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Abstract

Background Endometrial carcinoma, the most common gynecologic carcinoma, has an excellent prognosis post-surgery
when diagnosed early. The role of postoperative adjuvant chemotherapy in stages I-II endometrial carcinoma remains con-
troversial. This study assesses the efficacy of adjuvant chemotherapy in improving prognosis for these patients.

Methods A retrospective analysis was conducted on 1223 stage I-II endometrial carcinoma patients who underwent surgical
treatment including total hysterectomy, bilateral salpingo-oophorectomy, and lymph-node biopsy or dissection across four
Jikei University School of Medicine-affiliated facilities between 2001 and 2018. Patients were divided into low intermediate
risk (LIR) and high intermediate risk (HIR) groups based on recurrence risk. Propensity score matching adjusted for various
covariates was used to compare progression-free survival (PFS) and overall survival (OS) between patients who received
adjuvant chemotherapy and those who did not.

Results The study included 443 eligible patients, with 288 in the LIR group and 155 in the HIR group. Post propensity
score matching, no significant difference in PFS or OS was observed between the observation and adjuvant chemotherapy
groups within both risk categories. Notably, the 5-year OS for LIR was 97.6% in the observation group and 96.7% in the
chemotherapy group; for HIR, the 5-year OS was similarly high with no significant difference.

Conclusions The findings suggest that postoperative adjuvant chemotherapy does not significantly contribute to the improve-
ment of recurrence or prognosis in patients with stage I-II endometrial carcinoma who are categorized outside the low-risk
group and have no lymph-node metastasis.
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Introduction

Endometrial carcinoma is the most common gynecologic
malignancy [1, 2]. In Japan, the number of patients has
increased in recent years, reaching approximately 17,880
in 2019. The percentage of each surgical stage according
to FIGO 2008 for endometrial carcinoma in Japan is as fol-
lows: stage 1A, 57.1%; stage 1B, 15.4%; and stage II, 5.7%,
whereas early-stage carcinoma confined within the uterus
accounts for 78.4% of all patients. The 5-year survival rate is
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or peritoneal washing cytology. Regarding the therapeutic
significance of staging laparotomy, there are no reports of
a clear prognostic improvement in stage I-II patients [4,
5]. A randomized phase III trial is ongoing to determine
the prognostic benefit of retroperitoneal lymph-node dis-
section. However, if metastases are detected by retroperi-
toneal lymph-node biopsy or dissection, even if the disease
is confined to the uterus, the disease is considered stage 111,
and the 5-year survival rate decreases to 71.4%. Therefore,
an accurate diagnosis of the disease stage is important. In
Japan, > 90% of the hospitals perform retroperitoneal lymph-
node biopsy or dissection, albeit with some conditions [6].
Postoperative adjuvant therapy is determined by classify-
ing risk of postoperative recurrence into low, intermediate,
and high categories based on the stage and pathologic fac-
tors, which includes histologic type, differentiation, myo-
metrial invasion, vascular invasion, and cervical stromal
invasion [7-9]. For the low-risk group, the prognosis with
surgery alone is excellent, so postoperative adjuvant therapy
is not recommended [10-12]. For the high-risk group, how-
ever, chemotherapy and radiation therapy are recommended
[13—16]. The need for adjuvant therapy for the intermediate-
risk group is controversial and adjuvant therapy is adminis-
tered on an individualized basis. A Japanese report indicated
that approximately 70% of patients in the intermediate-risk
group receive adjuvant chemotherapy [17]. Several rand-
omized trials have examined the benefit of postoperative
adjuvant therapy for patients in the intermediate-risk group,
however, the benefit of postoperative adjuvant therapy for
surgery alone has not been evaluated [15, 16, 18]. Further-
more, because most studies included stage III-IV patients,
the contribution of adjuvant therapy to prognosis is unclear
for stage I-II patients, excluding the low-risk group. In
the present study, we examined the efficacy of postopera-
tive adjuvant chemotherapy for surgery alone in stage I-II
patients, excluding the low-risk group, who were accurately
diagnosed and staged by performing pelvic and para-aortic
lymph-node biopsy or dissection as a staging laparotomy.

Patients and methods
Study population

Between 2001 and 2018, 1,971 patients who underwent sur-
gery as initial treatment for pathologically diagnosed endo-
metrial carcinoma at four facilities affiliated with The Jikei
University School of Medicine were reviewed to identify
eligible patients. The patients were diagnosed as stage I-II
by staging laparotomy, including total hysterectomy, bilat-
eral salpingo-oophorectomy, and biopsy or dissection of the
pelvic and para-aortic lymph nodes. Any method of hys-
terectomy was considered acceptable. For patients who did

not undergo para-aortic lymph-node biopsy or dissection,
a preoperative CT scan confirmed the absence of obvious
para-aortic lymph- node enlargement. Cases of minimally
invasive surgery were excluded because laparoscopic sur-
gery and robot-assisted surgery are not covered by insur-
ance in Japan for stages IB and II, and resulting in a small
number of such cases. Patients with histological types other
than endometrioid, serous, clear cell, or mucinous carcinoma
were excluded as well as carcinosarcoma, mixed carcinoma,
synchronous tumor, low-risk group for postoperative recur-
rence, and patients with insufficient data (Fig. 1). The diag-
nosis of stage was done according to FIGO 2008 [19]. The
risk of postoperative recurrence was classified according to
the risk classification of the Japanese Society of Gyneco-
logic Oncology [9] (Fig. 2).

Methods

The follow-up period, age, histological type, surgical
method, histopathological diagnosis (ascites cytology, myo-
metrial invasion, vascular invasion, cervical stromal inva-
sion), surgical stage, postoperative adjuvant chemotherapy,
recurrence, and prognosis were retrospectively extracted
from the medical records. Recurrence was assessed based
on imaging or histological diagnosis. Patients were classi-
fied into two groups: a low intermediated risk (LIR) and a
high Intermediate risk (HIR) group. LIR was defined as an
intermediate-risk group for recurrence in stage I-II, and HIR
was defined as a high-risk group for recurrence in stage I-I1.
We summarized the clinicopathological characteristics of
the observation and adjuvant chemotherapy groups in LIR
and HIR. For each group, progression-free survival (PFS)
and overall survival (OS) with and without adjuvant chemo-
therapy were evaluated. This study was approved by The
Jikei University School of Medicine IRB [IRB No. 33-203
(10,820)].

Statistical analysis

The observation and adjuvant chemotherapy groups were
compared using t tests for continuous variables and a Fish-
er’s exact test for categorical variables. Survival analyses
were done using propensity score matching to reduce bias
from confounding factors and estimate the effects of post-
operative adjuvant chemotherapy. Propensity scores were
estimated with a multiple logistic model using age, his-
tology, extent of lymph-node dissection, ascites cytology,
myometrial invasion, vascular invasion, cervical stromal
invasion, and surgical stage as covariates to match patients
receiving adjuvant chemotherapy with those observed.
The patients were matched by one-to-one nearest neigh-
bor matching with a predefined caliper width of 0.2. To
ensure that the two groups were comparable, we examined
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Fig. 1 Outline of cohort selec-
tion

Fig.2 Recurrence risk classifi-
cation of the Japanese Society
of Gynecologic Oncology. LVSI
lymphovascular space invasion,
G grade

Pathologically diagnosed endometrial carcinoma in 20012018
1,971 cases

Excluded cases with... (748 cases)
- Stage III-IV (367 cases)
- Missing data (253 cases)
- Inadequate surgery (128 cases)

Stage I-II endometrial carcinoma

1,223 cases

Excluded cases with... (780 cases)
- Low risk (647 cases)
- Histologic types except endometrioid, serous, clear cell, and
mucinous carcinoma (115 cases)
- Synchronous tumor (14 cases)
- Laparoscopic surgery (18 cases)

Eligible cases
443 cases
Intermediate risk High risk
288 cases 155 cases
Myometrial Myometrial LVSI Myometrial Cervical Extra
invasion invasion ™ invasion stromal uterine
) <1/2 12= invasion (+) lesion

Endometrial

G1/G2

Endometrial

G3

clear cell

Serous

. High risk

I:I Low risk I:I Intermediate risk

LVSI, lymphovascular space invasion; G, grade.

the balance of covariate distribution using standardized  The log-rank test was used to assess differences between
mean differences. The PFS and OS of the two groups  the two groups in terms of PFS and OS. The Cox propor-
were compared using the Kaplan—-Meier survival curve.  tional hazards model was used to examine independent
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prognostic factors and hazard ratios and corresponding
95% confidence intervals were calculated. OS was defined
as the period from the date of the first surgery to the date
of the last confirmed survival from any cause. PFS was
defined as the period from the date of the first surgery to
the date of disease progression, or the date of the last con-
firmed survival without progression. Two-tailed p values
were calculated and p values < 0.05 were considered statis-
tically significant. All statistical analyses were performed
using EZR software (Saitama Medical Center, Jichi Medi-
cal University, Saitama, Japan), which is a graphical user
interface for R (The R Foundation for Statistical Comput-
ing, Vienna, Austria) [20].

Results
Patient characteristics

Of the 1223 stage I-II patients who underwent total hys-
terectomy, bilateral salpingo-oophorectomy, and pelvic
and para-aortic lymph-node biopsy or dissection as stag-
ing laparotomy, 443 patients (LIR group: 288 patients, HIR
group: 155 patients) were considered eligible for this study
(Table 1).

LIR

Patient characteristics before and after propensity score
matching are listed in Table 1. Of the 288 patients before
propensity score matching, 153 were in the observation
group and 135 were in the adjuvant chemotherapy group.
The median follow-up period was 1820 days (60.6 months)
and 2143 days (71.4 months). The median age was 64 years
and 60 years, respectively. For the adjuvant chemotherapy
group, there were significantly more patients with positive
ascites cytology (P=0.040) and positive vascular invasion
(P=0.001); however, no significant differences were evident
for other histopathological factors. The number of recur-
rences was 18 and 13 patients, and the number of deaths was
5 and 5 patients, respectively.

Because of propensity score matching, we were able to
match 101 patients in the observation group and 101 patients
in the adjuvant chemotherapy group on a one-to-one basis.
The median follow-up period was 1,827 days (60.9 months)
and 1,902 days (63.4 months), whereas the median age was
59 years and 61 years, respectively. A matched cohort was
created with no significant difference in histopathological
factors between the two groups. The number of recurrences
was 14 and 11 patients, and the number of deaths was 4 and
3 patients, respectively.

HIR

Patient characteristics before and after propensity score
matching are listed in Table 2. Of the 155 patients before
propensity score matching, 50 were in the observation
group and 105 were in the adjuvant chemotherapy group.
The median follow-up period was 1854 days (61.8 months)
and 1895 days (63.2 months). The median age was 63 years
and 61 years, respectively. For the adjuvant chemotherapy
group, significantly more patients with Type 2 histology
(P=0.021), para-aortic to pelvic lymph-node dissection
(P<0.001), > 1/2 muscle layer involvement (P <0.001),
positive vascular invasion (P <0.001), and FIGO classifi-
cation stage IB (P=0.01) were observed. The number of
recurrences was 7 and 10 patients, whereas the number of
deaths was 7 and 5 patients, respectively.

Because of propensity score matching, 35 patients were
matched in the observation group with 35 patients in the
adjuvant chemotherapy group on a one-to-one basis. The
median follow-up period was 1,713 days (57.1 months)
and 1000 days (33.3 months), whereas the median age was
66 years and 63 years, respectively. A matched cohort was
created with no significant differences in histopathological
factors between the two groups. The number of recurrences
was five and three patients, and the number of deaths was
five and two patients, respectively.

Overall survival and progression-free
survival

LIR

Before propensity score matching, the 5-year PFS for the
observation and adjuvant chemotherapy groups was 86.3%
and 89.5%, respectively, and the 10-year PFS was 84.6%
and 89.5%, with no significant difference (P=0.375). Fur-
thermore, the 5-year OS was 97.5% and 95.7%, whereas
the 10-year OS was 93.7% and 95.7%, respectively, with
no significant difference (P =0.90). In the subgroup analy-
sis of PFS, adjuvant chemotherapy was associated with an
improvement in PFS in the LVSI-positive subgroup. Still,
no difference was observed between the adjuvant chemo-
therapy group and the observation group in other subgroups.
In addition, in the subgroup analysis of OS, no difference
was observed between the two groups in any subgroup (Sup-
plementary Table 1). After adjusting the patient character-
istics by propensity score matching, the 5-year PFS of the
observation group and the adjuvant chemotherapy group was
81.4% and 87.8%, respectively, the 10-year PFS was 81.4%
and 87.8% (P =0.455), the 5-year OS was 97.6% and 96.7%,
and the 10-year OS was 92.0% and 96.7%, respectively, with
no significant difference between the two groups (P =0.605)
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(Fig. 3). No difference in the improvement of PFS and OS
was observed in all subgroups between the two groups (Sup-
plementary Table 2).
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HIR

Before propensity score matching, the 5-year PFS of the
observation and adjuvant chemotherapy groups was 84.9%
and 90.0%, respectively, whereas the 10-year PFS was 84.9%
and 87.8%, with no significant difference (P=0.326). The
5-year OS was 89.1% and 95.0%, and the 10-year OS was
79.3% and 93.2%, respectively, which were significantly
longer in the adjuvant chemotherapy group (P =0.039). In
the subgroup analysis of PFS, adjuvant chemotherapy was
associated with an improvement in PFS in the LVSI-posi-
tive subgroup. Still, no difference was observed between the
adjuvant chemotherapy group and the observation group in
other subgroups. In addition, in the subgroup analysis of OS,
adjuvant chemotherapy was associated with improved OS in
patients undergoing pelvic lymph-node dissection, with neg-
ative peritoneal cytology, and positive LVSI (Supplementary
Table 3). After the patient characteristics were adjusted by
propensity score matching, the 5-year PFS was 83.9% and
93.1%, respectively, the 10-year PFS was 83.9% and 81.5%
(P=0.505), the 5-year OS was 84.1% and 91.9%, and the
10-year OS was 84.1% and 91.9%, respectively, with no
significant differences between the two groups (P=0.314)
(Fig. 4). No difference in the improvement of PFS and OS
was observed in all subgroups between the two groups (Sup-
plementary Table 4).

Discussion

In this study, we examined patients with endometrial carci-
noma with a pathological diagnosis of stage I-II after under-
going total hysterectomy, bilateral salpingo-oophorectomy,
and pelvic and para-aortic lymph-node biopsy or dissection.
We determined the effectiveness of postoperative adjuvant
chemotherapy by comparing the prognosis of the obser-
vation and adjuvant chemotherapy groups using propen-
sity score matching. After classifying the eligible patients
into LIR and HIR, no significant difference in PFS and OS
between the two was observed in LIR after propensity score
matching. Similarly, no significant difference in PFS and OS
was observed in HIR. The results indicate that postoperative
adjuvant chemotherapy does not contribute to recurrence or
prognosis in stage I-1II patients, who are histopathologically
diagnosed as having no lymph-node metastasis.

For the intermediate-risk group in stages I-II, which we
defined as LIR, there were significantly more patients with
positive ascites cytology and positive vascular invasion in
the adjuvant chemotherapy group compared with that in the
observation group before propensity score matching. There
were no significant differences in PFS and OS between the
observation and adjuvant chemotherapy groups. Even after
adjusting for patient characteristics by propensity score

matching, there was no significant difference in PFS and
OS between the observation and adjuvant chemotherapy
groups. The 5-year OS was 97.6% in the observation group
and 96.7% in the adjuvant chemotherapy group, which rep-
resents an excellent prognosis and indicates that there is no
benefit of adjuvant chemotherapy for LIR.

For the high-risk group in stages I-1I, which we defined
as HIR, there were significantly more patients with para-aor-
tic lymph-node biopsy or dissection, positive ascites cytol-
ogy, and positive vascular invasion in the adjuvant chemo-
therapy group compared with that in the observation group
before propensity score matching. There was no significant
difference in PFS, however, OS was significantly longer in
the adjuvant chemotherapy group. This suggests that some
patients with HIR may benefit from adjuvant chemotherapy.
Results of the OS subgroup analysis showed the efficacy
of adjuvant chemotherapy in cases with pelvic lymph-node
dissection, negative ascites cytology, and positive LVSI.
However, after propensity score matching, no difference was
observed between the groups in any subgroup, and no sig-
nificant differences in PFS or OS were observed. This means
that the differences between groups before propensity score
matching were merely because cases with factors favoring
the effectiveness of adjuvant chemotherapy happened to be
more common in the chemotherapy group, and when covari-
ates were adjusted by propensity score matching, the differ-
ences between groups disappeared. Of course, the disap-
pearance of OS differences after propensity score matching
may be due to the small number of cases. However, from
this additional analysis, we support the former interpreta-
tion. The 5-year OS for both groups was 84.1% and 91.9%,
respectively, similar to the previously reported baseline risk
for HIR [21]. However, both OS and PFS tended to be lower
in the observation group. Although no statistically signifi-
cant difference was observed, a cautious approach is neces-
sary when evaluating the effectiveness of adjuvant chem-
otherapy as in LIR. In addition to total hysterectomy and
bilateral salpingo-oophorectomy, however, retroperitoneal
lymph-node biopsy or dissection and preoperative imaging
diagnosis may be used to sufficiently diagnose advanced-
stage disease. If this condition is met, postoperative adjuvant
chemotherapy may not be necessary for stage I-II patients.

When administering postoperative adjuvant therapy, the
potential for adverse events caused by adjuvant therapy
should be considered. Adverse events of CTCAE Grade
3 or higher have been reported to be 4.7-35% for post-
operative chemotherapy, such as blood toxicity and nau-
sea, and 1.6—16% for postoperative radiotherapy, which
includes intestinal obstruction and enteritis [15, 16].
Adjuvant therapy should be administered only to those
patients who need it, by identifying the populations for
whom postoperative therapy has little prognostic benefit.
The LIR in the present study presents a population that is
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Fig.4 Kaplan—Meier curves of PFS and OS in the observation group
and chemotherapy group in HIR. A-B Before propensity score
matching. C-D After propensity score matching. HIR high interme-

expected to have a prognosis similar to that of the low-risk
group without adjuvant therapy and is considered eligible
to avoid unnecessary adverse events. In addition, patients
who underwent minimally invasive surgery by laparo-
scopic or robot-assisted surgery were excluded from this
study because of the small number of eligible patients;

@ Springer

diate risk, PFS progression-free interval, OS overall survival, Obs
observation, CT chemotherapy. P values were calculated by the log-
rank test

however, it is necessary to determine whether the results
of this study can be applied to patients who undergo mini-
mally invasive surgery. It has been reported that there is
no difference in the outcome of early-stage endometrial
carcinoma depending on the surgical technique [22-25].
If there is no difference in surgical outcomes, we believe
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that the results of this study can be applied to minimally
invasive surgical patients.

There are several limitations to this study. For example,
although this study adjusted for patient characteristics using
propensity score matching, it was a retrospective study. To
conduct a more accurate examination, prospective studies
are essential. As a prospective study examining the efficacy
of adjuvant chemotherapy in similar subjects, the ENGOT-
EN2 / DGCG trial is currently undergoing in Europe. This
study is a phase II randomized trial of postoperative chem-
otherapy or no further treatment for patients with node-
negative stage I-II intermediate or high-risk endometrial
carcinoma. The results of this study are awaited with inter-
est. Furthermore, this study has not been able to evaluate
molecular classifications due to the large number of cases
and the high cost of testing. In recent years, molecular clas-
sification has been regarded as important for determining
the staging and treatment of endometrial cancer, and p53
mutation-positive endometrial carcinoma has already been
recognized as a poor prognostic factor. By considering
molecular classification in addition to histopathological fac-
tors as risk factors, it is possible to more thoroughly assess
the effectiveness of postoperative adjuvant therapy. This is
a task for the future. The careless use of chemotherapy as
adjuvant therapy should be avoided, as it is not expected to
significantly improve patient prognosis. The results of this
study indicate that the efficacy of adjuvant chemotherapy
for intermediate- and high-risk groups in stages I-II should
be determined.

Supplementary Information The online version contains supplemen-
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