58.5% of VIA-positive
women were eligible for
ablative treatment
1 cervical cancer death was
prevented per 46 WLHIV
screened using the screenand-treat programme
34% of women who
underwent cryotherapy had
abnormal VIA test result
at 6 mo (34% of them had
CIN2+)
68% of women who
underwent LEEP had
abnormal VIA test result
at 6 mo (40% of them had
CIN2+)
85% of women who were
eligible received immediate
cryotherapy
95% of women were VIAnegative at second screening
Non-physician providers
were more likely than
physicians to continue
offering services

HPV + treatment

6 mo: HPV
+ VIA +
colposcopy +
biopsy
2 yr: HPV
+ VIA +
colposcopy +
biopsy

VIA false-positive rate: 5%
At 6-mo FU, 68% women
were hrHPV-negative
Of 32% (n = 73) hrHPVpositive: 5 CIN2+
At 2-yr FU, 85% of women
were hrHPV-negative
Of 15% (n = 21) hrHPVpositive: 0 CIN2+
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Table 5.1 (continued)

Table 5.1 (continued)
Pathway/
comparison

Screened
population size
Age (years)
HIV prevalence

Sample and test
Screen positivity
(%)

Number of
visits
Treatment

Follow-up
time
Follow-up
population

Ascertainment
of end-points

Summary findings

Thida et al. (2015)
Community-based
evaluation study
Myanmar

VIA + treatment

NA
VIA positivity: 7.5

1
Cryotherapy

12 mo
103 of 119
(treated with
cryotherapy at
enrolment)

VIA

Treatment rate: 98.4%
FU: 3 women with persistent
lesions
Cure rate: 97.1%

Chigbu et al.
(2017)
Prospective cohort
Nigeria

VIA + treatment

1617
30–49
Known HIVpositive cases
and those
with other
gynaecological
problems
were referred
for further
management
653
30–50
NR

NA
VIA positivity:
10.9

1
Cryotherapy

12 mo
649

VIA (by same
provider) +
biopsies (if
VIA-positive)

Tran et al. (2017)
Prospective cohort
Cameroon

“HPV16/18/45positive” or
“positive to other
hrHPV + VIA/
VILI abnormal”
+ treatment

1012
30–49
NR

Vaginal sample on 1
Xpert HPV test
Thermal
hrHPV prevalence: ablation
18.6
HPV16/18/45
positivity: 6
Other hrHPV +
VIA/VILI: 6

6 mo and
12 mo
130 at 6 mo
112 at 12 mo

Persistence
of high-grade
disease on
cytology

HSIL at enrolment: 4.1%
HSIL at 1 yr: 0.5% (reduction
statistically significant;
P = 0.0001)
Cryotherapy cure rate: 87.9%
(95% CI, 76.82–94.33%)
At baseline, treatment of
< CIN2 (overtreatment):
9.9%
At 6 mo, 89% had no
evidence of disease
Cure ratea: 58.8%
At 12 mo, 87% had no
evidence of disease
Cure ratea: 70.6%
Treatment failure (higher
risk of persistent disease) was
associated with the presence
of occult endocervical lesions
at baseline diagnosis
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Reference
Design
Country

Reference
Design
Country

Pathway/
comparison

Screened
population size
Age (years)
HIV prevalence

Sample and test
Screen positivity
(%)

Number of
visits
Treatment

Follow-up
time
Follow-up
population

Ascertainment
of end-points

Summary findings

Cholli et al. (2018)
Prospective cohort
Cameroon

VIA/VILI-DC
hrHPV testing
(for research
purposes)

913
≥ 30
42%

Cervical specimen
on careHPV test
VIA/VILI-DC
positivity: 4.8
WLHIV: 7.6
HIV-negative
women: 2.8
hrHPV positivity:
24.4
WLHIV: 41
HIV-negative
women: 12

1
Cryotherapy
Thermal
ablation

12 mo
136 of 245
(positive for
VIA/VILIDC and/or
hrHPV)

VIA/VILIDC + hrHPV
testing (cotesting)

Pinder et al. (2020)
RCT (pilot phase)
Zambia

VIA + treatment NR
(VIA-positive
≥ 25
women
52%
randomized to
thermal ablation
or cryotherapy or
LLETZ)
(HPV testing
for research
purposes)

Cervical specimen
on Xpert HPV test
NR

1
6 mo
Thermal
750
ablation vs
cryotherapy vs
LLETZ

50% of VIA/VILI-DCpositive women were hrHPVnegative
VIA/VILI-DC-positive
women with HIV infection
were 3 times as likely to
be hrHPV-positive than
HIV-negative women (65%
vs 20%)
FU: 49% of women who were
HPV-positive at enrolment
retested negative (44%
cleared infection without
treatment)
Treatment success (P = 0.31):
Cryotherapy: 60%
Thermal ablation: 64%
LLETZ: 67%
Few participants reported
moderate to severe pain in
any group immediately after
the procedure
None of the participants
reported any complication
requiring medical
consultation or admission to
hospital

VIA + HPV
testing
(participants
who were VIAnegative but
HPV-positive
were advised to
attend a repeat
FU visit at
12 mo)

CI, confidence interval; CIN2+, cervical intraepithelial neoplasia grade 2 or worse; FU, follow-up; HC2, Hybrid Capture 2; HPV, human papillomavirus; hrHPV, high-risk HPV; HSIL,
high-grade squamous intraepithelial lesion; LEEP; loop electrosurgical excision procedure; LLETZ, large loop excision of the transformation zone; mo, month or months; NA, not
applicable; NR, not reported; RCT, randomized controlled trial; VIA, visual inspection with acetic acid; VIA-DC, VIA enhanced by digital cervicography; VIA/VILI, visual inspection
with acetic acid and Lugol’s iodine; VILI-DC, visual inspection with Lugol’s iodine enhanced by digital cervicography; WLHIV, women living with HIV; yr, year or years.
a In women with CIN2+ disease at enrolment who underwent thermal ablation (n = 17).
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Table 5.1 (continued)

Cervical cancer screening
cumulative prevalence of CIN2+ over 36 months
were observed in the HPV DNA testing arm
compared with the delayed evaluation arm (3.1%
vs 15.5%; RR, 0.20; 95% CI, 0.06–0.69), and to
a lesser extent in the VIA arm (7.6%; RR, 0.51;
95% CI, 0.29–0.89) (Kuhn et al., 2010) (see also
Section 5.2.1).
The observational studies on VIA screenand-treat approaches reported a wide range of
test positivity, ranging from 5% to 22%, and in
HPV screen-and-treat studies the test positivity
ranged from 19% to 24% (Table 5.1). Several
studies included WLHIV, with variable propor
tions ranging from 8% to 100%. Test positivity
was higher for both VIA and HPV testing in
WLHIV compared with HIV-negative women.
The assessment of treatment success was hetero
geneous; some studies used biopsy-confirmed
end-points at different time points, in part trig
gered by positive VIA test results in follow-up,
whereas other studies accepted a negative VIA
result on follow-up examination as an indicator
of treatment success. [This limited the compara
bility of treatment success across studies.]
In a study of VIA and cryotherapy in 653
women in Nigeria (Chigbu et al., 2017), the cure
rate was reported to be 88% at a follow-up of
1 year. However, follow-up biopsy and histolog
ical confirmation was obtained only from women
with a persistent positive VIA test result or a new
positive VIA test result at 1 year. [This possibly
inflates the estimate.] In a study of a screen-andtreat strategy in 1012 women in Cameroon (Tran
et al., 2017), women with positive test results for
HPV16, HPV18, HPV45, or other carcinogenic
types and abnormal VIA results were treated
using thermal ablation. A cure rate of 71% at
12 months was reported. [Follow-up diagnosis
was based on cytology, not histologically verified
CIN.]
Several studies did not report the initial test
positivity, and others did not have enough case
numbers to assess treatment success.

5.2 Screening of women at
differential risk
5.2.1 Screening of women living with HIV
Based on the most recent report, in 2019 an
estimated 36.2 million people aged 15 years or
older were living with HIV, 53% of whom were
women (UNAIDS, 2020). Fig. 5.1 shows the prev
alence of HIV infection in the global population
by country (Roser & Ritchie, 2019). There are
significant differences between world regions:
sub-Saharan Africa has the highest number of
WLHIV (15.1 million), and 64% (12.3 million)
of all WLHIV live in countries in eastern and
southern Africa (UNAIDS, 2020); this is also
the region with the highest age-standardized
incidence rates of invasive cervical cancer (ICC)
(Bray et al., 2018). In 2018, 569 478 incident
cases of ICC were reported worldwide, and an
estimated 33 000 of those cases (5.8%; 95% CI,
4.3–7.6%) were in WLHIV (Stelzle et al., 2021).
The fraction of cervical cancer cases attributable
to HIV varies dramatically according to region
and is highest in eastern and southern Africa,
where more than 29.7% of cases of cervical cancer
can be attributed to HIV (Stelzle et al., 2021).
After significant advances in the treatment of
HIV infection with antiretroviral therapy (ART)
and the worldwide use of treatment-as-preven
tion measures, a reduction in HIV-associated
mortality was observed in the past decade,
resulting in an increase in HIV prevalence as
people with HIV survived longer on ART. Longer
survival times in WLHIV may be associated with
an increase in the incidence of cervical cancer,
because WLHIV remain susceptible to the
acquisition and persistence of carcinogenic HPV
infections and the incidence and progression of
cervical lesions. Compared with HIV-negative
women, WLHIV have an increased risk of
acquisition and persistence of carcinogenic HPV
infections (Looker et al., 2018).
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(a)

Natural history of HPV infection in WLHIV

(i)

Association between HIV and HPV
Compared with HIV-negative women,
WLHIV are more likely to acquire carcinogenic
HPV infections (adjusted RR, 2.18; 95% CI,
1.58–3.01), are less likely to clear carcinogenic
HPV infections (adjusted RR, 0.71; 95% CI,
0.58–0.91), and are more likely to be infected with
multiple carcinogenic HPV types (Looker et al.,
2018) (see Section 1.2.2). HPV can also act as a
cofactor of HIV acquisition (Looker et al., 2018),
and WLHIV have high rates of co-infection with
HPV because the risk profiles for acquisition of
HIV and HPV are similar. Furthermore, both
HIV and HPV infections elicit and thrive on
viral and host factors that impair the immune
system.
(ii)

Association between HIV and progression
of HSIL to ICC
WLHIV have a 2–5-fold higher incidence
of high-grade squamous intraepithelial lesion
(HSIL) and a 4-fold higher incidence of ICC
compared with HIV-negative women (De Vuyst
et al., 2008; Denslow et al., 2014; Liu et al., 2018).
Case reports on the rapid progression of HSIL to
ICC in WLHIV (Rellihan et al., 1990; Saccucci
et al., 1996; Holcomb et al., 1998) were published
before the wide availability of ART. Starting
in 1993, the United States Centers for Disease
Control and Prevention (CDC, 1992) and the
European Commission (Ancelle-Park et al.,
1993) classified ICC as an AIDS-defining illness.
WLHIV have an increased risk of developing
ICC 7–15 years earlier than HIV-negative women
(Gichangi et al., 2003; van Aardt et al., 2015;
Rudd et al., 2017; Awolude & Oyerinde, 2018;
Trejo et al., 2020), and WLHIV more frequently
present with poorly differentiated tumours and
more advanced disease with poorer prognosis
(Moodley, et al., 2001; Dryden-Peterson et al.,
2016) (see Section 1.2.2).
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(iii)

Association between ART and the natural
history of HPV, SIL, and ICC in WLHIV
In 2015, WHO issued new guidelines on
when to start ART, which recommended that all
people living with HIV should start ART as soon
as HIV infection is confirmed, irrespective of the
CD4+ T-cell count (WHO, 2015).
A systematic review and meta-analysis that
assessed the interactions between ART, carcino
genic HPV infections, and cervical lesions in
WLHIV found that WLHIV taking ART had a
lower prevalence of carcinogenic HPV infections
compared with those not taking ART (adjusted
odds ratio [OR], 0.83; 95% CI, 0.70–0.99) (Kelly
et al., 2018). WLHIV taking ART had a lower
incidence of HSIL or worse (HSIL+) (adjusted
OR, 0.59, 95% CI, 0.40–0.87), a lower risk of
SIL progression (adjusted hazard ratio [HR],
0.64; 95% CI, 0.54–0.75), a higher likelihood
of SIL regression (adjusted HR, 1.54; 95% CI,
1.30–1.82), and a lower incidence of ICC (crude
HR, 0.40; 95% CI, 0.18–0.87) compared with
those not taking ART (Kelly et al., 2018). The
greatest reductions were observed in women
taking ART for a prolonged duration with
sustained HIV viral suppression and in women
initiating ART at a high CD4+ cell count. [A
limitation acknowledged in the review is that
most studies used a binary category of ART
users and ART-naive women and few evaluated
the effect of ART duration or ART use with
prolonged HIV viral suppression. This limits the
comparability in women initiating ART with
decreasing CD4+ cell count compared with those
with higher CD4+ cell count who do not yet need
treatment. Women who initiated ART before the
universal ART guidelines were issued were more
likely to have advanced HIV disease, lower nadir
CD4+ cell counts, and higher HIV viral loads
than those who had not yet started ART.]
Access to effective cervical cancer screening,
timely treatment of precancerous lesions, and
timely access to ART all have an impact on ICC
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Fig. 5.1 Proportion of the global population aged 15–49 years living with HIV, 2019

From Roser & Ritchie (2019).

incidence in WLHIV. In a study in WLHIV who
initiated ART in 1996–2014 across four conti
nents, ICC incidence rates were high in WLHIV
in all regions but were observed to be 11-fold
higher in South Africa (adjusted HR, 10.66;
95% CI, 6.73–16.88) and 2-fold higher in Latin
America (adjusted HR, 2.43; 95% CI, 1.27–4.68)
compared with the ratios observed in WLHIV in
Europe or North America (Rohner et al., 2020).
WLHIV who initiate ART at a higher CD4+ cell
count and are adherent to treatment have more
complete immune restoration, better virological
control, a lower risk of HPV acquisition, and a
higher likelihood of regression of cervical lesions
(Palefsky, 2017). In a 21-year multisite prospec
tive cohort study in the USA that enrolled 1807
WLHIV and 488 HIV-negative women in a

prevention programme (20 561 person-years
of observation), the estimated incidence of
ICC did not differ significantly by HIV status
(HIV-negative: 0 per 100 000 person‐years vs
HIV-positive: 19.5 per 100 000 person‐years;
P = 0.53) (Massad et al., 2017). [The findings
from these studies might be different in WLHIV
in low- and middle-income countries (LMICs),
who may not have early access to effective ART
and frequent cervical cancer screening.]
(b)

Cervical cancer screening options for
WLHIV

There is growing evidence from countries
with a high burden of HIV infection that cervical
cancer screening is associated with a reduction in
the incidence of ICC. A study in 10 640 WLHIV
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in South Africa in 2004–2011 reported that ICC
incidence decreased in WLHIV initiating ART
from 2009 onwards, when the cytology-based
cervical cancer screening programme and access
to treatment of cervical lesions were expanded
(260 vs 615 per 100 000 person-years for post2009 vs pre-2005; adjusted HR, 0.42; 95% CI,
0.20–0.87) (Rohner et al., 2017).
Considering the differences in the natural
history of HPV infection in WLHIV compared
with women in the general population, WHO has
developed cervical cancer screening guidelines
adapted for WLHIV (WHO, 2021). In developing
these guidelines, WHO considered the cost,
availability, and performance of the screening
tests and ready access to treatment facilities
allowing rapid scale-up in LMICs. In an effort to
increase the coverage of cervical cancer screening
for WLHIV, several countries have adopted an
approach that integrates HIV health care with
cervical cancer screening services. Integration
of cervical cancer screening services within HIV
treatment services ensures that women at high
risk of developing cervical cancer precursor
lesions are screened; it also leads to continuity
in primary prevention, favouring the early detec
tion and management of HPV-associated cervical
lesions, with minimal loss to follow-up (Sigfrid
et al., 2017). The long-term effectiveness of such
integration programmes on cervical cancer and
HIV care is still unknown.
Initiatives to support cervical cancer screening in HIV care have been shown to increase
screening participation in WLHIV. In a crosssectional survey of WLHIV attending HIV
clinics in Côte d’Ivoire, 1444 of 1991 women
(72.5%) had been offered cervical cancer
screening, mainly in the HIV clinic (88.9%).
Factors associated with participation in cervical
cancer screening included being informed about
cervical cancer at the HIV clinic (adjusted OR,
1.5; 95% CI, 1.1–2.0), identifying HIV infection
as a risk factor for cervical cancer (adjusted OR,
1.4; 95% CI, 1.1–1.8), being offered cervical cancer
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screening in the HIV clinic (adjusted OR, 10.1;
95% CI, 7.6–13.5), and university education level
(adjusted OR, 2.1; 95% CI, 1.4–3.1) (Tchounga
et al., 2019). [For this approach to achieve the
desired effect of cervical cancer prevention in
WLHIV, adequate treatment facilities offering
ablative (cryotherapy, thermal ablation) and
excisional (large loop electrosurgical excision
procedure [LEEP]) treatment methods need to be
readily available within screening facilities, and
referral structures need to be established.]
(i)

Cytology
The performance of cytology in cervical
cancer screening in WLHIV has been shown to
be similar to that in women in the general popu
lation. Conventional cervical cytology using the
Papanicolaou method has variable sensitivity
and specificity for both CIN2+ and CIN3+ in
WLHIV. The sensitivity of cytology at a threshold
of atypical squamous cells of undetermined
significance or worse (ASC-US+) for detection
of CIN2+ ranges from 52.5% to 100.0%, and
the specificity from 13.2% to 94.5% (Maiman
et al., 1998; Branca et al., 2001; Cohn et al., 2001;
Anderson et al., 2006; Kitchener et al., 2007;
Sahasrabuddhe et al., 2012; Mabeya et al., 2012;
Chung et al., 2013; Firnhaber et al., 2013; Joshi
et al., 2013; Bateman et al., 2014; Ndizeye et al.,
2019). A large variability has also been observed
for low-grade squamous intraepithelial lesion or
worse (LSIL+): the sensitivity ranges from 52.0%
to 97.4% and the specificity from 35.1% to 96.0%;
and for HSIL+: the sensitivity ranges from 20.0%
to 78.4% and the specificity from 58.3% to 99.2%.
In countries with well-established cytology-based
screening programmes, cytology has good accu
racy for detection of CIN2+. High sensitivity and
specificity for CIN2+ using HSIL+ cytology were
reported in 1193 WLHIV in South Africa (sensi
tivity, 75.8%; 95% CI, 70.8–80.8%; specificity,
83.4%; 95% CI, 80.9–85.9%) (Firnhaber et al.,
2013) and in 498 WLHIV in Kenya (sensitivity,
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71.8%; 95% CI, 62.8–79.4%; specificity, 97.1%;
95% CI, 94.7–98.4%) (Chung et al., 2013).
The long-term impact of a cytology-based
screening programme in WLHIV was evaluated
in the Women’s Interagency HIV Study (WIHS)
in the USA, in which WLHIV were followed
up for a median of 11 years with 6-monthly
cytology and early referral for treatment of
HSIL+. Four cases of ICC were observed in 1807
WLHIV during 20 561 person-years of observa
tion, corresponding to an incidence rate of 19.5
cases per 100 000 person-years. No ICC cases
were observed in HIV-negative women identi
fied from regional cancer registries (P = 0.53)
(Massad et al., 2017).
Few studies have evaluated the association
between HIV-related factors and the diag
nostic accuracy of cervical cytology. A study in
498 WLHIV in Kenya reported no association
between CD4+ T-cell count or ART status and the
diagnostic accuracy of cytology for CIN2+, irre
spective of the cytology threshold used (Chung
et al., 2013). In studies that provided a direct
comparison of test strategies in WLHIV, HSIL+
cytology had a similar sensitivity for CIN2+ but
a higher specificity compared with HPV DNA
testing, whereas HSIL+ cytology had a lower
sensitivity but a higher specificity (Kitchener
et al., 2007; Chung et al., 2013; Firnhaber et al.,
2013; Ndizeye et al., 2019).
(ii)

Visual inspection methods
The performance of VIA or visual inspec
tion with Lugol’s iodine (VILI) in screening
WLHIV has been in evaluated in several studies.
Ten studies (eight in sub-Saharan Africa and
two in India) evaluated VIA for the detection
of histologically verified CIN2+ in WLHIV;
the sensitivity of VIA ranged from 48.4% to
86.6% and the specificity ranged from 47.3% to
96.7% (Kuhn et al., 2010; Mabeya et al., 2012;
Sahasrabuddhe et al., 2012; Chung et al., 2013;
Firnhaber et al., 2013; Joshi et al., 2013; Huchko
et al., 2014; Bansil et al., 2015; Chibwesha et al.,

2016; Ndizeye et al., 2019). The sensitivity of VIA
for the detection of CIN3+ was similarly hetero
geneous (range, 53.8–100.0%). The sensitivity
was lower in studies with a high proportion
(> 70%) of women with histological verification
of CIN2+ or CIN3+ (Mabeya et al., 2012; Chung
et al., 2013; Firnhaber et al., 2013; Bansil et al.,
2015; Chibwesha et al., 2016). The sensitivity was
highest in studies that had frequent training
and supervision of VIA providers and for which
quality assurance and quality control proce
dures, including review of digital cervicography,
were undertaken (Firnhaber et al., 2013; Joshi
et al., 2013; Bateman et al., 2014; Huchko et al.,
2014; Chibwesha et al., 2016). In a study in 498
WLHIV attending routine HIV care in Kenya,
the sensitivity of VIA was lower in WLHIV aged
40 years or older (47.3%) than in those younger
than 40 years (78.2%) (Chung et al., 2013). In
four studies, the sensitivity of VIA was lower in
WLHIV with a CD4+ T-cell count > 350 cells/µL
(range, 54.9–87.9%) than in those with a CD4+
T-cell count ≤ 350 cells/µL (range, 69.5–94.1%)
but with correspondingly higher specificity
(Sahasrabuddhe et al., 2012; Chung et al., 2013;
Firnhaber et al., 2013; Huchko et al., 2014). The
higher sensitivity of VIA in WLHIV with a lower
CD4+ T-cell count could be attributed to the
larger, well-demarcated, and more easily identifi
able acetowhite lesions observed in those women
(Sahasrabuddhe et al., 2012).
Two studies evaluated the diagnostic accu
racy of VIA for CIN2+ according to HIV status,
with contrasting findings. In 1756 HIV-negative
women and 386 WLHIV in a population-based
cervical cancer screening study in Uganda, the
sensitivity and specificity of VIA for CIN2+ were
lower in WLHIV than in HIV-negative women
(sensitivity, 77.1% vs 93.8%; specificity, 47.3%
vs 60.5%) (Bansil et al., 2015). In a randomized
clinical trial of two screen-and-treat strategies
in 6555 women in South Africa, 956 of whom
were HIV-positive, the sensitivity of VIA for the
cumulative detection of CIN2+ over 36 months
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was higher in WLHIV than in HIV-negative
women (63.9% vs 47.8%), but the specificity was
marginally lower (73.6% vs 80.3%) (Kuhn et al.,
2010).
In a two-arm randomized study comparing
VIA and VILI in detecting cytology-diagnosed
SIL in Nigeria, VILI was found to be less sensi
tive and less specific in WLHIV, especially those
with severe immunosuppression (Ezechi et al.,
2016). In an RCT in 654 WLHIV randomized
to undergo either VIA or VILI in Kenya, the
performances of VIA and VILI were found to be
similar; the sensitivity was 84.0% for VIA and
84.2% for VILI, and the specificity was 78.6% for
VIA and 76.4% for VILI (Huchko et al., 2015).
The use of VILI as a sequential test in WLHIV
with a positive VIA test result did not increase
the detection rate or the PPV for histologically
verified CIN2+.
(iii)

HPV testing
Several studies have evaluated HPV DNA
testing in WLHIV, mostly in sub-Saharan Africa
(Table 5.2); they have reported consistently high
sensitivity but variable specificity of HPV DNA
tests for histologically verified CIN2+. Sensitivity
estimates for CIN2+ were 88.8–94.6% (Hybrid
Capture 2 [HC2]) (Womack et al., 2000; Cohn
et al., 2001; Kitchener et al., 2007; Kuhn et al.,
2010; Firnhaber et al., 2013; Joshi et al., 2013;
Ngou et al., 2013), 88.0–93.6% (GeneXpert)
(Chibwesha et al., 2016; Mbulawa et al., 2016;
Kuhn et al., 2020); 92.2–100.0% (careHPV)
(Bansil et al., 2015; Segondy et al., 2016), and
78.0–83.6% (GP5+/6+ polymerase chain reac
tion [PCR] enzyme immunoassay [EIA]) (Chung
et al., 2013; Kremer et al., 2019), and the specificity
was 41.3–77.4% (HC2), 48.3–60.0% (GeneXpert),
54.7–62.4% (careHPV), and 55.7–72.2% (GP5+/6+
PCR EIA).
A meta‐regression of 20 studies on the rela
tionship between the prevalence of carcino
genic HPV infection and the specificity of HPV
DNA testing (HC2) for the presence of CIN2+
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reported that for a 10% increase in the prevalence
of carcinogenic HPV infection, the specificity of
HC2 decreased by 8.4% (95% CI, 8.02–8.81%),
and that the variation in the prevalence of
carcinogenic HPV types explained 98% of the
variability in the specificity of HC2 (Giorgi-Rossi
et al., 2012). In WLHIV, the high prevalence of
HPV infection and co-infection with multiple
carcinogenic HPV types, many of which may be
transient infections, results in low specificity of
HPV DNA tests for CIN2+.
The prevalence of carcinogenic HPV types
has been shown to be lower in women who
are controlling HIV, i.e. those with prolonged
ART use, sustained HIV viral suppression, and
stable high CD4+ cell counts (Kelly et al., 2018).
Therefore, HPV DNA tests have higher speci
ficity to distinguish CIN2+ in women with a
higher CD4+ cell count and/or prolonged ART
use. In three studies that evaluated the diag
nostic accuracy of HPV DNA tests (two using
HC2 and one using GP5+/6+ PCR EIA) by
CD4+ cell count, the specificity ranged from
31.6% to 45.7% in WLHIV with a CD4+ cell
count ≤ 350 cells/µL and from 59.7% to 63.5% in
WLHIV with a CD4+ cell count > 350 cells/µL,
with some loss in sensitivity (Chung et al., 2013;
Firnhaber et al., 2013; Segondy et al., 2016).
Because of the high prevalence of infection
with multiple carcinogenic HPV types and
the broad range of carcinogenic HPV types in
WLHIV (Clifford et al., 2006), which may be a
combination of incident and persistent infections,
an approach using restricted genotyping may
increase specificity for CIN2+. A cross-sectional
study in 535 WLHIV in South Africa reported
specificity to distinguish CIN2+ of 59.9% (95%
CI, 54.1–65.7%) when using the GeneXpert fivechannel approach (positive for any of 14 high-risk
HPV [hrHPV] types: HPV types 16, 18, 31, 33, 35,
39, 45, 51, 52, 56, 58, 59, 66, and/or 68) and spec
ificity of 67.5% (95% CI, 62.0–73.1%) when using
a restricted GeneXpert three-channel approach
(positive for any of 8 hrHPV types: HPV types
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Table 5.2 Sensitivity and specificity of HPV DNA testing for the detection of histologically
verified CIN2+ in women living with HIV
Reference

Country

Womack et al.
(2000)
Cohn et al. (2001)
Kitchener et al.
(2007)

Zimbabwe

Kuhn et al. (2010)
Chung et al. (2013)
Firnhaber et al.
(2013)
Joshi et al. (2013)
Bansil et al. (2015)
Ngou et al. (2015)
Chibwesha et al.
(2016)
Mbulawa et al.
(2016)
Segondy et al. (2016)
Segondy et al. (2016)
Kremer et al. (2019)
Ndizeye et al. (2019)
Kuhn et al. (2020)

Test evaluated

Sensitivity (%)
(95% CI)

Specificity (%)
(95% CI)

249

Hybrid Capture 2

90.7 (77.9–97.4)

41.3 (34.5–48.3)

109
1534

Hybrid Capture 2
Hybrid Capture 2

90 (60–100)
91.3 (82.9–99.1)

48 (38–59)
47.7 (44.2–51.4)

956
500
1202

Hybrid Capture 2
GP5+/6+
Hybrid Capture 2

94.4 (81.3–99.3)
83.6 (75.6–89.4)
91.9 (88.5–95.3)

64.4 (58.0–70.3)
55.7 (50.4–60.9)
51.4 (48.0–54.8)

India
Uganda
Burkina Faso, South
Africa
Zambia

1128
272
1224

Hybrid Capture 2
careHPV
Hybrid Capture 2

94.6 (84.9–98.9)
94.3 (80.8–99.3)
88.8 (82.9–93.2)

77.4 (74.8–79.9)
62.4 (55.9–68.6)
55.2 (52.1–58.4)

200

GeneXpert

88 (71–97)

60 (52–68)

South Africa

1161

GeneXpert

88.3 (83.6–93.0)

48.4 (44.9–51.9)

Burkina Faso
South Africa
South Africa
Burundi

444
499
285
680

100.0 (66.4–100.0)
92.2 (81.1–97.8)
78.0 (69.5–86.5)
100.0 (100.0–100.0)

54.7 (49.9–59.5)
60.9 (56.3–65.5)
72.2 (65.9–78.5)
63.6 (59.9–67.3)

South Africa

535

93.6 (90.0–97.3)

59.9 (54.1–65.7)

USA
England, France,
Ireland, Italy,
Poland, Scotland,
South Africa
South Africa
Kenya
South Africa

No. of WLHIV

careHPV
careHPV
GP5+/6+
Riatol
quantitative PCR
GeneXpert

CI, confidence interval; CIN2+, cervical intraepithelial neoplasia grade 2 or worse; HPV, human papillomavirus; PCR, polymerase chain
reaction; WLHIV, women living with HIV.
Compiled with data from Viviano et al. (2017).

16, 18, 31, 33, 35, 45, 52, and/or 58), with minimal
loss in sensitivity (93.6% and 90.7%, respectively)
(Kuhn et al., 2020). The corresponding screen
positivity for the five-channel approach and the
three-channel approach was 48.8% and 41.5%,
respectively, and the PPV was 31.7% and 35.0%,
respectively. In the same study, a user-applied
modification to increase the threshold to define
screen-positive results using the three-channel
approach further increased specificity to 77.0%,
with some loss in sensitivity (85.0%). The corre
sponding estimates for screen positivity and PPV
were 33.5% and 43.1%, respectively. [Such user-ap
plied modifications for genotype restriction and

screen-positivity threshold enable implementers
to balance the capacity to refer hrHPV-positive
women for colposcopy or treatment. In settings
where colposcopy resources are limited or over
treatment is less tolerated, a high PPV is pref
erable, and in settings where women may be
screened less frequently and/or few alternative
treatment options are available, higher sensi
tivity may be preferred at a cost of a lower PPV.]
Few prospective studies have evaluated the
effectiveness of HPV DNA screening in WLHIV.
In an RCT of two screen-and-treat strategies
in 956 WLHIV enrolled in South Africa in
2002–2002, before widespread availability of
399
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ART, women were randomized to screen-andtreat with either HPV DNA testing or VIA or
to a control group (evaluation or treatment
was delayed for 6 months) and followed up for
36 months. In the screen-and-treat group with
HPV DNA testing, there was an 80% reduc
tion in CIN2+ over 36 months (RR, 0.20; 95%
CI, 0.06–0.69), but in the screen-and-treat
group with VIA, the reduction was 49% (RR,
0.51; 95% CI, 0.29–0.89) [possibly resulting
from the low sensitivity of VIA at enrolment to
detect CIN2+ over 36 months (63.9%; 95% CI,
46.2–79.2%) compared with that of HPV DNA
testing (94.4%; 95% CI, 81.3–99.3%) and its lower
negative predictive value (NPV) (VIA, 90.9%;
95% CI, 85.8–96.0%; HPV DNA, 97.2%; 95% CI,
87.0–99.4%)] (Kuhn et al., 2010).
As the technology of HPV testing becomes
cheaper and less cumbersome to use, with the
development of near-to-patient testing tech
nologies, HPV testing is becoming easier to
implement in LMICs where the burden of HIV
infection remains very high. The available nearto-patient testing technologies for the detection
of HPV require limited infrastructure, and with
some tests the results can be available within
1 hour, potentially enabling same-day screenand-treat approaches (Chibwesha et al., 2016).
HPV testing can be effective in addressing many
of the barriers to screening faced in low-resource
settings. In a study in Uganda that compared
the performance of HPV testing and VIA, the
sensitivity of HPV testing in detecting HSIL+
was higher in WLHIV than in HIV-negative
women (Bansil et al., 2015). In the HPV in Africa
Research Partnership (HARP) study, conducted
in Burkina Faso and South Africa, in 1052
WLHIV, the sensitivity of careHPV in detecting
HSIL+ was 93.3% (95% CI, 83.8–98.2%) and the
specificity was 57.9% (95% CI, 54.5–61.2%), and
the specificity was observed to increase with the
CD4+ cell count (Segondy et al., 2016).
In an effort to increase the coverage of cervical
cancer screening in WLHIV, testing for HPV in
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self-collected cervicovaginal samples has been
evaluated and found to be accurate and accept
able; the agreement between self-collected and
clinician-collected samples ranged from 92%
to 94% (kappa range, 0.71–0.88) (Petignat et al.,
2005; Safaeian et al., 2007; Adamson et al., 2015;
Obiri-Yeboah et al., 2017; Elliott et al., 2019; Thay
et al., 2019), and agreement did not differ by HIV
status (Safaeian et al., 2007; Obiri-Yeboah et al.,
2017). A study in WLHIV and HIV-negative
women in Zimbabwe also found that self-sam
pling was well accepted in both groups (Dube
Mandishora et al., 2017).
(c)

Triage options for WLHIV after a positive
hrHPV test result

Given the high prevalence of carcinogenic
HPV types and the low specificity of HPV DNA
tests to distinguish CIN2+ in WLHIV, studies
have evaluated various triage options in WLHIV
after a positive hrHPV test result. A study in 300
WLHIV in Botswana evaluated different triage
methods in hrHPV-positive (using GeneXpert)
WLHIV, 33.0% of whom had histologically veri
fied CIN2+. The study reported a sensitivity for
CIN2+ of 83% with colposcopy, 59% with VIA,
and 62% with cytology at a threshold of ASC-US+,
a specificity of 49% with colposcopy, 49% with
VIA, and 77% with cytology at a threshold of
ASC-US+, and a PPV of 47% with colposcopy,
39% with VIA, and 60% with cytology at a
threshold of ASC-US+ (Luckett et al., 2019).
A study in 251 hrHPV-positive (using GP5+/6+
PCR EIA) WLHIV in Kenya, 37.5% of whom had
CIN2+, reported a sensitivity of 70%, a specificity
of 63%, and a PPV of 54% for CIN2+ with VIA, and
a sensitivity of 95%, a specificity of 46%, and a PPV
of 51% for CIN2+ with cytology at a threshold of
ASC-US+. The use of HSIL+ cytology decreased
sensitivity (75%) but with an increase in speci
ficity (97%) and PPV (93%) (Chung et al., 2013).
A study in 256 hrHPV-positive (using Riatol PCR)
WLHIV in Burundi, 7.4% of whom had CIN2+,
reported a sensitivity of 84.2%, a specificity of
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94.5%, and a PPV of 55.2% for CIN2+ with VIA
(Ndizeye et al., 2019).
When screening for cervical cancer with
HPV testing in WLHIV, adequate consideration
should be given to sequential testing (WHO,
2021).
(d)

Age to start screening for cervical cancer in
WLHIV

There is no good-quality evidence on when
cervical cancer screening should be started in
WLHIV. On the basis of studies on the epide
miology and natural history of HPV infection in
WLHIV, the updated WHO guidelines recom
mend that cervical cancer screening should be
started in sexually active women and girls as soon
as HIV infection is confirmed (WHO, 2021).
(e)

Frequency of screening for cervical cancer
in WLHIV

In WLHIV, the prevalence of HPV infection
remains high across different age groups, unlike
the progressive decrease with age observed in
HIV-negative women (Mbulawa et al., 2015).
WLHIV have a higher risk of incident and
persistent infections with multiple carcinogenic
HPV types, with the potential to develop ICC
at a younger age compared with HIV-negative
women (Moscicki et al., 2004; Phanuphak et al.,
2020). On the basis of studies on the natural
history of HPV infection in WLHIV, most guide
lines have recommended screening intervals as
short as 12 months, taking prior screening test
results into consideration (WHO, 2021).

5.2.2 Screening of older women
After menopause, the marked reduction in
estrogen levels results in atrophy of the female
genital tract, which is associated with cervical
stenosis and thinning of the epithelium; this
results in potential difficulty in cervical cancer
screening and interpretation of results. In post
menopausal women, speculum examination and

the collection of cervical cancer screening speci
mens can sometimes cause significant discomfort
and contact bleeding. Also, the cervix becomes
more difficult to expose and the transformation
zone gets smaller, moves into the endocervical
canal, and becomes less accessible for correct
specimen sampling, which may lead to cytolog
ical reports of unsatisfactory sample. These phys
iological changes result in challenges in screening
older women, who often also experience changes
with age that may make screening more prone to
discomfort, may lower the accuracy of the result,
and may result in potential harm from overtreat
ment. Therefore, it is imperative to determine the
balance of benefits and harms of cervical cancer
screening in older women and to define the age at
which women with average or above-average risk
should stop screening. In older women who still
need to undergo cervical cancer screening, there
is also the need to determine the best screening
modality and the frequency of screening appro
priate for this age group.
(a)

Current recommendations

In well-screened populations, most guide
lines recommend stopping screening at age
65 years in women with prior adequate negative
screening history (Table 5.3). However, empirical
evidence is scant on when to stop screening in
inadequately screened or previously unscreened
women, in women aged 65 years or older with
previous treatment for HSIL+, and in women
with continuing risk factors for the development
of cervical cancer, such as immunosuppression
(e.g. WLHIV). Although the evidence is limited,
recently published guidelines for cervical cancer
screening from the American Cancer Society
(ACS) (Fontham et al., 2020) and for manage
ment of abnormal cervical cancer screening
tests from the American Society for Colposcopy
and Cervical Pathology (ASCCP) (Perkins et al.,
2020) have addressed the issue of when to stop
screening in these subpopulations of women.
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(b)

Cessation of screening

In general, a woman’s previous screening
history, continuing risk factors for the develop
ment of cervical cancer, and her wishes should
be considered to determine the age at which to
stop screening.
(i)

Cessation of screening based on age and
prior adequate screening history
The 2020 ACS and ASCCP guidelines in
the USA recommend against cervical cancer
screening in women older than 65 years who
have prior adequate negative screening history
and no history of CIN2 or a more severe diag
nosis within the past 25 years (Fontham et al.,
2020; Perkins et al., 2020). Adequate negative
screening was defined as three negative results
from cytology alone, two negative co-test results,
or two negative primary HPV test results within
the past 10 years, with the most recent test having
occurred within the recommended interval of
the test used (Fontham et al., 2020). For women
with a history of treated lesions with high-grade
histology or cytology who reach age 65 years
and have completed the 25-year surveillance
period (or when this period is completed after
age 65 years), continuing surveillance at 3-year
intervals is acceptable, provided the women are
in reasonably good health (Perkins et al., 2020).
In many other high-income countries, in women
with prior adequate negative screening history,
cessation of cervical cancer screening occurs
at ages varying between 60 years and 69 years,
although some countries, such as Japan and
the Republic of Korea, screen women after age
70 years (Dowling et al., 2010; Castañón et al.,
2014).
Because empirical data are lacking, these
recommendations are based on the interpretation
of the natural history of HPV infection, surveil
lance trends, expert opinion, and modelling.
Although incident HPV infections in women
aged 65 years or older are observed to be rare and
are thought to have insufficient time to progress
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to ICC in the woman’s lifetime, emerging data
from co-testing and primary HPV screening call
for caution in this interpretation (Gravitt et al.,
2018).
(ii)

Cessation of screening in women aged
65 years or older who have had no
screening or an irregular screening history
In most LMICs, it is not unusual to find
women aged 65 years or older who have never
undergone screening for cervical cancer. In these
women, the risk of cervical cancer is relatively
high (Díaz del Arco et al., 2019). Even in high-in
come countries with well-established cervical
cancer screening programmes, the proportion
of women who attend screening decreases with
increasing age (Pankakoski et al., 2020). Women
with an inadequate screening history will prob
ably benefit from continued screening beyond
age 65 years, but limited clear empirical data
are available to guide on when the screening
should eventually stop. The current ACS guide
lines specify that women with an inadequate
screening history in the 10-year period before
age 65 years should continue screening until a
10-year history of adequate negative screening
is achieved, and for women with a prior diag
nosis of CIN2+, the ASCCP and ACS guidelines
recommend that screening should continue until
a 25-year history of adequate negative screening
is achieved, even if screening is extended beyond
age 65 years (Fontham et al., 2020; Perkins et al.,
2020). The guidelines of both organizations state
that women can stop screening once these mile
stones are achieved.
(iii)

Cessation of screening in women aged
65 years or older with previous treatment
for HSIL+ and those with continuing risk
factors such as immunosuppression
Women treated for histologically confirmed
HSIL+ have a higher risk of recurrence and devel
opment of ICC (Soutter et al., 2006). The ACS
and ASCCP guidelines recommend that cervical
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Table 5.3 National guidelines on when to stop screening for cervical cancer
Country

Screening test (frequency
of screening)

Age to stop
screening (years)

Australia

Cytology (every 5 yr)
Primary HPV (every 5 yr)
Primary HPV (every 5 yr)
Cytology (every 2 yr)
HPV (every 5 yr)
Cytology (every 5 yr)
HPV (every 5 yr)
VIA (every 5 yr)
VIA (every 3–5 yr)
Cytology (every 3–5 yr)
Cytology (every 2 yr)
HPV (every 2 yr)
Primary HPV (every 5 yr)
Cytology (every 10 yr)

74
74
64
65
65
65
65
a
50
50
50
75
75
60
50

Cytology (every 3 yr)
Cytology (every 5 yr)
Primary HPV (every 5 yr)
VIA (every 5 yr)
Cytology (every 5 yr)
HPV primary screening
(every 5 yr)
Cytology (every 3 yr)
HPV (every 5 yr)
Cytology (every 3 yr)
Primary HPV (every 5 yr)
HPV with cytology co-testing
(every 5 yr)

49
60
60
60
60
60

Brazil
China
India
Indonesia
Japan
Netherlands
South Africa
Sweden
Thailand

United
Kingdom
USA

65
65b

Authority (reference)
Australian National Cervical Screening Program, 2017
(AIHW, 2019)
Brazil, 2016 (Zeferino et al., 2018)
China, 2017 (Aoki et al., 2020)
Federation of Obstetrics and Gynaecologic Societies of
India (FOGSI), 2019 (Bhatla et al., 2020)
Indonesia, 2017 (Aoki et al., 2020)
Japan (Aoki et al., 2020)
Netherlands, 2020 (RIVM, 2020)
Cervical Cancer Prevention and Control Policy, 2017
(National Department of Health South Africa, 2020)
Swedish national cervical screening programme, 2015
(NordScreen, 2017)
Thailand, 2020 (Aoki et al., 2020)

United Kingdom National Screening Committee, 2016
(Public Health England, 2020)
American Cancer Society, 2020 (Fontham et al., 2020)
United States Preventive Services Task Force
Recommendations, 2018 (Curry et al., 2018)

CIN2+, cervical intraepithelial neoplasia grade 2 or worse; HPV, human papillomavirus; VIA, visual inspection with acetic acid; yr, year or
years.
a Preferable.
b Adequate screening: a woman aged > 65 yr with no history of CIN2+ within the past 25 yr.

cancer screening should continue for 25 years
from the time of treatment, even if screening is
extended beyond age 65 years (Fontham et al.,
2020; Perkins et al., 2020). Women with immu
nosuppression need to continue with cervical
cancer screening for life (Perkins et al., 2020).
(c)

Benefits of stopping screening at age
65 years

Although the benefit of the last negative
cytology result decreases over time, the absolute
risk of developing cervical cancer still remains
very low in adequately screened older women.

In a case–control study in the United Kingdom,
women with an adequate negative screening
history at age 65 years had the lowest risk of
cervical cancer compared with those not screened
at age 50–64 years (20-year risk: 8 cancers per
10 000 women vs 49 cancers per 10 000 women)
(Castañón et al., 2014; Malagón et al., 2018; Landy
et al., 2020). The risk of a false-positive screening
test result also increases significantly in women
older than 50 years (Armaroli et al., 2008).
Therefore, extending screening beyond age
65 years in adequately screened women is asso
ciated with potential harms of treating women
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with false-positive results. [Unfortunately, the
data on potential harms come mostly from
modelling and not from empirical evidence.]
Some authors have suggested that it may be
necessary to re-evaluate model assumptions,
because the published literature suggests that
factors such as the high occurrence of hysterec
tomies, HPV latency and possible reactivation of
infection, possible changes in sexual habits, and
the age-specific differences in the sensitivity and
specificity of screening strategies in older women
may influence potential harms of screening in
older women (Grainge et al., 2005; Rositch et al.,
2012, 2014; Ermel & Fife, 2016).
(d)

Benefits of screening in women aged
65 years or older

Cytological abnormalities and ICC are not
rare occurrences in women aged 65 years or
older (Çakmak & Köseoğlu, 2014; Díaz del Arco
et al., 2019). In a nationwide audit of the cervical
cancer screening programme in Sweden, 390
(31.7%) of 1230 cases of cervical cancer reported
to the Swedish Cancer Registry in 1999–2001
occurred in women aged 66 years or older, most
of whom (91.8%; 358 of 390) had not undergone
screening in the preceding screening interval
(Andrae et al., 2008). In women who are diag
nosed with ICC after age 65 years, the disease
is usually advanced and the prognosis is poor
(Darlin et al., 2014).
Limited data are also available from small
non-randomized studies, which have shown a
benefit of screening older women in reducing
the risk of ICC. A case–control study in the USA
showed that even in older women, the protec
tive benefit of a negative cytology test result
does not last a lifetime but is lost 5–7 years after
the last screening test (Kamineni et al., 2013).
A case–control study in the United Kingdom
examined the risk of developing ICC in women
aged 65–83 years who had adequate negative
screening (i.e. whose last three test results were
negative) between ages 50 years and 64 years and
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those who were not screened between those ages.
The risk of developing ICC after age 65 years was
4.0 per 100 000 women in the group who had
adequate negative screening compared with 24.5
per 100 000 women in the unscreened group,
corresponding to an 84% reduction in risk
(Castañón et al., 2014). The risk of developing
ICC in women whose screening was stopped at
age 55 years was observed to be almost double
that in women whose screening was stopped at
age 65 years (379 vs 208 ICC cases per 100 000
women at age 55–84 years).
A mortality audit of the cervical cancer
screening programme in Finland assessed the
impact of screening at age 65 years on mortality
reduction. The relative risk of death from cervical
cancer for women invited for cervical cancer
screening at age 65 years compared with those not
invited was 0.52 (95% CI, 0.29–0.94). The relative
risk of death for women not attending screening
versus those not invited was 1.28 (CI, 0.65–2.50),
and the relative risk of death for women attending
screening versus those not invited was 0.28 (CI,
0.13–0.59) (Pankakoski et al., 2019).
In another mortality audit study in Finland,
screening between ages 55 years and 69 years
was observed to be as effective as screening
between ages 40 years and 54 years. Odds ratios
of the association between cervical cancer death
and screening participation were calculated, to
approximate the risk of death from ICC with
diagnosis in the interval between screening
invitations, and corrected for self-selection. The
odds ratios were 0.33 (95% CI, 0.20–0.56) for
women screened at age 40–54 years and 0.29
(95% CI, 0.16–0.54) for women screened at age
55–69 years (Lönnberg et al., 2013). The values
suggest a trend towards a higher reduction in risk
in women screened at age 65–69 years compared
with women screened at age 40–54 years.
Other case–control studies and audits of
national cervical cancer screening programmes
have also shown some degree of protective benefit
of screening older women (Sasieni et al., 2003,
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2009). Using colposcopy referral (i.e. the clinical
burden of screening) as a proxy for harm, model
ling was used to estimate the possible harm of
extending screening to age 75 years with screening
intervals of 5 years. Extending screening beyond
age 65 years was found to be associated with very
small gains in life expectancy, at the expense of a
large number of colposcopies (Kulasingam et al.,
2013) [increasing the risks of potential harm].
Using data from the cervical cancer screening
programme in Canada in a Markov model, it
was shown that women without HPV vaccina
tion but with cytology screening every 3 years
between ages 25 years and 69 years would have
a lifetime risk of cervical cancer of 1 in 532, and
that increasing the age at which women stopped
cytology screening from 55 years to 75 years led
to incremental decreases in cancer risk later in
life. In a woman aged 70 years with unknown
screening history, the average lifetime risk of ICC
was 1 in 588 (< 1%; 95% percentile interval, 1 in
451 to 1 in 873). The lifetime risk at age 70 years
was decreased 2.0-fold (to 1 in 1206) with nega
tive cytology alone, 12.9-fold (to 1 in 6525) with
a negative HPV test result alone, and 18.1-fold
(to 1 in 9550) with a negative co-test result for
cytology and HPV testing (Malagón et al., 2018).

5.2.3 Screening of women with a personal
history of precancerous lesions
Women with abnormal screening or diag
nostic test results, with lesions that are either
histologically confirmed or visually judged to be
HSIL/CIN2+ or adenocarcinoma in situ (AIS),
usually undergo treatment for the precancerous
lesions to prevent progression to ICC. Although
most women who have undergone treatment
for precancerous cervical lesions do not experi
ence a recurrence of disease, women who have
undergone treatment for known or suspected
combined CIN2+/AIS or HSIL/AIS are at
higher risk of CIN3+, and thus should undergo
post-treatment management and surveillance for

test of cure (TOC) before returning to routine
screening (Table 5.4). This section focuses on
screening after treatment for biopsy-confirmed
HSIL/CIN2+ or AIS.
During the past two decades, particularly
because of the shift towards HPV-based cervical
cancer screening, guidelines and national
programmes have continued to evolve to manage
abnormalities identified at screening that benefit
from short-term surveillance rather than referral
for colposcopy, or from surveillance after colpos
copy rather than proceeding directly to treat
ment. These surveillance algorithms before or
after colposcopy are intended to avoid overtreat
ment, especially in women of reproductive age.
However, for women who are treated for known
or suspected precancerous lesions, national and
international guidelines specify post-treatment
follow-up protocols for TOC before recom
mending the return to routine screening. Over
time, and with longer post-treatment follow-up
studies (Soutter et al., 1997), there has been
greater recognition of continuing risk and, more
recently, the degree to which test results before
and after treatment are predictive of risk (Katki
et al., 2013). In higher-resource settings, recom
mendations have evolved with a greater under
standing of the role of persistent infection with
carcinogenic HPV types and the critical role
of HPV testing in defining risk and follow-up
algorithms. Given the complexity of an over
whelming number of potential combinations of
testing and triage, some guidelines are replacing
results-based protocols with simpler, risk-based
protocols based on prior screening test results,
current test results, and a woman’s age, following
the principle of equal management for equal
risk; these extend to post-treatment surveillance
and return-to-screening protocols (WHO, 2014;
Cheung et al., 2020; Demarco et al., 2020; Egemen
et al., 2020; Perkins et al., 2020; Schiffman et al.,
2020).
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Country
Authority (reference)

Pre-treatment Short-term recommendation
diagnosis
(and evidence gradesa)

Long-term recommendation
(and evidence gradesa)

Considerations

HSIL/CIN2/3

HPV-based test with LBC at
12 mo. Annual testing after
the first follow-up test until 2
negative co-tests

Return to routine screening every
5 yr

Brazil
Brazilian Association for the
Lower Genital Tract Pathology
and Colposcopy (ABPTGIC)
(Zeferino et al., 2018)
Canada
Multi-organization guideline
(Bentley et al., 2012)
France
National Cancer Institute:
Post-treatment surveillance
of precancerous lesions of the
uterine cervix (INCa, 2019)

CIN2/3

HPV DNA test between 6 mo
and 12 mo after treatment (A)

If cleared of oncogenic types,
return to cytology screening
every 3 yr (A)

Any positive carcinogenic HPV
(HPV16/18) test result should lead to
referral for colposcopy, regardless of the
cytology result
Consult recommendations for positive
non-HPV16/18 test findings, glandular
abnormality, or abnormal LBC findings
with negative HPV test findings
None

CIN2+

Colposcopy and cytology every
6 mo for 1–2 yr

If follow-up tests are normal,
return to annual cytology

None

HSIL

If hrHPV-negative at 6 mo after
treatment, followed by 2 negative
HPV tests every 3 yr, continue
prolonged surveillance (B),
without age limit (C)

Data from the literature did not enable
the precise modalities or periodicity of
this surveillance to be determined

New Zealand
(Ministry of Health New
Zealand, 2020)

HSIL/CIN2/3

Regardless of margin status,
hrHPV test at 6 mo (B). If
negative, repeat HPV test after
3 yr, then again after 3 yr (B),
then prolonged surveillance
(B) (test and testing interval
not specified) without age limit
(C); if positive, colposcopy
with examination of vulva and
vagina and biopsy if deemed
necessary (B). If colposcopy
satisfactory and no lesion
identified, HPV test at 12 mo
(B)
Co-testing (cytology and
hrHPV test) at 6 mo; repeat
after 12 mo for TOC

Cytology every 3 yr

Where there are clinical concerns,
perform colposcopy with co-testing
at 6 mo after treatment. If HPV test is
positive at 6 mo or 18 mo after treatment,
return to colposcopy. If colposcopy is
negative, continue annual co-testing
until 2 consecutive negative co-tests 1 yr
apart

Squamous intraepithelial lesions
Australia
Cancer Council Australia
(Cancer Council Australia
Cervical Cancer Screening
Guidelines Working Party,
2020)
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Table 5.4 Screening after treatment for precancerous lesions, by pre-treatment diagnosis and country or authority

Table 5.4 (continued)
Country
Authority (reference)

Pre-treatment Short-term recommendation
diagnosis
(and evidence gradesa)

Long-term recommendation
(and evidence gradesa)

Considerations

South Africa
(National Department of Health
South Africa, 2020)

CIN2/3

Cytology (conventional or
LBC) after 12 mo. After the
follow-up visit at 12 mo,
women should have another
screening test 3 yr after
treatment (NG)

None

Spain
Spanish Association of Cervical
Pathology and Colposcopy
(AEPCC, 2015)
United Kingdom
(Public Health England, 2016)

HSIL/CIN2/3

If negative margins, co-test
at 6 mo; if negative, co-test at
24 mo; if negative, co-test at
3 yr
Cytology at 6 mo, with triage
based on cytology findings

When cytology has returned
to normal, the recommended
screening interval should be
followed, i.e. every 3 yr for
women at high risk (e.g. HIVpositive women, recipients of
organ transplant, and women
with immunosuppressive
disease or undergoing
immunosuppressant treatment)
and every 10 yr for women at low
risk (NG)
HPV test every 5 yr for up to
20 yr regardless of age
Cytology every 3 yr

At 6 mo, women with negative,
borderline, or low-grade findings should
undergo reflex hrHPV testing; women
with negative test results should be
returned to community-based routine
recall for cytology in 3 yr

Previous
treatment for
CIN

None

Cervical cancer screening

407

Country
Authority (reference)

Pre-treatment Short-term recommendation
diagnosis
(and evidence gradesa)

Long-term recommendation
(and evidence gradesa)

Considerations

USA
ASCCP (Perkins et al., 2020)

HSIL/CIN2+

Upon completion of short-term
protocol, HPV-based testing
every 3 yr for 25 yr, even if
surveillance extends beyond age
65 yr (BII)
If 25-yr surveillance has been
completed, continued screening
every 3 yr is acceptable as long
as the patient is in good health
(BIII). Patients with limited life
expectancy can discontinue
screening
Upon completion of short-term
protocol, cytology every year for
25 yr, even if surveillance extends
beyond age 65 yr
Implied: Transition to HPV
testing at the earliest opportunity
(NG)
If normal results at 12 mo, return
to routine screening
If annual rescreening for CIN3
detected at the time of treatment
is negative, return to routine
screening at programme intervals

If HPV-based tests are positive,
colposcopy and biopsies should be
performed (AII)

If cleared of oncogenic types,
return to cytology screening
every 3 yr (A)

None

At 6 mo, regardless of margin
status: HPV-based testing
(preferred) (BII); after the
initial test, HPV-based testing
annually for 3 yr (preferred)
(AII)
Follow-up with colposcopy and
ECC (acceptable)

At 6 mo, regardless of margin
status, cytology alone.
Followed by cytology every
6 mo for 3 yr (NG)

World Health Organization
(WHO, 2014)

Adenocarcinoma
Brazil
Brazilian Association for the
Lower Genital Tract Pathology
and Colposcopy (ABPTGIC)
(Zeferino et al., 2018)

HSIL/CIN2+

At 12 mo, primary HPV test,
cytology, or VIA (NG)
If CIN3 confirmed on
histopathology at the time
of treatment, rescreening is
recommended annually for
3 yr. If these rescreens are
negative, return to routine
screening

AIS

HPV DNA test between 6 mo
and 12 mo after treatment (A)

Cytology alone is acceptable only if HPVbased testing is not feasible
Cytology should only be used for patients
younger than age 25 yr, with transition to
HPV-based testing after age 25 yr
If the follow-up test is positive,
indicating persistence or recurrence
of cervical precancer, retreatment is
needed, following protocols based on
biopsy results and second treatment
considerations
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Table 5.4 (continued)

Table 5.4 (continued)
Pre-treatment Short-term recommendation
diagnosis
(and evidence gradesa)

Long-term recommendation
(and evidence gradesa)

Considerations

Canada
Multi-organization guideline
(Bentley et al., 2012)

AIS

Consider hrHPV testing
Annual cytology testing

If negative margins cannot be achieved,
hysterectomy should be considered

France
National Cancer Institute:
Post-treatment surveillance
of precancerous lesions of the
uterine cervix (INCa, 2019)

AIS

If HPV test at 6 mo is negative,
do not return to routine
screening; annual follow-up is
recommended (C)

Data from the literature did not enable
the modalities of this surveillance to be
determined precisely; it will be based
on existing tests (cytology, HPV test,
colposcopy, and ECC). After childbearing
is complete, hysterectomy should be
discussed with the woman

New Zealand
(Ministry of Health New
Zealand, 2020)

AIS

Annual cytology

The guideline cites a lack of randomized
studies of people with AIS, but notes
for people with fertility expectations
who have clear margins, 2 consecutive
negative annual HPV tests have a PPV for
no identifiable disease of 100%

Spain
Spanish Association of Cervical
Pathology and Colposcopy
(AEPCC, 2015)

AIS

HPV test every 3 yr

None
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For women who wish to
preserve fertility, colposcopy,
ECC, and cytology every
6–12 mo for at least 5 yr
If childbearing is complete,
hysterectomy should be
considered
For women who wish to
preserve fertility, if margins
are disease-free, hrHPV
test at 6 mo (C). If negative,
annual follow-up; if positive,
colposcopy with examination
of vulva and vagina and biopsy
if deemed necessary, ± ECC
(C). If colposcopy satisfactory
and no lesion identified, HPV
test at 12 mo (C)
If childbearing is complete,
hysterectomy is recommended.
Surveillance is similar to that
of HSIL (C)
Management will depend on
age, fertility expectations, and
clear excision margins. Followup colposcopy and cytology
(including endocervical
brush sample) at 6 mo after
treatment. Repeat cytology at
12 mo
If childbearing is complete,
hysterectomy is recommended
For women who wish to
preserve fertility, if margins
are disease-free, follow-up
with colposcopy, endocervical
sampling, and cytology every
6 mo for 24 mo, with HPV test
at 24 mo

Cervical cancer screening

Country
Authority (reference)

Country
Authority (reference)

Pre-treatment Short-term recommendation
diagnosis
(and evidence gradesa)

Long-term recommendation
(and evidence gradesa)

Considerations

USA
ASCCP (Perkins et al., 2020)
SGO (Teoh et al., 2020)

AIS, with
fertilitysparing
treatment

HPV-based testing with
endocervical sampling every
6 mo for 3 yr

After year 5, women who have consistent
negative test results may extend the
surveillance interval to 3 yr, and
continued surveillance is acceptable after
childbearing. Hysterectomy is preferred
after childbearing if the patient has had
positive HPV or cytology results during
surveillance (NG)

ASCCP (Perkins et al., 2020)
SGO (Teoh et al., 2020)

AIS, with
hysterectomy

Vaginal HPV-based testing
annually for 3 yr

After 3 yr, annual HPVbased testing with or without
endocervical sampling for a least
2 yr, or until hysterectomy is
performed (NG)
or
Continue HPV-based screening
every 3 yr until hysterectomy, or
for at least 25 yr
Vaginal HPV-based testing every
3 yr for at least 25 yr

World Health Organization
(WHO, 2014)

AIS

At 12 mo, primary HPV test,
cytology, or VIA (NG)
If AIS confirmed on
histopathology at the time
of treatment, rescreening is
recommended annually for
3 yr. If these rescreens are
negative, return to routine
screening
HPV-based testing at 6 mo
If negative, repeat after 12 mo
(18 mo after treatment)

Previous
treatment for
CIN

If normal results at 12 mo, return
to routine screening
If annual rescreening for AIS
detected at the time of treatment
is negative, return to routine
screening at programme intervals

If follow-up tests are normal,
return to cytology every 3 yr

Follow ASCCP for 25 yr. Vaginal
colposcopy is recommended for women
with high-grade cytology results,
persistent low-grade cytology results, or 2
or more positive HPV test results
If the follow-up test is positive,
indicating persistence or recurrence
of cervical precancer, retreatment is
needed, following protocols based on
biopsy results and second treatment
considerations

None

AIS, adenocarcinoma in situ; ASCCP, American Society for Colposcopy and Cervical Pathology; CIN, cervical intraepithelial neoplasia; CIN2+, CIN grade 2 or worse; ECC,
endocervical curettage; HPV, human papillomavirus; hrHPV, high-risk HPV; HSIL, high-grade squamous intraepithelial lesion; LBC, liquid-based cytology; mo, month or months; NG,
not graded; PPV, positive predictive value; SGO, Society of Gynecologic Oncology; TOC, test of cure; VIA, visual inspection with acetic acid; yr, year or years.
a Each grade according to the specific grading of the respective authority.
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Table 5.4 (continued)

Cervical cancer screening
A sample of current recommendations for
follow-up of women treated for precancerous
lesions is shown in Table 5.4, organized by the
pre-treatment diagnosis, the date of issue, and
the issuing authority, to highlight the variation
in protocols and, to some extent, the evolution in
recommendations over time with the accumula
tion of evidence on post-treatment risk and other
considerations. The recommendations are hetero
geneous for HSIL/CIN2+ or AIS; this probably
reflects varying health resources, the available
testing technology, the available evidence within
the guideline development cycle, and whether
follow-up protocols are based on an indication
of risk associated with pre-treatment indications
and absence of clear margins after treatment, or
calculated estimates of absolute risk based on
prior screening test and biopsy results, current
surveillance test results, and individual factors
such as age, pregnancy, and immunosuppression
(WHO, 2014; von Karsa et al., 2015; Perkins et al.,
2020). Recommendations that take into account
fertility preservation, pregnancy, diagnosis of
AIS, and high-risk immunosuppressed condi
tions (HIV infection, autoimmune conditions,
persistent HPV infection, use of immunosup
pressant therapy, etc.) show greater similarity
(Chin-Hong, 2016; Davis et al., 2016; Carriero
et al., 2018; Kim et al., 2018; Moscicki et al., 2019).
In some instances, follow-up protocols for TOC
are the same for HSIL/CIN2+ or AIS. [All recom
mendations shown in Table 5.4 are current, but
updates may be in progress and/or prevalent
protocols in a country may have evolved ahead of
a guideline update in response to new evidence.]
(a)
(i)

Personal history of HSIL/CIN2+

Increase in risk
An increased risk of HSIL/CIN2+ and ICC
has been observed in long-term follow-up studies
of women treated for precancerous lesions. A
study in the United Kingdom, commissioned
by the National Health Service Cervical Cancer

Screening Programme, sought to determine the
duration of an elevated rate of ICC and vaginal
cancer after treatment for CIN (Soutter et al.,
2006). Analysis of 26 cohorts in 25 studies in Asia,
Europe, and North America, in which follow-up
ranged from 5 years to 25 years, showed an
increased risk (~2.8 times the background risk)
of post-treatment ICC for up to 20 years. The
incidence rate of reported post-treatment CIN
ranged from 76 to 6036 per 100 000 women-years
(median, 1413 per 100 000 women-years) and was
greatest in the first year after treatment; this was
probably due to a combination of residual and
recurrent disease. In contrast to the persistent
elevated incidence of ICC, rates of post-treat
ment CIN fell steadily during the 10 years after
treatment (Soutter et al., 2006).
Similar risks were observed in a retrospec
tive cohort study in Finland, in which 7564
women were treated in 1974–2001 for CIN1–3 or
CIN grade not otherwise specified. The average
follow-up was 11.9 years (range, 0.5–28 years),
and the standardized incidence ratio (SIR)
for invasive disease was 2.8 (95% CI, 1.7–4.2)
(Kalliala et al., 2005). In Sweden, 132 493 women
were followed up after treatment for CIN3 in
1958–2002. Women with previous CIN3 had
an increased risk of ICC compared with the
general female population (SIR, 2.3; 95% CI,
2.2–2.5) (Strander et al., 2007). Both studies
observed persistent elevated risk over more
than 20 years. In the study in Finland, risk was
highest in the second decade after treatment
(Kalliala et al., 2005), whereas in the study in
Sweden, risk decreased over time but remained
elevated 25 years after treatment (Strander et al.,
2007). In a study in Canada, the risk of CIN3+
within 1–5 years after treatment was evaluated in
14 668 women who had undergone treatment for
CIN3 in 2006–2010, and a 5-year recurrence rate
of CIN3 of 6.1% was observed, with increased
risk independently associated with abnormal
post-treatment cytology and age older than
45 years (Swift et al., 2020).
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In an effort to update estimates of the risks of
developing and dying from cervical cancer after
treatment of precancerous lesions, Kalliala et al.
(2020) conducted a pooled analysis of 27 studies
of cervical cancer incidence after treatment of
predominantly CIN3 (some studies included
CIN1/2), with a mean or median follow-up of
5–27.5 years. [The analysis included some studies
that were included in the pooled analysis by
Soutter et al. (2006) as well as studies published
since 2006, including several large national and
regional population-based studies.] The investi
gators limited inclusion to studies with nation
wide or regionwide cancer registries as a source
of follow-up data, and presented data with at
least 5 years of follow-up (Kalliala et al., 2020). A
pooled absolute incidence rate of cervical cancer
after treatment of CIN of 39 per 100 000 womenyears was reported, with follow-up of more than
20 years after treatment (range, 31–38 per 100 000
women-years based on duration of follow-up).
This is compared with the estimate from Soutter
et al. (2006) of 56 per 100 000 women-years up to
20 years after treatment.
Incomplete excision of CIN also is associated
with an increased risk of CIN of any grade or
ICC. In a meta-analysis of 66 studies including
35 109 women who underwent treatment for CIN
using excisional methods, 8091 (23%) of whom
had at least one excisional margin with residual
disease (incomplete excision), post-treatment
high-grade disease (HSIL or CIN2/3) occurred
in 18% of women who had incomplete excision
compared with 3% of women who had complete
excision (RR, 6.09; 95% CI, 3.87–9.60) (GhaemMaghami et al., 2007). A systematic review and
meta-analysis was undertaken of 97 studies
including 44 446 women treated for cervical
precancer that evaluated the association between
incomplete excision of precursor lesions and
treatment failure, defined as the occurrence of
residual or recurrent CIN2+. An increased risk
of treatment failure was observed in women
with positive resection margins compared with
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those with negative resection margins (17.1%
vs 3.7%; RR, 4.8; 95% CI, 3.2–7.2) (Arbyn et al.,
2017). However, additional analysis revealed
that margin status was a lesser predictor of risk
of residual or recurrent CIN2+ compared with
hrHPV test results. The risk of post-treatment
CIN2+ was 3.7% when margins were clear,
whereas the risk of post-treatment CIN2+ asso
ciated with a concurrent negative hrHPV test
result was 0.8% (Arbyn et al., 2017).
Five-year risks of CIN3+ after treatment for
CIN2 or CIN3 (conservatively based on treat
ment for CIN3) were estimated on the basis of
current HPV and cytology test results in women
aged 25–65 years who underwent cervical
cancer screening in the USA, to support the 2019
ASCCP Risk-Based Management Consensus
Guidelines (Egemen et al., 2020). Women with
a negative HPV test result after treatment had a
5-year risk of CIN3+ of 2.0%. A negative HPV
test result combined with cytology negative for
intraepithelial lesion or malignancy (NILM) was
associated with a 5-year risk of CIN3+ of 1.7%,
and a negative HPV test result combined with
cytology negative for ASC-US/LSIL was asso
ciated with a 5-year risk of CIN3+ of 3.8%. In
contrast, women with a negative HPV test result
combined with high-grade cytology (atypical
squamous cells, cannot exclude HSIL [ASC-H]/
atypical glandular cells [AGC]/HSIL+) had a
5-year risk of CIN3+ of 18% (Egemen et al., 2020).
In a second study, also to support the ASCCP
Risk-Based Management Consensus Guidelines,
a systematic review was conducted of 23 studies
in Asia, Europe, and North America published
in 2012–2019 and including a broader spectrum
of tests or diagnostic assays for post-colposcopy
and post-treatment surveillance (Clarke et al.,
2020). Follow-up periods, with interim exami
nations, ranged from 6 months to 121 months,
although most were 24–36 months. In all studies
combined, women who were HPV-negative after
treatment had a risk of CIN2+ of 0.69% (95% CI,
0.3–1.5%), and women who were HPV-positive
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after treatment had a risk of CIN2+ of 18.3%
(95% CI, 12.1–26.6%). The risk of CIN2+ after
treatment was higher in women with concur
rent positive (ASC-US+) cytology (36.6%; 95%
CI, 28.4–45.7%) than in women with concur
rent negative cytology (1.7%; 95% CI, 1.0–3.1%)
(Clarke et al., 2020).
(ii)

Follow-up recommendations for return to
screening
Recommendations for follow-up of women
treated for HSIL/CIN2+ have evolved over
time (Table 5.4). Most guidelines are based on
currently available evidence, i.e. the follow-up
interval (6 or 12 months) is determined by
the pre-treatment diagnosis of SIL/CIN and
the margin status after treatment. Although
most recommendations shown in Table 5.4
specify initial testing protocols (cytology alone,
co-testing, or primary HPV testing), surveil
lance intervals may be fixed (i.e. 6 months or
12 months after treatment) or they may be
lengthened after successive normal test results
while still accumulating a history of normal
findings to support TOC. Surveillance periods
range from a single test at 6 months after treat
ment to consecutive testing events over 3 years or
more to establish TOC, after which women may
be recommended to return to routine screening
intervals. However, some recommendations also
provide flexibility to allow for longer periods of
surveillance on the basis of clinical concerns
(Ministry of Health New Zealand, 2020). The
WHO recommendations stress the importance
of post-treatment surveillance for 3 years after a
diagnosis of CIN3 but provide options for choice
of test (HPV test, cytology, or VIA) to accom
modate local capacity (WHO, 2014). Follow-up
testing using HPV-based testing predominates
after 2018, with variable criteria to determine
TOC. For example, Cancer Council Australia
recommends co-testing using liquid-based
cytology (LBC) and HPV testing at 12 months
and annually thereafter until there have been

two consecutive negative co-test results before
returning women to routine screening every
5 years (Cancer Council Australia Cervical
Cancer Screening Guidelines Working Party,
2020). In contrast, in New Zealand, co-testing
(cytology and HPV testing) is recommended at
6 months and again at 12 months to determine
TOC, after which women may return to cytolo
gy-only testing every 3 years (Ministry of Health
New Zealand, 2020).
In the USA, the ASCCP consensus guide
lines are based on current screening test results
and previous screening test and biopsy results
(Perkins, et al., 2020). Risk-based post-treatment
surveillance protocols recommend short-term
HPV-based testing (6 months after treatment),
followed by annual HPV-based tests for 3 years
before returning women to a schedule approx
imating routine screening (HPV testing every
3 years [preferred] or annual cytology) (Perkins
et al., 2020). When there are two or three nega
tive follow-up HPV-based tests after treatment of
CIN2/3, the 5-year risk of CIN3 is less than 1.0%,
and it is considerably less with three negative test
results than with two negative test results. When
there are two consecutive negative follow-up
co-test results after treatment, the 5-year risk
of CIN3+ is 0.68%. One more negative co-test
result decreases this risk to 0.35% (Egemen et al.,
2020). Routine screening for women at average
risk would be HPV-based testing every 5 years,
but because the 5-year risk of CIN3 after three
negative HPV-based test results is above the
risk threshold (0.15%) set by ASCCP for 5-year
HPV-based screening, and because this risk
remains elevated for up to 25 years, screening
every 3 years is recommended for a minimum of
25 years. As is the case with the ASCCP guidelines, some countries, such as South Africa, extend risk-stratified screening intervals into a longterm follow-up period (National Department of
Health South Africa, 2020).
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(b)

Personal history of AIS

AIS is less common than HSIL/CIN2+, and
there are fewer studies measuring post-treatment
risk. Furthermore, in women with a diagnosis
of AIS, post-treatment risk is influenced by the
course of treatment; hysterectomy is preferred
if women do not wish to maintain fertility, and
excisional treatment is used if fertility-sparing
treatment is chosen.
(i)

Increase in risk
In 119 women treated conservatively using
cold-knife conization, LEEP, laser conization,
and needle excision and followed up for a mean
of 40.9 months, the observed cumulative rate of
AIS, CIN, or ICC (adenocarcinoma or squamous
cell carcinoma) was 12.6%, whereas no residual
disease was observed during the follow-up period
in women treated with hysterectomy because of
margin involvement in the conization specimen
(Costa et al., 2012). Risk of AIS after treatment
was included in the above-mentioned study by
Swift et al. (2020), of 15 177 women who had
undergone treatment for CIN3 or AIS (with
LEEP, laser, or conization) in 2006–2010, 509 of
whom were treated for AIS, and a 5-year recur
rence rate of AIS of 9.0% was observed. A higher
recurrence rate was observed in younger women
(9.8% in women younger than 45 years compared
with 4.9% in women 45 years or older), but this
difference was not significant (P = 0.13) (Swift
et al., 2020).
(ii)

Follow-up recommendations for return to
screening
For women with a diagnosis of AIS, the
recommended post-treatment surveillance
protocols depend on whether simple or radical
hysterectomy is performed (the preferred treat
ment) or fertility-sparing treatment is chosen
(in patients of reproductive age who wish to
preserve the ability to have future pregnan
cies). Hysterectomy is preferred because AIS is
often found in the endocervical canal, which
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complicates excision; it is often multifocal,
which complicates the interpretation of negative
margins on the excisional specimen, and biopsy
results that indicate AIS warrant an excisional
procedure to rule out the presence of invasive
adenocarcinoma (Teoh et al., 2020). However,
the mean age of diagnosis of AIS is 35–37 years,
and women in this age group may wish to have
fertility-sparing treatment, which postpones the
preferred treatment indefinitely; when child
bearing has been completed or is no longer a
possibility, hysterectomy is advised.
For women who wish to preserve fertility,
post-treatment surveillance after a prior diag
nosis of AIS is more intensive than that for
HSIL/CIN2+ (Table 5.4). In 2012, the Canadian
multi-organization guideline recommended colposcopy, endocervical curettage, and cytology
every 6–12 months for at least 5 years, with
consideration of hrHPV testing during this
period for reassurance [interval not specified];
afterwards, the patient should receive annual
cytology testing (Bentley et al., 2012). The
Spanish Association of Cervical Pathology and
Colposcopy also recommended short-interval
testing with colposcopy, cytology, and endocer
vical sampling for 2 years, and an HPV test at
2 years for TOC, with subsequent HPV testing
every 3 years thereafter for women who wish to
preserve fertility, if margins are free of disease
(AEPCC, 2015).
Although women of reproductive age who
wish to preserve fertility may be followed up with
intensive surveillance if the excisional specimen
(or a re-excisional specimen in cases where nega
tive margins cannot be achieved) has negative
margins, fertility-sparing management generally
is not recommended (Bentley et al., 2012; Perkins
et al., 2020; Teoh et al., 2020). Post-treatment
surveillance is most important when the risk of
recurrence is high. Localized treatment of AIS
has not been shown to decrease the subsequent
incidence of invasive adenocarcinoma in women
at highest risk of recurrence (Swift et al., 2020).
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For women who have undergone fertil
ity-sparing treatment, both the Society of
Gynecologic Oncology and ASCCP recom
mended short-term follow-up with HPV-based
testing and endocervical sampling every
6 months for 3 years. If the results are consis
tently negative, annual HPV-based testing with
or without endocervical sampling should be
undertaken for 2 years, or until hysterectomy
is performed; if test results remain negative,
HPV testing should be undertaken every 3 years
for at least 25 years, or until hysterectomy is
performed (Teoh et al., 2020). For women who
have elected to undergo hysterectomy, the initial
short-term follow-up consists of annual vaginal
HPV-based testing for 3 years, followed by
vaginal HPV-based testing every 3 years for at
least 25 years, even if testing extends beyond age
65 years (Perkins et al., 2020; Teoh et al., 2020).

5.2.4 Screening of HPV vaccinated
populations
(a)

The basis for complementary strategies of
primary and secondary prevention

HPV vaccination began in earnest in late
2006, 1 year after the publication of the first IARC
Handbook on cervical cancer screening (IARC,
2005). HPV vaccination was adopted gradually
by high-income countries and subsequently
by middle- and low-income countries. HPV
vaccination is the only evidence-based primary
prevention strategy for cervical cancer. At least
one of the three approved HPV vaccine formula
tions (bivalent, quadrivalent, and nonavalent) are
currently available in most high-income settings,
although the availability is currently limited in
LMIC settings (Bruni et al., 2016).
The first results of RCTs on vaccine efficacy
were published in 2004 for the bivalent vaccine
against HPV types 16 and 18 (Harper et al.,
2004) and in 2005 for the quadrivalent vaccine
against HPV types 6, 11, 16, and 18 (Villa et al.,
2005). Because these vaccines target the two

most carcinogenic HPV types that are etiologi
cally linked to cervical cancer (i.e. HPV16 and
HPV18), they have the potential to prevent up to
70% of all cervical cancers. The newer nonavalent
vaccine (Joura et al., 2015), which targets HPV
types 31, 33, 45, 52, and 58 in addition to 6, 11,
16, and 18, has the potential to prevent 90% of all
cervical cancers. The screening of future cohorts
of vaccinated women has become a complemen
tary policy to accelerate the reduction of cervical
cancer incidence to levels below the WHO target
of 4 new cases per 100 000 women per year,
which is the established threshold to achieve the
elimination of cervical cancer as a public health
problem (Simms et al., 2019).
(b)

Performance of cervical cancer screening in
HPV vaccinated populations

Although the two above-mentioned approaches for cervical cancer prevention are
clearly complementary, their effects are not
simply additive. The interplay between HPV
vaccination and cervical cancer screening is
complex, because they apply to different periods
in a woman’s lifetime and because of the different
factors that are involved in the health-care system
(Fig. 5.2). In spite of these limitations, they can
both be viewed as preventive steps in the same
continuum in the natural history of cervical
cancer.
Fig. 5.2 also illustrates how one strategy
(HPV vaccination) influences the performance
of the other (cervical cancer screening). For any
disease, screening can have clinical value when
the condition that needs to be detected is suffi
ciently common. In the absence of HPV vaccina
tion, the prevalence of CIN is sufficiently high for
screening to perform with reasonable accuracy,
to enable screening programmes to achieve their
intended effect of reducing the incidence of and
mortality from cervical cancer with acceptably
low risks, such as those stemming from overdi
agnosis and harms from overtreatment.
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Fig. 5.2 Interplay between primary and secondary prevention strategies for cervical cancer
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Delivery: mainly during preadolescence and adolescence

Primary prevention
(HPV vaccination)

Management: national
immunization programmes,
paediatric clinics

HPV infection

Delivery: from early adulthood
to mid to late sixties

Cancer precursor
Secondary prevention
(Screening)

Management: cancer control
programmes, opportunistic
primary care

Cervical cancer

Created by the Working Group.

The simplified trajectory depicted in Fig. 5.2
from the onset of sexual exposure during a
woman’s late adolescence until the development
of cervical cancer, with the highest incidence
at ages 40–45 years, implies a long window of
opportunity for disease prevention. As succes
sive birth cohorts of vaccinated women reach the
age of screening, about 15 years after they were
vaccinated, the prevalence of cervical precan
cerous lesions that can be detected by screening
and treated is expected to decrease substantially.
The PPV of cervical cancer screening for
detection of CIN2+ is positively correlated with
the prevalence of cervical lesions, assuming that
test sensitivity and specificity remain unchanged.
Therefore, the lower the prevalence of disease,
the lower the PPV, and thus there may be a higher
proportion of false-positive test results, which
may lead to unnecessary diagnostic procedures,
such as colposcopies and biopsies, and possible
overtreatment. This potential outcome was
recognized before HPV vaccination programmes
had started, and thus before mass immunization
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of girls led to a decrease in the prevalence of
cervical precancerous lesions in the first birth
cohorts to benefit from HPV vaccines (Franco
et al., 2006). The decrease in the PPV of cervical
cancer screening after vaccination has been
reported in a few populations, mostly those in
Australia and in the United Kingdom, which
were early adopters of organized, high-coverage
HPV vaccination programmes (Palmer et al.,
2016; Munro et al., 2017; Sultana et al., 2019).
(c)

Impact of HPV vaccination on screening
policies

There has been a steady decrease in the
prevalence of vaccine-targeted HPV types
and of cervical lesions associated with these
types in numerous populations after vaccina
tion (Brotherton et al., 2011; Powell et al., 2012;
Baldur-Felskov et al., 2014; Pollock et al., 2014;
Carozzi et al., 2016; Cruickshank et al., 2017;
Kavanagh et al., 2017; Niccolai et al., 2017; Guo
et al., 2018; McGregor et al., 2018; Thamsborg
et al., 2018). Infections with HPV16 and HPV18
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have become rare in these settings after vaccina
tion (Lynge et al., 2020). Evidence has recently
been published that population-based HPV
vaccination has decreased the incidence of ICC
in Sweden (Lei et al., 2020).
This raises the question of whether highfrequency screening – every 3 years using cytology
or every 5 years using HPV testing (irrespective
of triage algorithms) – should be sustained. An
ancillary question is whether screening should
start as early as at age 21 years or 25 years, which
is the prevailing policy in many high-resource
settings. In many countries that implemented
HPV vaccination soon after initial regula
tory approval (Australia, Canada, the United
Kingdom, and the USA), the first birth cohorts of
vaccinated women have now reached age 25 years
and are thus being invited to attend screening. In
these populations, should screening be started at
age 30 years and performed less frequently?
Women who are older than the ages targeted
by vaccination programmes fall under the
prevailing guidelines for screening frequency.
Even in populations targeted by vaccination
programmes, participation may be suboptimal
because of parental refusal or other reasons
that cause people to opt out of vaccination
programmes. Therefore, the question of adapting
screening algorithms for the entire female popu
lation also requires consideration.
Modelling studies have shown that the
combination of vaccination and screening is
cost-effective and is good value for money, with
screening starting later in life – for example at age
30 years for the bivalent or quadrivalent vaccines
and at age 35 years for the nonavalent vaccine –
and with longer screening intervals (Kim et al.,
2017; Pedersen et al., 2018). A related point is that
the risk of histologically ascertained precancer
after the detection of low-grade abnormalities
on cytology has been shown to be much lower in
vaccinated women than in unvaccinated women
(Castle et al., 2019). [This affects the validity of

current guidelines for managing cervical abnor
malities detected by cytology.]
[The expected decrease in the PPV of current
screening strategies for detection of CIN2+
after population-based HPV vaccination, and
its consequences in terms of potential increased
harms from overdiagnosis as well as issues of costs
from overscreening or over-referral for colpos
copy, apply to all cervical cancer screening tests.
However, after vaccination, molecular assays
that target nucleic acid sequences of carcinogenic
HPV types in cervical samples are a more suit
able option than cytology.]
(d)

Screening policies for vaccinated women

Only a few countries have considered modi
fying screening policies in the HPV vaccination
era or tailoring guidelines independently for
vaccinated and unvaccinated women (Franco
et al., 2006; Kim et al., 2017; Pedersen et al., 2018).
In 2012, a consortium led by professional
societies and health agencies in the USA reached
the conclusion that age-specific screening recom
mendations should be the same for vaccinated
and unvaccinated women (Saslow et al., 2012).
At that time, the available vaccines protected
only against HPV16 and HPV18, and thus it was
expected that about 30% of all cervical cancers
would continue to occur. The decision was also
made based on the low coverage of HPV vacci
nation in the USA, which was much lower than
the coverage in countries with national vaccina
tion programmes. In addition, the lack of reli
able vaccination records implied that physicians
could not assume that women who reported
having been vaccinated were indeed protected.
The United States Preventive Services Task
Force (USPSTF) issued similar recommendations
in 2012 for cervical cancer screening irrespective
of HPV vaccination status (Moyer et al., 2012).
The USPSTF revisited its guidelines in 2018, and
the conclusion from a review of the evidence was
that the new recommended policies were to be
implemented independently of HPV vaccination
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status, because the evidence was still insufficient
to support a later age to start screening or less
frequent screening for vaccinated women (US
Preventive Services Task Force, 2018).
The same professional society and health
agency stakeholders in the USA that produced
the above-mentioned 2012 guidelines (Saslow
et al., 2012) reconvened for an update in 2019
(Perkins et al., 2020). Although the focus of the
new guidelines was on risk-based management
and not on screening algorithms, the recom
mendation was to omit HPV vaccination status
to guide management. This decision was influ
enced by the low coverage of HPV vaccination
in young women, as well as the lack of vacci
nation registries that would enable clinicians
to link primary care records with vaccination
histories. Similarly, the 2020 ACS guideline for
cervical cancer screening issued recommenda
tions that were independent of vaccination status
(Fontham et al., 2020).
A comparable in-depth assessment of the
evidence was completed by the Canadian Task
Force on Preventive Health Care in 2013. The
evidence about the impact that population-based
HPV vaccination has on the prevalence of cervical
lesions or the incidence of cervical cancer was
judged to be insufficient to justify a separate
cervical cancer screening policy for vaccinated
women (Canadian Task Force on Preventive
Health Care, 2013).
To date, only Italy has proposed specific
screening policies for vaccinated women since
2017 (Giorgi Rossi et al., 2017). The multi-stake
holder position statement recommended to start
screening at age 30 years in vaccinated women,
with an HPV test, whereas for unvaccinated
women the age to start screening remained at
25 years, with cytology until age 29 years and
HPV testing with cytology triage for women aged
30–64 years. The recommendation was based on
thresholds of attained risk of CIN3+ for succes
sive birth cohorts of vaccinated women. As risk is
maintained at acceptably low levels or decreases
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further, the screening interval increases by 1 year
for the next birth cohort. At a minimum, the
stakeholders defined as essential the adoption of
an organized screening programme with high
coverage and efficient call–recall, to minimize
risks.
As an initial step to modify screening poli
cies in the HPV vaccination era, the Canadian
Partnership Against Cancer issued a statement
in 2019 recommending that provinces and terri
tories in Canada should stop screening women
younger than age 25 years (Popadiuk et al., 2019).
The recommendation was based on the high
coverage of HPV vaccination in Canada attained
since 2007; hence, most young women reaching
that age have been protected against the most
carcinogenic HPV types (HPV16 and HPV18).
(e)

Integration of vaccination and screening

Implementation of HPV testing in screening
for cervical cancer enables the accumulation of
the evidence needed to inform screening prac
tices. Consistent with the framework shown in
Fig. 5.2, it would be helpful for health systems
within countries to harmonize their policies on
HPV vaccination and screening, with a view
to sharing information and resources (Franco
et al., 2008). Establishing HPV testing regis
tries with data from women who attend cervical
cancer screening and linking the screening data
with vaccination registries and cancer registries
would provide an efficient surveillance mech
anism that would enable the evaluation of the
impact of vaccination in reducing the prevalence
of carcinogenic HPV types and the incidence
of cervical precancerous lesions and cancer
(Brotherton et al., 2019). High-level integration
of vaccination data and screening data has been
shown to work in the state of New Mexico in the
USA (Benard et al., 2017).
The integration of planning and systems
resources for HPV vaccination and cervical cancer screening has many advantages, in addition
to the obvious economy of scale that comes from
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Fig. 5.3 Schematic rationale for an ideal integration of vaccination and screening programmes in
high-resource settings
Requirements: efficient record linkage and organized programmes based on call–recall
and serving the entire population equitably; biobank resources
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biopsy, and possible treatment

Cytology and
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Surveillance output: population effectiveness, safety, duration of protection, crossprotection, monitoring for type replacement, inequalities in protection
The central component is a generic cervical cancer screening algorithm to inform a surveillance system after vaccination. Not all record linkage
components are essential. Efficient epidemiological surveillance can be implemented with a subset of these components.
Created by the Working Group.

centralized procurement of supplies and shared
information systems. As shown in Fig. 5.3, for
a high-resource setting with centralized cancer
control processes, the primary components of
this integration are a vaccination registry that
provides anonymized identifiers to the screening
process, which is a generic screening programme
based on a clinically validated HPV test and
complemented by a triage algorithm, together
with management decisions based on local best
practices. Anonymized data generated by the
screening programme are linked with adminis
trative health-care databases for cytopathology,
colposcopy, treatment outcomes, cancer inci
dence, and follow-up information. Such integra
tion of processes and data has many dividends
for surveillance. As outputs, it is possible to

determine in real time the population-level effec
tiveness of vaccination, the duration of vaccine
protection, and any potential inequalities in the
coverage of both vaccination and screening, as
well as in their outcomes. An important goal for
surveillance is to monitor for possible differences
in the coverage of or participation in screening
in relation to previous receipt of vaccination. Is
there a perception by women who were vacci
nated that their risk of cervical cancer is low
and therefore they may skip screening visits? A
better understanding could be achieved with an
integrated system as depicted in Fig. 5.3. Other
causes for differences in the coverage or partic
ipation, including disparities in access to health
care, conscientious objection to vaccination, and
refusal to be screened by a male provider, can
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be monitored with the linkage system shown in
Fig. 5.3.
The addition of a biobank to this integrated
system would enable storage of cervical samples
for partial HPV genotyping (if this was not
already done via the core screening process) or
full HPV genotyping. A biobank would also
enable more elaborate molecular testing for DNA
methylation and other prognostic biomarkers.
The availability of genotyping data would enable
population-level monitoring of cross-type
protection, of herd immunity, and of potential
type replacement. The above-mentioned inte
grated system would also enable the monitoring
of the benefits of HPV vaccination in protecting
against other HPV-associated cancer types in
women. An independent linkage between HPV
vaccination registries and cancer registries would
also enable assessment of the impact of vaccina
tion on HPV-associated cancer types in men.
Not all of the components shown in Fig. 5.3
are essential for the implementation of an effi
cient surveillance system with integration of
screening and vaccination. Even high-resource
regions may not have population-based cancer
registries or cytology and pathology regis
tries and may not have established biobanks.
Different jurisdictions may decide to implement
only the core linkages of vaccination records and
screening records, to enable the outcomes of both
prevention activities to be monitored.
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