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h i g h l i g h t s
� Analysis of relapse of endometrial cancer was done using a phase III randomized trial data.
� Local relapse and distant relapse are similar in frequency after adjuvant chemotherapy.
� Median disease-free interval is about 12 months.
� Post-relapse overall survival is correlated with disease-free interval and para-aortic lymphadenectomy.
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a b s t r a c t

Objective: This study was to analyze patterns and risk factors of relapse after postoperative adjuvant
chemotherapy for endometrial cancer.
Methods: Among patients enrolled in a randomized phase III trial (JGOG2043) investigating the efficacy
of adjuvant chemotherapy for endometrial cancer at a high risk of progression, the recurrent patients
were studied. Clinical information were collected, and correlation between relapse-related factors and
clinicopathological factors were analyzed.
Results: Among 193 patients analyzed, 50% had local relapse and 63% had distant relapse. Local relapse
involved regional lymph nodes in 30%, while distant relapse involved the abdominal cavity in 42%.
Imaging was used to confirm relapse in 83%, and the median disease-free interval (DFI) was 11.5 months.
Factors showing a significant correlation with DFI �12 months were residual tumor at surgery (p < 0.01),
Grade 3 histology (p < 0.01), and lymph node metastasis (p ¼ 0.03). In contrast, treatment with paclitaxel
and carboplatin showed a significant correlation with DFI >12 months (p ¼ 0.04). The median post-
relapse overall survival (RS) was 23.9 months. In multivariate analysis, CA125 � 100 U/mL prior to
relapse (p < 0.01), distant metastasis (p < 0.01), DFI � 12 months (p ¼ 0.02), and not performing para-
aortic lymphadenectomy (p ¼ 0.01) were independently related to poor RS.
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Conclusions: Relapse of endometrial cancer following adjuvant chemotherapy often occurs by 1 year
after treatment, with common relapse sites of the abdominal cavity and regional lymph nodes. Among
treatment-related factors, RS was correlated with DFI and para-aortic lymphadenectomy.

© 2019 Elsevier Inc. All rights reserved.
1. Introduction myometrial invasion exceeding 50% and Grade 2 or 3 histology
After initial surgery is considered to have achieved complete
resection of endometrial cancer, some patients subsequently
develop relapse of disease. Postoperative adjuvant therapy is
indicated both for early staged patients with high risk of recurrence
and for advanced staged patients [1]. Common sites for relapse of
endometrial cancer are the vaginal stump, intra-pelvic, intra-
abdominal, and distant organs [2]. A meta-analysis of patients with
stage I endometrial cancer demonstrated favorable control of local
relapse by adjuvant radiotherapy compared with no adjuvant
therapy, but there was no difference in distant metastasis and no
improvement of survival [3e5]. On the other hand, among patients
with advanced disease, the GOG122 study demonstrated better
survival with adjuvant chemotherapy than whole abdominal irra-
diation [6]. Accordingly, it is expected that the efficacy of chemo-
therapy as adjuvant therapy for patients with an intermediate or
high risk of recurrence will be evaluated further and its clinical use
will increase.

Standard follow-up after treatment of endometrial cancer is
recommended to include periodic medical examination, vaginal
cytology, measurement of tumor markers, and diagnostic imaging,
but the optimal approach is unclear [7]. These methods for detec-
tion of relapse have been adopted on the basis of the patterns of
recurrence identified in retrospective clinical studies of adjuvant
radiotherapy, while information about relapse patterns and out-
comes following adjuvant chemotherapy is still insufficient. To
develop individualized follow-up procedures, large-scale clinical
data need to be acquired from patients with homogenous back-
ground and treatment factors.

The Japanese Gynecologic Oncology Group (JGOG) previously
conducted a clinical trial at 118 Japanese institutions (JGOG2043
study: “A randomized phase III trial of docetaxel plus cisplatin or
paclitaxel plus carboplatin compared with doxorubicin plus
cisplatin as adjuvant chemotherapy for endometrial cancer at a
high risk of progression”) [8]. The main objective of that study was
to compare efficacy among several types of adjuvant chemotherapy
using progression-free survival (PFS) as the endpoint. Patients
indicated for adjuvant therapy were enrolled and all of them
received adjuvant chemotherapy, excluding thosewith a low risk of
recurrence who could be cured by surgery alone and those with
metastatic lesions who did not achieve complete remission after
initial treatment. This study was an analysis using the collected
data in the phase 3 randomized clinical trial, the JGOG2043 study.
The aim was to analyze the patterns and risk factors of relapse in
endometrial cancer patients who received adjuvant chemotherapy,
as well as the correlations between relapse and various clinico-
pathological factors.
2. Patients and methods

This study enrolled patients with confirmed relapse among
those registered in the JGOG2043 study, excluding patients who did
not receive chemotherapy and those lost to follow-up.

The JGOG2043 study investigated patients with histopatholog-
ical confirmation of endometrial cancer who were considered to
have a high risk of progression following surgery. A high risk of
progression was defined as FIGO1988 surgical stage I-II with
(including serous, clear cell, and undifferentiated), or surgical stage
III-IV without distant metastasis beyond the abdominal cavity.
Other inclusion criteria were patients who had undergone total
hysterectomy, bilateral salpingo-oophorectomy, pelvic lymphade-
nectomy, and maximum residual tumor diameter �2 cm, as well as
no prior anticancer therapy, age �20 years to <75 years at regis-
tration, ECOG Performance Status (PS) of 0e2, adequate of vital
organ function (bone marrow, heart, liver, and kidneys), no serious
complications, and no history of other cancer within the past 5
years. Para-aortic lymphadenectomy was optional, and it was done
by the investigator’s decision depending on the estimated risk of
recurrence. Para-aortic lymphadenectomywas performed in 58% of
the patients. The JGOG2043 study received approval from the
institutional review board at each institution, and written informed
consent was obtained from all patients.

Patients were enrolled fromNovember 24, 2006, through January
7, 2011. A total of 788 eligible patientswere randomlyallocated to one
of the following treatments at a 1:1:1 ratio: doxorubicin þ cisplatin
(AP therapy, 263 patients), docetaxel þ cisplatin (DP therapy, 263
patients), or paclitaxel þ carboplatin (TC therapy, 262 patients). All
patients were scheduled to receive 6 cycles of treatment. After
completion of scheduled treatment, further anticancer therapy
including radiotherapywasnot givenuntil relapseorprogressionwas
observed. Follow-up investigation including physical findings, serum
CA125, and imagingwasperformedevery6months forat least5years
according to the study protocol. Themedian follow-up periodwas 7.0
years.

The following demographic information was collected: age at
initiation of treatment, surgical stage (FIGO1988), CA125 before
therapy, histological type, tumor grade, myometrial invasion,
lymph-vascular space invasion, lymph node metastasis, ascites
cytology, para-aortic lymphadenectomy, size of the residual tumor,
chemotherapy regimen, and number of chemotherapy cycles.
Prognostic information included the following: site of relapse,
method of detecting relapse, CA125 prior to relapse, disease-free
interval (DFI), and treatment following relapse. DFI was calcu-
lated from the last day of chemotherapy to the day of detecting
relapse or progression, while the post-relapse overall survival (RS)
was calculated from the daywhen relapsewas confirmed to the day
of death from any cause. Patients lost to follow-up were censored
on the last day when survival was confirmed.

The pattern of relapse (including the timing and site of relapse)
and the correlations of that with clinicopathological factors were
analyzed. Local relapse was defined as involvement of the vagina,
vulva, intra-pelvic sites, or regional lymph nodes, while relapse at
other sites was defined as distant relapse. For statistical analysis,
the chi-square test was used to assess independence. Correlations
between RS and clinicopathological factors were investigated by
Cox proportional hazards analysis. RS was estimated by the Kaplan-
Meier method with stratification by various factors and differences
in survival between groups were assessed by the log-rank test. P
values < 0.05 were considered statistically significant.
3. Results

Among 788 patients registered in the JGOG2043 study, relapse
occurred in 196 patients during the observation period (median: 7.0



Table 1
Patient characteristics. 1A Summary of all patient characteristics in the JGOG2043
study (N ¼ 788). 1B Summary of relapsed patient characteristics in this analysis
(N ¼ 193).

A

Characteristics No. (%)

Age, years
Median 59
Range 22-74

Surgical stage (FIGO 1988)
IC 171 (22)
II 71 (9)
III 494 (63)
IV 52 (7)

Histological type
Endometrioid
carcinoma

633 (80)

Serous carcinoma 57 (7)
Clear cell carcinoma 25 (3)
Mucinous carcinoma 7 (1)
Mixed carcinoma 31 (4)
Others 35 (4)

Tumor grade
Grade 1 191 (24)
Grade 2 311 (39)
Grade 3 210 (27)
Unknown/Not
applicable

76 (10)

Para-aortic lymphadenectomy
No 334 (42)
Yes 454 (58)

Size of residual tumor
No residual 757 (96)
Residual (�2 cm) 31 (4)

Chemotherapy regimen
Doxorubicin
þ Cisplatin (AP)

263 (33)

Docetaxel þ Cisplatin
(DP)

263 (33)

Paclitaxel
þ Carboplatin (TC)

262 (33)

B
Characteristics No. (%)

Patients factor Age, years
Median 60.5
Range 22-74
Surgical stage (FIGO 1988)
IC 16 (8)
II 9 (5)
III 133 (69)
IV 35 (18)
CA125 pretreatment, U/mL
Median 47.2
Range 0.7-541

Pathological factor Histological type
Endometrioid carcinoma 133 (69)
Serous carcinoma 28 (15)
Clear cell carcinoma 10 (5)
Mucinous carcinoma 3 (2)
Mixed carcinoma 10 (5)
Others 9 (5)
Tumor grade
Grade 1 28 (15)
Grade 2 62 (32)
Grade 3 69 (36)
Unknown/Not applicable 34 (18)
Myometrial invasion
<50% 44 (23)
�50% 149 (77)
Lymph-vascular space invasion
No 46 (24)
Yes 140 (73)
Unknown 7 (4)
Peritoneal cytology positive
No 100 (52)

Table 1 (continued )

B
Characteristics No. (%)

Yes 90 (47)
Not done 3 (2)
Lymph node metastasis
No 89 (46)
Yes 102 (53)
Unknown 2 (1)

Therapeutic factor Para-aortic lymphadenectomy
No 75 (39)
Yes 118 (61)
Size of residual tumor
No residual 175 (91)
Residual (�2 cm) 18 (9)
Chemotherapy regimen
Doxorubicin þ Cisplatin (AP) 67 (35)
Docetaxel þ Cisplatin (DP) 55 (28)
Paclitaxel þ Carboplatin (TC) 71 (37)
No. of chemotherapy cycles
Median 6
Range 1-6
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years). Among them, 3 patients did not receive chemotherapy, and
the remaining 193 patients were analyzed in this study. The de-
mographic profiles of all patients in the JGOG2043 study and these
relapsed 193 patients in this study are shown in Table 1.

The patterns of relapse are listed in Table 2. Local relapse
occurred in 50% of the patients (96/193) and distant relapse
occurred in 63% (121/193), with both types of relapse in 12% (24/
193). Local relapse only was seen in 37% (72/193) of the patients,
while 50% (97/193) had distant metastasis only. The most common
site of local relapse was the regional lymph nodes (30%), followed
by the vagina and vulva (18%). Distant relapse was most common in
the abdominal cavity (42%), followed by the lungs (25%) and the
non-regional lymph nodes (13%). Median DFI was 11.5 months
(0e86.3 months) and there were two peaks of relapse (�12months
and >1.5 years). It was 9.7 months with AP therapy, 9.5 months
Table 2
Relapse status.

Factors No. (%)

Site of relapse Local 96 (50)
vagina, vuvla 35 (18)
pelvis 17 (9)
regional lymph node 57 (30)
Distant 121 (63)
abdominal cavity 47 (42)
liver 15 (8)
lung 49 (25)
bone 18 (9)
non-regional lymph node 25 (13)
others 8 (4)
Local only 72 (37)
Distant only 97 (50)
Local and distant 24 (12)

Disease-free interval refractory 1 (1)
�3 months 30 (16)
>3 months, � 6 months 26 (13)
>6 months, � 12 months 42 (22)
>1 year, � 1.5 years 13 (7)
>1.5 years, � 2 years 31 (16)
>2 years, � 3 years 23 (12)
>3 years 27 (14)
Median (range), months 11.5 (0e86.3)

Diagnosis Method
Imaging 160 (83)
Clinical 2 (1)
Biopsy 31 (16)
CA125 prior to relapse, U/mL
Median (range), U/mL 24.9 (3.4-

6,968)



Table 3
Correlation between relapse status and clinicopathological factors.

Factors Site of relapse Disease-free interval CA125 prior to relapse

Local only Distant p value >12 M �12 M p value <100 U/mL �100 U/mL p value

(n ¼ 72) (n ¼ 121) (n ¼ 94) (n ¼ 99) (n ¼ 118) (n ¼ 33)

Age, years
�60 36 67 52 51 64 17
>60 36 54 0.47 42 48 0.60 54 16 0.78

Surgical stage (FIGO 1988)
I-II 10 15 16 9 20 2
III-IV 62 106 0.77 78 90 0.10 98 31 0.12

CA125 before therapy, U/mL
�100 47 73 61 59 76 14
>100 12 24 0.53 16 20 0.50 21 10 0.04

Histological type
endometrioid 53 80 70 63 86 18
non-endometrioid 19 41 0.28 24 36 0.10 32 15 0.04

Tumor grade
Grade 1/2 32 58 55 35 53 17
Grade 3 29 40 0.41 27 42 <0.01 48 8 0.16

Myometrial invasion
<50% 11 33 23 21 24 9
�50% 61 88 0.05 71 78 0.59 94 24 0.39

Lymph-vascular space invasion
No 8 38 27 19 22 10
Yes 62 78 <0.01 63 77 0.12 90 23 0.19

Peritoneal cytology positive
No 44 56 51 49 74 5
Yes 28 62 0.07 41 49 0.45 42 28 <0.01

Lymph node metastasis
No 28 61 51 38 53 17
Yes 44 58 0.10 42 60 0.03 64 15 0.43

Para-aortic lymphadenectomy
No 26 49 35 40 41 18
Yes 46 72 0.55 59 59 0.65 77 15 0.04

Size of residual tumor
No residual 66 109 91 84 108 28
Residual (�2 cm) 6 12 0.71 3 15 <0.01 10 5 0.26

Chemotherapy regimen
Doxorubicin þ Cisplatin (AP) 30 37 27 40 44 10
Docetaxel þ Cisplatin (DP) 17 38 0.11 26 29 0.44 35 10 0.65
Doxorubicin þ Cisplatin (AP) 30 37 27 40 44 10
Paclitaxel þ Carboplatin (TC) 25 46 0.25 41 30 0.04 39 13 0.42

No. of chemotherapy cycles
¼ 6 58 83 71 70 92 22
�5 14 38 0.07 23 29 0.45 26 11 0.18
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with DP therapy, and 18.8 months with TC therapy. Thus, the longer
DFI was obtained with TC therapy. Relapse was mainly detected by
imaging, including CT scanning, and median CA125 prior to relapse
was not elevated (24.9 U/mL).

Correlations among the site of relapse, DFI, CA125 prior to
relapse, and various clinicopathological factors are shown in
Table 3. Lymph-vascular space invasion was associated with local
relapse (p < 0.01), but no other significant factors were identified in
the site of relapse. Factors showing a significant correlation with
DFI �12 months were residual tumor at surgery (p < 0.01), Grade 3
histology (p < 0.01), and lymph node metastasis (p ¼ 0.03). In
contrast, the only factor significantly correlated with DFI >12
months was TC therapy (p ¼ 0.04). CA125 > 100U/mL prior to
relapse was significantly correlated with positive peritoneal
cytology (p < 0.01), not performing para-aortic lymphadenectomy
(p ¼ 0.04), CA125 > 100U/mL before therapy (p ¼ 0.04), and non-
endometrioid (p ¼ 0.04).

Median RS of all patients was 23.9 months (728 days) (Fig. 1A).
Treatment after relapse included chemotherapy 59.6% (115/193),
radiotherapy 16.6% (32/193), surgery 9.3% (18/193), other therapy
5.2% (10/193), and no treatment 9.3% (18/193). When RS was
stratified by the site of relapse, DFI, and CA 125 prior to relapse, it
was significantly better in patients with local relapse only
(p < 0.01), patients with DFI > 12 months (p < 0.01), and patients
whose CA125 was �100 U/mL prior to relapse (p < 0.01)
(Fig. 1BeD). Correlations between RS and clinicopathological fac-
tors are shown in Table 4. According to univariate analysis,
CA125 > 100 U/mL prior to relapse (p < 0.01), distant relapse
(p < 0.01), positive peritoneal cytology (p < 0.01), DFI � 12 months
(p < 0.01), residual tumor at surgery (p < 0.01), not performing
para-aortic lymphadenectomy (p ¼ 0.02), stage IIIeIV disease
(p ¼ 0.02), non-endometrioid (p ¼ 0.02), and �5 chemotherapy
cycles (p ¼ 0.03) were significantly correlated with poor RS. In
multivariate analysis, the following factors were independent de-
terminants of poor RS: CA125 > 100 U/mL prior to relapse
(p < 0.01), distant relapse (p < 0.01), DFI � 12 months (p ¼ 0.02),
and not performing para-aortic lymphadenectomy (p ¼ 0.01).
During the observation period, 46% of local relapse patients (33/72)
could be salvaged, while 25% of distant relapse patients (30/121)
could be salvaged. In local relapse, patients who could choose
radiotherapy were significantly salvaged compared to those who
received other therapies (P < 0.01).



Fig. 1. Post-relapse overall survival curve (A) All patients with relapse (B) Patients with relapse divided by site of relapse (C) Patients with relapse divided by DFI (D) Patients with
relapse divided by CA125 value prior to relapse.
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4. Discussion

We found that the rates of local relapse and distant relapse were
similar, while RS differed at a threshold DFI of approximately 12
months. This study analyzed clinical data obtained prospectively,
but had the limitations of only being conducted in Japan and
enrolling patients who underwent extensive surgical procedures
including pelvic lymphadenectomy.

In this study, 37% of the patients only had local relapse, while
62% had distant relapse with/without local relapse. The abdominal
cavity and regional lymph nodes were frequent sites of relapse. In
the JGOG2033 study, pelvic relapse alone was found in 43% of the
radiotherapy group and 42% of the chemotherapy group [9]. In an
Italian study, pelvic relapse alone occurred in 18% of the radio-
therapy group versus 34% of the chemotherapy group [10]. The
GOG122 study revealed pelvic relapse in 24%, peritoneal relapse in
30%, and relapse at other sites in 41% with radiotherapy, while the
corresponding results for chemotherapy were 35%, 28%, and 35%,
respectively [6]. According to integrated analysis of the NSGO EC-
9501/EORTC-55991 study and the MaNGO ILIADE-III study, local
relapse occurred in 14% and distant relapse in 86% [11]. The
PORTEC-3 study showed local relapse in 6% and distant relapse in
94% [12]. The GOG258 study showed local relapse in 26% and
distant relapse in 74% with chemoradiotherapy among the relapsed
patients, while 52% and 48% with chemotherapy, respectively [13].
Furthermore, the GOG184 study revealed local relapse in 24% and
distant relapse in 76% [14]. The results of the present study were
similar to previous findings. Based on these reports, adjuvant
chemotherapy inhibits distant relapse better than radiotherapy, but
local relapse is more frequent with chemotherapy. The salvage rate
after local relapse was not poor as shown in this study. Because
local relapse could be controlled by radiotherapy, there may be a
clinical significance of prior adjuvant chemotherapy for controlling
distant relapse.

All patients in the JGOG2043 study underwent pelvic lympha-
denectomy and 58% also received para-aortic lymphadenectomy.
However, the regional lymph nodes were involved in 31% of the
patients with relapse. The clinical significance of performing lym-
phadenectomy in patients with early endometrial cancer was not
demonstrated by two randomized controlled studies [15,16], and a
meta-analysis also reached the same conclusion [17]. In the MRC
ASTEC study, local relapse occurred in 39% of patients without
lymphadenectomy versus 35% with lymphadenectomy [15], while
the corresponding results were 32% and 30% in an Italian study [16].



Table 4
Univariate and multivariate analysis on post-relapse overall survival time.

Factors No. univariate multivariate

Hazard ratio (95% CI) p value Hazard ratio (95% CI) p value

Age, years
�60 103
>60 90 1.22 0.86 1.73 0.28

Surgical stage (FIGO 1988)
I-II 25
III-IV 168 2.14 1.12 4.09 0.02

Histological type
endometrioid 133
non-endometrioid 60 1.52 1.06 2.19 0.02

Peritoneal cytology positive
No 100
Yes 90 1.73 1.21 2.48 <0.01

Lymph node metastasis
No 89
Yes 102 1.17 0.82 1.68 0.38 1.37 0.89 2.11 0.15

Para-aortic lymphadenectomy
No 75
Yes 118 0.66 0.46 0.94 0.02 0.58 0.38 0.88 0.01

Size of residual tumor
No residual 175
Residual (�2 cm) 18 2.15 1.28 3.62 <0.01

Chemotherapy regimen
Doxorubicin þ Cisplatin (AP) 67
Taxane þ Platinum 126 1.03 0.71 1.49 0.88

No. of chemotherapy cycles
¼ 6 141
�5 52 1.53 1.04 2.25 0.03 1.43 0.90 2.27 0.13

Disease-free interval, months
>12 94
�12 99 1.74 1.22 2.49 <0.01 1.67 1.10 2.53 0.02

CA125 prior to relapse, U/mL
�100 118
>100 33 3.21 2.08 4.96 <0.01 2.50 1.56 4.01 <0.01

Site of relapse
Loccal only 72
Distant 121 1.84 1.25 2.69 <0.01 1.95 1.24 3.08 <0.01
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Based on these reports, it seems that lymphadenectomy may not
contribute to controlling local relapse.

In this study, themost commonmethod of detecting relapsewas
imaging. The median value of CA125 was not above the reference
range at the time of relapse. It was reported that tumor markers are
of limited usefulness for detecting relapse, except in patients with
high pretreatment levels, but it was also reported that CT and
measurement of CA125 are better for detecting asymptomatic
relapse than other methods [7,18]. While some studies have shown
that patients with asymptomatic relapse may have a better prog-
nosis than those with symptomatic relapse [19e21], it has also
been reported that early diagnosis of relapse does not contribute to
improve prognosis [7,22,23]. Although physical examination and CT
are recommended for follow-up, frequent evaluation may not be
needed, given that the impact of early detection of relapse on
prognosis was not consistent in previous studies.

Chemotherapy was often selected for treatment of relapse in
this study. There were several clinicopathological factors that
showed a significant correlation with RS, among which the factors
that could be modified by treatment were para-aortic lymphade-
nectomy and DFI. DFI was also correlated with residual tumor at
surgery and with TC therapy. Para-aortic lymphadenectomy was
previously reported to be clinically useful for extending overall
survival in intermediate to high risk patients, corroborating our
finding [24,25]. And the phase 3 trial to investigate the survival
benefit of para-aortic lymphadenectomy is in progress [26]. DFI is
considered to be an important factor when deciding to perform
chemotherapy following relapse. According to pooled analysis of
second-line chemotherapy performed by the Gynecologic
Oncology Group, DFI >3 months is associated with a decreased risk
of death [27]. Other retrospective analyses have shown that DFI of 6
months to > 12 months may be associated with a better prognosis
[28e31]. It seems appropriate to consider that DFI of 12 months is
related to a better prognosis following relapse of endometrial
cancer. In addition, TC therapy is consistent with the current
standard treatment strategy. The GOG209 study showed the non-
inferiority of paclitaxel plus carboplatin to paclitaxel with doxo-
rubicin plus cisplatin [32]. From its correlation with longer DFI,
using TC therapy as adjuvant therapy could have a clinical signifi-
cance. A meta-analysis of cytoreductive surgery for advanced
endometrial cancer demonstrated that achieving complete resec-
tion prolonged overall survival [33], suggesting that no residual
tumor following surgery may be correlated with a more favorable
prognosis through extension of DFI.

In summary, relapse frequently occurred at 1 year after treat-
ment in patients receiving adjuvant chemotherapy, and distant
metastasis was less frequent, while local relapsewas more frequent
than reported previously after adjuvant radiotherapy. DFI >12
months was correlated with no residual tumor at surgery and with
use of TC therapy, while the factors correlated with better RS were
performing para-aortic lymphadenectomy and DFI >12 months.
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