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identified in outpatient clinics, and 137 were detect-
ed at health checkups other than those provided
though the Health and Medical Service Law. We ex-
cluded the subjects of the last group because they
were screened for endometrial cancer irrespective
of symptoms or risk factors; that is, their eligibility
for participating in endometrial cancer screening
was different from that under the Health and Med-
ical Service Law for the Aged.

The following information was recorded for each
subject: name of hospital, name of patient, date of
birth, date of established histologic diagnosis,
awareness of symptoms, history of participating in
mass screening, treatment used (surgery, chemo-
therapy, radiation, etc. ), cytology and histology of
the tumor, stage of the disease according to the In-
ternational Federation of Gynecology and Obstet-
rics system (FIGOY} (1988)'! and either the last date
of confirmed survival, or the date and cause of
death. _

In the screening group, 41 subjects were excluded
from the analysis, 31 because they were diagnosed
with hyperplasia and 10 because there was a lack of
medical records. In the outpatient group, 53 were
excluded: 7 because of hyperplasia and 46 for lack
of medical records. Thus, the total number of study
subjects was 126 for the screening group'and 1,069
for the outpatient group.

Prognosis

The subjects were followed from the date of estab-
lished diagnosis until either the date of death or De-

cember 31, 1997. The survival status of the subjects
on December 31, 1997, was confirmed by chart re-
view or telephone call.

In this study, 150 subjects (12.6%) were lost to
follow-up because they moved away without noti-

Cancer cases at earlier stages were
significantly more frequent in the
screening group.

fication of the new address before December 31,
1997. We regarded these subjects as censored at the
date of the last visit documented in the medical
records. There was no difference in the mean age,
ratio of screening/outpatient group or distribution
of cancer stage between the censored cases (n=150)
and the others (n=1,045).

The underlying cause of death was determined
by reviewing the medical records. The subjects
{n=19) who died of causes other than endometrial
cancer were censored at their date of death.

Data Analysis

We compared survival after diagnosis of endome-
trial cancer between the screening and outpatient
groups using the Kaplan-Meier method and tested
its statistical significance with the log-rank test. We
estimated hazard ratios (HRs) and their 95% Cls

Table1 Age and Clinical Characteristics of Subjects in the Screening and Outpatient Groups
No. of subjects (%)
Screening group (n=126) Outpatient group {n=1,069)

Characteristic No. (%) No. (%) Pvalue
Mean age (yr) 552=x82 56.1x10.7
Stage No. (%) No. (%)

| 111 (88.1) 698 {65.3)

Il 4 (3.2) a3 (9.2) .0012

1l 8 (6.3) 220 {20.6)

v 3 (2.4) 53 (5.0
Histology

Endometrioid adenocarcinoma - 115 (91.3) 910 {85.1)

Endometrioid adenocarcinoma 5 (4.0 64 (6.0

with squamous differentiation

Endometrial stromal sarcoma 0 (0} 10 0.9 483

Carcinoma 2 (1.6) 33 (3.1)

Other 4 (3.2) 52 {4.8)

*Tested with ¢2 test.
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Table Il Grade Distribution of the Subjects with
Adenocarcinoma in the Screening and Quipatient

Groups
No. of subjects (%)
Screening Outpatient
group group

(n=115) (n=910;
Grade No, (%) No. (%) P value
1 86 (74.7) 556 (61.0
2 21 (18.23 249 (27.4) Y
3 8 6.1 105 (11.5)

2Tested with x2 test.

using the Cox proportional hazard model. We esti-
mated crude HR and HR after adjustment for age at
diagnosis, study area (Miyagi vs. Tokyo) and stage
of endometrial cancer. PROC PHREG with Statisti-
cal Analysis System software (Cary, North Caroli-
na, U.5.A.) was used for analysis. We considered
P <.05 the level of statistical significance.

Results
Characteristics of the Screening and Control Groups

Table [ shows the characteristics of the two groups.
The median period of observation tended to be
shorter in the screening group (38.9 5.2 months)
than in the outpatient group (43.5 +8.7 months), al-
though it was not statistically significant. The mean

Acta Cytologica

age at diagnosis was the same for the screening and
outpatient groups,

Early stages were significantly more frequent in
the screening group (P <.001). Stage I was found in
88.1% of subjects in the screening group as com-
pared with 65.3% in the outpatient group. The rates
of stages II-1V were higher in the outpatient group.
The distribution of histologic types was the same
for both groups. Endometrial adenocarcinoma was
the most common type in both groups: 91.3% in the
screening group and 85.1% in the outpatient group
(Table I).

Table II shows the grade distribution of subjects
with adenocarcinoma for the two groups, ranging
from grade 1, the most differentiated, to grade 3, the
most anaplastic (FIGO, 1988). There was a signifi-
cant difference in the grade distribution between
the groups (’=.01) (Table II). Well-differentiated
adenocarcinoma was significantly more frequent in
the screening group.

Survival Analysis

Figure 1 shows Kaplan-Meier survival curves for all
the subjects according to stage. The five-year sur-
vival rate was 96.5% for stage I, 82.6% for stage II,
72.4% for stage Il and 14.5% for stage IV.

Figure 2 shows Kaplan-Meier survival curves for
the screening and outpatient groups. The five-year
survival rate was 94.7% for the screening group and
85.7% for the outpatient group, and this difference
was statistically significant (P =.041).

rate

survival

Figure 1 Overall survival
curves according to FIGO
stage by Kaplan-Meier
method. +=Subjects at stage !
(n=809), five year=96.5%,

0 =subjects at stage I

Logrank: p<0.001

(n=102), five year=82.6%,
® =subjects at stage |l

0.0 - : .
(n=228), five year=72.4%,
o 20 40 60 100 120 A=subjects at stage [V
(n=56), five year=14.5%. Log
month rank: P=.001.
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& Figure 2 Comparison of
2 6 survival curves between
g v screening and outpatient
T 54 groups by Kaplan-Meier
2z method, Susvival rates for
a 41 subjects with endometrial
cancer were compared
31 between cases that were
5. detected by screening and
those diagnosed in the
14 Log rank S p=0_041 hospital during the same
period. @=Subjects in
00 - screening group (n=1286), five
0 20 40 60 80 100, 120 year=.94, +=Subjects in out-
patient group (n=1,069), five
maonth year=.84. Log rank: P=.041.
Discussion

Table I1I shows the results of the Cox proportion-
al hazard model with adjustment of the differing
covariates. With no adjustment, the detection
method (screening vs. outpatient) showed signifi-
cant effects on survival. The crude HR of dying of
endometrial cancer, for the screening group as com-
pared to the outpatient group, was .47 (95% CI
.22-.99). HR did not change much after adjustment
for age at diagnosis and area (.49 [.23-1.05]), but the
statistical significance disappeared. However, after
adjustment for the stage of endometrial cancer, HR
changed markedly toward the null: .96 (.45-2.08).
Thus, it appears that the survival benefit for the
screening group, as determined by the Kaplan-
Meier survival analysis and crude HR, was due
largely to the fact that the screening program de-
tected cancer cases at earlier stages.

Recommendations regarding screening for en-
dometrial cancer have long been controversial in
many countries. The American Cancer Society rec-
ommends screening at menopause in high-risk
women {those with a history of infertility, obesity,
failure to ovulate, abnormal uterine bleeding or es-
trogen therapy).12 However, the U.S. Preventive
Services Task Force has not decided whether to rec-
ommend screening.!® In- Japan, the government
subsidizes endometrial cancer screening under the
Health and Medical Services Law for the Aged.*
The controversy is partly responsible for the fact
that no epidemiologic studies have examined the
effectiveness of endometrial cancer screening. To

our knowledge, this study was the first to attempt

to evaluate the effectiveness of endometrial cancer

Table HI  Multivariate Analysis of Factors in the Cox Proportional Hazard Model for Subjects in the Screening and Qutpatient Groups

Factor
Detected method?® Ageb Areac Staged HRe 95% Cl Pvalue
+ - - - 0.47 0.22-0.9 .048
+ + + 0.49 0.23-1.05 - .068
+ + + + 0.96 0.45-2.08 925

aSereening and not screening.

bAge at diagnosis (yr},

<Miyagi and metropaolitan area.

9FIGO stages -1V,

¢HR {outpatient detected group/screening detected group).
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screening. The results indicate a survival benefit for
patients in the screening group.

Before interpreting the result, it would be valu-
able to discuss the validity of our data. First, the
study subjects were derived from different popula-
tion types. Subjects in Miyagi prefecture were pop-
ulation based, and those in metropolitan Tokyo
were hospital based. However, there was no signif-
icant difference in distribution of age, stage of can-
cer and survival rate between the subjects from
those areas. Therefore, we combined these two
groups. Second, we were able to follow only 1,045
(B7.4%) of the 1,195 eligible cases. However, there
was no difference in age or stage distribution be-
tween those who were followed (n=1,045) and
those who were lost to follow-up (n=150}. There-
fore, bias associated- with follow-up status seems
unlikely. Third, stage distribution of endometrial
cancer among the subjects in the outpatient group
was quite consistent with the national average in
Japan. According to a report by the Japan Society of
Obstetrics and Gynecology, stage I has been found
in 68%, stage Il in 18.8%, stage Il in 7.8% and stage
IV in 4.5% of endometrial cancer cases.!® This find-
ing was similar to the stage distribution in our out-
patient group. Thus, selection bias regarding our
- study subjects seems unlikely. Fourth, grade distri-
bution of endometrioid adenocarcinoma among the
subjects in the outpatient group was consistent with
the national average in Japan. The Japan Society of
Obstetrics and Gynecology reported that grade 1
was found in 57.9%, grade 2 in 26.9% and grade 3 in
9.4% of adenocarcinoma cases.!> Selection bias
seems unlikely. Fifth, survival rates according to
stage of endometrial cancer in our subjects (Figure
1) were higher than the national average in Japan.
According to the report of the Japan Society of Ob-
stetrics and Gynecology, the five-year survival rate
is 79.1% in stage [, 65.9% in stage II, 47.1% in stage
III and 18.6% in stage IV.15 In our study, both the
screening and outpatient groups showed better sur-
vival than the national average.

The participants in endometrial cancer screening
were in a high-risk group as designated under the
law. We used Endocyte endometrial smears in the
cytodiagnosis of endometrial cancer, they are the
most popular detection method in Japan. Shinohara
reported that the sensitivity was 83%.¢

In our study, the five-year survival rate in the
screening group (94.7%) was significantly higher
than that in the outpatient group (85.7%). This sur-
vival benefit was confirmed by a Cox proportional

Acta Cytologica

hazard model. The crude HR of dying of endome-
trial cancer was .47 for the screening group as com-
pared to the outpatient group. Cancer cases at earli-
er stages were significantly more frequent in the
screening group. After adjustment for age, study
area and cancer stage, HR shifted markedly toward
the null: .94. Thus, it seems that the survival benefit
for the screening group, as determined by the
Kaplan-Meier survival analysis and crude Cox pro-
portional hazard model, is largely due to the effect
of detecting cancer cases at an earlier stage.

The comparison of survival rates between the
screening and outpatient groups is not free from
lead-time bias, length bias or other factors. There-
fore, we require more valid evidence to evaluate the
effectiveness of endometrial cancer screening.16
However, our study was the first to suggest that
screening with endometrial smears has the poten-
tial to reduce mortality from endometrial cancer.
Further investigation on the effectiveness of en-
dometrial cancer screening is warranted.
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2) at least two successive generations should be affected
3) at least one cancer should be diagnosed before age 50
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5) tumors should be verified by pathological examination

CRC : colorectal cancer
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