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capecitabine is thought to depend upon the dThdPase activity of cells
in tumor tissue, and a positive relationship between their antitumor
effect and dThdPase activity has recently been reported [7]. Therefore,
presumably, dThdPase values measured in human tumors can be
utilized to optimize the efficacy of patients’ treatment with 5'-dFUrd
and capecitabine. To investigate that possibility, there have been many
reports demonstrating dThdPase activity; however, dThdPase activity
is dependent on the kind of gynecological cancer.

Analysis of dThdPase levels by high performance liquid
chromatography (HPLC) has demonstrated that primary tumor tissues
have higher dThdPase activity than adjacent normal tissue of the same
organ [2,5,8-13]. Consequently, 5'-dFUrd is preferentially converted to
5-FU in primary tumor tissues after its administration [13]. Among
gynecological tumors, however, the relationship between dThdPase
activity in the tissues of uterine cervical, uterine endometrial, and
ovarian cancers compared with those of adjacent normal tissues has
not yet been established. In addition, there have been few reports on
the histological localization of dThdPase in gynecological carcinoma
tissues. Nevertheless, a report on immunohistochemical staining of
uterine cervical carcinoma identified a correlation between survival
and immunohistochemical localization of dThdPase [14]. The
purpose of the present study is to clarify the relationship between the
measured dThdPase activity and its immunohistochemical staining in
gynecological cancers.

Material and Methods
Patients and samples

Between January 1993 and March 1994, 58 patients from 6
hospitals were enrolled into the present study (15 patients from Kinki
University, Osaka; 13 patients from Hyogo Medical Center For Adults,
Hyogo; 11 patients from Kurume University, Fukuoka; 9 patients
from Jikei University, School of Medicine, Tokyo; 7 patients from
Tohoku University, Miyagi; and 3 patients from Tokyo Metropolitan
Komagome Hospital, Tokyo, Japan). The investigation was approved
by the ethics review committees of all institutions, and all enrolled
patients gave their informed consent that their tumor tissue, adjacent
normal tissue, and lymph nodes could be used for analysis of dThdPase
activity and immunohistochemical and histological examination. All
specimens, which consisted of approximately IxIxl-cm samples of
primary tumor tissue, adjacent normal tissue, and lymph nodes, were
surgically resected and examined by the pathologists at the Department
of Pathology, Jikei University School of Medicine. This pathology
committee diagnosed histologically malignant tissue involvement
in 45 of 58 patients, including 13 patients with uterine cervical
carcinoma, 20 with endometrial carcinoma, and 12 with ovarian
carcinoma. Histopathological diagnosis was carried out for both the
tumor and adjacent normal tissues. Tissue from these 45 patients with
malignancy were used for further analysis of dThdPase activity and
immunohistochemical assay in the present study.

Reagents

5-FU was purchased from Kyowa Hakko Kogyo (Tokyo, Japan),
and 5-dFUrd was synthesized at F. Hoffmann-La Roche (Basel,
Switzerland). Anti-dThdPase monoclonal antibody (mAb) 654-1 was
provided by Nippon Roche Research Center (Kamakura, Japan). Anti-
macrophage-CD68 mAb Kp-1 and anti-macrophage-CD68 mAb PG-
M1 were purchased from DAKO Co. Ltd. (Glostrup, Denmark) and
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Vectastain Elite ABC Kit was purchased from Vector Laboratories, Inc.
(Burlingame, CA, USA). Diaminobenzidine was purchased from Wako
Pure Chemical Industries, Ltd. (Osaka, Japan).

Assay of thymidine phosphorylase activity

Tissues were homogenized in 10 mM Tris-HCl buffer (pH 7.4)
containing 15 mM NaCl, 1.5 mM MgCl, and 50 mM potassium
phosphate. This solution was centrifuged at 105,000 x g for 90 min.
The supernatant was dialyzed overnight against 20 mM potassium
phosphate buffer (pH 7.4) containing 1 mM mercaptoethanol, and
then used as a source of crude dThdPase. The protein concentration
was determined by the method of Lowry et al. [15]. All procedures were
carried out at 4°C. The reaction mixture (120 1) for the enzyme activity
assay contained 183 mM potassium phosphate buffer (pH 7.4), 10 mM
5'-dFUrd, and the crude enzyme from human tissue. The reaction was
carried out at 37°C for 60 min and then terminated by adding 360 pl
methanol. The precipitate was removed by centrifugation, and 100
ul supernatant was mixed with 20 uM 5-chlorouracil as the internal
standard and applied to a HPLC column (ERC-ODS-1171). The 5-FU
was eluted with 50 mM sodium phosphate buffer (pH 6.8) containing
5 mM 1-decanesulfonic acid:methanol (85:15, v/v) and measured with
a UV monitor at 280 nm.

Immunohistochemistry

Tissuestaken from the primary tumorlesion, adjacent normal tissue,
and lymph nodes were used. Tumors included cancers of the uterine
cervix, uterine endometrium, and ovary. Tissues were fixed with 10%
formalin in saline for 24 to 72 h, dehydrated, and embedded in paraffin.
Sections were cut at 4-um thickness, placed on slides, deparaffinized
in xylene, rehydrated, stained immunohistochemically by using
an avidin-biotin conjugate (ABC) system with diaminobenzidine/
hydrogen peroxide as substrate, and counterstained with hematoxylin
[16]. Slides were cleared and coverslipped for microscopic examination
at 200x magnification. The sections were also incubated with primary
mAbs [17] at dilutions of 1:4000 for anti-dThdPase, 1:200 for anti-
macrophage-CD68 clone Kp-1, and 1:1000 for anti-macrophage-CD68
clone PG-M1, which gave optimal intensity of specific staining with
minimal nonspecific background reactivity [18]. The secondary or
linking antibody was a biotinylated horse anti-mouse immunoglobulin
(Vector Laboratories, Inc., Burlingame, CA). Immunohistochemical
intensity was classified into four grades: (-), negative staining; (&),
less than 10% positive cells; (+), from more than 10% to less than
50% positive cells; and (++), more than 50% positive cells. Both + and
++ staining were defined as positive, and both + and - staining were
defined as negative.

Statistical analysis

One and two-sample Wilcoxon tests were performed to detect
differences in dThdPase activity between tumor and adjacent normal
tissues. Logistic regressions were performed to detect correlations to
dThdPase activity by factoring in the number of stained cells per field in
addition to the intensity of immunohistochemical staining with anti-
dThdPase mAb. All calculations were performed using Windows/SAS
6.12.

Results
dThdPase activity in gynecological tumor and normal tissues

Tumor samples obtained from the 45 patients enrolled in this study
were analyzed for dThdPase activity, immunohistochemical staining,
and histology for diagnosis of the tumor type. Additionally, 35 samples
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of normal tissue adjacent to the tumor were also analyzed for dThdPase
activity. As shown in Table 1, dThdPase activity in tumor tissue was
significantly higher than that in adjacent normal tissue in the 12 cases

dThdPase activity?
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a) dThdPase activity is expressed as pg FU produced per mg protein per hour.

b) Immunohistochemistry is scored by the number of cells showing positive staining for anti-dThdPase mAb:
(-), negative staining; (), weak and less than 10% positive cells; (+), 10% to 50% positive cells; (++), more than 50% positive cells.
¢) EC Ad Ca, endocervical adenocarcinoma; HD, highly differentiated; EMOD, endometricid carcinoma; PUD,

of uterine cervical cancer (P = 0.001, P = 0.0002, Wilcoxon one- and
two-sample tests, respectively), 19 cases of endometrial carcinoma (P =
0.0001, P=0.0001), and 4 cases of ovarian cancer (P = 0.125, P = 0.025)
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poorly differentiated adenocarcinoma; Sq Ca, squamous cell carcinoma; EM Ad Ca, endometrial adenocarcinoma; Serous Ca, serous adenocarcinoma; Serous cyst
Ca, serous cyst adenocarcinoma; Endomet Ca, endometrial adenocarcinoma; Clear cell Ca, clear cell carcinoma; Mucinous Ca, mucinous cyst adenocarcinoma;

Mixed epithe!l Ca; mixed epithelial adenocarcinoma.
d) NOS, no specimen

Table 1: Activity of a pyrimidine nucleoside phosphorylase, dThdPase, immunohistochemistry in gynecological tumors and adjacent normal tissue.
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for which normal tissue was available.

Immunohistochemistry with anti-dThdPase, anti-macro-
phage-CD68 clone Kp-1, and anti-macrophage-CD68 clone
PG-M1 mAbs

We observed positive dThdPase immunostaining of epithelial
cells in 76.9% of cervical tumors of the uterus (10/13 samples),
60.0% of endometrial tumors {12/20 samples), and 63.6% of ovarian
tumors (7/11 samples), for a mean rate of 66.8% of gynecological
cancers demonstrating dThdPase immunopositivity in epithelial
cells. Interestingly, in stromal tissue, 84.6% of uterine cervical tumors
(11/13), 90.0% of endometrial tumors (18/20), and 81.8% of ovarian
tumors (9/11) were immunopositive for anti-dThdPase in interstitial
cells (mainly macrophages). In immunohistochemical staining of
normal epithelium and stromal tissue, weak reactivity to dThdPase was
observed only in the nuclei of basal cells and the cytoplasm of superficial
cells. In contrast, in the epithelium of uterine cervical carcinoma,
immunoreactivity was present in both the primary carcinoma cells
themselves and in the interstitial cells. In squamous cell carcinoma
samples, both nuclei and cytoplasm were immunoreactive. The nucleus
was stained in superficial carcinoma cells, while cytoplasmic staining
was observed in both invasive and parabasal-layer cells (Figure 1).
Cytoplasmic staining was often seen in the well-differentiated squamous
cell carcinoma. In endocervical adenocarcinoma of the uterus, the
highly differentiated type showed cytoplasmic staining of interstitial
cells only (data not shown). In endometrial carcinoma, epithelial cells
stained weakly with anti-dThdPase mAb (Figure 2). However, the
staining was more intense in stromal cells than in epithelial tumor
cells. Antimacrophage staining with CD68 and Kp-1 mAbs showed
that anti-dThdPase staining in stromal cells was localized mainly
to macrophages. In ovarian carcinoma, both serous and mucinous

adenocarcinomas showed negative staining of epithelial turmor cells
with anti-dThdPase mAb; however, the staining was positive for
epithelial cells of clear cell adenocarcinoma (Figure 1). Some of the
interstitial cells surrounding carcinoma cells showed stronger staining
than the carcinoma cells themselves. Morphologically, the interstitial
cells stained with anti-dThdPase mAb appeared to be macrophages or
histiocytes in all tumors (Figure 1). They were also immunopositive
for anti-macrophage mAb PG-M1 and/or anti-CD68 mAb Kp-1 in
endometrial carcinoma, as shown in Figure 2. In the lymph nodes,
premature lymphocytes, macrophages, and histiocytes showed
strong positive staining, but the lymphocytes themselves were not
immunopositive (data not shown).

Correlation between dThdPase activity and intensity of
immunohistochemical staining

Table 2 shows the results of logistic regression analysis of dThdPase
activity and the intensity of immunohistochemical staining with
anti-dThdPase mAb. A significant correlation was only observed
in endometrial carconoma, but not in uterine cervical and ovarian
carcinoma.

Discussion

Increased levels of dThdPase have been reported in many
malignant tumors [5,9,12]. Although there have been a several reports
that investigated the dThdPase activity in cervical, endometrial and
ovarian carcinoma [19-21], it remains to be determined. In this study
of gynecological malignant tumors, we found that uterine cervical,
endometrial,and ovarian carcinomaalso demonstrated higher dThdPase
activity than adjacent normal tissue. Several studies of dThdPase
expression in cancer have been performed, because this enzyme is
thought to activate pyrimidine antimetabolites [6,22]; however, only

Figure 1: Immunohistochemical staining of squamous cell carcinoma with an anti-dThdPase mAb. (a) Uterine cervical carcinoma, (b) a serous papillary carcinoma of
| the ovary, (c) a mucinous adenocarcinoma of the ovary, and (d) a clear cell adenocarcinoma of the ovary.
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a few reports have demonstrated the localization of dThdPase in
tumor tissues [14,23,24]. In the present study, immunohistochemical
staining with anti-dThdPase mAD revealed that dThdPase was strongly
localized to epithelial tumor cells in squamous cell carcinoma of
the uterine cervix. In endometrial carcinoma, dThdPase was found
to be localized to epithelial tumor cells and, in stromal cells, mainly
to macrophages. Serous and mucinous adenocarcinomas, both
histologically serous types of ovarian cancer, showed no staining of
carcinoma cells themselves. In contrast, in clear cell adenocarcinoma
of the ovary, which constitutes less than 20% of ovarian cancer cases,
dThdPase was localized to epithelial cells. Therefore, the relatively low
dThdPase activity of ovarian cancer may be related to the absence of
immunoreactivity in carcinoma cells.

Recently, some investigators have suggested that stromal dThdPase
status may be a prognostic factor for survival [14,25,26], and some basic
and clinical reports on dThdPase indicate that it is a predictive factor

Figure 2: Immunohistochemical staining of an endometrial adenocarcinoma by
the indirect method with ABC. (a) With anti-macrophage (PG-M1) mAb, (b) with
anti-dThdPase mAb, and (c) with anti-CD68(Kp-1)mAb.
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Epithelial Stromal

cells cells

Odds 5 Odds i

P-value ratio (95% CI) P-value yaitic (95% Cl)

Uterine cervix 0.077  1.009 (0.999-1.019) 0.432 1.003 (0.996-1.010)
Endometrium 0.008 1.023 (1.006-1.041) 0.038 1.017 (1.001-1.034)
Ovary 0.185 1.005 (0.997-1.014) 0.308 1.011  (0.990-1.033)

Table 2: Results of logistic regression of dThdPase activity and intensity of
immunohistochemical staining with anti-dThdPase mAb.

for 5'-dFUrd and capecitabine in the treatment of several carcinomas
[25,27]. The results of logistic regression analyses of dThdPase
activity and immunohistochemical staining intensity with anti-
dThdPase mAb in the present study illustrate that dThdPase activity
was well correlated with the intensity of staining in the epithelium in
endometrial carcinoma and borderline in cervivcal carcinoma, but not
with staining of stromal cells in cervical and ovarian carcinoma. Our
resolution power was not sufficient to detect a correlation between
dThdPase activity and stromal staining intensity. These results suggest
that dThdPase activity reflects the intensity of immunohistochemical
staining of epithelial tumor cells, as shown by their correlation, in
endometrial carcinoma. The total immunohistochemical intensities
did not significantly correlate with their enzymatic activities because
of the lack of correlation between stromal cells and immunochemical
staining in cervical carcinoma, and between both stromal and epithelial
cells and immunochemical staining in ovarian carcinoma. Only a few
reports that showed the good correlation between dThdPase activity and
immunochemical staining in gynecologic cancer have been published
[28,29], and it should be confirmed in other studies. In case of cervical
carcinoma, since almost all squamous cell carcinomas showed very high
dThdPase activity, the statistical correlation may have been obscured.
The statistical correlation between dThdPase activity and intensity if
immunohistochemistry was proven only for endometrial carcinomas,
and that of uterine cervix was borderline. For ovarian carcinoma, data
are sparse. dThdPase gene expression was proven to be significantly
high in ovarian carcinoma [29] as shown in our study. Although good
dThdPase activity and immunochemical staining were well correlated
besed on the past reports [19], our study did not show the correlation.
The number of cases may have been too small for sufficient statistical
power.

Conclusion

We investigated the correlation between dThdPase activity
and immunohistochemical staining in gynecological carcinoma
and adjacent normal tissues. Our hypothesis is that the differential
dThdPase activity between tumors and adjacent tissue will be predictive
of response to treatment with pyrimidine antimetabolites. We show
that gynecological carcinomas show increased dThdPase activity, and
this activity correlates with dThdPase staining of tumor epithelial
cells. Thus, dThdPase staining of biopsy specimens might be useful in
predicting the outcome of therapy with pyrimidine metabolites.
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Abstract

Purpose To investigate potential indicators of in vitro
fertilization (IVF) treatment outcome for female infertility
patients aged > 40 years based on the clinical course.
Methods We retrospectively examined results of 111
female infertility patients aged > 40 years undergoing IVF
treatment. We investigated the relationship between treat-
ment cycle cancellation and the final outcome of IVF
treatment in female infertility patients aged > 40 years.
Results A total of 44 pregnancies were achieved. Overall
pregnancy rate per initiated treatment cycle was 12.1%,
and 24 spontaneous abortions occurred (54.5%). No
woman aged > 45 years achieved pregnancy. No patients
conceived after 10 treatment cycles while 42 (11.5%)
oocyte pick-up cycles and 120 (33.0%) embryo transfer
cycles were canceled. Investigation of correlation with
treatment cycle cancellation revealed that patients who
experienced embryo transfer cancellation had a high
spontaneous abortion rate while only a few patients who
experienced oocyte pick-up cancellation achieved preg-
nancy and even fewer achieved a successful outcome.
Conclusions Our study suggests that, in addition to
patient age and number of treatment cycles, cancellation of
treatment cycle also provides another useful indicator for
pregnancy outcome.
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Introduction

Many female infertility patients have conceived and
achieved live births with assisted reproductive technology
(ART); however, the outcomes of ART in patients aged >
40 years are still unfavorable and the development of more
effective treatment for these women is desired. In Japan in
recent years, treatment cycles for female infertility patients
aged > 40 years are markedly increasing; it is not uncom-
mon for female infertility patients to continue infertility
treatment until the menopause. Some nations permit oocyte
donation through legislation addressing assisted reproduc-
tion. In Israel, for example, national health insurance covers
most infertility treatments, including in vitro fertilization

" and embryo transfer (IVF-ET), for the first two children.

The age limit for performing IVF-ET with an infertile
woman’s own oocytes is 45 years [1].

In Japan, oocyte donation is not permitted according to the
guidelines of the Japan Society of Obstetrics and Gynecol-
ogy. Therefore, Japanese female infertility patients can only
receive IVF-ET treatment using their own oocytes. Fur-
thermore, Japanese women are traditionally expected to bear
children [2, 3] with some Japanese infertility patients
continuing to undergo infertility treatment because of
parental pressure rather than their own desire [3]. Such social
and traditional backgrounds concerning reproduction pro-
duce considerable stress for Japanese female infertility
patients aged > 40 years. The outcome of infertility treat-
ment should be explained to such patients beforehand. With
regard to factors influencing the outcome of IVF-ET, Tsafrir
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et al. [1] noted in their retrospective analysis of 1,217 IVF
cycles in women aged > 40 years that none of 10 patients
treated after 45 years of age delivered successfully. Klimp-
stein et al. [4] reported that the highest cycle day 3 follicle
stimulating hormone (CD3 FSH) level in a 43-year-old
woman achieving pregnancy was 18.0 mIU/mL and the
highest CD3 FSH in a 40-year-old woman delivering a live
child was 15.4 mIU/mL in their review of 2,705 cycles. Age
and CD3 FSH level may thus provide useful indicators for
treatment cut-off; however, an indicator for treatment cut-off
based on the clinical course would be a more useful and more
readily identified parameter for Japanese female infertility
patients aged > 40 years. The purpose of the present study
was to summarize our experience regarding infertility
treatment for these women and to determine an indicator for
treatment cut-off based on the clinical course.

Materials and methods

The study included patient data from all infertile women
aged > 40 years at the time of IVF-ET treatment from
2004 to 2008 at Jikei University Hospital, Fuji Central
Hospital and Kusuhara Ladies Clinic in Japan. A total of
111 women underwent 364 initiated cycles. Age distribu-
tion at the time of IVF-ET treatment is presented in
Table 1. The protocol for ovarian stimulation was deter-
mined based on ovarian reserves, estimated by either CD3
FSH or previous ovarian response. The long, desensitiza-
tion protocol using gonadotropin-releasing hormone
(GnRH) agonist was conducted in patients estimated to
have good ovarian reserve. The short protocol using a
GnRH antagonist was conducted in patients estimated to
have poor ovarian reserve. The clomiphene citrate or nat-
ural protocol was applied to the women in whom zero or
one follicle developed in a previous long protocol, short
protocol, or GnRH antagonist protocol.

Conventional IVF or intracytoplasmic sperm injection
(ICSI) was performed depending on sperm condition or
fertilization results in previous treatment cycles. Embryo
transfer was performed on day 3. Cryopreserved-thawed
embryo transfer was performed in cycles with a high

risk of ovarian hyperstimulation syndrome or suboptimal
endometrium.

Women were tested for urinary human chronic gona-
dotropin (HCG) about 14 days after embryo transfer. If this
pregnancy test was positive, a clinical pregnancy was
diagnosed based on the presence of an intrauterine gesta-
tional sac on transvaginal ultrasound. When pregnancy was
diagnosed, luteal support was continued until 8 weeks’
gestation.

Initial analysis included the results of all 364 initiated
treatment cycles regarding rates of pregnancy, spontaneous
abortion, and cancellation. Subsequent analyses comprised
comparisons of: (1) outcome by age; (2) outcome by
number of treatment cycles; and (3) the relationship of
outcomes with cancellation cycles and patient background
to cancellation cycles, respectively. |

Statistical analysis

Student’s ¢ test was applied for continuous variables, and
the chi-squared (1%) test was used for binary variables. A
P value <0.05 was considered statistically significant.

Results
Demographic data (Table 2)

During the study period, 364 treatment cycles including
oocyte pick-up cancellation cycles and embryo transfer
cancellation cycles were initiated in 111 female infertility
patients aged > 40 years. A total of 42 (11.5%) oocyte
pick-up cycles were canceled primarily because of poor
ovarian response, while 120 (33.0%) embryo transfer
cycles were canceled because of non-retrieval of an oocyte,
no fertilized ovum, or nonviable embryo quality. A total of
44 pregnancies were achieved. Overall pregnancy rate per
initiated treatment cycles was 12.1%. Pregnancy rate per
treatment cycle, excluding oocyte pick-up or embryo
transfer cancellation, was 21.8%; 24 of 44 cycles in which
a pregnancy was achieved terminated in a spontaneous
abortion (54.5%). The cause of infertility was examined in

Table 1 Age distribution of

Group A
(18 patients
141 cycles)

Group B
(93 patients
223 cycles)

Group C
(57 patients
261 cycles)

Group D
(54 patients
103 cycles)

364 IVF cycles in 111 patients ggezrs) Z;tca;c?:s
40 89
41 77
42 60
43 50
44 )
45- 36

16
18
23
25
34
25

73 62 27
59 49 - 28
37 39 21
25 38 12
18 41 11
11 32 4

@ Springer



Reprod Med Biol (2011) 10:179-184 181
Table 2 Outcome of 364 IVF cycles in 111 patients aged > 40 years Causes of infertility
. 3% 1%
Parameter .
No. of pregnant patients 33
No. of pregnancy cycle 44
No. of spontaneous abortion cycles 24 B Unexplained
Pregnancy rate per initiated cycle (%) 12.1 i Male factor
Delivery rate per initiated cycle (%) 5.5 ETubal
. B Endometriosis

‘Spontaneous abortion rate (%) 54.5 & Ovulatory Dysfuncion
No. of oocyte pick-up cancellation cycles 42 * Multiple Factors
Cancellation rate of oocyte pick-up per initiated cycle (%) 115 . L. . .

. Fig. 1 The majority of cases were determined to be unexplained
No. of oocyte embryo transfer cancellation cycles 120

Cancellation rate of embryo transfer per initiated cycles (%)  33.0

all 111 patients. As shown in Fig. 1, the majority of cases
were determined to be unexplained infertility (55%). The
clomiphene citrate protocol was most frequently used in
controlled ovarian hyperstimulation (Fig. 2). There were
no significant differences in the pregnancy rates between
the five protocols.

Outcome of IVF treatment cycles
according to age (Table 3)

Pregnancy rates averaged 12.9% between 40 and 44 years
of age but dropped to 0% at > 45 years. Rates of sponta-
neous abortion and cancellations for oocyte pick-up and
embryo transfer increased considerably at > 44 years.

Outcome of IVF treatment cycles
according to cycle number (Table 4)

No patients conceived after > 10 treatment cycles. Spon-
taneous abortion rates increased considerably after six
treatment cycles. Combined cancellation rates for oocyte
pick-up and embryo transfer increased to > 40% at > 4
treatment cycles.

Relationship between outcome of IVF treatment
cycles and cancellation of treatment cycle

Treatment cycles of patients aged > 40 are often cancelled
at oocyte pick-up or embryo transfer; such cancellations
indicate an unfavorable outcome. We examined the rela-
. tionship between cancellation of oocyte pick-up or embryo
transfer and outcome of ART in the present patients. Ini-
_ tially, patients were classified into two groups according to
whether they experienced oocyte pick-up cancellation. A
total of 18 patients (141 cycles) who had oocyte pick-up
canceled, primarily because of poor follicular response,
were assigned to Group A. Group B comprised 93 patients
(223 cycles) without oocyte pick-up cancellation. Clinical

infertility (55%)

Protocol of COH
4% 3%

H Clomiphene Citrate
' Long Protocol

& Short Protocol

B Natural

ZE GnRH Antagonist

Fig. 2 The clomiphene citrate protocol was most frequently used in
controlled ovarian hyperstimulation

Table 3 Outcome of 364 IVF cycles in 111 patients aged > 40 years
stratified by age

Age 40 41 42 43 44 454

No. of treatment cycles 8 77 60 50 52 36
No. of oocyte cancellation cycles 7 5 8 311 8

No. of embryo transfer cancellation 25 22 15 19 21 18
cycles

Cancellation rate (%) (OPU + ET) 36 35.1 383 44 615 72.
No. of pregnancy cycle (%) 11 16 7 4 6 0
0

Pregnancy rate per initiated 124 208 11.7 8 115

cycle (%)
Delivery rate per initiated
cycle (%)
No. of spontaneous abortion cycles 6 9 2 25 -
54.5 563 28.6 50 833 -

56 91 83 4 19

o

Spontaneous abortion rate (%)

background (present age, age at marriage, age at onset of
infertility treatment, duration of infertility, duration of
infertility treatment prior to IVF, and cause of infertility)
and ovarian reserves (CD3 FSH, human menopausal gon-
adotropin (hMG) ampoules (i.e., 75 IU), and number of
oocytes retrieved) were compared. No significant differ-
ences were observed between the two groups with regard to
clinical background (Table 5); however, Group A had
significantly higher CD3 FSH and significantly lower
oocyte retrieval (Table 6). These results indicate that the
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Table 4 Outcome of 364 IVF cycles in 111 patients aged > 40 years stratified by treatment cycle number

Treatment cycle number 1 2 3 4 5 6 7 8 9 10+
No. of treatment cycles ) 78 57 47 35 27 17 14 12 10 67
No. of oocyte cancellation cycles 4 5 3 6 7 2 1 3 1 10
No. of embryo transfer cancellation cycles 19 17 12 10 8 7 5 2 4 36
Cancellation rate (%) (OPU + ET) 29.5 38.6 319 44.7 55.6 52.9 42.9 41.7 50 68.7
No. of pregnancy cycle (%) 18 7 3 2 3 3 3 4 1 0
Pregnancy rate per initiated cycle (%) 23.1 12.3 6.4 5.7 11.1 17.6 214 333 10 0
Delivery rate per initiated cycle (%) 10.3 8.8 2.1 5.7 7.4 0 7.1 8.3 0 0
No. of spontaneous abortion cycles 10 2 ‘ 0 1 3 2 3 1 0
Spontaneous abortion rate (%) 55.6 28.6 66.7 0 333 100 66.7 75 100 -

Table 5 Patient background differences regarding the cancellation of oocyte pick-up

Group A (n = 18)

Group B (n = 93)

Age (years) 42.5 + 0.5 413+ 0.2 n.s.

Age of marriage (years) 351£14 345 +£ 0.2 n.s.

Age at onset of infertility treatment (years) 395 £ 0.5 39+ 03 n.s.
Duration of infertility (months) 233 £ 6.1 275 £ 35 n.s.
Duration of infertility treatment prior to IVF (months) 14.1 £ 2.7 121 =13 n.s.

CD3 FSH (mIU/ml) 16.5 £ 1.0 102 +04 P < 0.001*
Ampoules (i.e., 75 IU) of gonadotropin 146+ 14 300 £ 1.0 P < 0.001%
No. of oocytes retrieved 19+02 43402 P < 0.001*
Cumulative pregnancy rate per patient (%) 16.7 441 P = 0.06%*
Pregnancy rate per initiated cycle (%) 3 18.4 P < 0.001**

(without oocyte pick-up cancellation cycles)
Spontaneous abortion rate (%) 100 51.2 n.s.

* Student ¢ test was used for statistical analysis
** The chi-squared test was used for statistical analysis

ovarian reserves of group A were significantly less than
that of Group B. On the other hand, Group A had signifi-
cantly lower hMG ampoules. This result depends on the
fact that Group A contained a higher rate of the clomiphene
citrate, or natural protocol cycles compared with that of
Group B.

The cumulative pregnancy rate per patient for Group A
was significantly lower than that of Group B (16.7 vs.
44.1%). The pregnancy rate per treatment cycle in which
embryo transfer was conducted was significantly lower for
Group A than Group B (3 vs. 18.4%). Moreover, all three
pregnancies in Group A terminated in spontaneous
abortion.

Subsequently, patients were classified into two groups
according to whether they experienced embryo transfer
cancellation (Table 6). A total of 57 patients (261 cycles)
experiencing embryo transfer cancellation, mainly because
of fertilization failure or lack of viable embryo, were
assigned to Group C. Group D comprised 54 patients (103

@ Springer

cycles) without embryo transfer cancellation. The clinical
backgrounds (present age, age at marriage, age at onset of
infertility treatment, infertility duration, duration between
onset of infertility treatment and onset of ART, and cause
of infertility) and ovarian reserves (CD3 FSH, hMG
ampoules, and number of oocytes retrieved) were com-
pared. No significant differences were observed between
the two groups with regard to clinical background; how-
ever, Group C had significantly higher CD3 FSH and
hMG ampoules and significantly lower oocyte retrieval.
These results revealed that the ovarian reserves of Group
C were significantly lower than that of Group D. There
was no significant difference between Groups C and D in
the cumulative pregpancy rate per patient (40.4% vs.
38.9%) or in the pregnancy rate per freatment cycles in
which embryo transfer was performed (22.8% vs. 20.8%);
however, the spontaneous abortion rate of Group C
(73.9%) was significantly higher than that of Group D
(33.3%).
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Table 6 Patient background differences in cancellation of embryo transfer
Group C (n = 57) Group D (n = 54)

Age (years) 419+03 413 £ 02 n.s.

Age of marriage (years) 34.1 £ 0.8 352 + 0.5 n.s.

Age at onset of infertility treatment (years) 38.8 £ 0.6 394 +£03 n.s.

Duration of infertility (months) 287 £ 5.0 248 £ 3.5 n.s.

Duration of infertility treatment prior to IVF (months) 12.7 £ 1.8 121 £ 15 n.s.

CD3 FSH (mIU/ml) 142 £ 0.6 8.7+ 04 P <0.01*
- Ampoules (i.e., 75 IU) of gonadotropin 212+ 12 31,1+ 1.3 P < 0.001*

No. of oocytes retrieved 2.8 +02 54+04 P < 0.001*
- Cumulative pregnancy rate per patient (%) 404 38.9 n.s.

Pregnancy rate per initiated cycle (%) 22.8 20.8 n.s.

(without embryo transfer cancellation cycles)
Spontaneous abortion rate (%) 73.9 333 P < 0.05%*

# Student ¢ test was used for statistical analysis

** The chi-squared test was used for statistical analysis

Discussion

In 2007, approximately 600 IVF institutions were regis-
tered with the Japan Society of Obstetrics and Gynecology
and 160,000 treatment cycles (including conventional IVF
fresh embryo transfer and,ICSI, fresh embryo transfer or
cryopreserved-thawed embryo transfer) were performed in
Japan. The present status of ART reflects the high desir-
ability of pregnancy in Japan which is due not only to the
wishes of the patient but also family pressure as many
Japanese still believe that motherhood is a wife’s duty
[2, 3]. Perhaps due to the historical background, the con-
tinuation of infertility treatment by Japanese female
infertility patients may represent a sense of social duty as
well as personal desire.

Oocyte donation is not permitted in Japan so infertile
women must undergo treatment with their own oocytes;
some women continue treatment until the menopause. In
the present study, we summarized the treatment of female
infertile patients aged > 40 years and examined individual
data to determine a cut-off point for infertility treatment.

Aggregate rates of pregnancy and delivery per initiated
treatment cycle were 12.1% and 5.5%, respectively. In
infertile women aged > 40 years, Klipstein et al. [4]
reported a pregnancy rate per initiated treatment cycle of
17.3% in 2,705 initiated IVF treatment cycles, Las et al. [5]
“described a rate of 11.3% in 1,087 cycles, and Tsafrir et al.
[1] described a rate of 7.3% in 1,217 cycles; all results were

"< 20%.

In the present study no pregnancies were achieved in
women aged > 45 at the time of treatment cycle onset.
Klipstein et al. [4] reported that no pregnancies were
achieved in women aged > 46 and they concluded that
pregnancies at > 44 years of age are rare. Lass et al. [5]

reported no pregnancies achieved in women aged >
45 years at the time of treatment cycle onset, while Tsafrir
et al. [1] recommended that women aged > 44 years
should not undergo IVF. The cut-off age for IVF treatment
appears to be approximately 45 years.

In the present study, the highest treatment cycle in
which a pregnancy was achieved was cycle 9; however,
this pregnancy miscarried at 7 weeks’ gestation. The
highest treatment cycle in which an infant was delivered
was cycle 8. Martin-Johnston et al. [6] reported that the
likelihood of a successful outcome declines with each
additional treatment cycle. They concluded that the most
notable decrease in clinical pregnancy rates occurred after
the third treatment cycle, and patients who fail to conceive
after three IVF cycles should be counseled to consider
other options. The correlation between treatment cycle
number and treatment outcome should be evaluated further
in Japan and the cut-off age should be determined
excluding treatment options such as oocyte donation.

The percentage of initiated cycles for patients
aged > 45 years at treatment cycle onset was 9.9% (36
cycles). Furthermore, the percentage of non-cancelled
cycles after 10 treatment cycles was 18.4% (67 cycles).
These findings indicate that parameters for treatment cut-
off are not well established.

Treatment cancellations for oocyte pick-up or embryo
transfer often occur in women over 40 years of age under-
going IVF procedures. In the present study, 42 (11.5%)
oocyte pick-up cycles and 120 (33.0%) embryo transfer
cycles were canceled. Only a few studies have examined the
correlation between cancellation of IVF treatment cycle and
outcome. Using logistic regression analysis, Pefiarrubia
et al. [7] demonstrated that the history of an IVF/ICSI
cancelled cycle due to poor follicular response in a standard
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stimulation protocol is a better predictor of cancellation in
subsequent treatment cycles than age or CD3 FSH. Our
study found that in treatment cycles in which embryo
transfer was conducted, the pregnancy rate for the 18
patients who experienced oocyte pick-up cancellation was
only 3% (3 treatment cycles, 3 patients); furthermore, none
of these pregnancies resulted in a live birth. Conversely, 23
of 57 patients who experienced embryo transfer cancellation
became pregnant. For treatment cycles in which embryo
transfer was performed, the pregnancy rate per treatment
cycle was 22.8%; this percentage was not significantly dif-
ferent than that of patients who did not experience embryo
transfer cancellation. However, the spontaneous abortion
rate of the 23 patients who experienced embryo transfer
cancellation was 73.9%, which was significantly higher than
that of patients who did not experience canceled cycles
(33.3%). The ovarian reserves of patients who experienced
oocyte pick-up cancellation and embryo transfer cancella-

tion were significantly lower than those of patients who

did not experience either cancellation. The pregnancy rate
per treatment cycle of patients who did not experience
oocyte pick-up cancellation or embryo transfer cancellation
was 21.3%; furthermore, the spontaneous abortion rate was
30%.

Lower ovarian reserves correlated with a poorer out-
come for IVF treatment in women aged > 40 years.
Moreover, patients who experience embryo transfer can-
cellation have a higher spontaneous abortion rate if they
achieve a pregnancy. In addition, few women who expe-
rience oocyte pick-up cancellation achieve a pregnancy,
and fewer deliver a viable infant.

Klipstein et al. [4] reported that CD3 FSH values cor-
relate with pregnancy, live birth, and pregnancy loss rates.
Additionally, in their review of 2,705 cycles, they reported
that the highest CD3 FSH level in a woman achieving a
pregnancy was 18.0 mIU/mL, and that the highest CD3
FSH in a woman delivering a live child was 15.4 mIU/mlL.
The present study found that the highest CD3 FSH level in
a woman achieving a pregnancy was 22.2 mIU/mL, and
that the highest level in a woman delivering a live child
was 17.6 mIU/mL. Therefore, IVF treatment may not be
efficacious for women > 40 years whose CD3 FSH is >
20 mIU/mL. As CD3 FSH values fluctuate in each cycle,

@ Springer

anti-Miillerian hormone may be a useful marker of ovarian
reserves in women > 40 years; thus, it would be of value
regarding the decision of infertility treatment cut-off.

We evaluated potential indicators for treatment cut-off
for women > 40 years: age, number of treatment cycles,
and cancellation of treatment cycle. The present findings
suggest that cancellation of treatment cycles is as useful an
indicator as age or the number of treatment cycle. How-
ever, further research is necessary with larger patient
populations encompassing more parameters. Once estab-
lished, realistic cut-off criteria for infertility treatment
should be disseminated to Japanese society to help prevent
social and family pressure. Moreover, consideration should
be given to how, when and by whom counseling should be
given regarding ending infertility treatment.
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Abstract

Objective: To evaluate the sensitivity and specificity of endometrial cytology using a
descriptive reporting format for endometrial cytological diagnosis. :

Study design: 10,152 consecutive endometrial scrapings obtained in 13 different
Japanese hospitals were analyzed. Cytological results were classified as ‘Negative for
malignancy’, ‘Atypical endometrial cells (ATEC)’, “Endometrial hyperplasia”,
‘Atypical endometrial hyperplasia’, or ‘Malignant tumor’. ATEC was subclassified as
‘ATEC, of undetermined significance (ATEC-US)’ and ‘ATEC, cannot exclude atypical
endometrial hyperplasia or more (ATEC-A)”. Cytological results were compared with
the histological diagnosis as a gold standard. When the cytological result was ‘negative
for malignancy’ and there was no subsequent histological examination, the case was
considered a true negative when the endometrium was assessed as normal on
transvaginal ultrasonography and there was no abnormal uterine bleeding. Results:
After excluding 1,083 cases in which histology was not performed, 557 cases of
‘unsatisfactory specimen’ and 76 cases of ATEC-US, in the remaining 8,436 cases, the
sensitivity and specificity, positive predictive value and negative predictive value for
detecting atypical endometrial hyperplasia or malignant tumors were 79.0% and 99.7%,
92.9%, 98.9%, respectively. Conclusion: The current diagnostic standards for
endometrial cytology in Japan were established. Specificity is satisfactory for excluding
cancer or pre-cancerous diseases.

Key Words
endometrial cytology / descriptive reporting format / sensitivity / specificity / group

study



Introduction

In Japan, endometrial cytology is one of commonest clinical examination methods for
evaluating the health of endometrial mucosa. This method is usually applied for the
initial pathological evaluation, and often for endometrial cancer screening tests, together
to endocervical cytology; however, up to now, its precise sensitivity and specificity have
not been evaluated. Usually, conventional smears are used in a screening setting, and
liquid-based preparations are limited to experimental usage. For reporting endometrial
cytology, three categories, ‘Negative’, ‘Suspicious’, and ‘Positive’ are usually applied.
While ‘Positive’ is used when a sample is assessed cytologically as malignant, and
‘Negative’ as benign, the definition of ‘Suspicious’ is ambiguous. “Suspicious” is
usually applied when a sample is assessed as endometrial hyperplasia with or without
cellular atypia; however, since it indicates a pathological condition that is neither
entirely benign nor entirely malignant, it has no clinical usefulness and just serves to
categorize the sample in the reporting process. We felt that this terminology could be
adapted to the spectrum of conditions showing some degree of cytological atypia of the
endometrial mucosa. To overcome the problems caused by a clinically unsatisfactory
‘suspicious’ report, we had previously proposed the concept of an endometrial reporting
format [1]. In this study, we developed a new descriptive reporting format for
endometrial cytology for actual clinical usage, which enabled a study group to evaluate
sensitivity and specificity of endometrial cytology in Japan on behalf of the Japanese
Society of Clinical Cytology. The goal of this study was to establish the feasibility of
endometrial cytology in Japan.

Materials and Methods

During the 2-year period ending March 2009, 13 hospitals applied the descriptive
reporting format for endometrial cytological diagnosis (table 1). Each specimen entering
the study was first tested for adequacy and then classified as follows. For evaluating
endometrial cytology, five new categories were set, namely: (1) Negative for
malignancy, (2) Atypical endometrial cells (ATEC), (3) Endometrial hyperplasia, (4)
Atypical endometrial hyperplasia, (5) Malignant tumor. ATEC includes ‘Atypical cells,
of undetermined significance (ATEC-US)’ and ‘Atypical endometrial cells, cannot
exclude atypical endometrial hyperplasia or more (ATEC-A)’. ATEC-US is selected
when atypical endometrial cells are observed, but their significance cannot be
determined for some reasons; inflammatory-, metaplastic-, iatrogenic-, or any other
changes possibly causing cytomorphological alterations. ATEC-A is selected when the
possibility of atypical endometrial hyperplasia or malignant tumor is not excluded
mainly because of the limited number of atypical cells in the absence of inflammation,
metaplastic changes or iatrogenic influences. While a more detailed cytological
diagnosis can- be selected for cases of ‘Negative for malignancy’, ‘Endometrial



hyperplasia’, ‘Atypical endometrial hyperplasia’, or ‘Malignant tumor’ with
endometrial cytology, for cases evaluated as ATEC, either an ATEC-US or ATEC-A has
to be selected without exception. When the cytological result is ‘Negative for
malignancy’, subsequent endometrial histological evaluation is not necessarily required;
however, in cases of irregular endometrial ultrasonographic findings or accompanying
abnormal uterine bleeding, endometrial biopsy or curettage must be considered even in
‘Negative for malignancy’. Because ATEC-US is expected to contain a spectrum of
changes going from benign endometrium to neoplastic changes, it is difficult to decide a
triage method immediately. In this study, endometrial biopsy or repeat endometrial
cytological assessment after two or three months is required for ATEC-US. On the
contrary, histological estimation is necessary in cases of ATEC-A. When the cytological
result is other than ‘Negative for malignancy’ or ‘ATEC-US’, endometrial biopsy or
curettage is required to confirm the endometrial diagnosis.

All the endometrial cytologies were performed for clinical usage or as cancer diagnostic
tests. Because transvaginal ultrasonography is usually performed with endometrial
cytology in Japan, data on the endometrial appearance were also registered as normal or
irregularly shaped, thickened. Endometrial biopsy is sometimes performed together with
endometrial cytology because of an irregular-shaped endometrium recognized with
transvaginal ultrasonography, or because of abnormal uterine bleeding. Histological
examination was considered to be necessary when cytological report was ‘endometrial
hyperplasia’, ‘atypical endometrial hyperplasia’, ‘malignant tumor’, and ‘ATEC-A’.
When there was a history of abnormal uterine bleeding and/or irregular-shaped
endometrial mucosa was recognized on ultrasound examination, histological
examination was also performed. For these reasons, in this study, the gold standard for
endometrial cytological results was the histological diagnosis, which was performed
simultaneously, or within three months of endometrial cytology; however when the
cytological result was “negative for malignancy” and there was no subsequent
histological examination, the case was considered a true negative when the
endometrium was assessed as normal on transvaginal ultrasonography and there was no
abnormal uterine bleeding. In order to calculate the diagnostic accuracy, histological
lesions comprising atypical endometrial hyperplasia, endometrial adenocarcinoma in
situ (EIC), atypical polypoid adenomyoma (APA) were considered in the same group
with endometrial adenocarcinomas for the purposes of this study. So, all the cases with
cytological result as ‘Atypical endometrial hyperplasia’, ‘Malignant tumor’, or ‘ATEC-
A’ and histological lesions in the spectrum: atypical endometrial hyperplasia, EIC, APA,
and malignant tumors were considered as true positive (TP). All cases with cytological
report of ‘Negative for malignancy’ and normal ultrasound findings of the mucosa -
without bleeding, with or without histological lesions in the spectrum; benign
endometrium and complex endometrial hyperplasia-, or with cytological report of
‘endometrial hyperplasia’ and with histological lesions in the spectrum; benign



endometrium - complex endometrial hyperplasia, were considered as true negatives
(IN). Consequently, all the cases with cytological results as ‘Aypical endometrial
hyperplasia’ , ‘Malignant tumor’, or ‘ATEC-A’, and histological diagnosis in the range
benign endometrium — complex hyperplasia were considered false positive (FP). All
cases with cytological results as ‘Negative for malignancy’ or ‘Endometrial hyperplasia’
and with histological diagnosis in the spectrum; atypical endometrial hyperplasia, EIC,
APA, or malignant tumors were considered False negatives (FN).

Results

In this study, five types of cell samplers were used for endometrial cytology (table 2),
all of which are commonly used in Japan. All specimens were prepared with a
conventional method, and no liquid-based cytology preparation method was used.
557 cases (5.5%) were judged as ‘Unsatisfactory specimen’ (table 3). The most frequent
reason for ‘Unsatisfactory” was ‘Scant cellularity’ (61.8%), followed by ‘Lack or
insufficient clinical information’ (27.1%). Although subsequent histological evaluation
should have been performed, 1083 cases (10.7%) were lacking histology and were
excluded from this study. Cases evaluated as ATEC-US are not immediately sent for
histological evaluation, and so these 76 cases (0.7%) were also excluded, after which,
8,436 cases were made available for this study. The cytological results and the
corresponding pathological diagnoses are shown in Tables 4 and 6. This study included
465 cases with normal endometrium, 70 with benign reactive changes, 45 with
endometrial polyp, 20 with simple endometrial hyperplasia, 30 with complex
endometrial hyperplasia,ﬂ 44 with atypical endometrial hyperplasia, 11 with atypical
polypoid adenomyoma (APA), and 360 with a malignant tumor. In addition, 7,391 cases
did not undergo histological examination and were considered as benign endometrium
because of the clinical features mentioned previously. The overall performance of
endometrial cytology in Japan is shown in Table 7. For detecting atypical endometrial
hyperplasia or malignant tumors, since ‘ATEC-A’ was considered as cytologically
positive, the overall sensitivity and specificity were 79.0% and 99.7%, respectively. The
overall sensitivity and specificity of the cytological examination vs. one condition of the
spectrum: complex hyperplasia, ATEC-A, atypical endometrial hyperplasia, and
malignant tumors, were 84.5% and 99.3%, respectively. The positive predictive value
(PPV) and negative predictive value (NPV) of endometrial cytology are also shown in
Table 7. When the reports of ‘Malignant tumor’, ‘Atypical endometrial hyperplasia’ and
‘ATEC-A’ interpretations were considered cytologically positive, the PPV and NPV
were 92.9% and 98.9%, respectively. When ‘Malignant tumor’, ‘Atypical endometrial
hyperplasia’, ‘ATEC-A’ and ‘Complex hyperplasia’ interpretations were considered
cytologically positive, PPV and NPV were 87.4% and 99.1%, respectively.

Discussion



In this study, we devised a new and original reporting format for endometrial cytology

which enables the calculation of the specificity and sensitivity as a group study. This
format is an experimental one, and only for study group usage. This reporting scheme is

not authorized by the government nor any society. However, because numerous

meetings have been kept for the improvement of endometrial cytology without

producing a consensus document, it is our opinion that the reporting format used in this

study group seems to become a useful tool.

The most important reason for unsatisfactory specimens, proved to be scant cellularity
and a lack of or insufficient clinical information. The features of uterine endometrial
glands and stromal cells usually change markedly according to the menstrual period.
Several drugs, such as estrogen, progesterone, gonadotropin-releasing hormone
antagonist, or tamoxifen, are well recognized to be related with endometrial glands and
stromal cellular changes. For these reasons, in uterine endometrial cytology, clinical
information plays a more important role than uterine cervical cytology. In this study
group, common criteria for specimen adequacy were not set and were decided by
individual hospitals and facilities. In a previous paper, we proposed criteria for
specimen adequacy [1]; however, at present, though each hospital and facility made an
effort to improve the diagnostic accuracy of endometrial cytology with several
* preparation devices, no consensus on universal criteria for specimen adequacy was
established; the problem of criteria for specimen adequacy therefore remains. In the
future, when acceptable criteria for assessing endometrial cytology are established, it
will be necessary to decide rigid criteria for specimen adequacy.

For evaluating sensitivity and specificity, the cytological diagnosis was usually
compared with the histological diagnosis as a gold standard. In this study, when the
cytological finding was ‘Negative for malignancy’ and there was no histological
examination, cases in which the endometrium was assessed as normal on transvaginal
ultrasonography and did not show any abnormal uterine bleeding were also defined as
true negatives. In Japan, endometrial cytology is routinely performed as an endometrial
cancer screening test accompanied with endocervical cytology. As a result, a large
number of endometrial cytology tests in our study were included in the ‘Negative for
malignancy’ group, with normal transvaginal ultrasonography findings and without
endometrial histological assessments. Large prospective studies have shown that an
endometrial thickness <4mm on transvaginal ultrasound in postmenopausal women with
bleeding has a risk of malignancy of 1 in 917 [2]. In women of childbearing age, there
are no definite criteria for endometrial thickness for detecting abnormality. Whether our
definition is appropriate or not is open to discussion.

As for uterine cervical cytology, Pitman et al. reported that reducing or eliminating the



ASCUS diagnosis appears to decrease the sensitivity of the Pap smear significantly and
appears to be no better than chance at predicting a diagnosis of SIL on biopsy, including
HSIL [3]. Because it is speculated that the problem for cytological diagnosis exists also
in endometrial cytology, ATEC category, which does not represent a single biologic
entity, has recently been adopted as a descriptive reporting format for endometrial
cytology. This terminology is parallel to ‘Atypical squamous cells (ASC)’or ‘Atypical
glandular cells (AGC)’ in the Bethesda System 2001 [4]. In the Bethesda System, the
usage of the term ‘atypical cells’ is limited to those cases in which the cytologic
findings are of undetermined significance. ‘Atypia’ is not permitted to use as a
diagnosis for otherwise defined inflammatory, preneoplastic, or neoplastic cellular
changes in the Bethesda System. In the endometrium, inflammatory change, iatrogenic
effects, or dysfunctional effects of hormones may cause some kind of cellular changes
which makes it difficult to distinguish neoplastic change from non-neoplastic change.
For this reason, ‘ATEC’ is allowed when significance of cytological picture is not
determined for some reasons; inflammatory changes, metaplastic changes, iatrogenic
effects, or any other changes with some cytomorphological impact. ATEC includes two
categories, namely, ‘Atypical endometrial cells, of undetermined significance (ATEC-
US)’ and ‘Atypical endometrial cells, cannot exclude atypical endometrial hyperplasia
or more (ATEC-A)’. While rigid triage methods for ‘ASC’ or ‘AGC’ exist, there is no
evidence of triage methods for ‘ATEC’. As for ‘ATEC-A’, endometrial biopsy or
curettage 1s considered to be necessary because with this cytological result an atypical
endometrial hyperplasia or adenocarcinoma cannot be excluded. On the contrary,
because the clinical importance of ATEC-US was unclear, we cannot propose an
appropriate triage method. At present, repeated endometrial cytology after two or three
months or endometrial biopsy is recommended.

In this study, all cases of ‘ATEC-A’ were assessed histologically, and 24 cases of
‘ATEC-A’ (68.6%) were diagnosed as atypical endometrial hyperplasia, APA, or
malignant tumor with simultaneous or subsequent histological tests. In contrast, on 32
(42.1%) of ATEC-US cases, histological evaluation were not done. As for the remaining
44 cases, histological diagnosis spread among benign to malignant (table 6). Thus far,
‘ATEC-US’ dose not play an important role for cytological diagnosis. Hereafter,
evidence for ATEC should be established and the necessity for ATEC-US and ATEC-A
discussed.

Up to now, there has been no clinical data from the study group concerning the
sensitivity or specificity of endometrial cytology; these data have only been reported by
a single facility. Tsuda et al. compared transvaginal ultrasonography (TVS) and
endometrial cytology for endometrial cancer by screening 600 postmenopausal women.
Their reported sensitivity and specificity were 78.9% and 95.4%, respectively. Because
the sensitivity and specificity of TVS were 97.4% and 75.7%, they concluded that TVS




was more useful to identify patients who required further diagnostic investigation,
including endometrial histology [5]. Buccoliero et al. studied 917 patients who were
scheduled for hysterectomy with the liquid-based cytology method. All the women
proceeded sequentially through hysteroscopy, endometrial cytology and endometrial
biopsy. According to their study, cytology provided more sufficient information than
biopsy; sensitivity and specificity were 96% and 98%, respectively, PPV was 86%, and
NPV was 99% [6]. In addition, several studies have mentioned the sensitivity and
specificity of endometrial cytology [7-9]. In these studies, cytological ‘positive’ was
also determined respectively for the first time. Comparing these data, the specificity of
our data seems to be sufficient, while sensitivity is insufficient for clinical usage.
There is no consensus on the criteria for endometrial cytological evaluation. In
particular, benign reactive changes, such as endometrial gland and stromal breakdown,
and endometrial hyperplasia are thought to be difficult for cytological assessment;
therefore, some cases tend to be overestimated. This seems to be a most important
reason for the low sensitivity and high specificity in this study. The importance of
recognizing the architecture of the cell cluster well as a cellular feature of endometrial
cytology has been emphasized [10-13]. When using cytoarchitectural criteria practically,
sufficient diagnostic accuracy has been achieved [1,14]. In the future, further attempts
must be made to improve sensitivity without decreasing specificity.
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