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Figure 3 Distribution of lymph node metastasis. Lateral
and medial common iliac nodes are combined as
superficial common iliac nodes in the text. ext, external;
IMA, inferior mesenteric artery; int, internal; lat, lateral;
med, medial; PAN, para-aortic node.

Sentinel lymph node mapping

Fifty out of the 303 patients were subjected to sentinel
lymph node navigation surgery (SLNN) for the clinical
study, with patient consent. Thirty-six cases were
assigned to stage Ib1, 6 to stage Ib2 and 8 to stage II. The
successful detection rate (sensitivity) was 91.7% in
stage Ib1, 50% in stage Ib2 and 50% in stage II. Stage Ib1l
with a tumor size >2 cm (Ibl bulky) and FIGO stages
higher than Ibl had unsatisfactory detection rates
(Fig. 4). Then we analyzed the distribution pattern of
the sentinel node in patients with stage Ib1 disease.
Sentinel nodes were assigned only to obturator
(Ob), inter-iliac (Ii), external iliac (Ei) and superficial
common iliac (Sc) in stage Ib1 cases, but additionally to
three other nodes in the upper stages (Fig. 5). All four
lymph node stations detected by SLNN in stage Ibl

© 2012 The Authors
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Figure 4 Detection rate of the sentinel nodes in each
stage. Iblbulky, tumor with size >2 cm in the longest
diameter.

were included in the metastatic sites observed fre-

" quently by post-surgical, pathological examination.

Discussion

Type 4 (Okabyashi) radical hysterectomy and LA is
widely adapted for early invasive cervical cancer in
Japan; however, we have considered the concept that
patients with stage Ibl disease may benefit from cur-
tailment of surgery, because of the less frequent occur-
rence of lymph node metastasis and parametrial
involvement There have been reports on lymph node
metastasis showing rates of 11.5-21.7% in stage Ib,
10-26.7% in stage ITa and 34—43.4% in stage IIb.!* In the
present study, the rate was 15.7% in stage Ib (stages Ibl
and Ib2), 35.0% in stage ITa and 55.5% in stage IIb. The
incidence in stage II was higher than that ever pub-
lished in the literature, but the difference may be
derived from the intensive LA in our hospitals. The
number of lymph nodes removed in LA in the litera-
ture revealed 16-70 pelvic nodes plus para-aortic
nodes,® but in this study the number was 71.7 in stage
II disease. Concerning stage I disease, stage Ib1 had an
incidence of 12.2%, whereas stage Ib2 had an incidence
of 29.8%, indicating the significant difference between
the two categories and the possibility of the curtail-
ment of LA in stage Ib1 disease. On the other hand, due
to the frequency and the wide distribution of metasta-
sis (Fig.3), LA should not be modified in disease
stages higher than Ibl. The distribution pattern of
lymph node metastasis in stage Ib1 was limited to Ob
(9.5%), Ti (4.9%), Sc (2.3%), Cd (2.2%) and Ei (1.7%)
nodes. Metastasis to deep common iliac and para-aortic
nodes was also observed, but the frequency was quite
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Figure 5 Number of sentinel lymph nodes detected in stage Ib1 versus stage Ib2 to stage II disease.

low (in 1 (0.8%) and 2 (1.34%) patients, respectively, of
the 189 patients with stage Ib1 disease) and these three
cases cover a wide range of metastasis in other pelvic
nodes. No metastases were detected to the sacral or
internal and external inguinal nodes, which corre-
sponds with the report that the most distal circumflex
iliac nodes were not found to be positive as isolated
nodal metastases in early cervical cancer.”
Buchsbaum showed that, in the routes of lymphatic
flow from the uterine cervix, the most crucial one is the
channel directed laterally to the obturator, inter-iliac
and common iliac nodes, the second is the anterior
channels which terminate in the external iliac, and the
third passes posteriorly to reach the common iliac,
sacral and para-aortic nodes.” Reiffensthul et al.
described that the routes can be divided into three
main routes: the lateral trunk runs through the lateral
parametrium to the obturator nodes, the anterior trunk
through the vesicouterine ligament into the inter-iliac
nodes and the posterior trunk through the sacrouterine
ligament and ureter into the presacral and para-aortic
nodes.” Benedetti-Panici ef al. showed that all patients
with. pelvic lymph node metastasis showed parame-
trial invasion; the most frequent site was the lateral
parametrium (27%) and the second was the cervicovesi-
cal ligament (6%); invasion into the sacrouterine liga-
ment was quite a rare event in stage Ib1 disease.® These
observations support the result in this study that most
lymph node metastases in stage Ibl converge into the
Ob, I, Ei, Sc and Cd nodes. In addition, our finding that
SLNN in stage Ib1 disease showed the limited involve-

424

ment of metastasis into Ob, Ii, Fi and Sc, suggests that
the first lymphatic drainage from the uterine cervix in
early invasive cervical cancer runs into these nodes.

The most common strategy at present for the reduc-
tion of LA in cervical cancer is SLNN. In all the litera-
ture published, a detection rate of 79-100% with a
negative predictive value of 87.5-100% has been found,
which renders SLNN usable in routine clinical prac-
tice.”* However, when the clinical FIGO stage exceeds
Ibl, the detection rate becomes surprisingly low
(Fig. 4). This observation may be derived from a disrup-
tion in the normal lymphatic flow, and presumably
causes the change in the distribution pattern of the
sentinel nodes (Fig. 5). It is possible that the original,
anatomical sentinel node may be observed only with
stage Ibl disease. Frequently detected sentinel nodes
have been reported in external, internal, superficial
common iliac and obturator node stations.** Our
study of SLNN was coincident with these data.

From the resulis of the present study, lymph node
metastasis can be commonly observed in first drainage
or original sentinel lymph node in stage Ibl uterine
cervical cancer, and the extent of LA could be routinely
completed with the removal of Ob, Ii, Ei, Sc and Cd
nodes. However, we have to consider micrometastases,
which can be found in negative nodes with a certain
frequency by ulirastaging. For example, 6.8% of
all breast cancer patients treated at the John Wayne
Cancer Institute showed micrometastases,® and 8.1-
15% of early uterine cefvical cancer patients with nega-
tive nodes had micrometastases.” Patients with
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micrometastases may later develop macrometastases in
the secondary or downstream lymph nodes, and the
impact on the prognosis has been discussed.”* The
existence of micrometastases in the nodes eliminated
in this study and the effect of the removal of those
nodes performed as part of conventional systemic lym-
phadenectomy on survival is unknown. Thus, the valid-

ity of the minimization of lymphadenectomy suggested .

in this study may have to be evaluated on the effect of
prognosis by a prospective study. Alternatively, because
the minimum lymph nodes suggested in this study
are coincident with sentinel nodes, by more intensive
pathological analysis (ultrastaging) on the nodes and by
revealing micrometastases, we could identify the high-
risk patients and adjuvant therapy may contribute to
better survival. If this minimized lymphadenectomy
is performed routinely, it may contribute to a higher
quality of life for the patients. Especially, prevention of
the removal of inguinal nodes will dramatically reduce
lower extremity lymphedema and associated severe
soft tissue infection.??
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Endometrial cancer is the most frequent cancer of the
female reproductive organs in industrialized countries. In
2012, the numbers of new cases and deaths from endo-
metrial cancer in the US were estimated to be 47,130 and
8,010, respectively [1]. The incidence of endometrial
cancer is also increasing steadily in Japan, where the
estimated number of new cases in 2007 was 9,104 [2] and
the number of deaths in 2011 was 2,034 [3]. Endometrial
cancer is a surgically staged disease and post-operative
therapy is offered to patients with a high risk of recurrence
according to the extent and aggressiveness of the tumor.
Current topics in endometrial cancer include: the thera-
peutic significance of lymphadenectomy, the role of epi-
genetic alterations, and revision of the International
Federation of Gynecology and Obstetrics staging criteria
(FIGO 2008) for this disease.

There was a paradigm shift in the treatment strategy for
endometrial cancer after the introduction of a surgical
staging system (FIGO 1988) that replaced the older clinical
staging system. The newer paradigms of extended-surgical
staging containing lymphadenectomy with more restricted
use of adjuvant therapy and the older paradigm of simple
hysterectomy bilateral salpingo-oophorectomy with more
frequent use of adjuvant radiotherapy need to be compared
prospectively in terms of survival benefits, quality of life,
and cost of treatment [4]. Several issues regarding surgical
staging need to be clarified. They include: how should
suitable patients for complete lymphadenectomy be selec-
ted and what is the optimal extent of lymphadenenctomy?
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The therapeutic significance of lymphadenectomy has long
been a matter of great debate. In 1964, Lewis suggested a
therapeutic effect of pelvic lymphadenectomy in node-
positive patients [5]. He employed pelvic lymphadenec-
tomy because endometrial cancer often recurred at the
pelvic side wall after conventional hysterectomy and
bilateral salpingo-oophorectomy, which suggested inade-
quate primary surgery. Retrospective studies suggest a
therapeutic significance for lymphadenectomy, which is a
function of removed lymph node count (thoroughness) and
area of dissection (pelvic only versus pelvic and para-aortic
lymphadenectomy) [6-8]. However, two prospective ran-
domized controlled trials (RCTs) that intended to prove the
therapeutic role of pelvic lymphadenectomy failed to show
any survival advantage of pelvic lymphadenectomy versus
no lymphadenectomy [9, 10]. However, there has been
some criticism about the design of these trials because
para-aortic lymphadenectomy was not included in the
study arm. A retrospective cohort study which compared
pelvic lymphadenectomy with combined pelvic and para-
aortic lymphadenectomy revealed survival improvement in
the pelvic and para-aortic lymphadenectomy group if this
treatment was offered to intermediate-/high-risk endome-
trial cancer patients [11]. Based on these findings, discus-
sions have begun about the design of future clinical trials to
validate the therapeutic significance of lymphadenectomy.
Topics for discussion include the eligibility of patients (all
patients or selected patients at some risk of nodal metasta-
sis), extent of lymphadenectomy (area: pelvic alone versus
pelvic plus para-aortic, thoroughness: number of nodes
removed), and type of experimental design (RCT versus
cohort study). ' '

The difficulties and pitfalls of RCTs for validating sur-
gical procedures have often been addressed [12-16]. These
include the participating surgeons’ expertise in experimental
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procedures and non-participation of experienced surgeons.
Surgeons need to be conversant with both control arm pro-
cedures and study arm procedures. If a study arm includes a
complex procedure that requires intensive training and if
many of the participating surgeons are not familiar with the
complex procedure, systemic bias may exist in favor of
operations that are in wide use and may favor technically
simple procedures [12]. Research in surgery is disadvan-
taged by the limited quality and quantity of randomized
trials of surgical techniques [14]. A preliminary phase 2
surgery study before conducting a RCT or a well-designed
prospective cohort study may be a possible solution for this
problem {14-16].

Another important issue regarding endometrial cancer
is the diversity of aggressiveness of the cancer and its
underlying molecular alterations. Histological subtype of
endometrial cancer is a strong prognostic factor. Based on
the clinicopathological studies, the concept of two dif-
ferent pathogenetic types of endometrial cancer was
proposed [17, 18]. Although there may be criticism that
this model is an oversimplification, this concept is now
widely accepted. Type 1 is represented by endometriod
G1/G2 tumors and Type 2 is represented by serous ade-
nocarcinoma and clear cell adenocarcinoma. Type 1
tumors have a relatively favorable prognosis, are related
to unopposed estrogen, often coexist with endometrial
hyperplasia, and are frequently associated with the phos-
phatase and tensin homolog (PTEN) mutation. Serous
adenocarcinoma, the prototype of the Type 2 tumor,
occurs among elderly women, is associated with a poor
prognosis, exhibits no estrogen dependency, and is fre-
quently (>90 %) associated with a p53 mutation. There is
controversy regarding whether endometriod G3 tumors
should be included in the Type 1 or Type 2 category

[19, 20]. A p53 mutation has been suggested to be an -

independent prognostic factor for endometrial cancer and
a dominant-negative mutation of the p53 tumor suppres-
sor gene may play a critical role in the poor survival of
patients irrespective of the histological subtype of the
tumor [21, 22]. The expression profile of microRNA has
been shown to be different between Type 1 and Type 2
tumors [23]. In clinical practice, these two types of
tumors are treated with different treatment strategies
[24, 25]. The malignant phenotypes, such as invasiveness,
metastatic potential and resistance to therapy, are related
to epithelial-mesenchymal transition (EMT) [26]. Recent
studies have suggested that EMT may play an important
role in the malignant behavior of endometrial cancer and
is related to the invasive potential of endometrial cancer
cells in vitro [27-29]. For future directions aimed at more
personalized treatment strategies for endometrial cancer,
further microRNA studies to establish a highly accurate
method for diagnosing the aggressiveness of each tumor,

@ Springer

as well as the development of novel molecular targeting
therapies, are necessary [30].

In this issue, we have invited three distinguished experts
to describe recent advances in research on epigenetic
alterations and surgical therapy for endometrial cancer. We
hope that this special review session will help oncological
researchers and physicians from non-gynecological fields
to comprehend some of the most important aspects of
endometrial cancer.
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Endometrial cancer is the most frequent cancer of female
reproductive organs in western countries, and its incidence
is steadily increasing in Japan. This type of tumor is generally
regarded to be associated with relatively favorable prognosis
because many patients have an early sign of genital bleeding
that leads to early diagnosis. However, patients with lymph
node metastasis are allocated to stage llIC and have a 5-year
survival rate of only ~50%. Endometrial cancer is a surgically
staged disease, hence the diagnostic and prognostic signifi-
cance of lymphadenectomy. In contrast, the therapeutic sig-
nificance of lymphadenectomy has been a matter of debate
for a long time. Treatment of endometrial cancer comprises
local, regional and systemic control. Local control is achieved
by removal of primary tumor by hysterectomy with sufficient
surgical margins. Systemic control is achieved with systemic
chemotherapy for clinical or occult hematogenous metastasis
to distant organs. Regional control comprises eradication of
cancer cells in regional lymph nodes, which is achieved by ei-
ther lymphadenectomy or radiotherapy.

Two reports in The Lancet [1,2] strongly suggest that pel-
vic lymphadenectomy (PLX) has no therapeutic role in low-
risk endometrial cancer, and complete pelvic and para-aortic
lymphadenectomy (PLX+PALX) improves survival of patients
with intermediate/high-risk endometrial cancer. The MRC AS-
TEC (A Study in the Treatment of Endometrial Cancer) trial [1]
was a randomized controlled trial comparing standard treat-
ment with total abdominal hysterectomy (TAH) plus bilateral
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salpingo-oophorectomy (BSO) and investigational treatment
with TAH+BSO+PLX in early-stage endometrial cancer. PLX
did not improve overall survival, and it is not recommended
as a routine therapeutic procedure. In response to this recom-
mendation, which contradicts the advice of some guidelines
that do recommended PLX+PALX for patients with operable
disease [2], Todo et al. [3] have reported the SEPAL (Survival
Effect of Para-Aortic Lymphadenectomy) study, which is a
retrospective cohort analysis of treatment of endometrial can-
cer in two tertiary center hospitals. One cohort was treated
with PLX+PALX and the other with PLX alone, and the former
improved survival of patients with surgically/pathologically
defined intermediate/high-risk endometrial cancer. Notably,
this survival effect was more significant in high-risk patients,
65% of whom had lymph node metastasis. In contrast, low-
risk patients had no survival benefit from PLX+PALX, which
suggests that lymphadenectomy itself has no survival benefit
in surgically/pathologically determined low-risk endometrial
cancer. It can be deduced from these two studies that lymph-
adenectomy does not have therapeutic effect in low-risk (low-
risk of lymph node metastasis) endometrial cancer, and full
lymphadenectomy for both pelvic and para-aortic areas has a
therapeutic role in patients with intermediate/high-risk, espe-
cially node-positive, endometrial cancer.

In the post-ASTEC/SEPAL era, our discussion will be focused
on tailoring lymphadenectomy in endometrial cancer in order
to maximize the therapeutic effect of surgery and minimize
its invasiveness and adverse effects. This will include: 1) pre-
operative assessment of the probability of lymph node me-
tastasis in each patient to allocate only those with a certainty
of lymph node metastasis to full lymphadenectomy; 2) stan-
dardization of type (PLX or PLX+PALX) and intensity (selective/
sampling or systematic) of lymphadenectomy to optimize
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surgical therapy; 3) type of prospective study for validating
usefulness of lymphadenectomy in patients with high risk of
lymph node metastasis (randomized controlled trial or pro-
spective comparative cohort study); and 4) identifying tumors
with high potential of hematogenous systemic spread that
are unlikely to benefit from formal lymphadenectomy. In this
editorial, only the first point will be discussed in relation to an
article by Kang et al. [4] in this issue. Diagnostic imaging using
computed tomography, magnetic resonance imaging (MRI),
and positron emission tomography are used for preoperative
evaluation of lymph node metastasis. Positive predictive value
is high, but sensitivity for detection of lymph node metastasis
is not satisfactory [5-7]. Because of high positive predictive
value, patients with positive diagnostic imaging should be
candidates for formal lymphadenectomy. Among various
histopathological factors, depth of myometrial invasion and
tumor grade are well established risk factors for lymph node
metastasis [8]. The former can be estimated preoperatively by
MRI or intraoperatively by frozen section diagnosis or macro-
scopic evaluation. High-grade tumor, that is, G3 endometrioid
or non-endometrioid tumor, can be diagnosed preoperatively
by curettage and histopathological evaluation. The other pre-
dictive factor that is assessable in the preoperative settings
includes serum CA-125 level [9,10]. Lymphovascular space
invasion is a strong indicator of lymph node metastasis and
patient survival. However, we do not have a reliable method
to determine the presence and intensity of lymphovascular
space invasion preoperatively or intraoperatively.

Patients with low probability of lymph node metastasis need
not receive formal lymphadenectomy. Several investigators
have proposed their own criteria for predicting lymph node
metastasis, incorporating factors assessable in the preopera-
tive setting [11-13]. The utility of these predicting or risk-
scoring systems needs to be validated by large prospective
studies. In such a circumstance, questions will be raised about
what is a clinically acceptable cut-off value for accuracy of
preoperative estimation of lymph node metastasis, which will
be necessary in defining the endpoint of the validation study
for the predicting system. In this issue of J Gynecol Oncol,
Kang et al. [4] have tried to present a suggested false-negative
rate as an index of the performance of a prediction model by
analyzing three models for categorizing risk of lymph node
metastasis by incorporating histopathological variables. They
have proposed a false-negative rate <2% as an index of the
usefulness of their prediction model, assuming that the preva-
lence of lymph node metastasis is 10% in the target patient
cohort. This false-negative rate was obtained from postopera-
tively defined histopathological factors. Therefore, this value
may not be directly applicable to preopérative predicting

J Gynecol Oncol Vol. 23, No. 4:210-212

systems. However, their article provides us with the oppor-
tunity of discussing the index of reliability of a preoperative
predicting system for lymph node metastasis in endometrial
cancer. Acceptable false-negative rates for detecting lymph
node metastasis using sentinel node biopsy are considered
to be 5% for vulvar carcinoma [14] and 5% for breast cancer
[15]. It would be acceptable to use those available predicting
systems [11-13] in a prospective study to validate the survival
effect of lymphadenectomy in order to exclude patients at
low risk of lymph node metastasis.
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To better understand how to achieve high uptake rates of human papillomavirus (HPV) vaccination in
Japan, we investigated acceptance of and attitudes towards HPV vaccination in 2192 mothers of girls aged
11-14yrs. A school-based survey was conducted in five elementary and fourteen junior high schools in
Sapporo, Japan. Responses from 862 participants were analyzed. Ninety-three percent of mothers would
accept the vaccine for their daughter if free, but only 1.5% was willing to pay the minimum recommended
price of ¥40,000. Vaccine acceptance was higher in mothers who had heard of HPV vaccine (adjusted
odds ratio, aOR=2.58, confidence interval, CI=1.47-4.53), and who believed susceptibility to (aOR=2.30,
CI=1.34-3.92) and severity of (aOR = 3.73, Cl = 1.41-9.88) HPV to be high. Recommendations from adoctor
(aOR =12.60, Cl=7.06-21.48) and local health board (aOR=27.80, CI=13.88-55.86) were also positively
associated with increased HPV vaccine acceptance. Concerns about side effects of both the HPV vaccine
(aOR=0.03, CI=0.01-0.08) and routine childhood vaccinesin general (aOR = 0.11, CI=0.02-0.78) emerged
as barriers to vaccination. Not participating in routine cervical screening also emerged as a deterrent
(aOR=0.49, C1=0.27-0.91). While most mothers (66.8%) agreed that 10-14 yr was an appropriate age for
vaccination, a further 30.6% believed >15 yr to be more appropriate.

In conclusion, attitudes of Japanese mothers toward HPV vaccination are encouraging. While lower
vaccine acceptance in mothers who do not undergo regular cervical screening needs further investigation,
this study indicates that high uptake may be possible in a publically funded HPV vaccination program if
physicians actively address safety concerns and justify why the vaccine is needed at a particular age.

© 2012 Elsevier Ltd. All rights reserved.

1. Introduction

sexually, the vaccine should ideally be administered before sexual
debut. Consequently, the primary target age group for vaccination

Cervical cancer, caused by persistent infection with an onco-
genic human papillomavirus (HPV), is highly preventable, yet
275,100 women die from it annually [1]. Two highly effective pro-
phylactic HPV vaccines have been developed [2,3]. Both contain
antigens against HPV types 16 and 18, responsible for around 70%
of cervical cancers worldwide.

HPV vaccines offer promising new options in future cervical can-
cer prevention programs. However, for the public health impact to
be fully realized, high uptake is necessary. Since HPV is transmitted

* Corresponding author at: Department of Reproductive Endocrinology and
Oncology, Hokkaido University Graduate School of Medicine, Nishi-7-Kita-15, Kita
Ku, Sapporo 060-8638, Japan. Tel.: +81 11 706 5941; fax: +8111 706 7711.

E-mail address: sjbh1810@med.hokudai.acjp (SJ.B. Hanley).

0264-410X/$ - see front matter © 2012 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.vaccine.2012.07.003

is pre/adolescent girls. In this age group most countries require
parental consent, so understanding parental attitudes towards HPV
vaccine is essential. For this reason, many studies on parental atti-
tudes towards and acceptance of HPV vaccination have taken place,
both in Europe/North America [4-9] and Asia[10-14]. However, no
such study has taken place in Japan.

One recent study reported the prevalence of HFV in Japanese
women to be 22.5%; in young women aged 15-19yrs it was 35.9%
[15]. Eradication of cervical cancer began in the 1950s with a
screening program that was initially successful. However, recent
biennial screening rates have stagnated and are reported to be
between 23.9% and 32.0% [16,17]. In women aged 20-29yrs they
are especially low at 23.1% [17]. Consequently, the incidence of cer-
vical cancer is increasing - from 8.0 per 100,000 in 2002 to 9.8 per
100,000 in 2008 [1,18], and this increase is most pronounced in
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women aged <39 yrs [19]. Thus, despite Japan’s being an-econom-
ically developed country, cervical cancer is still a serious public
health issue. .

The bivalent and quadrivalent HPV vaccines were licensed in
Japan in 2009 and 2011, respectively. In November 2010, the
Japanese government decided to partially fund (50%) the HPV vac-
cine for girls aged 12-16 yrs if regional governments funded the
remaining 50%. This funding has been extended to fiscal year 2012.
Given the poor participation in cervical screening, HPV vaccina-
tion offers a unique opportunity to reduce morbidity and mortality
associated with cervical cancer. However, for high uptake rates to
be achieved, the vaccine must be both affordable and acceptable to
those who influence uptake most. Since mothers in Japan are pre-
~ dominantly the main decision-makers for their child's healthcare,
including vaccinations, this study was designed to: (i) determine
acceptance of and preferences for HPV vaccine in Japanese mothers,
(ii) examine mothers' attitudes to HPV and the HPV vaccine and (iii}
identify socio-demographic and attitudinal predictors associated
with HPV vaccine acceptance.

2. Materials and methods
2.1. Participants

At the time of implementation, three academic organizations
recommended the primary target age group for HPV vaccination to
be girls aged 11-14 yrs [20]. Consequently, 2192 primary caregivers
(hereafter ‘mothers’) with daughters aged 11-14yrs, attending 5
elementary (n=560) and 14 junior high schools (n=1632) in Sap-
porowereinvited to participate in the study. Sapporois Japan’s fifth
largest city and the capital of the Northern Island of Hokkaido. Since
almost all elementary and junior high schools in Japan are public, it
was necessary to consult with the Board of Education, who referred
us to the Head Teachers' Association, for permission to carry out
the study. As a result, randomization of schools was not possi-
ble; instead we had to rely on the Head Teachers Association and
use convenience sampling. To obtain mothers from various socio-
economic backgrounds, at least one school from each of Sapporo’s
10 districts was chosen. Elementary schools were selected by the
head of Sapporo Elementary Head Teachers’ Association. For junior
high school, schools with head teachers who were district repre-
sentatives for health and physical education, a position thatrotates
every two years, were chosen. The Head Teachers’ Association did
not permit any material incentive being offered for participation in
the study.

2.2. Survey instrument and measures

A103-item survey instrument was developed based on previous
research on vaccine acceptability [21,22]. It assessed mother’s atti-
tudes towards childhood vaccinations, socio-demographic factors,
knowledge about and attitudes towards cervical cancer, HPV and
the HPV vaccination, willingness to pay for HPV vaccine, as well as
information on cervical screening history and HPV related diseases.

2.2.1. Vaccine preferences and acceptability

Since cost has been shown to be a significant barrier to HPV
vaccination in previous studies [23-25] and it was likely the
Japanese government would provide funding for the vaccine in
the near future, vaccine acceptability was assessed by examin-
ing intentions to vaccinate if the vaccine was free, or at the
minimum recommended price of ¥40,000 (around $400). The
former was assessed by the question: ‘If your daughters could
have the HPV vaccine for free, how likely would you be to
have her vaccinated'. Responses were on a 5-point scale (‘very
unlikely’, ‘unlikely’, ‘not sure’, ‘likely’, ‘very likely’). The latter

was measured by the question, ‘What is the most you would be
willing to pay to have your daughter vaccinated against HPV'.
Responses were on an 8-point scale: ‘Nothing’, ‘¥100-1999’,
¥2000-4999', ‘¥5000-9999', ‘¥10,000-19,999', ‘¥20,000-29,999",
‘¥30,000-39,999’ and ‘¥40,000 or more’. Furthermore, since the
Japanese Immunization Act stipulates that all vaccinations be
accomplished by private vaccination rather than school-based vac-
cination, and since there is no general practitioner (GP) system in
Japan, we also investigated where mothers would prefer to have
their daughters vaccinated and by whom.

2.2.2. Attitudes towards HPV and HPV vaccination

To assess participants’ attitudes toward HPV and HPV vacci-
nation, questions based on five concepts from the Health Belief
Model [26]: perceived susceptibility to HPV infection; perceived
severity of HPV infection; perceived benefits of HPV vaccination;
perceived barriers to HPV vaccination and cues to action for HPV
vaccination, such as recommendation from a doctor or local health
board, were used. Perceived benefits and barriers were assessed
with questions on vaccine efficacy and safety. For perceived suscep-
tibility, perceived severity and perceived benefits, responses were
dichotomized: a response of ‘moderate(ly), ‘high’, ‘very high’ or
‘definitely’ was categorized as ‘Yes’ and a response of ‘low’, ‘very
low’ or ‘not at all’ was categorized as ‘No".

2.2.3. Socio-demographic characteristics

Socio-demographic factors included mother's age, number of
children, marital status, educational background, annual household
income and mother's monthly.disposable income. Experience with
HPV-associated conditions was assessed with 3 items that asked
‘Have you ever been told you have HPV, genital warts, cervical
cancer'. For screening history, the response to the question ‘When
was your most recent ‘Pap smear’ was assessed on a 6-point scale:
‘Within the past 12 months’, ‘13-24 months ago’, ‘25~36 months
ago’, ‘More than 37 months’, ‘Never’, ‘Don’t know’. For statistical
analyses, responses were divided into three categories: ‘Within the
past 24 months’ (the recommended period for screening in Japan),
‘More than 24 months’ and ‘Never/don’t know". History of an abnor-
mal Pap smear was assessed on a 5-point scale, ‘Never’, ‘Once’,
‘Twice’, ‘More than 3 times' and ‘Not applicable’. Finally, we also
asked whether participants had heard of the HPV vaccine.

2.3. Procedure

Between July and September 2010, the self-administered ques-
tionnaire, a stamp-addressed envelope and a letter explaining the
purpose of the study were distributed through the schools and
returned to the main investigator by post. Out of consideration for
children who did not have, or were not living with their mother, the
study was addressed to the primary caregiver. A reminder letter
was also sent eight weeks after the questionnaires had been dis-
tributed. The study was approved by the Ethics Review Board for
Epidemiological Studies at Hokkaido University Graduate School
of Medicine. Since the survey was both voluntary and anonymous,
completing the questionnaire was taken as consent to participate
in the study.

2.4. Statistical analysis

Data were analyzed using IBM SPSS Statistics Version 19.0 (SPSS
Inc., Chicago, USA). When analyzing vaccine acceptance, mothers
indicating ‘likely’ or ‘very likely’ to have their daughter vaccinated
were classified as ‘acceptors’, and those answering ‘very unlikely’,
‘unlikely’ or ‘not sure’ were classified as ‘non-acceptors’. Logistic
regression analysis was performed to investigate the association
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Table 1 .
Selected characteristics of the sample population.

Characteristic N (%) Characteristic N(%)

Age (yrs) Previous Pap smear
30-34 32(3.8) Within 24 months 474(55.1)
35-39 177(20.8) >24 months 208(24.2)
40-44 368(43.1) Never/don’t know 178(20.7)
45-49 285(27.5) History of abnormal Pap smear
>50 41(4.8) Never 692(87.7)

Education Once 32(4.1)
Junior high 21(2.4) Twice 16(2.0)
High school 318(37.0) >3 times 49(6.2)
Vocational college/junior college 417(48.5) History of HPV infection
University or more 103(12.0) Yes 13(1.5)

Annual household income (¥°) No 797(92.5)
<3 million 140(16.4) Don't know 43(5.0)
3-<5 million 244(28.5) Diagnosis of genital warts
5-<7 million 212(24.8) Yes 20(2.3)
7-<10 million 174(20.3) No 801(93.9)
>10 million 86(10.0) Don’t know 32(3.8)

Mother’s monthly disposable income (¥) Diagnosis of cervical cancer
<30,000 722(84.3) Yes 12(14)
30,000-<50,000 76(8.9) No 828(96.8)
50,000-<70,000 26(3.0) Dor't know 15(1.8)
>70,000 32(3.8) Heard of HPV vaccine

Marital status Yes 557(64.8)
Married/cohabiting 760(88.2) No 229(26.7)
Separated/divorced/widowed/single 102(11.8) Don't know 73(8.5)

3 Numbers do not always add up to 862 due to missing data.
b 100 Japanese yen=1US Dollar,

between predictor variables and vaccine acceptance when pro-
vided for free. Three models were constructed: unadjusted, model 1
(adjusted for age) and model 2 (adjusted for age, education, house-
hold income and screening history) and odds ratios (ORs) and 95%
confidence intervals (CI) calculated. Factors associated with having
heard of HPV vaccine were determined by Pearson’s chi-squared
and Fisher’s exact test. Statistical significance was defined as a 2-
tailed p-value of <0.05.

3. Results

Atotal of 881(40.2%) questionnaires werereturned. Returnrates
by school type were43.6% (n=244) and 39.0% (n=637), for elemen-
tary and junior high school, respectively, and ranged from 31.0% to
58.0%. Ten questionnaires were excluded because they were from
fathers, eight were returned blank due to having two daughters in
the study and one was excluded due to missing data for all socio-
demographic factors. Thus, data from 862 participants were used
in the final analysis.

" 3.1. Socio-demographics

Background characteristics of participants are shownin Table 1. -

The majority of participants were aged between 40 and 44yrs
(mean age 42.5yrs; SD=4.6), married or cohabiting (88.2%) and
had attended junior or vocational college (48.5%). In all 474 (55.1%)
had undergone cervical screening within the past 24 months and
97 (12.3%) had experienced an abnormal Pap smear. Twelve (1.4%)
participants had been diagnosed with cervical cancer. In all 557
(64.8%) had heard of the HPV vaccine.

3.2. Vaccine preferences and acceptability

Preferences for HPV vaccination are shown in Table 2. If free,
92.6% of mothers said they were ‘very likely' (66.2%) or ‘likely’
(26.3%) to have their daughter vaccinated, 5.9% were ‘not sure' and
1.5% said it was ‘very unlikely’ or ‘unlikely’. Only 1.5% of partic-
ipants would pay the minimum recommended price of ¥40,000,

with many (59.8%) only willing to pay up to ¥5000. While 66.8% of
mothers agreed that 10-14 yrs was an appropriate age for vaccina-
tion, a further 24.3% did consider 15-18 yrs to be more appropriate.
Preference for older vaccination was higher in non-acceptors, with
44.3% and 31.3% considering 15-18 yrs and >19yrs, respectively, to
be more appropriate (data not shown). Over half (55.6%) of respon~
dents chose small neighborhood clinics (30.0%) or school (25.6%) as

Table2
Preferences for and acceptance of HPV vaccination.
N (%)
Willing to vaccinate if free
Yes 798(92.6)
No 13(1.5)
Don't know 51(5.9)
Amount willing to pay if not free (¥)
Won't pay 38(44)
100-1999 159(18.5)
2000-4999 355(41.3)
5000-9999 248(28.8)
10,000-39,999 47(5.4)
>40,000¥ (current price) 13(1.5)
Preferred age for vaccination (yrs)
0-9 22(2.6)
10-14 571(66.8)
15-18 208(243)
=19 54(63)
Preferred person to vaccinate
Gynecologist 320(37.2)
Pediatrician 250(29.0)
Internist 127(14.8)
Nurse 158(18.3)
Others 6(0.7)
Preferred place for vaccination
Small neighborhood clinic 257(30.0)
School 220(25.6)
General hospital 169(19.7)
Local health centre 89(10.4)
No preference 99(11.5)
Others 24(2.8)

# Numbers do not always add up to 862 due to missing data.
b 100 Japanese yen=1US Dollar.

— 350 —



S.J.B. Hanley et al. / Vaccine 30 (2012) 5740-5747 5743

Table 3
Attitudes towards HPV and HPV vaccination.
N (%)
Heard of HPV
Yes 443(52.0)
No 299(35.1)
Don't know 110(12.9)

(Perceived susceptibility) What is the chance that your adolescent daughter
will be infected with HPV in her lifetime?

Moderate/high/definitely 629(73.1)

Low/no chance 231(26.9)
(Perceived susceptibility) What is the chance that your adolescent daughter
will be diagnosed with cervical cancer in her lifetime?

Moderate/high 608(70.7)

Low/no chance 252(293)
(Perceived seriousness) How serious a threat do you think an HPV infection
would be to health?

Moderate/high/very high 827(96.9)

No threat/very low/low 26(3.1)
(Perceived benefits) How effective do you think the HPV vaccine is in
preventing HPV infection? ’

Moderately/very/extremely 827(96.6)

Slightly/not at all 29(3.4)
(Perceived benefits) How effective do you think the HPV vaccine is in
preventing cervical cancer?

Moderately/very/extremely 778(98.2)
Slightly/not at all 14(1.8)
(Perceived barriers) Do you believe the HPV vaccine is safe?
Yes 311(36.5)
No . 76(8.9)
Not sure 467(54.7)
(Perceived barriers) Do you believe the HPV vaccine has serious side effects?
Yes 150(17.5)
No 281(32.9)
Not sure 424(49.6)
(Cues to action)
Recommendation from a doctor
Yes 730(85.0)
No 129(15.0)
Recommendation from the local health board
Yes 688(80.4)
No 168(19.6)
Hearing that daughter’s friends are being vaccinated
Yes 644(763)
No 200(23.7)

3 Numbers do not always add up to 862 due to missing data.

the preferred place for vaccination, with gynecologists (37.2%) and
pediatricians (29.0%) as the preferred healthcare professional.

3.3. Attitudes towards HPV and HPV vaccination

Overall, 52.0% of mothers had heard of HPV and many (73.1%)
correctly believed their daughter had a lifetime risk of HPV infec-
tion (Table 3). However, almost all (96.9%) mistakenly believed HPV
infection posed a great threat to health and many (70.7%) believed
their daughter had amoderate to high chance of developing cervical
cancer.

While most mothers were positive about vaccine efficacy, with
96.6% and 98.2% believing it would offer moderate to very high
protection against HPV infection and cervical cancer, respectively,
great uncertainty existed about vaccine safety. Over half (54.7%)
answered they were unsure if the vaccine was safe and 49.6% said
they were worried about serious side effects.

3.4. Predictors of HPV vaccine acceptability

Table 4 shows the relationship between free HPV vaccine
acceptance and other covariates. Most socio-demographic pre-
dictors were not associated with acceptance. In a multivariate
model adjusted for age (model 1), having a higher education
(p-trend=0.036) was related to increased vaccine acceptance.

However, statistical significance disappeared when adjusted for
screening history (model 2). )

For gynecological predictors, mothers not undergoing reg-
ular screening were less likely to accept HPV vaccination
(p~-trend =0.030). However, all respondents who had been diag-
nosed with an HPV infection, genital warts and cervical cancer
stated they would vaccinate their daughter. Having heard of HPV
vaccine also increased acceptance (adjusted odds ratio, aOR=2.58,
Cl=1.47-4.53). Variables associated with having heard of the HPV
vaccine are shown in Table 5.

For attitudinal predictors, mothers who believed suscepti-
bility to (aOR=2.30, C1=1.34-3.92) and severity of (aOR=3.73,
C1=1.4-9.88) HPV infection to be high, were significantly more
likely to accept HPV vaccination, as were those who believed the
benefits of both HPV and routine childhood vaccinations to be great.
As expected, mothers with safety issues, not only regarding HPV
vaccine, but childhood vaccines in general, were significantly less
likely to accept HPV vaccination for their daughters (see Table 4
for all relevant odds ratios and confidences intervals). For exter-
nal factors, recommendation from a doctor, the local health board
and believing one's daughter’s friends were being vaccinated were
significantly associated with increased HPV vaccine acceptance:
(aOR=12.60, CI=7.06-21.48), (aOR=27.80, CI=13.83-55.86) and
(aOR=6.53, CI=3.71-11.24), respectively.

4. Discussion

To better understand how to achieve high uptake rates of HPV
vaccination in Japan, we investigate attitudes to and acceptance of
HPV vaccine in mothers of adolescent daughters.

When offered for free, acceptance of the HPV vaccine was
extremely high (92%). However, when vaccinating came at a cost,
only 1.5% of mothers would pay the minimum recommended price.
As a conceptually appropriate price, up to ¥5000 was considered
by many to be reasonable. This is similar to the cost of vaccinating a
child against influenza, the most common non-routine vaccination
in Japan. One Korean study also reported that, while 78.6% of adult
womenwould vaccinate their daughter against HPV, only 3.6% were
willing to pay over US$300, with around 40% stating they would pay
up to US$50 [23]. Both the present and Korean study reinforce the
fact that price remains a significant barrier to HPV vaccine uptake,
even in economically developed countries.

In line with many other studies, the majority of respon-
dents considered 10-14 yrs to be appropriate for HPV vaccination
[4,27,28]. However, 30.6% did prefer >15 yrs. Interim HPV vaccine
uptake rates for Sapporo are around 74% (Table 6). This may indi-
cate that some mothers are indeed waiting until their daughter is
older to vaccinate and this is probably due to the fact that parents
underestimate their children’s sexual activity [29]. One 2005 sur-
vey found thatby the age of 15 yrs, 9.8% of Japanese schoolgirls were
sexually active and this increased to 44.3% by the age of 18 yrs[30].
More effective educational materials are needed to help parents
understand that maximum benefits of HPV vaccine are obtained
when administered to young adolescent before the onset of sexual
activity.

Regarding socio-demographic predictors, unlike several studies
from the UK and North America [7,28,31,32], higher education was
not a barrier to HPV vaccine acceptance. The reasons for this may
be that, while most Europeans/North Americans actively discuss
treatment and medication with their doctors, in Japan the “leave
it to the doctor” attitude prevails. And, regardless of educational
background, most patients do just that. In this study, higher educa-
tion seemed to be associated with higher vaccine acceptance, but
this was due more to the fact that higher education was associ-
ated with undergoing regular screening (33.3%, 47.0% and 66.0% for
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Table 4
Multiple logistic regression analyses of potential predictors of free HPV vaccine acceptance.
Variables Acceptors Unadjusted model Model 1 adjusted? Model 2 adjusted®
N (%) OR (95% CI) OR (95% CI) OR (95% CI)
Socio-demographic predictors
Age (yrs) .
30-34 30(93.8) 0.77 (0.10-5.78) 0.97 (0.13-7.39)
35-39 166(93.8) 0.77 (0.16-3.63) 0.76 (0.16-3.63)
40-44 347(943) 0.85(0.19-3.75) 0.75(0.17-3.36)
45-49 211(89.8) 045 (0.10-1.99) 0.39(0.09-1.78)
>50 39(95.1) 1 1
p-trend=0.257 p-trend=0.161
Education
Junior high 18(85.7) 1 1 1
High school ) 291(91.5) 1.80 (0.50-6.49) 1.89 (0.52-6.89) 1.85(0.50-6.81)
Vocational college/junior college 387(92.8) 2.15(0.60-7.71) 2.54(0.70-9.22) 2.39(0.63-8.99)
University/graduate school 99(96.1) 4.12 (0.85-20.01) 4.62 (0.94-22.67) 4.,61(0.87-24.56)

Annual household income (¥)

p-trend=0.071

p-trend=0.036

p-trend=0.060

<3 million 128(91.4) 1

3-<5 million 277(93.0) 1.25 (0.58-2.70) 1.28 (0.58-2.80) 1.10(0.49-2.43)
5-<7 million 198(93.4) 1.33 (0.59-2.96) 1.56 (0.68-3.59) 1.16 (0.49-2.75)
7-<10 million 158(90.8) 0.93 (0.42-2.03) 1.04(0.47-231) 0.70(0.30-1.65)
>10 million 81(94.2) 1.52(0.52-4.47) 1.61(055-4.77) 0.94(0.30-3.00)

Mother’s monthly disposable income (¥)

p-trend=0.858

p-trend=0.618

p-trend=0.517

<30,000 671(92.9) 1 1 1
30,000-<50,000 67(882) 0.57 (0.27-1.20) 0.68 (0.30-1.56) 0.65(0.27-1.54)
50,000-<70,000 23(83.5) 0.58(0.17-2.01) 0.57 (0.17-1.97) 0.49(0.14-1.74)
>70,000 31(96.9) 2.36(032-17.61) 2.25(030-16.86) 1.53(0.20-11.83)
p-trend=0.814 p-trend =0.932 p-trend=0.557
Marital status
Married/cohabiting 702(924) 1 1 1
Separated/divorced/widowed/single 93(94.1) 132 (0.56-3.15) 1.20(0.50-2.87) 1.37(0.99-1.90)
Gynecological predictors
Cervical screening history
Within 24 months 445(93.9) 1 1
>24 months 194(933) 0.90 (0.47-1.75) 0.84 (0.43-1.63) 0.88(0.45-1.72)
Never/don’t know 157(88.2) 0.49 (0.27-0.88) 0.49 (0.27-0.91) 0.53 (0.28-1.00)

History of abnormal Pap smear

p-trend=0,024

p-trend=0.030

p-trend =0.063

Never 638(92.2) 1 1 1

Once 32(96.9) 2.62(0.35-19.59) 2.38(0.23-17.85) 2.00(0.26-15.27)

Twice or more 64(98.5) 5.42(0.74-39.81) 5.24(0.71-38.60) 4.39(0.59-32.67)

p-trend=0.061 p-trend =0.070 p-trend =0.059

Heard of HPV ~

No 382(91.2) 1 1 1

Yes 416(93.9) 1.42 (0.89-2.50) 1.57 (0.92-2.69) 1.35(0.78-235)
Heard of HPV vaccine

No 266(88.1) 1 1 1

Yes 530(95.2) 2.26(1.58-4.47) 2.83 (1.54-4.86) 2.58(1.47-4.53)

Attitudinal predicators
Believe daughter is susceptible to HPV infection

No 201(87.0) 1 1 1

Yes 595(94.6) 2.61(1.56-4.38) 242 (1.42-413) 2.30(1.34-3.92)
Believe HPV infection is a serious health threat

Yes 20(76.9) 1 1 1

No 770(93.1) 4.05(1.57-1049) 4.24(1.63-11.03) 3.73(1.41-9.88)
Believe HPV vaccine is effective against cervical cancer '

No 14(58.3) 1 1 1

Yes 778(93.8) 10.90 (4.61-25.74) 1137 (4.79-26.99) 11.41 (4.71-27.63)
Believe HPV vaccine is not safe

No 306(98.4) 1 1 1

Yes 51(67.1) 0.03 (0.01-0.09) 0.03 (0.01-0.08) 0.03 (0.01-0.08)

Don't know 435(93.1) 0.22 (0.09-0.58) 0.18 (0.06-0.53) 0.19(0.07-0.56)
Believe vaccines are necessary to protect children’s health

No 35(66.0) 1 1 1.

Yes 758(94.4) 8.88 (4.55-16.48) 9.89(5.10-19.03) 9.32(4.82-18.04)
Believe childhood vaccines have dangerous side effects

No 110(98.2) 1 1 1

Yes 574(91.8) 0.21 (0.05-0.85) 0.11 (0.02-0.82) 0.11(0.02-0.78)

Don't know 113(91.1) 0.19 (0.04-0.86) 0.09 (0.01-0.74) 0.09(0.01-0.79)

Cues to action

Recommendation from a doctor

No 90(69.8) 1 1 1

Yes 705(96.6) 1222 (7.06-21.14) 12.32(6.98-21.75) 12.60 (7.06-21.48)
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Table 4 (Continued) )
Variables Acceptors Unadjusted model Model 1 adjusted? Model 2 adjusted®
N (%) OR (95% CI) OR(95% CI) OR (95% CI)
Recommendation from local health board
No 116(69.0) 1 1 1
Yes 676(98.3) 25.25 (13.08-48.76) 27.52 (13.88-54.88) 27.80(13.83-55.86)
Believe daughter’s friends are getting vaccinated
No 161(80.5) 1 1 1
Yes 621(96.4) 6.54 (3.80-11.26) 6.33 (3.62-11.07) 6.53 (3.71-11.24)

3 Model 1: multiple logistic regression model adjusted for age.

b Model 2: multiple logistic regression model adjusted for age, annual household income, education and screening history.

Table 5
Characteristics of participants who had heard about the HPV vaccine.
Characteristic Yes No p-Value?
N (%) N (%)
Age (yrs)
30-34 14 (43.8) 18 (56.3)
35-39 103 (58.2) 74 (41.8)
40-44 234 (63.8) 133 (36.2)
45-49 174 (74.7) 59 (253)
>50 25 (61.0) 16 (39.0) <0.0001
Marital status
Married/cohabiting 496 (65.5) 261 (34.5)
Separated/divorced/widowed/single 61 (59.8) 41 (40.2) 0.270
Education
Junior high 6 (28.6) 15 (71.4)
High school 174 (54.9) 143 (45.1)
Vocational college/junior college 295. (70.9) 121 (29.1)
University or more 80 (78.4) 22 (21.6) <0.0001
Annual household income (¥°)
<3 million 75 (53.6) 65 (46.4)
3-<5 million 143 (58.6) 101 (41.4)
5-<7 million 141 (66.5) 71 (33.5)
7-<10 million 126 (72.8) 47 (272)
>10 million 68 (81.0) 16 (19.0) <0.0001
Mother’s monthly disposable income (¥)
<30,000 459 (63.8) 260 (36.2)
30,000-<50,000 52 (68.4) 24 (31.6)
50,000-<70,000 16 (61.5) 10 (38.5)
70,000-<100,000 9 (75.0) 3 (25.0)
=>100,000 16 (80.0) 4 (20.0) 0.066
Screening history
‘Within 24 months 333 (70.4) 140 (29.6)
>24 months 143 (69.1) 64 (30.9)
Don't know/never 81 (45.8) 96 (54.2) <0.0001
History of abnormal Pap smear
Yes 75 (773) 2 (22.7)
No/don’t know 449 (65.1) 241 (34.9) 0.021
History of HPV infection
Yes 12 (64.4) 1 (35.6)
No/don't know 539 (92.3) 298 (7.7) 0.040
Diagnosis of genital warts
Yes 14 (70.7) 6 (293)
No/don't know 537 (64.7) 30 (353) 0.649
Diagnosis of cervical cancer
Yes 10 (833) 2 (16.7)
No/don’t know 543 (64.6) 297 (35.4) 0.232
3 Pearson’s chi squared or Fisher's exact test.
b 100 Japanese yen=1 US Dollar.
Table 6
Interim HPV vaccine uptake rates? for Sapporo between April 2011 and February 20120
School year Age (yrs) Number of girls in Cohort Number 1st dose Uptake 1st dose (%) Number 2nd dose Uptake 2nd dose (¥)
7 12 7924 5734 724 5704 72.0
8 13 7959 5940 746 5829 73.2
9 14 8108 6130 756 5999 74.0
10 15 8208 6099 743 6066 739
11 16 8563 6319 73.8 6160 719
Total 40,762 30,231 742 29,728 729

2 Due to unexpectedly high demand after public funding was introduced, vaccine stock decreased drastically nationwide, and between March and August 2011 only those
girls who had initiated the first dose t could be vaccinated. Thus most girls could not begin vaccination until after September 2011 and consequently have not completed the

3rd dose.

b Data provided by the Department of Infection Control of Sapporo Health Board.
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9yrs, 12 yrs and >16 yrs of education, respectively; data not shown)
which in turn was associated with increased vaccine acceptance.

Attitudes to childhood vaccines in general were important pre-
dictors of HPV vaccine acceptance. Parents who believed vaccines
were important to protect children’s health were more likely to
accept HPV vaccine, while having concerns about side effects was
a barrier. Similar findings have been reported in several other
studies [9,31-33] and illustrate the need for public health cam-
paigns to not only reassure parents about the well-established
safety profiles of HPV vaccines, but also about the safety and impor-
tance of childhood vaccinations in general. Japan has excellent
uptake rates for traditional childhood vaccines. In 2010, Diphthe-
ria[Tetanus/Pertussis (DTP), measles and polio vaccination rates
were 99%, 97% and 98%, respectively [34]. However, many parents
regard new vaccines with suspicion. This is partly due toirresponsi-
ble and sensationalist reporting by the Japanese media, but also due
to the fact that many vaccine preventable diseases have been erad-
icated, so the focus has shifted from the morbidity and mortality
caused by these diseases to the potential adverse effects associ-
ated with vaccinating a healthy child. Educational materials need
to be developed to help parents contextualize HPV vaccine safety
and risks with the risks and consequences of having an HPV-related
condition, especially cervical cancer.

Another important predictor of HPV vaccine acceptance was
physician recommendation. This is consistent with numerous other
studies both in Asia [10,14] and Europe/North America [8,22,31].
Since there is no school-based vaccination system in Japan, recom-
mendations from pediatricians and gynecologists will be crucial for
increasing HPV vaccine uptake. In Japan, Pap smears are performed
solely by gynecologists, and this study shows that women who have
regular Pap smears are more likely to have heard about and be
accepting of HPV vaccination. Gynecologists are also specialists in
cervical cancer and more likely to emphasize the importance of
vaccinating prior to sexual debut. Pediatricians, on the other hand,
are specialist in childhood immunizations and see children regu-
larly. Consequently, mothers may have a more familiar and trusting
relationship with their child’s pediatrician, so pediatricians may be
more influentialin reassuring parents aboutsafety issues. However,
one study of Asian physicians reported that 56% of pediatricians
were not confident discussing HPV related issues and desired more
knowledge or training [35]. Similar studies on physicians’ attitudes
must be carried out in Japan to identify any potential barriers to
uptake.

One other potentially serious barrier to vaccine uptake which
needs further investigation is mother's screening history. HPV
vaccine is a promising public health intervention for decreasing
morbidity and mortality caused by cervical cancer in women who
do not undergo regular cervical screening. This represents around
75% of Japanese women. However, this study demonstrates that
women who do not undergo regular screening are also less likely
to vaccinate their daughters against HPV, even when the barrier of
cost is removed. Furthermore, since mothers have a large influence
on their children's health behavior [36], it is possible that daughters
of non-screened mothers will be less likely to get screened as adults.
Consequently, a significant subset of the population may remain
at risk for cervical cancer and as a result the effectiveness of any
subsided HPV vaccination program may be substantially decreased.

Our study has several limitations that must be addressed.
Firstly, due to the relatively low response rate (40.2%) and schools
from one city only, selection bias may exist and consequently,
participants may not be representative of the Japanese popula-
tion. Secondly, owning to ethical requirements for anonymity,
we could not follow-up non-responders and thus, comparisons
of socio-demographic characteristics between responders and
non-responders could not be made. However, Japan is a very homo-
geneous society with almost no ethnic or religious variations. Thus,

any socio-demographic differences would be in the form of edu-
cational background and household income. Since we assessed
acceptance of HPV vaccine when offered for free in a publically
funded program, the influence of differences in household income
would have been minimal. Regarding education, statistics from the
JapanNational Statistics Office show thatin 2010,40.0% of Japanese
women had graduated from high school and 14.6% had a univer-
sity or post-graduate degree [37]. These figures do not differ greatly
from those obtained in the present study at37.0% and 12.0%, respec-
tively. Thirdly, the percentage of responders who had undergone
biennial screening was 55.1%, considerably higher than the national
average, and indicates that women who do not attend for regular
cervical screening may have been underrepresented in this study.
However, Japan has no cut-off age for cervical screening, so even
women aged >85 yrs are included in national statistics. Almost all
respondents in this study were in the 30-55yrs age group, with
the majority in their early forties and the corresponding national
screening rates for these age groups are 46.1% and 48.8%, respec-
tively [17]. Finally, this study investigated acceptability (intention
to vaccinate), which might overestimate eventual uptake rates.
However, as well as preliminary uptake rates of around 74% in Sap-
poro, one Japanese city has reported final uptake rates of over 90%,
which concurs with the results of this study [38].

In conclusion, the results of this first study investigating atti-
tudes towards and acceptance of HPV vaccination in Japanese
mothers of adolescent girls are encouraging. Acceptance is high,
when cost is not a barrier. They suggest that if physicians actively
address safety concerns and justify why vaccination is needed
at a particular age, high uptake can be achieved in a publically
funded HPV vaccination program. They do also indicate, however,
that further research is needed to investigate whether lower vac-
cine acceptance in mothers who do not undergo regular cervical
screening is also reflected in actual uptake rates, since widespread
disparities in cervical cancer could result.
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Introduction

Endometrial cancer is the most common malignancy of
the female genital tract in the USA, with an estimated
number of 47 130 new cases in 2012.! The annual
number of deaths has increased from 6000 in 19972 to
8010 in 2012.! Approximately 17% of patients with
endometrial cancer eventually relapse and die of this
disease.! From this viewpoinf, improvements are
needed in the treatment for endometrial cancer, espe-
cially patients at high risk of a poor prognosis. On the
other hand, the International Federation of Gynecology
and Obstetrics (FIGO) annual report demonstrated that
the survival rates of endometrial cancer have continued
to increase during recent decades.® This trend applies
to all cases, including stage IIIC. Meanwhile, surgery
has been playing the leading role in treatment of
endometrial cancer, and there has been no paradigm
shift except for the introduction of lymphadenectomy.
Whether many patients with endometrial cancer can
benefit from lymphadenectomy must be determined.
Two recent randomized controlled trials showed nega-
tive effects of lymphadenectomy on prognosis,*® and
many gynecologists have since declared at conferences
that standard surgery for endometrial cancer does not
include lymphadenectomy. However, such a declara-
tion is an overgeneralization of the results of the ran-
domized studies. In the present manuscript, we tried to
interpret the results of these two randomized con-
trolled trials properly, and discussed pitfalls of ran-
domized controlled trials in surgical intervention. A
surgical field to be treated is proposed in a group of
patients who require lymphadenectomy. In addition,
a new strategy for preventing leg edema, the most
frequent complication after lymphadenectomy, is
introduced.

Therapeutic Role of Lymphadenectomy:
Previous Discussion

Before 2008, all studies regarding the role of lym-
phadenectomy in endometrial cancer were retrospec-
tive. Some studies supported a survival benefit of
lymphadenectomy,*® and others did not.*" Kilgore
etal. showed a significant survival advantage for
patients who underwent multiple-node sampling com-
pared with patients who did not undergo node sam-
pling regardless of risk of prognosis.® The mean
number of nodes removed in the multiple-node sam-
pling group was 11. Trimble ef al. showed a survival
benefit of lymph node sampling for patients with stage
I, grade 3 disease based on data of more than 9000
women.” Fanning ef al. showed a potential survival
benefit of lymphadenectomy for patients with
intermediate-risk endometrial cancer.® Cragun et al.
showed a significant survival advantage for patients
who had 11 or more lymph nodes removed compared
with patients who did not® Lutman et 4l. concluded
that removal of 12 or more pelvic nodes is important to
improve survival of patients with stage I-II and high-
risk histologic disease.® Chan efal. reported that
lymphadenectomy showed a survival benefit for
patients with stage I, grade 3 as well as stage II-III
endometrioid endometrial cancer from US nationwide
cancer data on more than 39 000 cases.”! That study
suggested that lymphadenectomy has no survival
benefit for patients with stage I, grade 1-2 endometrial
cancer. Abu-Rustum et al. concluded that removal of
more than 10 regional lymph nodes is associated with
improved survival of older patients with lower-stage
disease and no adjuvant therapy or brachytherapy
only.”? Regional lymph nodes in endometrial cancer are
usually categorized into two sections: pelvic nodes and
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Figure 1 Regional lymph nodes of endometrial cancer.
Para-aortic nodes: (1) the area above the inferior
mesenteric artery (326b1); (2) the area below the infe-
rior mesenteric artery (326b2). Pelvic nodes: (3)
common iliac nodes; (4) sacral nodes; (5) para-uterine
artery nodes; (6) cardinal ligament nodes; (7) obturator
nodes; (8) internal iliac nodes; (9) external iliac nodes;
(10) circumflex iliac nodes distal to the obturator nodes;
and (11) circumflex iliac nodes distal to the external
iliac nodes.

para-aortic nodes (Fig. 1). However, para-aortic lym-
phadenectomy has not been well valued. Mariani ef al.
focused on para-aortic nodes and showed a potential
survival® benefit of para-aortic lymphadenectomy in
endometrial cancer.”® They reported that removal of
five or more para-aortic nodes is associated with
improved survival of high-risk patients.

In 2008, Benedetti-Panici et al. conducted a random-
ized controlled trial to assess the therapeutic effect of
Iymphadenectomy for the first time.* In 2009, the
results of the second randomized controlled trial to
assess the therapeutic effect of lymphadenectomy were

472

reported by A Study in the Treatment of Endometrial
Cancer (ASTEC).® Because both randomized controlled
trials showed negative effects of lymphadenectomy on
prognosis, many gynecologists have declared at con-
ferences that standard surgery for endometrial cancer
does not include lymphadenectomy. However, there
have been many arguments on the design of the
studies. In both trials, para-aortic lymphadenectomy
was not valued, and only a small number of cases
underwent para-aortic lymphadenectomy (Benedetti-
Panici’s study, 26%; ASTEC trial, not available). There-
fore, the median number of lymph nodes harvested
was less than that in a Japanese study® (Benedetti-
Panici’s study, 30; ASTEC trial, 14; Japanese study, 82).
Considering this limitation, appropriate interpretation
of both trials would be as follows. Pelvic lymphadenec-
tomy does not have therapeutic significance for low-
risk clinical stage I endometrial cancer. Because clinical
stage I includes not only low-risk patients but also
intermediate- and high-risk patients, a conclusion that
pelvic lymphadenectomy does not have therapeutic
significance for clinical stage I endometrial cancer will
cause some patients at high risk of lymph node
metastasis to miss an opportunity to undergo lym-
phadenectomy. If lymphadenectomy has a survival
benefit for intermediate- and high-risk patients, they
would not be able to receive optimal treatment.

Therapeutic Role of Lymphadenectomy:
Significance of Para-aortic
Lymphadenectomy

In 2010, the author and colleagues presented the results
of the survival effect of para-aortic lymphadenectomy
(SEPAL) study in The Lancet®. The study showed no
survival benefit of combined pelvic and para-aortic
Iymphadenectomy over pelvic lymphadenectomy
alone for low-risk patients. However, a significant sur-
vival benefit of para-aortic lymphadenectomy com-
bined with pelvic lymphadenectomy was confirmed
for intermediate- and high-risk patients. In that study,
the number of lymph nodes harvested was 36 in the
pelvic lymphadenectomy group and 82 in the com-
bined pelvic and para-aortic lymphadenectomy group.
Surgery involving para-aortic lymphadenectomy
was associated with a decreased incidence of death
in patients with a hazard ratio of 044 (95%
CI=0.30-0.64, P<0.0001) compared with surgery
without para-aortic lymphadenectomy. Combined
pelvic and para-aortic lymphadenectomy showed a
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