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Abstract

Cervical cancer ranks high among the cancers that affect people in their 20s and 30s. Cervical cancer is characterized by
the presence of precancerous lesions, which can be detected by cancer screenings; some precancerous lesions are amenable
to treatment, which can halt the progression to invasive cancer. As a result, cervical cancer screening has been shown to
reduce the incidence of invasive cancer and its mortality. On the other hand, many precancerous lesions do not progress to
invasive cancer, but stagnate or disappear spontaneously. In Japan, there is a nationwide cytological screening program for
residents, and the screening is performed every two years after the age of 20. There are also screening programs provided
by the workplaces in Japan. According to the National Health Survey 2019, the checkup rates of any type of cervical cancer
screenings are low: 15.1% for those aged 20-24, 36.6% for those aged 25-29, and 49.4% for those aged 30-34. Statistics
are reported every year for the nationwide screening, and according to them, the positive screening rate is 2.1% for all ages,
but 4.5% and 3.2% for those in their 20s and 30s, respectively. On the other hand, the percentage of people with positive test
results who undergo follow-up examinations or confirmatory tests should be at least 90%, but it is 72.1% for all ages, 72.0%
for those in their 30s, and even lower for those in their 20s, at 67.1%. Improving the rate of people getting screenings and
subsequent examinations is a challenge even among the young.

Keywords Cervical cancer screening - Uptake rate - Screening positivity rate - Rate of follow-up - Detection rate -
Adolescents and young adults

Background

Adolescents and young adults (AYA) refer to the population
subgroup in the age group of 15-39 years. Cervical cancer
differs from most other cancers, in that it is more common
in relatively young people. The National Cancer Center has
reported that cervical cancer is the fourth most common
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cancer in people in their 20s and the second most common
following breast cancer in their 30s in Japan in 2018 [1].
Therefore, herein, we review the biological characteristics
of cervical cancer, outline the system of screening for cervi-
cal cancer in Japan, and describe the current management
status of cervical cancer screening, especially in the AYA
population, in Japan. This is followed by a description of the
future direction of cervical cancer screening and a discus-
sion of the challenges in cervical cancer screening for the
AYA population.

Characteristics and epidemiology of cervical
cancer

One of the most characteristic features of cervical cancer
is the occurrence of precursor lesions (cervical intraepithe-
lial neoplasia [CIN] 1, 2, and 3), and the fact that high-risk
Human Papilloma Virus (HPV) infection precedes the devel-
opment of cancer and cancer precursor lesions in most cases.
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In Japan, detection of CIN and HPV infection is possible in
general medical services and conical resection is performed
for CIN3 to prevent its progression to invasive cancer (IC),
which is a common cervical cancer prevention strategy in
some other developed countries.

All of CIN 1, 2 and 3 are asymptomatic. It has also been
reported that in most cases, CIN stagnates and regresses
without progression to cancer [2] (Fig. 1). Therefore, while
screening a presumably healthy population allows detec-
tion of precursor lesions as well as IC, it also brings under
medical intervention the majority of stagnant or regressing
precursor lesions that do not need to be detected.

There are more than a dozen high-risk HPV types that
are known to be associated with precursor lesions of cer-
vical cancer and IC [3], and all of them are known to be

sexually transmitted. HPV infection is not expected to occur
in persons in their early teens, before the onset of sexual
intercourse, and the frequency of HPV infection is highest
in women in their 20s, declining subsequently thereafter.
This is followed by the appearance of precancerous lesions
in among the 20s age group, and IC in the over 30 age group.
In Japan, CIN3 increases from the age of 20, becomes most
common from the age of 30, and then decreases rapidly,
while IC occurs predominantly in women in their 30-50s,
declining thereafter [1]. As for the mortality rate, it increases
with age, and is higher after the age of 40 than for those in
their 20s and 30s (Fig. 2) [1]. While cancer registries in
Japan have been able to collect nationwide data since fiscal
year 2016, values prior to that are overall values estimated
from the limited data that we were able to collect. Since

Several years to more than 20 years
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Fig. 1 Natural history of cervical cancer. Modified from Oster A.G. IJGP 1993:186-192 [2]
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Fig.2 The incidence of cervical cancer and CIN3 and the mortality rates of cervical cancer by age in Japan. Incidence rates were calculated
from 2018 and mortality rates from 2019 data of cancer registry in Japan [1]
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2016, the incidence of cervical cancer has decreased among
women in their 20s and 30s, and it has not increased among
people in other age group. There is no increasing trend in
Mortality among any age group after 2016 [1] (Fig. 3).

Structure of cervical cancer screening
in Japan

There are three types of screening methods used worldwide
for cervical cancer screening: cytology, visual inspection
with acetic acid (VIA), and HPV testing. Among these, no
scientific evidence exists to show that VIA reduces either
cervical cancer incidence or mortality; on the other hand,
there is good scientific evidence that cytology reduces both
incidence and mortality [4], and HPV testing has only evi-
dence of reducing cervical cancer incidence [5]6. In Japan,
a nationwide cervical cancer screening program by cervical
cytology has been offered by local governments to residents
since 1962 (hereinafter referred to as community screening).
This program is based on the Health Promotion Act. In addi-
tion, there are other types of cancer screening that do not fall
under a legal framework, such as cancer screening provided
by workplaces (workplace screening), and screening that
people receive individually (opportunistic screening).

The targets, methods, and examination intervals are
specified in the community screening program: women
aged 20 years or older undergo screening, the screening is

Incidence rate per 100,000
45

40
35
30

25

20-29
50-69

—30-39

70years old-

14

12

1985-2012: High-precision regional cancer registries (Yamagata, Fukui, Nagasaki)

2014-2015:All prefectural regional cancer registries
2016-2017:National Cancer Registry

conducted once every 2 years, and the cytological diagnosis
determines further policy; all cases other than those with
negative cytology are required to undergo further medical
examinations. The purpose of this cervical cancer screening
program is to reduce cervical cancer incidence and mortal-
ity, and the screening is always managed so as to ensure that
the program is operated appropriately, and various data are
evaluated annually. For efficient management of the pro-
gram, an appropriate algorithm for the screening program
is necessary. The following is the algorithm used in com-
munity screening in Japan. Among the women who undergo
screening, those with a negative cytology result (Negative
for Intraepithelial Lesion or Malignancy; NILM) are advised
to repeat screening two years later, while all other results
require follow-up or confirmatory tests. The cases with atyp-
ical squamous cells of undetermined significance (ASC-US)
undergo the HPV triage test immediately, and those with
non-ASC-US abnormal cytology who require confirma-
tory examinations are advised to immediately undergo col-
poscopy/histology. For ASC-US and HPV-negative cases,
repeat cytology after 12 months is advised (Fig. 4) [7, 8].

Status of cervical cancer screening in Japan
In Japan, the cervical cancer screening uptake rate is

reported from two data sources: one is the community
screening uptake rate from Report on Regional Public

Mortality rate per 100,000

Fig.3 Annual trends in the incidence and mortality rates of cervical cancer by age. Data from "Cancer Registries and Statistics," Cancer Infor-

mation Service, National Cancer Center [1]
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Fig.4 The structure of community cervical cancer screening in
Japan. If the screening result is Atypical Squamous Cells of Unde-
termined Significance (ASC-US), the physician has the option of
immediate triage by HPV testing, immediate definitive diagnosis

Health Services and Health Promotion Services [9], and
the other is from a census that asked the public (Basic
Survey of National Life) about their memory of screen-
ing uptake [10]. The former report includes only the
women who underwent community screening by cytol-
ogy, which is recommended by government, but the latter

%) 60
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-
o

0 I
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W community screening uptake rate

Fig.5 Cervical cancer screening; uptake by age. The black bars indi-
cate the FY2017-FY 2018 community screening uptake rate calcu-
lated from Report on Regional Public Health Services and Health

@ Springer

by colposcopy plus biopsy, or repeat cytology every 6 months. The
physician makes the decision. If the screening result is > ASC-US,
the physician have to do immediate definitive diagnosis by colpos-
copy +biopsy. [7, 8]

report includes women who underwent workplace and
opportunistic screening other than community screen-
ing, as well as screening by methods other than cytol-
ogy and possible misremembering. As shown in Fig. 5,
community screening uptake rate in fiscal 2018 and the
rate in 2019 reported by Basic Survey of National Life

60~64 65~69 70~74

years ood

45~49 50~54 55~59

total uptake rate

Promotion Services, and the gray bars indicate the percentage of
respondents who reported having received some form of cervical can-
cer screening in Basic Survey of National Life. [9, 10]
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are 8.9%, 15.1% in 20-24-year-olds, 14.4%, 36.5% in
25-29-year-olds, 20.9%, 49.4% in 30-34-year-olds, and
19.1%, 53.0% in 35-39-year-olds, respectively. Based on
the above results, the rate of cervical cancer screening
among young people in Japan is estimated to be around
10-50% [9, 10]. Screening rates in women aged 20-69 for
cervical cancer ranged from 20.7% in Mexico to 84.5% in
the United States in 2013 and have increased from 57.0
to 61.6% on average across twenty-four OECD countries
from 2003. Although Japan's uptake rate is also rising, it
was the fifth lowest among OECD countries [11].

Management of cervical cancer screening

In order for a cancer screening program to be effective,
it is necessary not only to increase the screening uptake
rate, but also ensure that an efficient screening method
is provided, that the appropriate population is targeted
for the screening, and that nearly 100% of the cases that
require follow-up or confirmatory tests are linked to med-
ical care; this path is called management of the cancer
screening program. It is necessary to monitor each stage
of the program in order to check if the management is
going well and make improvements where necessary, and
this is only done for the community screening program in
Japan. Process indicators are included in the monitoring
items, and data from the Japanese community screening
program based on Report on Regional Public Health Ser-
vices and Health Promotion Services will be introduced
below [9].

Fig.6 Community cervical can- 100%
cer screening; screening results
by age group. The line graph 99%

shows the screening positivity
rate in each age group, and the
stacked graph shows the per-

98%
1.0%
centage of each screening result

in that age group [9] 97%

96% /

95%

94%

93%

o I I

total 20~29

The screening positivity rate

In community screening, this refers to all cases in which
the cytological diagnosis is other than normal (NILM).
In the AYA population, 4.5% of women in their 20s and
3.2% of women in their 30s are estimated to show abnormal
cytologies—these percentages are higher than those in other
age groups. It should also be noted that the percentage of
patients with unknown results is 1.1% in women in their 20s
and 0.9% in women in their 30s, which percentages are also
higher than those in other age groups (Figs. 5, 6) [9].

Rate of follow-up

The percentage of women who have undergone any follow-
up examinations or confirmatory tests and whose results are
known to the local government. Those who have not under-
gone any follow-up examinations or confirmatory tests are
included in the category of “not examined,” and those who
are not known to the local government as having undergone/
not undergone follow-up examinations or confirmatory tests
are included in the category of “unknown status.” The per-
centage of women in their 20s in the “not examined” cat-
egory is 7.2%, while that in the “unknown status” category
is 25.7%; both percentages are higher than those in other
age groups. On the other hand, the percentage of women in
their 30s who had undergone screening was 72.0%, a higher
percentage than that of women in their 20s, but lower than
that of women in their 40s, 50s and 60s who had under-
gone screening. In this age group, the percentage of cases
included in the “unknown status” category was 21.8%, the
third highest after the percentage of women in their 20s and
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those over 70s included in this category, and it is neces-
sary to first reduce the percentage of cases included in the
“unknown status” category when aiming to improve the rate
of follow-up in the AYA (Fig. 7).

Detection rate

Refers to the percentage of cases diagnosed as IC among
the screened. In cervical cancer screening, CIN3, a precur-
sor lesion, is also targeted for detection and treatment, and
the detection rates of CIN2 and CIN1 are monitored as well
as those of IC and CIN3. The estimated detection rates of
IC and CIN3 in all age groups are 28 and 114 per 100,000,
respectively. In the AYA population, the detection rates of IC
and CIN3 are 8 and 128 per 100,000, respectively, in women
in their 20s, and 28 and 238 per 100,000, respectively, in
women in their 30s; that is, the detection rates of IC and
CINS3 are lower in participants in their 20s than in partici-
pants in their 30—40s. The detection rates of CIN1 (1108 per
100,000) and CIN2 (314 per 100,000) are higher than those
in other age groups, and the risk of these CINs progressing
to invasive cancer is low, suggesting that the disadvantages
of screening of women in the 20s are greater than those in
other age groups. On the other hand, in women in their 30s,
the detection rate of CIN3 is relatively high and that of CIN1
(682/100,000) is relatively low as compared to women in
their 20s (Fig. 8). This is consistent with the characteristics
of the natural history of cervical cancer.

100%
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Discussion

Cervical cancer screening for the AYA generation includes
people in their 20s and 30s in Japan. Looking at the recent
trend of cervical cancer, there has been no increase in
either the incidence or mortality rate in both the 20s and
30s. Whether or not this trend is due to the effectiveness of
screening cannot be determined yet, but it can be said that
the cervical cancer screening uptake rate in this age group
is still inadequate, and the uptake rate in their 20s is par-
ticularly low compared to other age groups. In addition, the
rate of follow-up for those in their 20s who are positive for
screening is also low and needs to be improved.

The benefits of cervical cancer screening for women in
their 30s are considered certain. This is because the inci-
dence of cervical cancer is highest in women in their 30s
and 40s. Early invasive cervical cancer has a good prognosis,
and early detection by screening contributes to the reduction
of mortality. The incidence of CIN3 is also highest among
women in their 30s, and conical resection of CIN3 can pre-
vent the progression to IC, thus contributing to the reduction
of the incidence of IC. In fact, several studies in developed
countries evaluating the efficacy of cytological screening
for cervical cancer have shown a simultaneous reduction in
mortality and incidence [4]. Today, there is a consensus that
not only the mortality rate but also the incidence rate is an
absolute indicator for evaluating the effectiveness of cervi-
cal cancer screening [12]. Although there is no consensus
on how to assess fertility and it cannot be used to determine
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Fig.7 Community cervical cancer screening: rate of follow-up among abnormal cytology cases [9]
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the effectiveness of cancer screening, detection at CIN3 by
screening and uterine preservation by conical resection can
be expected to benefit individuals who are CIN3, as many
in this age group wish to become pregnant. Thus, among the
AYA generation, the benefit of cervical cancer screening in
those in their 30s is considered to be significant. The WHO
recommends screening from the age of 30 [13], and so the
screening uptake rate should be further increased in Japan.

On the other hand, it is time to pause and think about the
provision of cervical cancer screening to people in their 20s
in our country. The results of this study revealed that the cer-
vical cancer mortality rate is low in this age group, and the
incidence has also been low in recent years. In addition, the
incidence of CIN3 differed greatly between the first half and
second half of those in their 20s, with an increase of about
five times in the latter half. The detection and treatment of
CIN3 in the age group of 25-29 years, where there is a high
prevalence of CIN3, may contribute to reducing the inci-
dence of IC in that age group and after the age of 30 years,
so the benefit of screening can be expected to some extent in
the age group of 25-29 years. On the other hand, the benefit
in the 20-24 age group would be much less. These data have
only become clear in recent years with the introduction of
the CIN classification in Japanese statistics and the avail-
ability of CIN3 data.

With regard to the initiation age of screening, the distribu-
tion of the initiation age of screening in the 32 countries of
the EU and its neighbors in 2018 was as follows: <20 years:
3, 20-24 years: 6, 25 years: 16, 30-34 years: 3, 35 years:
1, N/A: 3, and only 28% of the countries were under
25 years. Interestingly, whether the age at which screening

was initiated was less than 25 years or 25 years and over
depended on whether the accuracy of screening management
had reached the level of so-called organized screening. This
is the aim of screening management levels and is determined
by the fulfillment of requirements such as a high rate of
screening uptake, follow-up examinations and the aware-
ness of all results for each individual. In the former case at
which screening initiation was less than 25 years of age, the
countries did not reach organized screening, and in the lat-
ter case at which screening initiation was 25 years old and
over, the countries did [14]. If the incidence and mortality
rates are already low and have reached the level of organized
screening, it may be considered sufficient to start cervical
cancer screening at age 25.

The positive screening rate is higher in those in their 20s
than in those in their 30s. And the detection rate of CIN1,
which has a high possibility of spontaneous regression, is
also higher. Therefore, it can be said that the disadvantages
of screening are greater in people in their 20s than in their
30s. These are also issues that give reason to reconsider at
which age to start the screening coverage.

What Japan needs to do in the area of cervical cancer
screening for the AYA generation is to improve the screening
uptake rate and the follow-up rate, and to establish a system
to follow-up each positive case while managing them safely
without omission. Based on the results of strict follow-ups,
it is also important to evaluate the benefits and disadvantages
of screening those in their early and late 20s, respectively,
and to reconsider whether to change the starting age for cer-
vical cancer screening.

@ Springer

21



480

International Journal of Clinical Oncology (2022) 27:473-480

Declarations

Conflict of interest No author has any conflict of interest.

References

Cancer Statistics (2021) Cancer Information Service, National
Cancer Center, Japan (National Cancer Registry, Ministry of
Health, Labour and Welfare). https://ganjoho.jp/reg_stat/statistics/
data/dl/index.html. Accessed Oct 2021

Ostor AG (1993) Natural history of cervical intraepithelial neo-
plasia: a critical review. Int J Gynecol Pathol 12:186-192

de Sanjose S, Quint WG, Alemany L et al (2010) Human pap-
illomavirus genotype attribution in invasive cervical cancer: a
retrospective cross-sectional worldwide study. Lancet Oncol
11:1048-1056

Hamashima C, Aoki D, Miyagi E et al (2008) Japanese guideline
for cervical cancer screening. Jpn J Clin Oncol 38:259-267
Gaffikin L, Lauterbach M, Blumenthal PD (2003) Performance of
visual inspection with acetic acid for cervical cancer screening:
a qualitative summary of evidence to date. Obstet Gynecol Surv
58:543-550

National Cancer Center, Japan, Title of subordinate document
(2019). In: Japanese Guideline for Cervical Cancer Screening.
http://canscreen.ncc.go.jp/shikyukeiguide2019.pdf. Accessed Oct
2021

Ministry of Health, Labour and Welfare (2021) Guidelines for
focused health education for cancer prevention and implementa-
tion of cancer screening (partially revised on October 1, 2021).
https://www.mhlw.go.jp/content/10900000/000838645.pdf.
Accessed Oct 2021

Health and Labor Sciences Research Grants (2021) Comprehen-
sive Research Project for the Promotion of Cancer Control, "Study

@ Springer

11.

12.

13.

14.

of Issues and Practical Methods for Implementing HPV Tests in
Cervical Cancer Screening in Japan" Research Group Report.
https://www.activenet-tv.jp/hpv2021/report_20211018.pdf.Acces
sed Dec 2021

Ministry of Health, Laboure and Welfare (2021) Report on
Regional Public Health Services and Health Promotion Services.
https://www.e-stat.go.jp/stat-search/files ?page=1&toukei=00450
025&tstat=000001030884. Accessed Oct 2021

Statistics Bureau. Census (2020) https://www.e-stat.go.jp/stat-
search?page=1&toukei=00200521. Accessed Oct 2021

OECD (2015) Screening, survival and mortality for cervical can-
cer, in Health at a Glance 2015: OECD. Indicators. OECD Pub-
lishing, Paris. https://doi.org/10.1787/health_glance-2015-53-en.
Accessed Oct 2021

Arbyn M, Anttila A, Ronco G et al (2009) European guidelines
for quality assurance in cervical cancer screening. In: 2nd edition
Chapter 3 Methods for screening and diagnosis. City of Luxem-
bourg, Grand Duchy of Luxembourg: Office for Official Publica-
tions of the European Communities, pp 73-76

World Health Organization (2021) WHO guideline for screening
and treatment of cervical pre-cancer lesions for cervical cancer
prevention, second edition. In: Chapter 4. Recommendations and
good practice statements on screening and treatment to prevent
cervical cancer. https://www.who.int/publications/i/item/97892
40030824. Accessed Dec 2021

Chrysostomou AC, Stylianou DC, Constantinidou A et al (2018)
Cervical cancer screening programs in Europe: the transition
towards HPV vaccination and population-based HPV testing.
Viruses 10:729

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

22


https://ganjoho.jp/reg_stat/statistics/data/dl/index.html
https://ganjoho.jp/reg_stat/statistics/data/dl/index.html
http://canscreen.ncc.go.jp/shikyukeiguide2019.pdf
https://www.mhlw.go.jp/content/10900000/000838645.pdf
https://www.activenet-tv.jp/hpv2021/report_20211018.pdf.Accessed
https://www.activenet-tv.jp/hpv2021/report_20211018.pdf.Accessed
https://www.e-stat.go.jp/stat-search/files?page=1&toukei=00450025&tstat=000001030884
https://www.e-stat.go.jp/stat-search/files?page=1&toukei=00450025&tstat=000001030884
https://www.e-stat.go.jp/stat-search?page=1&toukei=00200521
https://www.e-stat.go.jp/stat-search?page=1&toukei=00200521
https://doi.org/10.1787/health_glance-2015-53-en
https://www.who.int/publications/i/item/9789240030824
https://www.who.int/publications/i/item/9789240030824

Vol.29 No.3 2022

R OE

HPVHREEREZ SEICSVHEICERINE
FEEDP ARZEFICOVT

Recommended system in cervical cancer screening program for
the implementation of HPV primary screening

BRSET V. MREART 29, RE Y. WY, IS A,
FAEEAS . NEBRMAD, FERTY RIENEY . FAKEY
1) BB = B T BT £ > 8 —
2) JA BEFIRASEIE AR AT TEABEHE > 5 — OBt > 5 —
3) A MR LE S R AR 55
4) W VLR R BERE SRR A 7 i o7
5) BRITPERR A BE50 Melat AR
6) IS AT > & — 5 A HER AT
7) BCLKSFE KOEBERE S RBGER fif A B4
8) M) 7 > FEFRRY: AR AR
0) HEMEFH AT IR R AR 4R

Eiko Saitoh?, Kumiko Saika? 9, Tohru Morisada®, Etsuko Miyagi®, Takuma Fujii”,

Hirokazu Takahashi®, Nobuo Yaegashi”, Akiko Tozawa®, Tomio Nakayama®, Daisuke Aoki?

1) Preventive Medicine Center, International University of Health and Welfare, Mita Hospital

2) Saku Central Hospital Advanced Care Center, Nagano Prefectural Federation of Agricultural Cooperatives for
Health and Welfare

3) Department of Obstetrics and Gynecology, Faculty of Medicine, Kyorin University

4) Department of Obstetrics and Gynecology, Yokohama City University School of Medicine

5) Department of Obstetrics and Gynecology, Fujita Health University School of Medicine

6) Institute for Cancer Control, National Cancer Center

7) Department of Obstetrics and Gynecology, Tohoku University School of Medicine

8) Department of Gynecology, St. Marianna University School of Medicine Toyoko Hospital

9) Department of Obstetrics and Gynecology, Keio University School of Medicine, Tokyo, Japan

Abstract

Among the methods used for cervical cancer screening, cytology alone has been shown to directly to
reduce incidence and mortality, and it has been adopted as a nationwide screening method for residents
(community screening) in Japan. HPV primary screening, which detects the presence or absence of
high-risk HPV infection, which predisposes to cervical cancer, has also been shown to be effective, and
its incorporation into screening programs has been considered in various countries and regions in recent
years. On the other hand, whether the implementation of any cancer screening program can actually
reduce the incidence and mortality or not depends on the appropriate operation of the entire program.
In order for a cancer screening program to be well managed, some requirements need to be satisfied,
and a program that satisfies these requirements is called “organized screening.”

Therefore, with the aim of not only introducing, but also improving the efficacy of HPV primary
screening in Japan, we examined the current status of the requirements for organized screening for each
of the following types of screening services provided in Japan: community, workplace, and opportunis-
tic. In addition, we examined the important requirements for the efficacy of HPV primary screening,
based on the characteristics of the algorithm. According to the results, we found that requirements for
organized screening are not fulfilled, regardless of the type of screening service provided, and that all
of the requirements must be met for efficient HPV primary screening. Our study also suggested that it
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is necessary to focus on a monitoring system, an improved process indicators system and an improved
diagnosis and treatment system. Implementation of HPV primary screening should be accompanied by

the organized cervical cancer screening programs.

Keywords: cervical cancer screening, HPV primary screening, organized screening
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