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Abstract
Background Screening and treatment of precancerous lesions are not accessible to the majority of
women in low-resource settings. Recently, the human papilloma virus (HPV) test has become affordable
with its higher accuracy and more objective endpoint as a screening method; however, its implementation
has been observed in a few resource-limited countries. This paper aims to describe the process of the
pilot implementation of HPV test-based cervical cancer screening and treatment in Cambodia by
Cambodian and Japanese societies of gynecology and to identify factors contributing to optimal
outcomes. Methods A mixed-methods approach was used. Data from the survey results, the review of
peer-reviewed and gray literature, and focus group discussions were analyzed. Results Implementation
was performed in three phases: phase A to raise awareness of women’s health and access to cervical
cancer screening among factory workers; phase B to improve gynecologic capacity for the diagnosis and
treatment of precancerous lesions; and phase C to strengthen the capacity for pathological diagnosis. In
phase A, among 687 eligible women, HPV test-based mobile screening was implemented for 132 women
with 15 HPV positives. In phase B, gynecologists at three national hospitals became capable of
colposcopy and loop electrosurgical excision procedures using standardized protocols. In phase C, the
quality of technical skills and communication with clinical services improved for pathologists and
technicians. Partnership between two professional societies, strong ownership and commitment of
Cambodian society, and a comprehensive and stepwise quality-focused approach are identi�ed to have
contributed to the optimal outcomes and as key factors in sustainability. Conclusion Our analysis shows
that HPV test-based screening has a potential to be scaled up with self-sustainability in Cambodia. This
may serve as a good example of how professional societies can contribute to capacity building and
system development for the prevention and control of cancer in a low-income country.

Background
Globally, an estimated 570,000 women are newly diagnosed with cervical cancer, and 311,000 women die
every year, with approximately 90% of the cases occurring in low- and middle-income countries.[1] Since
the main cause of cervical cancer is the persistent infection of high-risk subtypes of human
papillomavirus (HPV), this cancer is largely preventable through primary prevention with the HPV vaccine
and health education as well as secondary prevention with the screening and treatment of precancerous
lesions.[2] Indeed, cervical cancer incidence and mortality rates have decreased substantially over the last
30 years in high-income countries, mainly owing to the implementation of nationwide screening
programs .[2] However, these effective primary and secondary prevention measures are still not accessible
to the majority of women in low-resource settings, and cervical cancer is identi�ed only at an advanced
stage, resulting in a high associated rate of death in these countries.

 

In Cambodia, with a female population of 8.2 million, cervical cancer is the most common cancer in
women. The age-standard incidence rate (23.8 per 100,000 women) and mortality rate (13.4 per 100,000
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women) are much higher than the regional and global estimates.[3] With an urgent need for action,
cervical cancer was elevated to a disease to be given priority in the National Strategy for the Prevention
and Control of Non-communicable Diseases (NCDs) 2007–2010.[4] In 2008, the Cambodian Ministry of
Health (MOH) issued a national guideline for cervical cancer screening with visual inspection with acetic
acid (VIA) and immediate treatment with cryotherapy (i.e., “screen and treat”) as the nationwide strategy.
In the following national plan of NCDs 2013–2020, this approach was also listed as one of the “best-buy”
interventions costing less than $1 per person per year,[5] and the country aims to target over 60% of
women aged 30–49 years to be screened at least once by the year 2020.

 

Despite these efforts, the “screen and treat” strategy was still barely accessible to most women in
Cambodia in 2015. Pilot programs were run with the support of different nongovernment organizations
(NGOs), in which VIA was used for screening at clinics and health centers, with the referral of screen
positives to district hospitals for cryotherapy.[6,7] Immediate treatment was associated with di�culty in
procurement of supplies (e.g., liquid nitrogen). None of the programs were successful in scaling up due to
the lack of collaboration in harmonizing clinical practice. Recently, the HPV test has become more
affordable with its higher accuracy and more objective endpoint than other screening methods (i.e., VIA or
cytology).[8] However, its implementation at the national level is observed only in a few resource-limited
countries.[9]

 

The Cambodian Society of Genecology and Obstetrics (SCGO) is the only society of professional
obstetricians and gynecologists in Cambodia, established in 1997, with approximately 180 members as
of 2015. With a request from the MOH, the SCGO was eager to address the issue of limited access to
screening and treatment but needed technical support. The SCGO and the Japan Society of Obstetrics
and Gynecology (JSOG) initiated a collaborative project in 2015 with the aim of establishing a workable
and self-sustainable model for cervical cancer screening and the treatment of precancerous lesions.

 

This paper describes the process of the pilot implementation of HPV test-based cervical cancer screening
and treatment of precancerous lesions at the national level in Cambodia and aims to identify factors that
contributed to optimal outcomes. Since the call for action to end the suffering caused by cervical cancer
by the Director General of the World Health Organization (WHO) in May 2018, countries and partners have
been working towards the elimination of cervical cancer. Considering the experience in a resource-limited
country is valuable to support the development of global and national strategies.

Methods



Page 4/13

A mixed-methods approach was used to describe the process and examine factors that in�uenced the
implementation process and contributed to optimal outcomes. Documents and reports in both published
and gray literature in English, Khmer, and Japanese were reviewed. Databases (PubMed and Google
Scholar) were searched for peer-reviewed literature using key search terms such as cervical cancer, health
education, screening, treatment, and HPV test to identify all relevant papers. Gray literature includes
policy documents and survey reports, minutes of regular project meetings, newsletters and reports of
seminars and trainings in both Cambodia and Japan. In the last quarter of the project phases A and B
described below, focus group discussions (15 SCGO and 4 JSOG members) and key informant interviews
(4 SCGO and 2 JSOG members, 2 factory managers and 10 factory workers) were conducted to identify
lessons learned, future challenges, and factors for optimizing outcomes (Additional �le 1). After consent
was obtained, notes were taken during interviews. Key words and sentences were extracted, coded and
analyzed by coauthors until saturation was achieved. Extracted factors and lessons were triangulated
with objective information from document review.

Project design and activities were approved by the MOH in Cambodia. The Ethical Board at the National
Center for Global Health and Medicine, Japan, indicated that the study was exempt from ethical
clearance because of the lack of human subjects.

 

Overview of the project approach

 This project was designed based on the WHO’s guide to Comprehensive Cervical Cancer Control.[2] It can
be categorized into three project phases. Phase A (2015-2018) aimed to raise awareness of women’s
health and access to cervical cancer screening among factory workers; phase B (2015-2018) aimed to
improve gynecologic capacity for the diagnosis and treatment of precancerous lesions; and phase C
(2017-present) aimed to strengthen the pathological capacity for cancer diagnosis. 

The project team consisted of SCGO and JSOG members, headed by the �rst and last author of this
paper. SCGO gynecologists at three national referral hospitals were identi�ed as core implementers of the
pilot project. JSOG gynecologists and pathologists took part as technical advisors. As the target group
for screening, factory workers were selected because of the rapid increase in the number and the social
demand for their health and welfare in Cambodia.[10] A group of factories in the Phnom Penh Special
Economic Zone was selected because of the easy access and monitoring by the SCGO and JSOG team.

Results
1. Key interventions and primary outcomes

Table 1 summarizes the characteristics of each phase, and Table 2 presents the key educational and
managerial interventions conducted at the individual, organizational, and systematic levels. Figure 1 is a
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conceptual framework to show guidance in implementing activities, describing how the outcomes of the
project are envisioned to help reduce the burden of cervical cancer in Cambodia.

 

1) Phase A (Health education and screening)

To assess the baseline knowledge, attitude, and practice of the target population regarding reproductive
health and cervical cancer, a cross-sectional survey was conducted in Factory A in March 2016. Among
443 female workers, their level of knowledge of women’s health and cervical cancer was low.
Approximately 85% reported that their sources of information were relatives or friends, indicating that
they rarely have opportunities to receive accurate knowledge from health professionals.[11] Based on their
educational needs, teaching materials and brochures on cervical cancer were developed.

 

 

2) Phase B (Diagnosis and treatment of precancerous lesions)

Situational analysis to examine the current practice at the target hospitals in November 2015 found that
machines for diagnosis (colposcopy) and treatment of precancerous lesions (loop electrosurgical
excision procedures (LEEP)) were already installed in all three hospitals but were often used improperly.
Records regarding the number of abnormal cases detected and treated were poorly recorded.[15]

 

To improve the skill of colposcopy and LEEP, a series of hands-on trainings was conducted both on-site
and in Japan between 2015 and 2018. LEEP was favored over cryotherapy for the treatment of
precancerous lesions because it allows the lesions to be pathologically examined for de�nitive diagnosis
and improves surgical capacity at tertiary hospitals responsible for cancer care. To harmonize practice, a
standard clinical protocol was developed to guide clinical decision-making, and it was reviewed and
revised after a year. Reporting forms and a registry for HPV-positive cases were also developed for
monitoring.

3) Phase C (Pathology service)

Through phase B, the obstacle to scaling up a cervical cancer screening program in Cambodia was
identi�ed as the extremely limited capacity of pathological services. When any screening program is
scaled up in a country, there will inevitably be a large increase in the detection rate of cervical cancer.   In
2017, however, there were only four pathologists and 15 pathology technicians actively working in the
whole country. The situation was even worse than in 2014 because of the retirement of older generations.
[17]
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At the target hospitals, although basic pathology equipment and supplies were available, slides were
often di�cult to read due to inadequate preparation. A step-by-step training was offered to technicians
for quality slide preparation. Five pathology residents, enrolled in the national residency program that
started in 2015 to increase the number of pathologists, were also trained for their capacity-building in
diagnosis and quality management.

 

Under the initiative of the SCGO, a clinico-pathological conference (CPC) was introduced to improve case
management. In the beginning, pathologists and gynecologists tended to criticize each other on
discrepancies between clinical and pathological diagnoses, but with close mentoring by Japanese
physicians, a mutual learning environment was soon created. The CPC has gradually become a routine
practice for developing clinical management skills.

 

2. Factors contributing to optimal outcomes

 

The lessons learned and challenges identi�ed in the focus group discussion are summarized in Table 3.
The following factors that in�uenced the implementation process and contributed to optimal outcomes
were identi�ed:

 

1) Partnership between two professional societies

Since 1998, JSOG members have been working with the Cambodian MOH through development projects.
Individual collaboration became more institutional in 2012 when an exchange program was initiated
between the JSOG and SCGO. The idea for this project came from the SCGO. Throughout the project
implementation, the JSOG respected the initiative of the SCGO and adopted a coaching style to provide
technical and managerial guidance as a professional society that has a public responsibility. The SCGO
took this opportunity to develop institutional capacity and leadership and attracted over 300 physicians
across the country in 2018.

 

2) Strong ownership and commitment of the SCGO

With a request from the MOH and as a professional society responsible for women’s health, the SCGO
took the initiatives and leadership in every step to introduce HPV test-based screening and treatment and
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capacity building for pathology services. Since many board members are retired or are presently high-
ranking o�cials of the MOH with extensive clinical and administrative experience, negotiation with
factory managers and national hospital directors or communication with the MOH and development
partners was smooth and successful. In fact, there is no group in Cambodia other than the SCGO that is
technically and professionally capable of responding to this issue.

 

3) A comprehensive and stepwise quality-focused approach with stakeholder involvement

Quality is essential for cancer care. The stepwise quality-focused approach taken in this project revealed
opportunities and barriers in each step of the comprehensive cancer care continuum. Solutions to
address the barriers were discussed and responded to on time.

 

In phase A, combined cervical cancer with sexuality and women’s health was revealed to be best for
communicating with women and factory managers. Women showed considerable interest in learning
about their own health along with the factory managers, who considered the session to be useful in
maintaining a healthy workforce. Factory managers gradually became cooperative with the project, their
awareness of cervical cancer increased, and mobile screening became feasible at factory.

 

In phase B, the involvement of national hospital directors from the initial stage made maximum
utilization of existing resources possible. Finally, HPV test-based screening and treatment of
precancerous lesions were introduced within a relatively small budget (Table 1). For the future
development of the cancer care continuum, cervical cancer programs may serve as an entry point for
strengthening pathology services in a country.

 

4) Socioeconomic factors

Increased demand for social welfare and quality health care pushed the SCGO to address cervical cancer
as a priority agenda and to initiate this project. The National Health Insurance Scheme, introduced in
January 2018, enabled formal workers to seek consultation and receive necessary treatment without
copayment. Public bus service and Uber-type application service have been expanded around the city of
Phnom Penh, with improved geographical access to hospitals.

Discussion
This paper describes a pilot implementation of a program for HPV test-based screening and treatment of
precancerous lesions as well as an effort to strengthen pathological capacity in the country. A
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complementary role and joint society initiatives could contribute to moving activities forward. Achieving a
goal as a joint activity between professional societies is a somewhat novel approach. Their moral
authority as national professional societies can lead to building both ownership and leadership. This
approach could be a key factor in sustainability for developing the system of cervical cancer
management.

 

The WHO recommends a comprehensive approach to cervical cancer prevention and control that includes
multidisciplinary interventions throughout the life course: community education, social mobilization,
vaccination, screening, treatment, and palliative care.[2] In Cambodia, the HPV vaccine demonstration
program started in 2017 targeting 9-year-old girls through a school-based approach in six districts.[18]
With a coverage rate of 94%, the MOH plans to integrate the HPV vaccine into the national immunization
program by 2020.[19] In parallel with vaccination, a nationwide screening program and cancer
management system must be implemented. An alternative approach to VIA for screening, now the HPV
test, has the potential for scaling up in Cambodia.

 

For future scaling up of screening, one challenge is the follow-through from health education to screening
and from screening to follow-up examination. Even though screening was conducted on-site under the
support of factory managers and free of charge, the participation rate was low (19.2%). This contrasts
with a literature review reporting that educational intervention increases women’s participation in
screening, particularly when the literacy level is low in the target communities.[8] Even though further
analysis of nonparticipation is needed, possible reasons for nonparticipation are being busy or tired on
the day of screening and the unpleasantness of pelvic examinations. Self-sampling has been reported to
have high acceptability and feasibility in recent literature and might be worth exploring.[20,21] For the
follow-up evaluation, the call-recall system showed some effectiveness in our practice. To address the
issue of the inability to be absent from work and transportation costs, the provision of follow-up
evaluation and the treatment of precancerous lesions on-site could also be an option.

 

A wide-scale awareness campaign to create knowledge as well as demand for screening is usually used
for scaling up interventions. Before the potential demand is created, service availability for screening,
diagnosis and treatment, i.e., a capable workforce and functioning medical device, need to be in place.
The fact that the HPV test became affordable—$5.4 per test (excluding personal costs)—offers the
potential to introduce HPV test-based screening nationwide. Assuming that HPV-negative women receive
regular screening every 5 years as recommended, [2] the annual cost of screening will become $1–2 per
woman, with much higher accuracy than VIA. Further cost analysis and modeling for scaling up are
needed for �nancial planning.
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The small sample of interventions at the national level limits the reliability of application, especially with
a capable workforce. The screening protocol developed in this project can be applied to other tertiary
hospitals. However, it needs to be adapted for use at primary and secondary levels given resource
constraints. Where colposcopy and LEEP are not available, smartphone image application and thermal
ablation may be utilized.[22-25] In any circumstances, capacity building of service providers can be
facilitated in a cascading manner by the SCGO under collaboration with the JSOG.

 

Regarding treatment, Cambodia faces an increasing cancer burden and rising demand for quality care.
There is a need, as a �rst step, to establish a stable foundation for diagnostic pathology services. Before
cervical cancer screening programs are introduced on a large scale, plans for cancer management
systems, including pathology, surgery, radiotherapy and palliative care, should also be developed and
organized.

Conclusion
Our analysis shows that there is potential for HPV test-based screening to be scaled up with self-
sustainability, even though challenges are recognized and solutions discussed. Key contributing factors
are based on joint society initiatives and a step-wise quality-focused approach. Two societies have a plan
to continue working on the expansion of the comprehensive approach after 2019. This effort might serve
as a good example of how professional societies can contribute to capacity building and system
development for the prevention and control of cancer in a resource-limited country such as Cambodia.
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