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ABSTRACT

Cervical cancer is a highly preventable disease, yet
it remains the 10th most common cancer among
Singaporean women. This paper examines the
evolution of Cervical Screen Singapore (CSS), which
was launched in 2004. In view of the emerging
evidence on the advantages of HPV primary screening
compared to cytology-only screening for primary
cervical cancer screening, the guideline underwent a
major update in 2019.

I. Use only liquid-based cytology (LBC) and abolish
the conventional pap smear method

2. To screen women aged 30 to 69 with HPV test
every 5 years

3. A more frequent screening schedule for

immunocompromised women

4. Cytology triage for HPV non-16/18 positive
result

5. HPV triage for women aged 25 to 29 whose
cytology result is ASCUS

The paper highlights several recommendations
to eliminate cervical cancer in Singapore, such as
improving awareness and knowledge for women and
primary healthcare providers and the potential role
of HPV tests using vaginal self-sampling for under
screeners. The importance of collaboration among
key stakeholders is emphasised to enhance the
effectiveness of the national screening programme
and better public health outcomes.
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INTRODUCTION
Cervical cancer is a preventable cancer.'

Ever since the discovery of High-risk Human Papillomavirus
(hrHPV) as the cause of cervical cancer by Harald Zur
Hausen in 1976, leading to his Nobel Prize award, the world
has been able to better understand cervical cancer. Various
effective screening tools and preventive strategies have been
developed to detect and prevent persistent hr HPV infection,
leading to the prevention of future cervical cancer.

Organised national cervical cancer screening programmes
were initiated especially in high-income countries such
as the United Kingdom, Australia, and the Netherlands.
These programmes had shown effectiveness in preventing
cervical cancer. The introduction of school-based HPV
vaccination programmes brought these countries even closer
to eradicating cervical cancer.

THE GLOBAL BURDEN OF CERVICAL
CANCER

Globally, cervical cancer was the fourth most common
cancer in women, making up 6.9 percent of the total
number of new cervical cancer cases diagnosed in 2022,
despite the ability for this disease to be effectively screened,
in addition to the availability of an effective HPV vaccine.

The World Health Organization (WHO) has recognised
the impact of cervical cancer globally and the importance of
eliminating this terrible preventable disease. The COVID-19
pandemic further aggravated the efforts to eliminate cervical
cancer globally by diverting screening resources and halting
cervical cancer screening measures worldwide.’

In November 2020, WHO launched a call for action on a
global strategy for cervical cancer elimination.! The strategy
called for all countries to reach and maintain a cervical
cancer incidence of below four in 100,000 women, by
adopting three key pillars to elimination:

*  Vaccination: 90 percent of girls fully vaccinated with
the HPV vaccine by the age of 15

*  Screening: 70 percent of women screened using a high-

performance test by the age of 35, and again by the age
of 45

*  Treatment: 90 percent of women with pre-cancer
treated and 90 percent of women with invasive cancer
managed

Each country should be on target for this 90-70-90 goal
by the year 2030 in order to eliminate cervical cancer from
their country by the next century.
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THE EVOLUTION OF THE SINGAPORE
NATIONAL CERVICAL SCREENING
PROGRAMME

Singapore’s national cervical cancer screening programme
(Cervical Screen Singapore, CSS) was introduced in 2004.
The aim of this programme is to reduce the incidence of
cervical cancer in Singapore, which in 2004 was 16.7 per
100,000 women compared to countries with resource
settings such as Australia (4.9 per 100,000) and Finland
(4.7 per 100,000).%*

The inital CSS programme, launched in 2004, was
designed as an opportunistic cytology-only primary cervical
screening programme inviting women from the age of 25-
69 years old who had ever had sex to undergo screening
using a Papanicolaou (Pap) smear once every three years.”

A steady decline in cervical cancer incidence has been
observed, with the incidence falling to the tenth most
common female cancer in Singapore four years after the
introduction of the CSS. Similar to other countries that
adopted an opportunistic approach to screening, the
incidence of cervical cancer in Singapore has not improved
further and has plateaued at this level.!

There have been emerging worrying trends in Singapore’s
cervical cancer screening population. Uptake in screening
has not improved since CSS introduction, with only 10
percent of women reporting regular triennial screening.® The
2011-2015 Singapore cancer registry reported an increasing
trend in cervical cancer incidence, with an increase in the
incidence of stage 3 and stage 4 cervical cancer diagnosed
in women 30 years and above.* The most recent Singapore
national cancer registry reported cervical cancer being the
fourth most common cancer in young women aged 30 to
40 years old.” The Singaporean Malay population remains
the community with the highest incidence of cervical cancer
with the least uptake in screening.*

The identification of hrHPV as a causative agent for cervical
cancer prompted the development of the HPV DNA test.
This test was more sensitive than cytology alone in cervical
cancer screening. Consequently, it offered Singapore the
opportunity to adopt a more effective screening strategy
compared to the existing CSS.

This paper outlines the evolution and implementation
process of introducing HPV primary screening in Singapore’s
national cervical screening programme and future efforts
and opportunities to continue cervical cancer elimination
in Singapore.

THE HUMAN PAPILLOMAVIRUS AND
CERVICAL CANCER

infection with hrHPV is central to the
pathogenesis of cervical cancer. The development of cervical
cancer is closely linked to the age at first sexual intercourse,
which often correlates with the age at first HPV infection.

The typical age for contracting HPV closely follows the

Persistent

onset of sexual activity, similar to other sexually transmitted

infections, with the peak incidence occurring shortly after
the average age of sexual initiation. This timing varies across
cultures, influencing the age at which subsequent stages of
infection and precancer occur.

Most cervical HPV infections do not lead to immediate
cytological abnormalities and are typically cleared or
suppressed within 1-2 years by cell-mediated immunity. For
instance, CIN1 (Low grade CIN, mild cervical dysplasia)
often represent transient infection or infections with non-
carcinogenic HPV types (low-risk HPV), and thus do not
always indicate a high risk of progression to more severe
disease. The majority of HPV infections (90 percent) resolve
within two years; however, the 10 percent that persist are
significantly associated with the development of precancer
and future cervical cancer.

The progression from persistent hrHPV infection to cervical
cancer involves hrHPV-infected cervical epithelial cells
overtaking the cervical epithelium, initially leading to the
development of preinvasive cervical disease (cervical pre-
cancer), more commonly known as CIN2/CIN3 (High
Grade CIN, moderate/severe cervical dysplasia).

Cervical pre-cancers are not cervical cancer but are abnormal
or dysplastic cervical cells that have the potential to develop
into cervical cancer in future. Cervical pre-cancer is
asymptomatic and can only be diagnosed using colposcopy
and cervical biopsy. Treatment of cervical pre-cancer exposes
the woman to a significantly minor impact compared to the
impact of cervical cancer treatment.

THE HPV TEST

Several clinical trials investigating the performance of
primary HPV screening have been pooled, confirming
the safety and efficacy of this approach.'""? The sensitivity
of HPV DNA testing surpasses that of conventional
cytology-based methods (Pap smear), although it exhibits
lower specificity. HPV testing is highly sensitive but cannot
discriminate between transient and persistent infections. A
negative test result indicates a low probability of developing
CIN3+ disease within the next 5-10 years with accuracy, but
a positive result only indicates the presence of an essential
risk factor.'

Consequently, if all HPV-positive cases are referred for
colposcopy, the burden of colposcopy referrals and associated
procedures will be very high, with 57.2 colposcopies per
1,000 tests, raising concerns, particularly in younger
women.'*" Therefore, a triage strategy is essential to
differentiate clinically low-risk lesions that do not require
immediate colposcopy.'®

The high specificity of cytology makes it suitable for
triaging HPV-positive cases. The combination of HPV
test and cytology (co-testing) for primary cervical cancer
screening has not been shown to be more beneficial than
HPV primary screening. Arbyn et al reviewed 48 studies,
including eight RCTs, and concluded that adding cytology
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to HPV testing (co-testing) increased sensitivity by only 5
percent for CIN2+ and 2 percent for CIN3+, at the expense
of a considerable loss of specificity."”

It is crucial to maintain a balance between sensitivity and
specificity to avoid over-detecting benign infections, which
can lead to unnecessary risks of overtreatment, and to ensure
that testing identifies diseases that require intervention.

The HPV test uses the presence of hrHPV infection as a
surrogate to predict the risk of future cervical cancer in a
woman, allowing for earlier detection and treatment of
preinvasive cervical disease (pre-cancer).

This paradigm shift in understanding the logic of a cervical
screening tool requires all healthcare providers to have a
deeper understanding of the goal of screening using the
HPV test prior to offering the test to all eligible women.

Figure I: Major steps in the development of cervical cancer®®
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THE CHANGES INTRODUCED IN THE 2019 CERVICAL CANCER SCREENING GUIDELINE

In view of the emerging evidence on the advantages of HPV primary screening compared to cytology-only screening for
primary cervical cancer screening, the Singapore cervical cancer screening guideline underwent a major update in 2019 to
incorporate HPV test into the national cervical cancer screening programme.

The main changes in the guideline are summarised in the table below.

Table I: shows the main changes introduced in the 2019 updated national cervical cancer screening guideline.

Update 1:
Changing all screening modalities to liquid-based cytology (LBC) and abolishing the conventional pap smear method in
all polyclinics and GP practices participating in the CSS national cervical cancer screening guideline.

Update 2:

Changing the screening method and schedule for women 30-69 years old to HPV primary screening every 5 years.
Before 2019 update 2019 update

Eligible criteria: Eligible criteria:

All women 25-69 years old who have ever had sexual | All women 25-69 years old who have ever had sexual intercourse

intercourse
Screening frequency:

Screening frequency: 25-29 years old: Pap smear (cytology only method) every 3 years

Pap smear (cytology only method) every 3 years
? ey ony 72 30-69 years old: HPV test only (HPV primary screening) every

Discharge from screening criteria: 5 years.

69 years old with two normal pap smears 3 years apart . . o
Discharge from screening criteria:

69 years old with 2 negative HPV tests 5 years apart

Update 3:
Recognition of the higher cervical cancer riskand introduction of adifferent screening schedule for the immunocompromised
community.

Definition of immunocompromised group:

e All HIV-positive women

*  All women who are a recipient of solid organ transplant

e All women who are taking 2 or more immunosuppressive medications

Eligible criteria:
All women 25 years old and above who have ever had sexual intercourse

Screening frequency:
25-29 years old: Annual Pap smear (cytology only method)

230 years old: HPV test only (HPV primary screening) every 3 years

Discharge from screening criteria:
No discharge criteria. Screening is recommended to be done for life
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Update 4:
Introduction of HPV partial genotyping and cytology triage for HPV non-16/18 positive result.

Figure 3: Management of HPV test screening (Adapted from National Cervical Cancer
Screening Programme®)

HR HPV test **if the results are indeterminate
results
alone Recall client and repeat test
W W l
negative HR HPV positive {non 1618 er HAHPV fype 16118
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Update 5:

Significance (ASCUS).

Introduction of HPV triage for women 25-29 years old whose cytology result is Atypical Squamous cell of Undetermined

Before 2019 update

For ASCUS cytology result:

!

Repeat Pap smear in 6 months
Result: NILM*

!

Repeat Pap smear annually for 2 years
Result: NILM*
Discharge to routine screening.

2019 update

For ASCUS cytology result:

|

HPV test?
Result: Negative HPV test

v

Discharge to routine screening.

*NILM: No intraepithelial lesion or malignancy

NHPV test for ASCUS triage is performed automatically by the lab without requiring healthcare providers to request it.

The updated 2019 guideline is available at the Society of Colposcopy and Cervical Pathology of Singapore (SCCPS) website

at this link: heeps://www.sceps.org/guidelines-and-updates/.

FUTURE PLANNING

The national cervical cancer screening guideline will continue
to evolve to guide all healthcare providers in Singapore
on primary cervical cancer screening and management of
abnormal cervical screening results.

Screening uptake is the first of the key pillars in in WHO
global cervical cancer elimination strategy. It will continue
to be one of the most important aspects of cervical cancer
screening.

An effective cervical cancer screening strategy would require
the uptake of at least 70 percent of its eligible women
for screening. The uptake for cervical cancer screening in
Singapore was 48.2 percent in 2019, 45.2 percent in 2020,
and 41 percent in 2021.” The uptake rates were well below
the recommended percentage and explains the current
climate of cervical cancer incidence in Singapore.

The availability of the most effective and up-to-date
screening, diagnostic, and treatment modalities would not
be able to eradicate cervical cancer in Singapore without
an improvement in screening uptake. Uptake starts in the
community, with access to awareness and knowledge not
only for the community but also for all primary healthcare
providers. In order to increase uptake in screening, primary
healthcare providers should continue to be supported in
improving their knowledge, especially the continuous
changes in the national cervical cancer screening guideline.

In addition to continuous medical education, primary
healthcare providers should also be supported with the
tools to overcome barriers so that they can offer cervical

screenings to every eligible woman they see in their clinic.'®

HPV tests using vaginal self-sampling could be the
innovation to overcoming such barriers in screening in
the community, especially for the underscreeners, be it
the woman or the healthcare providers.” HPV test using
vaginal self-sampling is currently under review by the
Cervical Screening Singapore Guideline Review Group, and
the decision is highly anticipated in the near future.

CONCLUSION
Cervical cancer is preventable.

Singapore has an evidence-based, up-to-date national
cervical cancer screening guideline to guide all healthcare
providers in reducing the incidence of cervical cancer in
Singaporean women.

Cervical cancer screening uptake is one of the key pillars
of cervical cancer elimination and should start in the
community, led by primary healthcare providers. In order
for primary healthcare providers to continue to support
and protect Singaporean women from cervical cancer,
recognition of the barriers in screening for primary
healthcare providers needs to be immediately addressed.

HPV tests using vaginal self-sampling will help to overcome
some of the main screening barriers in primary healthcare
providers.

Continuing medical education, with collaborations between
the College of Family Physicians Singapore, the Health

Promotion Board, and various cervical cancer screening
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societies and advocacy groups in Singapore, is crucial for the
sustainability of the national cervical screening programme.

In order to eliminate cervical cancer in Singapore, it is
important that all implementers, decision-makers and
stakeholders start working together to ensure an effective
cervical cancer screening programme in Singapore that will
protect every Singaporean woman from cervical cancer.

REFERENCES

. World Health Organization. WHO Guideline for Screening and
Treatment of Cervical Pre-Cancer Lesions for Cervical Cancer
Prevention, Second Edition: Use of mRNA Tests for Human
Papillomavirus (HPV).World Health Organization: Geneva; 2021.

2. Arbyn M, Castellsagué X, de Sanjosé S, et al. Worldwide burden of
cervical cancer in 2008. Ann Oncol. 201 | Dec;22(12):2675-2686.
doi: 10.1093/annonc/mdr015. Epub 201 | Apr 6. PMID:21471563.

3. Lucas E, Murillo R, Arrossi S, et al. Quantification of impact of
COVID-19 pandemic on cancer screening programmes - a
case study from Argentina, Bangladesh, Colombia, Morocco, Sri
Lanka, and Thailand. Elife. 2023 May 16;12:€86527. doi: 10.7554/
elife.86527. PMID: 37191660; PMCID: PMC10188105.

4. Arbyn M, Raifu AO,Autier P, Ferlay J. Burden of cervical cancer in
Europe: estimates for 2004.Ann Oncol.2007 Oct;18(10):1708-15.
doi: 10.1093/annonc/mdm079. Epub 2007 Mar 16. Erratum in:Ann
Oncol. 2008 May;19(5):1030. PMID: 17369600.

5. The Society for Colposcopy & Cervical Pathology Singapore.
Management Guidelines for Cervical Screening & Preinvasive
Disease of the Cervix (February 2019).n.d.Available from: https://
www.sccps.org/wp-content/uploads/2019/03/CSS-Clinical-Mgt-
Guidelines-2019_March-Release.pdf [Last accessed: 4/22/2024].

6. JinA Louange E,Chow K, et al. Evaluation of the National Cervical
Cancer Screening Programme in Singapore. Singapore Med J. 2013
Feb;54(2):96-101. doi: 10.11622/smedj.2013032. PMID: 23462834.

7. Ministry of Health (MOH) and the Health Promotion Board
(HPB). National Population Health Survey 2021 Report. n.d.

8. National Cancer Institute. HPV and Cancer. Available at: https://
www.cancer.gov/about-cancer/causes-prevention/risk/infectious-
agents/hpv-and-cancer. Last Accessed: 30 April 2024.

9. Sravani AB, Ghate V, Lewis S. Human papillomavirus infection,
cervical cancer and the less explored role of trace elements.
Biol Trace Elem Res. 2023 Mar;201(3):1026-1050. doi: 10.1007/
s12011-022-03226-2. Epub 2022 Apr 25.PMID: 35467267; PMCID:
PMC9898429.

. Schiffman M, Castle PE. The promise of global cervical-cancer

prevention. 2005 Nov 17;353(20):2101-4. doi: 10.1056/
NEJMp058171.PMID: 16291978.

Koliopoulos G,Arbyn M, Martin-Hirsch P, et al. Diagnostic accuracy
of human papillomavirus testing in primary cervical screening:
a systematic review and meta-analysis of non-randomized
studies. Gynecol Oncol 2007 Jan;104(1):232-46. doi: 10.1016/.
ygyno.2006.08.053. Epub 2006 Nov 3. PMID: 17084886.

Ronco G, Giorgi-Rossi P, Carozzi F, et al. Efficacy of human
papillomavirus testing for the detection of invasive cervical cancers
and cervical intraepithelial neoplasia: a randomised controlled
trial. Lancet Oncol. 2010 Mar;1 1(3):249-57. doi: 10.1016/S1470-
2045(09)70360-2. Epub 2010 Jan 18. PMID:20089449.

Bhatla N, Singhal S. Primary HPV screening for cervical cancer.
Best Pract Res Clin Obstet Gynaecol. 2020 May;65:98-108.
doi: 10.1016/j.bpobgyn.2020.02.008. Epub 2020 Mar 2. PMID:
32291178.

. Catarino R, Petignat P, Dongui G, et al. Cervical cancer screening

in developing countries at a crossroad: Emerging technologies and
policy choices.World ] Clin Oncol. 2015 Dec 10;6(6):281-90. doi:
10.5306/wjco.v6.i6.281. PMID: 26677441; PMCID: PMC4675913.

. WrightTC, Stoler MH, Behrens CM, et al. Primary cervical cancer

screening with human papillomavirus: End of study results from the
ATHENA study using HPV as the first-line screening test. Gynecol
Oncol. 2015 Feb;136(2):189-97. doi: 10.1016/j.ygyno.2014.11.076.
Epub 2015 Jan 8. PMID:25579108.

. Tota JE, Bentley J, Blake J, et al. Introduction of molecular HPV

testing as the primary technology in cervical cancer screening:
Acting on evidence to change the current paradigm. Prev Med.
2017 May;98:5-14. doi: 10.1016/j.ypmed.2016.11.029. Epub 2017
Feb 6. PMID: 28279264.

. Arbyn M, Ronco G, Anttila A, et al. Evidence regarding human

papillomavirus testing in secondary prevention of cervical
cancer. Vaccine. 2012 Nov 20;30 Suppl 5:F88-99. doi: 10.1016/j.
vaccine.2012.06.095.Erratum in:Vaccine.2013 Dec 16;31(52):6266.
PMID: 23199969.

. Chua BWB, Neo P, Ma VY, Lim LM, Ng JSY, Wee HL. Health

care provider’s experience and perspective of cervical cancer
screening in Singapore: A qualitative study. Front Public Health.
2022 Jul 26;10:853453. doi: 10.3389/fpubh.2022.853453. PMID:
35958842; PMCID: PMC9360748.

. Serrano B, Ibanez R, Robles C, Peremiquel-Trillas P, de Sanjosé

S, Bruni L. Worldwide use of HPV self-sampling for cervical
cancer screening. Prev Med. 2022 Jan;154:106900. doi: 10.1016/j.
ypmed.2021.106900. Epub 2021 Nov 30. PMID: 34861338.

LEARNING POINTS

* Preventability and Causation: Cervical cancer is primarily caused by persistent infection with
high-risk Human Papillomavirus (hrHPV). Cervical cancer can be effectively prevented through
vaccination, screening, and effective treatment for precancerous conditions and invasive cancer.

e Singapore’s Screening Evolution: Singapore’s shift from a cytology-only screening approach to
incorporating HPV testing offers a more sensitive method for detecting pre-cancerous conditions.
However, healthcare providers need to understand the causation of cervical cancer and screening

tests to refer treatment and counsel women.

¢ Future Directions: Ongoing updates to national guidelines and continuous medical education for
healthcare providers are vital for improving screening rates and ultimately reducing cervical cancer

incidence.

THE SINGAPORE FAMILY PHysiciaAN VoL 50(8) Apr - Jun 2024 : 11



