
Received: 2020.05.01
Accepted: 2020.07.13

Available online: 2020.07.29
Published: 2020.09.20

 3759   3   8   48

Efficacy and Toxicity of Adjuvant Therapies for 
High-Risk Endometrial Cancer in Stage I–III: 
A Systematic Review and Network Meta-Analysis

 ABCDEF 1,2 Mengyin Ao
 BF 1,2 Ting Ding
 E 1,2 Dan Tang
 E 1,2 Mingrong Xi

 Corresponding Author: Mingrong Xi, e-mail: xmrjzz@126.com
 Source of support: Departmental sources

 Background: The use of adjuvant therapy for high-risk endometrial cancer patients (HREC) in International Federation of 
Gynecology and Obstetrics (FIGO) stage I-III remains debatable. This network meta-analysis was conducted to 
compare and rank adjuvant therapies based on efficacies and toxicities to facilitate clinical decision-making 
and further research.

 Material/Methods: We searched 3 databases – PubMed, EMBASE, and the Cochrane Central Register of Controlled Trials – from 
inception to December 9, 2019. Only randomized controlled trials that compared any of these adjuvant ther-
apies (pelvic radiotherapy, vaginal brachytherapy, chemotherapy, and chemoradiotherapy) with each other or 
surgery alone were included. The network meta-analysis was performed in a frequentist framework using Stata 
software 15.0.

 Results: Fourteen RCTs with 5872 participants were eligible. No significant difference between treatments was observed 
in 5-year overall survival (OS) or distant metastasis. Compared with surgery alone, adjuvant pelvic radiother-
apy plus chemotherapy (pelvic RT-CT) prolonged 5-year progression-free survival (PFS) and pelvic radiothera-
py (pelvic RT) (RR=0.61, 95% CI 0.39–0.96; RR=0.779, 95% CI 0.63–0.95). Compared with surgery alone, pel-
vic RT, the combination of pelvic RT and vaginal brachytherapy (pelvic RT-VBT), chemotherapy (CT), and pelvic 
RT-CT led to fewer local recurrences (RR=0.33, 95% CI 0.21–0.50; RR=0.15, 95% CI 0.03–0.74; RR=0.39, 95% CI 
0.21–0.73; RR=0.17, 95% CI 0.06–0.46). Adjuvant CT was found to result in more grade III/IV late toxicities than 
surgery alone (RR=11.8, 95% CI 1.02–137.14). Pelvic RT-CT ranked first for OS, PFS, distant metastasis, and lo-
cal recurrence.

 Conclusions: Pelvic RT-CT is superior to other treatments for PFS and local recurrence rate, and associated related toxicities 
are tolerable, suggesting it may be an ideal adjuvant therapy for HREC patients.
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Background

Endometrial cancer is a common cancer in women and its prev-
alence is increasing [1]. In 2018, around 382 069 new cases of 
endometrial cancer were diagnosed worldwide and there were 
89 929 related deaths [2,3]. Most patients are diagnosed at ear-
ly stages and cured through surgery alone. However, patients 
in International Federation of Gynecology and Obstetrics (FIGO) 
stages I–III with risk factors (non-endometrioid disease (serous 
or clear cell adenocarcinoma and other types of carcinoma), 
grade II or III histology, positive lympho-vascular space invasion 
(LVSI), pelvic or para-aortic nodes metastasis, myometrial in-
vasion >50%, cervical stroma involvement, and invasion of ad-
nexa) had higher recurrence rates [4,5]. Consequently, adjuvant 
radiotherapy, chemotherapy, and chemoradiotherapy have been 
applied to reduce the recurrence rate when risk factors exist.

Pelvic radiotherapy has been the standard adjuvant treatment 
for high-risk endometrial cancer (HREC) for many years. The ad-
juvant radiotherapy (RT) for HREC patients has been evaluat-
ed in randomized controlled trials (RCTs), all of which demon-
strated that the use of RT decreased the rate of loco-regional 
recurrence but did not improve the 5-year overall survival rate 
(OS) or reduce distant metastasis [6–9]. Distant metastases re-
main a significant cause of death in these patients; therefore, 
adjuvant chemotherapy is proposed to prevent distant recur-
rences. The therapeutic benefit of chemotherapy for patients 
with endometrial cancer was first confirmed in GOG-122, which 
suggested that chemotherapy with doxorubicin-cisplatin im-
proved clinical outcomes compared with whole abdominal ir-
radiation [10]. Nevertheless, several RCTs in which CT alone 
and RT alone were compared showed that, although chemo-
therapy delayed distant relapses and the RT delayed local re-
currences, OS and PFS were similar between groups [11,12]. 
Therefore, some trials evaluated the efficacy of chemoradio-
therapy in the treatment of HREC patients after surgical man-
agement [13–17]. The results are controversial, showing ei-
ther that chemoradiotherapy prolonged the PFS or had no 
survival benefit. According to the ESMO-ESGO-ESTRO con-
sensus guidelines for endometrial cancer and the NCCN clini-
cal practice guidelines for uterine neoplasms stage I–II, endo-
metrioid HREC is recommended as adjuvant pelvic RT with or 
without CT, while there is more evidence supporting use of 
the combination of pelvic RT and CT for stage III endometri-
oid HREC [5,18]. Additionally, CT with or without pelvic RT is 
recommended for non-endometrioid cancer [5,18]. However, 
this leaves clinicians with a dilemma of how to choose the op-
timal treatment strategy for patients: pelvic RT and CT in com-
bination or alone. Therefore, there is still no widely accepted 
adjuvant therapy for HREC patients.

Based on direct head-to-head comparisons of 2 adjuvant ther-
apies, several systematic reviews have compared different 

adjuvant therapies for HREC patients [19–21]. In the absence 
of RCTs comparing all available adjuvant therapies, it is still un-
certain which is the most effective and safest option. Network 
meta-analyses have compared numerous treatments simulta-
neously by combining direct and indirect evidence and provide 
a hierarchy of these treatments [22,23]. Therefore, the present 
network meta-analysis was conducted to analyze the effective-
ness and toxicity of adjuvant therapies for HREC to identify the 
most effective treatment with the least toxicity, which could 
potentially better inform clinical decision-making.

Material and Methods

This network meta-analysis was reported in line with the pre-
ferred reporting items for systematic review and meta-analy-
ses (PRISMA) and the PRISMA extension statement for network 
meta-analyses [24]. We have registered this meta-analysis on 
the PROSPERO website (registration number: CRD42020160506).

Data sources and searches

PubMed, EMBASE, the Cochrane Central Register of Controlled 
Trials (CENTRAL) were searched for eligible studies up to 
December 9, 2019. We also hand-searched the citation lists of 
relevant trials, systematic reviews, and the reports of confer-
ences. The Medical Subject Headings (MeSH) used in the search 
strategy included “Endometrial Neoplasms”, “Radiotherapy”, 
“Chemotherapy, Adjuvant,” and “Chemoradiotherapy”. Searches 
were limited to literature in English or Chinese.

Study selection

The inclusion criteria were as follows: 1. RCTs comparing at 
least 2 of the following intervention after surgery: no further 
treatment, adjuvant pelvic RT, adjuvant vaginal brachythera-
py (VBT), adjuvant CT, and chemoradiotherapy; 2. Surgically-
treated endometrial cancer diagnosed with histology; 3. stage I 
to stage III disease according to FIGO staging classification in-
volved with at least 1 risk factors including non-endometri-
oid disease (serous or clear cell adenocarcinoma, other types 
of carcinoma), grade II or III histology, positive LVSI, pelvic or 
para-aortic nodal metastasis, myometrial invasion >50%, cer-
vical stroma involvement, invasion of adnexa. The exclusion 
criteria were as follows: 1. chemotherapy or radiotherapy be-
fore surgery; 2. treatment with targeted therapy or hormone 
therapy. 3. quasi-randomized trials. All search results were 
imported into EndNote X9 reference management software. 
Titles, keywords, and abstracts were screened independent-
ly by 2 authors (MYA and TD). Then, the inclusion and exclu-
sion criteria were applied to full texts for further evaluation. 
Any disagreements were resolved via discussion between 2 
reviewers or via consulting the third reviewer, if necessary.
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Data extraction

The data from included studies were extracted independently 
by 2 reviewers (MYA and TD) using the same pre-populated 
form. The primary outcomes evaluated in the network meta-
analysis were 5-year OS and 5-year PFS. The secondary out-
comes included the distant metastasis rate, the local recur-
rence rate, and grade III/IV acute and late toxicities. The details 
collected also contained authors, year of publication, study 
design, study location, inclusion and exclusion criteria, inter-
vention details, total number enrolled, age, and FIGO stage of 
participants. The methodological quality of included studies 
were evaluated independently by 2 reviewers (MYA and TD) 
using the Revised Cochrane risk of bias tool for randomized 
trials (RoB 2) [25]. Any disagreements on data extraction or 
quality assessment were resolved by discussion or consulting 
the third reviewer.

Data synthesis and statistical analysis

Traditional pair-wise meta-analyses were performed to directly 
compare different adjuvant therapies. The risk ratios (RR) and 
95% confidence intervals (CI) were calculated for all outcomes 
using a fixed-effects model or random-effects model. The het-
erogeneity was estimated using the I2 test. If the I2 value was 
greater than 50%, a random-effects model was performed for 
each variable; otherwise, a fixed-effects model was used for 
meta-analysis.

The network meta-analysis was conducted in a frequentist 
framework using Stata software 15.0. As all outcomes involved 
in this study were dichotomous variables, we used a random-
effects model to assess RR and 95% CI for all outcomes as 
conservative estimates. We analyzed the data on an intention-
to-treat basis as far as possible. In network diagrams, inter-
ventions were presented by nodes, and head-to-head studies 
between interventions were presented by edges. Network di-
agrams were produced with node size corresponding to the 
number of participants assigned to receive each intervention 
and the line width corresponding to the number of studies 
comparing the interventions. Use of the inconsistency test was 
waived because of the absence of a closed-loop in the net-
work meta-analysis. To assess the plausibility of assumption 
of transitivity, we summarized and compared the clinical and 
methodological characteristics of studies, then the transitivity 
assumption was considered valid. We estimated the cumula-
tive probabilities for each adjuvant therapy being at each pos-
sible rank and obtained a treatment hierarchy using the sur-
face under the cumulative ranking curve (SUCRA). The larger 
the value of SUCRA, the higher its rank among all available ad-
juvant therapies. Comparison-adjusted funnel plots were used 
to explore the possibility of small study effects.

Results

Study selection

The results of the research were summarized in the PRISMA 
flow diagram (Figure 1). The electronic database searches yield-
ed 2834 potentially relevant studies, from which we excluded 
600 studies as duplicates. A total of 2182 studies were ruled 
out after screening the titles and abstracts. We further reviewed 
52 full-text articles for eligibility. Finally, 14 RCTS involving 
5872 participants were included in analysis [7–9,11–17,26–28].

Characteristics and quality assessment of included studies

The characteristics of included studies were summarized in 
Table 1. Fourteen RCTs were 2-arm trials involving a total of 
5872 patients. The characteristics of patients were not iden-
tical across included studies, but the vast majority of patients 
were at high risk of recurrence and the study groups were 
well-balanced. A total of 2628 patients among 12 RCTs under-
went pelvic RT and the doses were in the range of 44–56 Gy. 
In 5 RCTs, VBT was added for patients with cervical involve-
ment [8,13,14,17]. Five RCTs involving 773 patients experi-
enced pelvic RT-CT [14–17]. Adjuvant CT was given following 
completion of RT in 3 RCTs [14,15]. In Kuoppala et al. [16], CT 
and RT were given in a “sandwich” fashion CT used during the 
pause in RT. In another RCT, 2 cycles of cisplatin were admin-
istered in the first and fourth week of RT, then followed by 4 
cycles of carboplatin and paclitaxel at 21-day intervals [17]. In 
3 RCTs [14,16], patients in the pelvic RT-CT arm received an-
thracycline-based CT. However, only doxorubicin was used in 1 
RCT [15]. Patients in the other RCT received CT comprising cis-
platin, carboplatin, and paclitaxel [17]. In 2 RCTs, 366 patients 
in the CT group received cyclophosphamide, doxorubicin, and 

Total number of records (n=2834)

Records identi�es through
CENTRAL searching

(n=1140)

Records identi�es
through EMBASE 

searching

Records identi�es
through PubMed

searching

Record excluded (n=2182)

Duplicates removed (n=600)

Duplicated publications (n=25)
Unrelated topics (n=5)
Non-randomized controlled trials (n=6)
Unavailable data (n=1)
Language other than English/Chinese (n=1)

Records screened on
basis of titles and

abstracts

Full-text articles
assessed for eligibility

(n=52)

Studies included in
quantitative synthesis

(n=14)

Figure 1. Flow diagram of the study selection procedure.
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cisplatin [11,12]. All 289 patients in 2 RCTs were given VBT af-
ter the completion of pelvic RT [26,29]. Only 1 study contained 
the combination of VBT and CT, and VBT was given first, then 
paclitaxel was given 3 weeks later [13].

The results of methodological quality assessment are present-
ed in Figure 2. All of the enrolled RCTs were evaluated accord-
ing to the following items: random sequence generation, allo-
cation concealment, blinding of participants and personnel, 
detection bias, incomplete outcome data, selective reporting, 
and other bias.

Pair-wise meta-analysis of the efficacy and toxicity of 
different therapies

The results of individual studies and pair-wise meta-analysis 
were presented in forest plots. There was no significant dif-
ference in OS and distant metastasis rate among direct com-
parisons (Supplementary Figures 1 and 2). As presented in 
Supplementary Figure 3, the PFS of pelvic RT was relatively 
lower than that of pelvic RT-CT (RR=1.31, 95% CI 1.09–1.58). 

Compared to no further treatment, pelvic RT significantly re-
duced the local recurrence rate (RR=0.32, 95% CI 0.21–0.48) 
(Supplementary Figure 4). Direct comparison showed that pelvic 
RT caused more grade III/IV late toxicities than no further treat-
ment (RR=3.09, 95% CI 1.79–5.33) (Supplementary Figure 5).

Network meta-analysis of the efficacy and toxicity of 
different therapies

The network plots for OS, PFS, distant metastasis, local recur-
rence, and grade III/IV late toxicities are summarized in Figure 3, 
in which node size corresponds to the number of participants 
assigned to receive each intervention, and the line width corre-
sponds to the number of studies comparing the interventions. 
Given the scarcity of data on grade III/IV acute toxicities, it was 
impossible to quantify them in different adjuvant therapies.

There were 14 RCTs involving 5872 patients that reported data 
on OS [7–9,11–17,26–28]. As shown in Table 2, there was no 
significant difference in network comparisons. The SUCRA val-
ues for each therapy for OS are shown in Table 3. The largest 

Author
Sub-

category
Location

FIGO 
stage

Intervention Sample size
Age, years

median (range)

T1 T2 T1 T2 Total T1 T2

Randall et al. GOG-249 USA I-II* A B 301 300 601 63 (NR) 65 (NR)

Hogberg et al. (1)
NSGO-
RORTC

Sweden I–IIIC** A C 191 187 378 64 (44–79) 64 (38–83)

Hogberg et al. (2) Mango Sweden II–III** A C 76 80 156 59 (42–78) 58 (39–77)

Morrow et al. GOG-34 USA I-II occult** A C 89 92 181 NR NR

Kuoppala et al. NR Finland I–IIIA A C 72 84 156 74 (47–86) 73 (47–85)

de Boer et al. PORTEC-3
France, Italy, 

Canada
I–III*** A C 330 330 660 62 (NR) 62 (NR)

Creutzberg et al. PORTEC-1 Netherlands I–IIIC** A D 354 360 714 66 (41–85) 66 (43–90)

Keys et al. GOG-99 USA I–II occult** A D 190 202 392 63 (NR) 63 (NR)

Blake et al. ASTEC/EN5
UK, Canada, 

Poland
I–IIB A D 452 453 905 65 (36–88) 66 (31–88)

Susumu et al. JGOG Japan IC–IIIC A E 193 192 385 NR NR

Maggi et al. NR Italy IC–IIIC A E 166 174 340 62 (NR) 63 (NR)

Sorbe et al. NR Sweden IA–IC F G 264 263 527 NR NR

Sunil et al. NR India IA–IB F G 25 25 50 NR NR

Nout et al. PORTEC-2 Dutch IB–IIA** A G 214 213 427 69 (NR) 70 (NR)

Table 1. Characteristics of included randomized clinical trials.

A – pelvic radiotherapy; B – vaginal cuff brachytherapy and chemotherapy; C – pelvic radiotherapy and chemotherapy; D – No further 
treatment; E – chemotherapy; F – pelvic radiotherapy and vaginal brachytherapy; G – vaginal brachytherapy. a Based on FIGO 2009 
classification; b based on FIGO 1988 classification; c based on FIGO 2009 classification; NR – not reported.
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Figure 2.  (A) The risk of bias graph showing the reviewers’ assessment of the risk of bias for each included study; (B) risk of bias 
summary showing the reviewers’ assessment of the risk of bias presented as percentages for all the included studies.
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value of SCURA was 76.1 for pelvic RT-CT, indicating that pel-
vic RT-CT was more likely to improve OS.

Twelve RCTs reported PFS in 4977 patients [8,9,11–14,16,17, 
26–28]. Pelvic RT-CT significantly prolonged 5-year PFS com-
pared to no further treatment and pelvic RT (RR=0.61, 95% 
CI 0.39–0.96; RR=0.77, 95% CI 0.63–0.95), while there was no 
significant difference among the remaining network compari-
sons (Table 2). The SUCRA values for PFS are shown in Table 3, 
which suggests that pelvic RT-CT with the largest SUCRA value 
was most likely to prolong PFS among these adjuvant therapies.

Data on the number of distant metastases were available from 
11 RCTs involving 4737 patients [7–9,11,12,15–17,26–28], but 
no significant difference was observed (Table 2). When treat-
ments were ranked by SUCRA values, pelvic RT-CT still ranked 
first, followed by pelvic RT-VBT, CT, no further treatment, and 
pelvic RT (Table 3).

Eleven RCTs reported the total number of local recurrence 
events in 4430 patients [7–9,11,12,14,16,26–28]. The local 
recurrence rate in pelvic RT-VBT was lower than that of VBT 
(RR=0.23, 95% CI 0.07–0.71). Compared with no further treat-
ment, pelvic RT-CT, pelvic RT, CT, and pelvic RT-VBT led to less 
local recurrence (RR=0.17, 95% CI 0.06–0.46; RR=0.33, 95% 
CI 0.21–0.50; RR=0.39, 95% CI 0.21–0.73; RR=0.15, 95% CI 

0.03–0.74) (Table 2). As shown in Table 3, pelvic RT-CT still 
ranked highest and pelvic RT-VBT ranked second.

For grade III/IV late toxicities, network comparison was 
based on data extracted from 8 RCTs involving 4611 pa-
tients [7–9,11,13,17,26,28]. CT was found to result in more 
grade III/IV late toxicities than in groups with no further treat-
ment (RR=11.8, 95% CI 1.02–137.14). Groups with no further 
treatment clearly ranked highest, while chemotherapy ranked 
lowest (Table 3).

Publication bias

Comparison-adjusted funnel plots for all the above-mentioned 
outcomes are presented in Supplementary Figure 1. No evidence 
of publication bias or other small study effects were observed.

Discussion

To the best of our knowledge, this is the first systematic re-
view and network meta-analysis of various adjuvant therapies 
for HREC. For OS and distant metastasis, no significant differ-
ences between treatments were found. Adjuvant pelvic RT-CT 
prolonged PFS compared to pelvic RT and surgery alone, and 
pelvic RT-CT reduced local recurrence after surgery. As for late 

Pelvic RT-CT Pelvic RT-CT

Pelvic RT-CTPelvic RT-CT

CT
CT

CT

CT

VBT VBT

Pelvic RT Pelvic RT

Pelvic RTPelvic RT

VBC-C VBC-C

VBC-C

Pelvic RT-VBT Pelvic RT-VBT

VBTVBT Pelvic RT-VBTPelvic RT-VBT

No further treatment No further treatment

No further treatment

No further treatment

Pelvic RT-CT

CT

VBT

Pelvic RT

Pelvic RT-VBT

No further treatment

A

D

B

E

C

Figure 3.  Network diagrams for (A) overall survival, (B) progression-free survival, (C) distant metastasis rate, (D) local recurrence rate 
and (E) grade III/IV late toxicities. Pelvic RT – pelvic radiotherapy; VCB-C – vaginal cuff brachytherapy and chemotherapy; 
pelvic RT-CT – pelvic radiotherapy plus chemotherapy; CT – chemotherapy; pelvic RT-VBT – pelvic radiotherapy and vaginal 
brachytherapy. Interventions with direct comparisons are linked with a line; the thickness of connecting lines corresponds 
to the number of trials evaluating the comparison. Node size corresponds to the number of participants assigned to receive 
each intervention.
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RR 95% CI

OS

Pelvic RT-CT

0.87 (0.72, 1.05) Pelvic RT

0.93 (0.68, 1.28) 1.08 (0.83, 1.39) CT

0.94 (0.48, 1.83) 1.09 (0.57, 2.05) 1.01 (0.51, 2.01) Pelvic RT-VBT

0.82 (0.52, 1.30) 0.95 (0.62, 1.44) 0.88 (0.54, 1.44) 0.87 (0.41, 1.87) VCB/C

0.77 (0.46, 1.31) 0.89 (0.54, 1.46) 0.83 (0.48, 1.45) 0.82 (0.55, 1.23) 0.94 (0.49, 1.81) VBT

0.90 (0.68, 1.19) 1.04 (0.85, 1.27) 0.96 (0.70, 1.34) 0.96 (0.49, 1.87) 1.10 (0.69, 1.75) 1.16 (0.68, 1.98)
No further 
treatment

PFS

Pelvic RT-CT

0.77 (0.63, 0.95) Pelvic RT

0.80 (0.58, 1.11) 1.04 (0.79, 1.36) CT

0.90 (0.46, 1.75) 1.17 (0.63, 2.18) 1.13 (0.56, 2.24) Pelvic RT-VBT

0.82 (0.55, 1.22) 1.06 (0.76, 1.48) 1.02 (0.66, 1.57) 0.91 (0.45, 1.84) VCB/C

0.74 (0.44, 1.25) 0.96 (0.60, 1.55) 0.93 (0.54, 1.61) 0.83 (0.55, 1.24) 0.91 (0.51, 1.63) VBT

0.61 (0.39, 0.96) 0.80 (0.51, 1.24) 0.77 (0.49, 1.20) 0.68 (0.31, 1.51) 0.75 (0.43, 1.31) 0.83 (0.43, 1.58)
No further 
treatment

Distant metastasis rate

Pelvic RT-CT

0.85 (0.68, 1.06) Pelvic RT

0.93 (0.64, 1.36) 1.10 (0.81, 1.49) CT

1.05 (0.38, 2.87) 1.24 (0.46, 3.30) 1.12 (0.40, 3.14) Pelvic RT-VBT

0.69 (0.33, 1.44) 0.81 (0.40, 1.64) 0.74 (0.34, 1.59) 0.65 (0.33, 1.30) VBT

0.92 (0.63, 1.36) 1.09 (0.80, 1.49) 0.99 (0.64, 1.53) 0.95 (0.35, 2.61) 1.35 (0.62, 2.92) No further treatment

Local recurrence rate

Pelvic RT-CT

0.51 (0.20, 1.29) Pelvic RT

0.42 (0.15, 1.17) 0.83 (0.54, 1.27) CT

1.12 (0.18, 6.91) 2.21 (0.46, 10.52) 2.68 (0.53, 13.51) Pelvic RT-VBT

0.25 (0.06, 1.03) 0.50 (0.17, 1.43) 0.60 (0.19, 1.89) 0.23 (0.07, 0.71) VBT

0.17 (0.06, 0.46) 0.33 (0.21, 0.50) 0.39 (0.21, 0.73) 0.15 (0.03, 0.74) 0.65 (0.21, 2.05) No further treatment

Grade III/IV late toxicities

Pelvic RT-CT

1.50 (0.35, 6.36) Pelvic RT

0.50 (0.05, 5.27) 0.33 (0.05, 2.15) CT

0.60 (0.03, 11.15) 0.40 (0.03, 5.07) 1.21 (0.05, 28.21) Pelvic RT-VBT

1.58 (0.21, 11.96) 1.05 (0.26, 4.35) 3.18 (0.30, 33.12) 2.64 (0.14, 48.35) VCB/C

1.49 (0.15, 15.28) 1.00 (0.16, 6.16) 3.00 (0.22, 40.78) 2.49 (0.42, 14.63) 0.94 (0.09, 9.50) VBT

5.87 (0.68, 50.32) 3.91 (0.80, 19.20) 11.80 (1.02, 137.14) 9.79 (0.49, 196.16) 3.71 (0.44, 31.25) 3.93 (0.35, 44.15)
No further 
treatment

Table 2.  League Table of pair-wise comparisons in the network meta-analysis for the relative risks (RR) of overall survival (OS), 
progression-free survival (PFS), distant metastasis rate, local recurrence rate, and grade III/IV late toxicities.
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toxicities, there was no significant difference among pelvic RT-
CT, pelvic RT, and surgery alone. The ranks indicated that pelvic 
RT-CT was most likely to improve OS and PFS among all adju-
vant therapies. Additionally, pelvic RT-CT ranked first for distant 
metastasis and local recurrence. In summary, adjuvant pelvic 
RT-CT may be an ideal strategy in treatment of HREC, which is 
consistent with results from previous meta-analyses [19,30]. 
Yi et al. performed a meta-analysis in 2018 enrolled 6 RCTs 
and suggested that adjuvant chemoradiotherapy is well tol-
erated and can significantly improve PFS and cancer-specific 
survival compared with radiotherapy [19].

For many years, adjuvant radiotherapy has been the corner-
stone of adjuvant therapy for HREC. It seems clear that adju-
vant radiotherapy can effectively inhibit its recurrence inside 
the field that is treated. Three RCTs comparing adjuvant pel-
vic RT to surgery alone all demonstrated that pelvic RT led 
to a highly significant reduction of loco-regional recurrence, 
but there was no clear tendency toward prevention of distant 
metastases or improvement of OS [6, 7, 9]. The potential OS 
benefits by reduced loco-regional recurrence were probably off-
set by a high incidence of distant metastases, thus generating 
the idea of adding CT to or replacing RT for HREC. In several 
studies, adjuvant CT combined with RT was reported to have 
an advantage over RT or CT alone for PFS and CSS, even for 
OS [14, 16, 31-33]. The retrospective study by Marchetti et al. 
assessed stage III endometrial cancer patients in which PFS 
at 3 years was 86.5%, 65.8%, and 44.1% with pelvic RT-CT, CT, 
and RT alone, respectively [33]. Another large retrospective 
study, by Alvarez et al., found a significant difference between 
the adjuvant therapies groups for OS and PFS (p<0.001), with 
those accepting combination therapy having better 3-year OS 
(79%) and PFS (62%) compared with either RT (70% and 59%) 
or CT (33% and 19%) [32]. In the NSGO-EC-9501/EORTC-55991 

trial, additional adjuvant CT to pelvic RT was associated with 
a 36% reduction in the risk of recurrence or death (HR 0.64, 
95% CI 0.41–0.99; P=0.04), but there was no significant dif-
ference in OS. In combined analysis with the Mango ILIADE-III 
trial, OS approached statistical significance (HR 0.69 95% CI 
0.46–1.03; P=0.07) and CSS was significant (HR 0.55 95% CI 
0.44-0.89; P=0.01) [14]. In the present study, although 27.7% 
of patients in pelvic RT-CT groups had stage III disease, which 
was relatively higher than that of groups with other adjuvant 
therapies, pelvic RT-CT still ranked first for efficacies, without 
increased late toxicities. This reaffirms the role of pelvic RT-
CT for HREC. Based on the above-mentioned trials and our re-
sults, the addition of CT to pelvic RT appears to improve out-
comes for HREC patients whose survival was severely limited 
by recurrence.

The beneficial effects of CT in treatment of endometrial seem 
to be restricted to cisplatin, doxorubicin, and paclitaxel-based 
regimens. The GOG 122 study was the first to recommend 
doxorubicin plus cisplatin as the standard treatment regimen 
of adjuvant chemotherapy [10]. Recent studies reported that 
taxanes combined with platinum showed good efficacy and 
tolerability [34–36]. In the NSGO/EORTC and Mango study, in 
which HREC were randomly allocated to adjuvant RT with or 
without sequential CT consisting of cisplatin and doxorubicin, 
the addition of CT improved PFS, but OS did not differ signifi-
cantly [14]. However, there is no widely accepted RCT compar-
ing different scheduling of CT and RT (sequential, sandwich, 
and synchronization). Consequently, the optimal scheduling is 
still unknown. In the present study, all included studies used 
sequential chemoradiotherapy except for Kuopalla et al. Several 
studies have been conducted to evaluate chemoradiotherapy 
given in sandwich fashion, most of which supported that sand-
wich therapy was feasible, efficacious, and well tolerated for 

Interventions

SUCRA values (%)

Overall 
survival

Progression-free 
survival

Distant 
metastasis

Local 
recurrence

Grade III/IV 
late toxicities

A 39.9 41.4 34.0 58.8 56.2

B 35.9 52.8 NR NR 56.8

C 76.1 86.8 70.9 85.8 39.7

D 52.0 15.3 54.4 4.9 92.7

E 59.0 49.9 56.0 43.5 21.0

F 59.9 66.4 65.1 85.3 27.3

G 27.4 37.4 19.6 21.7 56.3

Table 3. SUCRA values of 7 adjuvant therapies for high-risk endometrial cancer patients under 5 outcomes.

A – pelvic radiotherapy; B – vaginal cuff brachytherapy and chemotherapy; C – pelvic radiotherapy and chemotherapy; D – no further 
treatment; E – chemotherapy; F – pelvic radiotherapy and vaginal brachytherapy; G – vaginal brachytherapy. NR – not reported.
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endometrial cancer patients [37–42]. All trials included in our 
study used pathological features to stratify endometrial can-
cer patients into intermediate, high-intermediate, and high 
risk. With the advent of newly discovered molecular markers 
of endometrial cancers, scholars have proposed risk stratifica-
tion criteria based on analysis from the Cancer Genome Atlas 
(TCGA) and verified it by data from some prospective and ret-
rospective studies [43,44]. In general, more attention should 
be paid to the application of new risk stratification criteria and 
optimization of scheduling for pelvic RT and CT.

It may be confusing that pelvic RT ranked behind no further 
treatment for OS, distant metastasis, and local recurrence. 
The possible reason for this result is that all patients with no 
further treatment had FIGO stage I–II diseases, while 14.1% 
of patients treated with pelvic RT had FIGO stage III diseases. 
Most studies indicated that adjuvant therapy has no impact 
on OS, including the present study. There are several possi-
ble explanations for this. Firstly, the most likely explanation is 
that not all enrolled patients were at high risk of recurrence, 
especially risk of distant metastases. A few patients at inter-
mediate risk were mixed with high-risk patients, hiding the 
potential benefits for survival. The PORTEC-3 trial enrolled 660 
patients, of whom 47% had stage III disease. In subgroup anal-
ysis for FIGO stage, patients with stage III disease had relative-
ly lower OS and PFS than those with stage I–II disease. Also, 
patients with serous cancers had worse survival outcomes than 
those with other histological subtypes [17]. In a meta-analy-
sis conducted by Park et al., subgroup analysis for FIGO stage 
suggested that, for advanced endometrial cancer, chemora-
diotherapy had a larger survival benefit compared to radio-
therapy (OS HR 0.53, 95% CI 0.36–0.80; PFS HR 0.54, 95% CI 
0.37–0.77) [21]. In view of above results, a subgroup analysis 
for FIGO stage or histological subtypes should be performed 
to evaluate those effects on survival, but the available data 
was insufficient. Secondly, although all patients were treated 
with hysterectomy and bilateral salpingo-oophorectomy, some 
patients did not undergo comprehensive surgical staging be-
cause para-aortic and pelvic lymphadenectomy was optional in 
most included RCTs. Thirdly, differences in chemotherapy reg-
imens, sequence of CT and RT, and VBT boost in case of cer-
vical involvement also have influences on survival outcomes.

As adjuvant therapy can cause toxicities that affect quality of 
life and tolerance, the therapeutic benefits must overweigh the 
disadvantages. It is impossible to quantify acute toxicities of 
adjuvant therapies due to the lack of adequate data, but there 
are some available data. The ASTEC/EN.5 trial reported that 
acute toxicities were greater in the pelvic RT group than surgery 
alone (any toxicities: 57% vs. 27%; severe or life-threatening 
toxicity: 3 vs. 1%) [8]. VBT caused much lower toxicities than 
pelvic RT, but VBT was associated with more frequent pelvic 
and para-aortic nodal recurrences in HREC [13,45,46]. Therefore, 

replacing pelvic RT with VBT is impracticable. The phase III trial 
of pelvic RT versus CT demonstrated that grade III/IV toxicities 
were more common in CT than in the pelvic RT group (4.7 vs. 
1.6%). In the PORTEC-3 trial, grade III/IV acute toxicities were 
found in 61% of patients in the pelvic RT-CT group versus 13% 
of patients in the pelvic RT alone group (P<0.0001) [47]. Taken 
together, although the addition of CT to pelvic RT was associ-
ated with an increased risk of acute toxicities, it was general-
ly well tolerated. As for late toxicities, CT was found to result 
in more grade III/IV late toxicities than in groups with no fur-
ther treatment (RR=11.8, 95% CI1.02–137.14), while no signif-
icant difference among the remaining network comparisons 
was discovered. However, the 95% CIs were wide for these es-
timates because only 8 RCTs reported data on late toxicities 
and most direct comparisons only had 1 RCT. Therefore, the re-
sults of the network meta-analysis on late toxicities should be 
interpreted with caution.

There are some limitations of our study. (a) Given the scar-
city of head-to-head trials of treatments, only 14 RCTs were 
eligible for inclusion criteria, so the results of this study are 
mainly derived from indirect comparisons of adjuvant thera-
pies. (b) The discrepancies in patient characteristics between 
groups, such as FIGO stage, the number of risk factors and dif-
ferent chemotherapy regimens, patterns of radiotherapy, and 
target volume, are sources of heterogeneity, which may lead 
inherent differences. (c) Subgroup analyses were impractica-
ble due to the absence of detailed data. Therefore, we still 
cannot determine which patients are more likely to benefit 
from pelvic RT-CT. (d) The results on grade III/IV late toxicities 
are not accurate enough and we could not accurately quan-
tify toxicities of adjuvant therapies due to the lack of data. 
(e) The literature search was limited to English and Chinese, 
and we might have missed related studies published in other 
languages. Despite these limitations, most of the studies we 
included were of high quality. Network meta-analysis can de-
velop credible ranking systems of the likely efficacy and safety 
of different treatments, even in the absence of head-to-head 
trials [48]. Therefore, the results of our study can be still use-
ful for clinical decision-making and further research.

Conclusions

In conclusion, pelvic RT-CT is superior to other treatments for 
PFS and local recurrence rate, and the related toxicities are 
tolerable. Therefore, the combination of pelvic RT and CT may 
be an ideal adjuvant therapy for HREC with FIGO stage I–III. 
However, none of these adjuvant treatments confers a signif-
icant advantage in OS and distant metastases. Further stud-
ies should be conducted to identify subgroups of HREC pa-
tients based on FIGO stages and histology types. To optimize 
the use of adjuvant therapy, attention also should be paid 
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to the sequence of CT and pelvic RT, as well as to the imple-
mentation of new molecular-based risk classification. In clin-
ical practice, the option of adjuvant treatment for individuals 
should consider the risk of local and distant relapse to bal-
ance benefits and toxicities.
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Supplementary Figure 1.  Forest plots for overall survival (OS) for pelvic radiotherapy (pelvic RT) vs. pelvic radiotherapy plus 
chemotherapy (pelvic RT-CT), pelvic RT vs. no further treatment, pelvic RT vs. chemotherapy (CT), pelvic 
radiotherapy and vaginal brachytherapy (pelvic RT-VBT) vs., vaginal brachytherapy (VBT). The test for 
heterogeneity is indicated with the I2 value.
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Supplementary Figure 2.  Forest plots for distant metastasis rate for pelvic radiotherapy (pelvic RT) vs. pelvic radiotherapy plus 
chemotherapy (pelvic RT-CT), pelvic RT vs. no further treatment, pelvic RT vs. chemotherapy (CT), pelvic 
radiotherapy and vaginal brachytherapy (pelvic RT-VBT) vs. vaginal brachytherapy (VBT). The test for 
heterogeneity is indicated with the I2 value.
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Supplementary Figure 3.  Forest plots for progression-free survival (PFS) for pelvic radiotherapy (pelvic RT) vs. pelvic radiotherapy 
plus chemotherapy (pelvic RT-CT), pelvic RT vs. no further treatment, pelvic RT vs. chemotherapy (CT), 
pelvic radiotherapy and vaginal brachytherapy (pelvic RT-VBT) vs. vaginal brachytherapy (VBT). The test for 
heterogeneity is indicated with the I2 value.
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Supplementary Figure 4.  Forest plots for local recurrence rate for pelvic radiotherapy (pelvic RT) vs. pelvic radiotherapy plus 
chemotherapy (pelvic RT-CT), pelvic RT vs. no further treatment, pelvic RT vs. chemotherapy (CT), pelvic 
radiotherapy and vaginal brachytherapy (pelvic RT-VBT) vs. vaginal brachytherapy (VBT). The test for 
heterogeneity is indicated with the I2 value.
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Supplementary Figure 5.  Forest plots for grade III/IV late toxicities for pelvic radiotherapy (pelvic RT) vs. no further treatment. The test 
for heterogeneity is indicated with the I2 value.

e925595-13
Indexed in: [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]  
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]  
[Chemical Abstracts/CAS]

Ao M. et al.: 
Efficacy and toxicity of adjuvant therapies for high-risk endometrial cancer in stage I–III…
© Med Sci Monit, 2020; 26: e925595

META-ANALYSIS

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



References:

 1. Siegel RL, Miller KD, Jemal A: Cancer statistics, 2019. Cancer J Clin, 2019; 
69: 7–34

 2. Bray F, Ferlay J, Soerjomataram I et al: Global cancer statistics 2018: 
GLOBOCAN estimates of incidence and mortality worldwide for 36 can-
cers in 185 countries. Cancer J Clin, 2018; 68: 394–424

 3. Morice P, Leary A, Creutzberg C et al: Endometrial cancer. Lancet, 2016; 
387: 1094–108

 4. Creutzberg CL, Van Putten WLJ, Wárláin-Rodenhtiis CC et al: Outcome of 
high-risk stage IC, grade 3, compared with stage I endometrial carcinoma 
patients: The postoperative radiation therapy in endometrial carcinoma 
trial. J Clin Oncol, 2004; 22: 1234–41

 5. Colombo N, Creutzberg C, Amant F et al., ESMO-ESGO-ESTRO Consensus 
Conference Working Gropu: ESMO-ESGO-ESTRO Consensus Conference on 
Endometrial Cancer: Diagnosis, treatment and follow-up. Ann Oncol, 2016; 
27: 16–41

 6. Aalders J, Abeler V, Kolstad P, Onsrud M: Postoperative external irradiation 
and prognostic parameters in stage I endometrial carcinoma: Clinical and 
histopathologic study of 540 patients. Obstet Gynecol, 1980; 56: 419–27

 7. Creutzberg, CL, Van Putten WLJ, Koper PCM et al: Surgery and postopera-
tive radiotherapy versus surgery alone for patients with stage-1 endome-
trial carcinoma: Multicentre randomised trial. Lancet, 2000; 355: 1404–11

 8. Blake P, Swart AM, Orton J et al: Adjuvant external beam radiotherapy in 
the treatment of endometrial cancer (MRC ASTEC and NCIC CTG EN.5 ran-
domised trials): Pooled trial results, systematic review, and meta-analysis. 
Lancet, 2009; 373: 137–46

 9. Keys HM, Roberts JA, Brunetto VL et al: A phase III trial of surgery with or 
without adjunctive external pelvic radiation therapy in intermediate risk en-
dometrial adenocarcinoma: A Gynecologic Oncology Group study. Gynecol 
Oncol, 2004; 92: 744–51

 10. Randall ME, Filiaci VL, Muss H et al: Randomized phase III trial of whole-
abdominal irradiation versus doxorubicin and cisplatin chemotherapy in 
advanced endometrial carcinoma: A Gynecologic Oncology Group Study. 
J Clin Oncol, 2006; 24: 36–44

 11. Susumu N, Sagae S, Udagawa Y et al: Randomized phase III trial of pelvic ra-
diotherapy versus cisplatin-based combined chemotherapy in patients with 
intermediate- and high-risk endometrial cancer: A Japanese Gynecologic 
Oncology Group study. Gynecol Oncol, 2008; 108: 226–33

 12. Maggi R, Lissoni A, Spina F et al: Adjuvant chemotherapy vs. radiothera-
py in high-risk endometrial carcinoma: Results of a randomised trial. Br J 
Cancer, 2006; 95: 266–71

 13.  Randall ME, Filiaci V, McMeekin DS et al: Phase III Trial: Adjuvant 
pelvic radiation therapy versus vaginal brachytherapy plus paclitaxel/car-
boplatin in high-intermediate and high-risk early stage endometrial can-
cer. J Clin Oncol, 2019; 37: 1810–18

 14. Hogberg T,Signorelli M, de Oliveira CF et al: Sequential adjuvant chemo-
therapy and radiotherapy in endometrial cancer – results from two ran-
domised studies. Eur J Cancer (Oxford, England: 1990), 2010; 46: 2422–31

 15. Morrow CP, Bundy BM, Homesley HD et al: Doxorubicin as an adjuvant fol-
lowing surgery and radiation therapy in patients with high-risk endome-
trial carcinoma, stage I and occult stage II: A Gynecologic Oncology Group 
Study. Gynecol Oncol, 1990; 36: 166–71

 16. Kuoppala T, Mäenpää J, Tomas E et al: Surgically staged high-risk endome-
trial cancer: Randomized study of adjuvant radiotherapy alone vs. sequen-
tial chemo-radiotherapy. Gynecol Oncol, 2008; 110: 190–95

 17. de Boer SM, Powell ME, Mileshkin L et al: Adjuvant chemoradiotherapy 
versus radiotherapy alone for women with high-risk endometrial cancer 
(PORTEC-3): Final results of an international, open-label, multicentre, ran-
domised, phase 3 trial. Lancet Oncol, 2018; 19: 295–309

 18. Koh WJ, Abu-Rustum NR, Bean S et al: Uterine Neoplasms, Version 1.2018, 
NCCN Clinical Practice Guidelines in Oncology. J Natl Compr Cancer Netw, 
2018; 16: 170–99

 19. Yi L, Zhang H, Zou J et al: Adjuvant chemoradiotherapy versus radiothera-
py alone in high-risk endometrial cancer: A systematic review and meta-
analysis. Gynecol Oncol, 2018; 149: 612–19

 20. Kong A, Johnson N, Kitchener HC, Lawrie TA: Adjuvant radiotherapy for stage 
I endometrial cancer. Cochrane Database Syst Rev, 2012; 2012: CD003916

 21. Park HJ, Nam EJ, Kim S et al: The benefit of adjuvant chemotherapy com-
bined with postoperative radiotherapy for endometrial cancer: A meta-
analysis. Eur J Obstet Gynecol Reprod Biol, 2013; 170: 39–44

 22. Caldvell DM, Ades AE, Higgins JPT: Simultaneous comparison of multi-
ple treatments: combining direct and indirect evidence. BMJ, 2005; 331: 
897–900

 23. Lumley T: Network meta-analysis for indirect treatment comparisons. Stat 
Med, 2002; 21: 2313–24

 24. Hutton B, Salanti G, Caldwell DM et al: The PRISMA extension statement 
for reporting of systematic reviews incorporating network meta-analyses 
of health care interventions: Checklist and explanations. Ann Intern Med, 
2015; 162: 777–84

 25. Sterne JAC, Savović J, Page MJ et al: RoB 2: A revised tool for assessing risk 
of bias in randomised trials. BMJ, 2019; 366: l4898

 26. Sorbe B, Horvath G, Andersson H et al: External pelvic and vaginal irradia-
tion versus vaginal irradiation alone as postoperative therapy in medium-
risk endometrial carcinoma – a prospective randomized study. Int J Radiat 
Oncol Biol Phys, 2012; 82: 1249–55

 27. Sunil RA, Bhavsar D, Shruthi MN et al: Combined external beam radiother-
apy and vaginal brachytherapy versus vaginal brachytherapy in stage I, 
intermediate- and high-risk cases of endometrium carcinoma. J Contemp 
Brachytherapy, 2018; 10: 105–14

 28. Nout RA, Smit VT, Putter H et al: Vaginal brachytherapy versus pelvic exter-
nal beam radiotherapy for patients with endometrial cancer of high-inter-
mediate risk (PORTEC-2): An open-label, non-inferiority, randomised trial. 
Lancet (London, England), 2010; 375: 816–23

 29. Sunil RA, Bhavsar D: Combined external beam radiotherapy and vaginal 
brachytherapy versus vaginal brachytherapy in stage I, intermediate-, and 
high-risk cases of endometrium carcinoma. J Contemp Brachytherapy, 2018; 
10: 389–90

 30. Johnson N, Bryant A, Miles T et al: Adjuvant chemotherapy for endome-
trial cancer after hysterectomy. Cochrane Database Syst Rev, 2011; 2011: 
CD003175

 31. El-Hadaad HA, Wahba HA, Gamal AM, Dawod T: Adjuvant pelvic radiother-
apy vs. sequential chemoradiotherapy for high-risk Stage I–II endometrial 
carcinoma. Cancer Biol Med, 2012; 9: 168–71

 32. Alvarez Secord, A, LJ Havrilesky, V Bae-Jump, et al. The role of multi-modal-
ity adjuvant chemotherapy and radiation in women with advanced stage 
endometrial cancer. Gynecol Oncol, 2007; 107: 285–91

 33. Marchetti C, Pisano C, Mangili G et al: Use of adjuvant therapy in patients 
with FIGO stage III endometrial carcinoma: A multicenter retrospective 
study. Oncology, 2011; 81: 104–12

 34. Nomura H, Aoki D, Michimae H et al: Effect of taxane plus platinum regi-
mens vs. doxorubicin plus cisplatin as adjuvant chemotherapy for endome-
trial cancer at a high risk of progression: A randomized clinical trial. JAMA 
Oncol, 2019; 5: 833–40

 35. Ball HG, Blessing JA, Lentz SS, Mutch DG: A phase II trial of paclitaxel in 
patients with advanced or recurrent adenocarcinoma of the endometrium: 
A Gynecologic Oncology Group Study. Gynecol Oncol, 1996; 62: 278–81

 36. Katsumata N, Noda K, Nozawa S et al: Phase II trial of docetaxel in ad-
vanced or metastatic endometrial cancer: A Japanese Cooperative Study. 
Br J Cancer, 2005; 93: 999–1004

 37. Geller MA, Ivy JJ, Ghebre R et al: A phase II trial of carboplatin and docetax-
el followed by radiotherapy given in a “Sandwich” method for stage III, IV, 
and recurrent endometrial cancer. Gynecol Oncol, 2011; 121: 112–17

 38. Einstein MH, Frimer M, Kuo DYS et al: Phase II trial of adjuvant pelvic ra-
diation “sandwiched” between combination paclitaxel and carboplatin in 
women with uterine papillary serous carcinoma. Gynecol Oncol, 2012; 124: 
21–25

 39. Secord AA, Harvilesky LJ O’Malley DM et al: A multicenter evaluation of se-
quential multimodality therapy and clinical outcome for the treatment of 
advanced endometrial cancer. Gynecol Oncol, 2009; 114: 442–47

 40. Fields AL, Einstein MH, Nocetsky AP et al: Pilot phase II trial of radiation 
“sandwiched” between combination paclitaxel/platinum chemotherapy in 
patients with uterine papillary serous carcinoma (UPSC). Gynecol Oncol, 
2008; 108: 201–6

 41. Lan C, Huang X, Cao X et al: Adjuvant docetaxel and carboplatin chemo-
therapy administered alone or with radiotherapy in a “sandwich” protocol 
in patients with advanced endometrial cancer: a single-institution experi-
ence. Expert Opin Pharmacother, 2013; 14: 535–42

e925595-14
Indexed in: [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]  
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]  
[Chemical Abstracts/CAS]

Ao M. et al.: 
Efficacy and toxicity of adjuvant therapies for high-risk endometrial cancer in stage I–III…

© Med Sci Monit, 2020; 26: e925595
META-ANALYSIS

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



 42. Abaid LN, Rettenmaier MA, Brown JV: Sequential chemotherapy and radio-
therapy as sandwich therapy for the treatment of high risk endometrial 
cancer. J Gynecol Oncol, 2012; 23: 22–27

 43. Stelloo E, Nout RA, Osse EM, Jurgenliemk-Schule IJ: Improved risk assess-
ment by integrating molecular and clinicopathological factors in early-stage 
endometrial cancer-combined analysis of the PORTEC Cohorts. Clin Cancer 
Res, 2016; 22: 4215–24

 44. Kommoss S, McConechy MK, Kommoss F: Final validation of the ProMisE 
molecular classifier for endometrial carcinoma in a large population-based 
case series. Ann Oncol, 2018; 29: 1180–88

 45. Gadducci A, Greco C: The evolving role of adjuvant therapy in endometri-
al cancer. Crit Rev Oncol Hematol, 2011; 78: 79–91

 46. Bakkum-Gamez JN, Gonzalez-Bosquet, Laack NN et al: Current issues in the 
management of endometrial cancer. Mayo Clinic Proc, 2008; 83: 97–112

 47. de Boer SM, Powell ME, Mileshkin L et al: Toxicity and quality of life after 
adjuvant chemoradiotherapy versus radiotherapy alone for women with 
high-risk endometrial cancer (PORTEC-3): An open-label, multicentre, ran-
domised, phase 3 trial. Lancet Oncol, 2016; 17: 1114–26

 48. Caldwell DM: Simultaneous comparison of multiple treatments: combining 
direct and indirect evidence. BMJ, 2005; 331: 897–900

e925595-15
Indexed in: [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]  
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]  
[Chemical Abstracts/CAS]

Ao M. et al.: 
Efficacy and toxicity of adjuvant therapies for high-risk endometrial cancer in stage I–III…
© Med Sci Monit, 2020; 26: e925595

META-ANALYSIS

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)


