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Background: The use of adjuvant therapy for high-risk endometrial cancer patients (HREC) in International Federation of
Gynecology and Obstetrics (FIGO) stage I-Ill 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% Cl 0.39-0.96; RR=0.779, 95% Cl 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% Cl 0.21-0.50; RR=0.15, 95% Cl 0.03-0.74; RR=0.39, 95% CI
0.21-0.73; RR=0.17, 95% Cl 0.06-0.46). Adjuvant CT was found to result in more grade Ill/IV late toxicities than
surgery alone (RR=11.8, 95% Cl 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-1ll with risk factors (non-endometrioid disease (serous
or clear cell adenocarcinoma and other types of carcinoma),
grade Il or Il 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-ll, 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 Il 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
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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 |
to stage Ill 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 Il or Ill 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 Ill/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 (Cl) were calculated for all outcomes
using a fixed-effects model or random-effects model. The het-
erogeneity was estimated using the I? test. If the 12 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% Cl 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.

META-ANALYSIS
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Figure 1. Flow diagram of the study selection procedure.

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
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Table 1. Characteristics of included randomized clinical trials.

. . Age, years
Intervention Sample size "
Sub- Location FIGO P median (range)
category
Randall et al. GOG-249 USA I-11* A B 301 300 601 63 (NR) 65 (NR)
NSGO- "
Hogberg et al. (1) RORTC Sweden I-I1c A C 191 187 378 64 (44-79) 64 (38-83)
Hogberg et al. (2) Mango Sweden 11=11** A C 76 80 156 59 (42-78) 58 (39-77)
Morrow et al. GOG-34 USA I-Il occult™ A C 89 92 181 NR NR
Kuoppala et al. NR Finland I-IlA A C 72 84 156 74 (47-86) 73 (47-85)
de Boer et al. PORTEC.3 'anceftaly, e c 330 330 660 62 (NR) 62 (NR)
Canada
Creutzberg et al. PORTEC-1  Netherlands I-c** A D 354 360 714 66 (41-85) 66 (43-90)
Keys et al. GOG-99 USA -1l occult*™* A D 190 202 392 63 (NR) 63 (NR)
K

Blake et al. ASTEC/EN5 U ;,sl:]:zda’ -IB A D 452 453 905 65(36-88) 66 (31-88)
Susumu et al. JGOG Japan IC-IC A E 193 192 385 NR NR
Maggi et al. NR Italy IC-IC 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-1B F G 25 25 50 NR NR
Nout et al. PORTEC-2 Dutch IB-IIA** A G 214 213 427 69 (NR) 70 (NR)

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.  Based on FIGO 2009
classification; ® based on FIGO 1988 classification; ¢ based on FIGO 2009 classification; NR — not reported.

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% Cl 1.09-1.58).

Compared to no further treatment, pelvic RT significantly re-
duced the local recurrence rate (RR=0.32, 95% Cl 0.21-0.48)
(Supplementary Figure 4). Direct comparison showed that pelvic
RT caused more grade Ill/IV late toxicities than no further treat-
ment (RR=3.09, 95% Cl 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 Ill/1V 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 IlI/IV acute toxicities, it was
impossible to quantify them in different adjuvant therapies.

There were 14 RCTs involving 5872 patients that reported data
on 0S [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
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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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a
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Pelvic RT

Figure 3. Network diagrams for (A) overall survival, (B) progression-free survival, (C) distant metastasis rate, (D) local recurrence rate
and (E) grade Ill/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.

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%
C10.39-0.96; RR=0.77, 95% Cl 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% Cl 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% Cl 0.06-0.46; RR=0.33, 95%
Cl 0.21-0.50; RR=0.39, 95% CI 0.21-0.73; RR=0.15, 95% ClI
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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 II/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 Ill/1V late toxicities than in groups with no further treat-
ment (RR=11.8, 95% Cl 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
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Table 2. League Table of pair-wise comparisons in the network meta-analysis for the relative risks (RR) of overall survival (0S),
progression-free survival (PFS), distant metastasis rate, local recurrence rate, and grade I1I/1V late toxicities.

RR 95% CI

0s

CPeMicRT-CT
087(072,105)  PeNicRT
093(068,1.28) 108(0.83,1.39) CT
 0.94(048,1.83) 109 (057,205 101 (0.51,201) PelicRTVBT
082(052,130) 095 (0.62, 1.44) 088 (054, 144) 087 (041,187) veBC
077(046,131)  0.89 (0.54,1.46)  0.83 (048,145 082(055123) 094 (0.49,181) V8T
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) EZ::;T::

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) :lr::tur;t::tr
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0.50 (0.05,5.27)  0.33(0.05,2.15)  CT

060 (0.03,11.15) 040 (0.03,507)  121(0.052821) PeicRTVBT
158(0.21,11.96) 105 (026,435  3.18(0.30,33.12) 264 (0.14,4835) veBC
149 (0.15,15.28)  1.00 (0.16,6.16)  3.00 (0.22,40.78) 249 (0.42, 14.63) 094 (0.09,950) V8T
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Table 3. SUCRA values of 7 adjuvant therapies for high-risk endometrial cancer patients under 5 outcomes.

Interventions Overall

survival

Progression-free
survival

SUCRA values (%)

Distant
metastasis

Grade III/IV
late toxicities

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.

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
0S [14, 16, 31-33]. The retrospective study by Marchetti et al.
assessed stage Ill 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 0S
(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% Cl 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% Cl
0.46-1.03; P=0.07) and CSS was significant (HR 0.55 95% Cl
0.44-0.89; P=0.01) [14]. In the present study, although 27.7%
of patients in pelvic RT-CT groups had stage Ill 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
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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 |-l diseases, while 14.1%
of patients treated with pelvic RT had FIGO stage Ill diseases.
Most studies indicated that adjuvant therapy has no impact
on 0S, 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 Ill disease. In subgroup anal-
ysis for FIGO stage, patients with stage Ill 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% Cl 0.36-0.80; PFS HR 0.54, 95% Cl
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,

META-ANALYSIS

replacing pelvic RT with VBT is impracticable. The phase Ill trial
of pelvic RT versus CT demonstrated that grade Ill/1V toxicities
were more common in CT than in the pelvic RT group (4.7 vs.
1.6%). In the PORTEC-3 trial, grade I1I/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 Ill/1V late toxicities than in groups with no fur-
ther treatment (RR=11.8, 95% Cl1.02-137.14), while no signif-
icant difference among the remaining network comparisons
was discovered. However, the 95% Cls 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 IIl/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-lII.
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- Conflict of interest
mentation of new molecular-based risk classification. In clin-

ical practice, the option of adjuvant treatment for individuals None.

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 I? 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 I? 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 I? 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 I? value.
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Supplementary Figure 5. Forest plots for grade Ill/IV late toxicities for pelvic radiotherapy (pelvic RT) vs. no further treatment. The test
for heterogeneity is indicated with the I? value.
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