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Abstract. - OBJECTIVE: The benefits of ad-
juvant chemoradiotherapy (CRT) in patients with
International Federation of Gynecology and Ob-
stetrics (FIGO) stages I-ll high-risk endometri-
al cancer remain controversial. We undertook
a systematic review and meta-analysis to as-
sess the efficacy of CRT over radiotherapy (RT)
in patients with early-stage high-risk endome-
trial cancer.

PATIENTS AND METHODS: We searched
MEDLINE (from 1946 to May 2018), EMBASE
(from 1966 to May 2018), and the Cochrane Li-
brary database for randomized controlled trials
(RCTs) conducted for endometrial cancer com-
paring CRT to RT alone. The outcomes were
overall survival (OS), failure-free survival (FFS),
local recurrence rates (LRR) and the distant
metastasis rate (DMR).

RESULTS: Three eligible studies with 1120
participants were included in the meta-anal-
ysis. All studies were published from 1990 to
2018. The OS rates were 82.5% for the patients
in the CRT group and 84.4% for patients in the
RT group. The included three RCTs showed no
significant difference of OS between the CRT
and RT groups (odd ratio 0.98, 95% CI 0.93
to 1.02, p=0.35) with no heterogeneity (1>=0%,
p=0.47). Two studies reported 382 FFS events
in 469 patients with CRT treatment (81.4%) and
376 events of the 470 patients with RT treatment
(80.0%). Overall, CRT group didn’t provide any
benefit over RT alone (1.02, 0.95 to 1.08, p=0.62;
12 = 0%, p=0.55) in FFS. 39 patients in CRT group
(10.2%) vs. 16 patients in RT group (4.3%) were
diagnosed with local recurrence. LRR was sig-
nificantly more common in patients receiving
adjuvant chemoradiotherapy compared with ad-
juvant radiotherapy (2.29, 1.31 to 3.98, p=0.004;
12=0%, p=0.33). The distant metastasis occurred
in 20 patients (5.2%) treated with CRT and 26
patients (7.0%) treated with RT. The effect of
reducing DMR was equivocal between the CRT
group and the RT group, with an OR of 0.74 (0.43-
1.27, p=0.28; 12=0%, p=0.87).

CONCLUSIONS: This study demonstrates that
adjuvant chemoradiotherapy has no advantage
over radiotherapy alone for overall survival and
failure-free survival in high-risk patients with FI-
GO stages I-ll endometrial cancer. In addition,
CRT is associated with a high risk of local re-
currences.

Key Words
Chemoradiotherapy, Radiotherapy, FIGO I-ll, Sur-
vival, Meta-analysis.

Introduction

Endometrial cancer is the most common gy-
necologic cancer of the female reproductive tract
in women of high-income countries'. It is known
that most patients in the early stages have a favor-
able prognosis with surgical treatment. However,
about 15% of women with endometrial cancer
in International Federation of Gynecology and
Obstetrics (FIGO) stages I-1I have a high risk
of recurrence and distant metastasis®*. Previous
studies™® have shown that postoperative adju-
vant radiotherapy (RT) could reduce the local
recurrence rate (LRR) for women with high-risk
endometrial cancer, although there is a paucity
of evidence to reduce the distant metastasis or
survival. Therefore, it seems that chemotherapy
should combine with adjuvant RT for patients
with risks of distant metastasis.

Recently, the Postoperative Radiation Therapy
for Endometrial Carcinoma (PORTEC)-3 trial
published in 2018, which provided the overall
survival (OS) and failure-free survival (FES)
rates of patients with endometrial cancer in FIGO
stages I-Il between chemoradiotherapy (CRT)
group and RT group, found that CRT has no ad-
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vantage over RT alone’. Some studies showed the
addition of adjuvant chemotherapy to radiation in
the early stage of endometrial cancer was associ-
ated with improved overall survival®.

Therefore, we presented the results of a sys-
tematic review summarizing currently avail-
able evidence from randomized controlled tri-
als (RCTs) in order to reveal whether adjuvant
chemoradiotherapy would be beneficial for the
survival of patients with high-risk early stages
(FIGO stages I-11) endometrial cancer.

Materials and Methods

Data Sources and Search Strategy
Relevant studies were identified by searching
the following data sources: MEDLINE by OVID
(from 1950 to May 2018), Embase (from 1970 to
May 2018) and the Cochrane Library database
(Cochrane Central Register of Active controlled
Trials; no date restriction), and abstracts from sci-
entific meetings. Keywords in our search includ-

% ¢

ed “endometrial cancer”, “endometrial carcino-
ma”, “chemotherapy”, “radiotherapy”, “survival”
and “randomized controlled trials”. Trials were

considered without language restrictions.

Data Extraction and Quality Assessment
Relevant information was extracted into a
spreadsheet. The extracted data included study
characteristics (study name, country and recruit-
ment period), follow-up time, sample size, chemo-
therapy regimens, number of chemotherapy cycles,
radiotherapy regimens. The endpoints of the assess-
ment were five-year overall survival, failure-free
survival, the local recurrence rates and the distant
metastasis rate (DMR). Data extraction was under-
taken independently by two investigators (HJJ and
JR) using a standardized approach. If there were
any disagreement between them, a third author
(PH) would repeat the procedure until consensus
was reached. And the quality assessment of includ-
ed RCTs was judged according to the Cochrane
Collaboration tool for assessing the risk of bias’.

Statistical Analysis

We calculated the odds ratio (OR) and 95%
confidence interval (CI) for the categorical vari-
able by the random-effects model. Heterogeneity
was analyzed using an I? statistic on N-1 degrees
of freedom. An I? test less than 50% indicated no
significant heterogeneity. Funnel plots, Begg’s and
Egger’s quantitative tests were used to probe for
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publication bias. A two-sided p-value < 0.05 was
considered statistically significant for all included
studies. All statistical analyses were performed
using STATA, version 12.0 for the meta-analysis.

Results

Trial Flow and Study Characteristics

Our original search yielded 1548 articles, 1545
citations were excluded based on titles, abstracts
or full texts. After a thorough and careful review,
3 trials™®!" which contained 1120 patients were
included in our final analysis. The reasons for
exclusion are listed in Figure 1. Among them, two
studies included patients in the chemoradiother-
apy group received anthracycline-based therapy,
and in one study doxorubicin-based chemotherapy
was used. In the PORTEC-3 study, chemotherapy
was given after radiotherapy’. In the GOG-249
trial, cisplatin was synchronized at week 1 and
week 4 of radiotherapy, and then it was followed
by paclitaxel/carboplatin chemotherapy once ev-
ery 3 weeks for four cycles'. In another study,
sandwich-style therapy was used during the treat-
ment time'®. Radiotherapy in the included studies
was mostly based on external beam radiotherapy
(EBRT) with or without brachytherapy (BRT). The
mean EBRT dose used in these three studies was
45.9 Gy. There was no detailed information on the
total dose of BRT delivered in these studies. The
follow-up time for patients ranged from 53 to 60.3
months, and the number of patients included in the
study ranged from 378 to 660. The characteristics
of the included studies are presented in Table 1.

Quality of Trials

We evaluated the quality of each study by
sequence generation, allocation concealment,
performance bias, detection bias, incomplete out-
come data, selective reporting, and other possible
sources of bias. The summary of the risk of bias
is presented in Figure 2.

Effects of Survival

Data regarding the overall survival were avail-
able from 3 trials. Of the 561 patients treated
with CRT, there were 98 deaths and 87 events
occurred in 559 patients treated with RT. The
OS rates were 82.5% for the patients in the CRT
group and 84.4% for patients in the RT group.
The included RCTs showed no significant dif-
ference of OS between the CRT and RT groups
(OR 0.98, 95% CI 0.93 to 1.02, p = 0.35) with no
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Database search (n = 1548)
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N
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5 I Include total 3 trials: n= 1120 |

Figure 1. Process for identifying studies eligible for the meta-analysis.

heterogeneity (I> = 0%, p = 0.47). Two studies
reported 382 FFS events in 469 patients with
CRT treatment (81.4%) and 376 events of the 470
patients with RT treatment (80.0%). Overall, the
CRT group didn’t provide any benefit over RT
alone (OR 1.02, 95% CI 0.95 to 1.08, p = 0.62) in
FFS, with no evidence of heterogeneity (I> = 0%,
p = 0.55) (Figure 3).

Effects of Recurrence

Two studies reported the local recurrence
rates and distant metastasis rates between the
CRT group and RT group. 39 patients in the CRT
group (10.2%) vs. 16 patients in the RT group
(4.3%) were diagnosed with local recurrence.
LRR was significantly more common in patients
receiving adjuvant chemoradiotherapy compared

Table I. Characteristics of patients with baseline of included studies.

Study Country Recruitment  Follow-up Sample CT regimens
period (months) size (cycles)
Morrow 1990 United States 1977-1986 60 92/89  Doxorubicin (8)
PORTEC-3 2018 France, Italy, 2006-2013 60.2 178/187  Cisplatin first, followed by
Canada Paclitaxel/Carboplatin (4)
GOG-249 2017 United States 2009-2014 53 291/283  Paclitaxel/Carboplatin (3)

Values for number of patients are given in chemoradiotherapy group and radiotherapy group. CT: chemotherapy, EBRT:

external beam radiotherapy.
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with adjuvant radiotherapy (OR 2.29, 95% CI 1.31
to 3.98, p = 0.004; I> = 0%, p = 0.33). The distant
metastasis occurred in 20 patients (5.2%) treated
with CRT and 26 patients (7.0%) treated with RT.
Consequently, the effect of reducing DMR was
equivocal between the CRT group and the RT
group, with an OR of 0.74 (95% CI 0.43 to 1.27,
p = 0.28) with no evidence of heterogeneity (I? =
0%, p = 0.87) (Figure 4).

Publication Bias

Begg’s and Egger’s quantitative tests showed
there was no significant publication bias regarding
OS outcomes among studies (p = 0.60, Figure 5).

Discussion

To our knowledge, the current study rep-
resents the first meta-analysis of RCTs evaluates
the effect of adjuvant chemoradiotherapy on sur-
vival of patients with early-stage high-risk en-
dometrial cancer. This large quantitative review,
including 3 trials, more than 1100 participants,
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suggested that adjuvant chemoradiotherapy did
not show higher survival advantage than radio-
therapy alone for patients with FIGO stage I-II,
but had a higher risk of local recurrences.
Whether or not adjuvant chemoradiothera-
py gains a survival advantage in early-stage
high-risk endometrial cancer remains a matter
of debate. Previous data supported the prac-
tice of adding CT to RT in early endometri-
al cancer. The prospective trial of the Nordic
Society of Gynecologic Oncology-9501/Europe-
an Organization for Research and Treatment of
Cancer-55991 revealed that the addition of adju-
vant CRT was associated with improved 5-year
progression-free survival, which included stage
IT patients'?. A retrospective study from Utah,
which included 11746 patients with stage IB and
II disease, reported adjuvant CRT was associated
with improved OS®. Ozgul et al”® analyzed data
from 5 gynecologic oncology centers in Turkey
from 2002 to 2015, in which they found adjuvant
external beam radiotherapy plus CT were associ-
ated with increased S5-year disease-free survival
in patients with stage Il endometrial cancer. The
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Figure 3. Forest plots for the chemoradiotherapy (CRT) vs. radiotherapy (RT) trials for overall survival (OS), failure-free sur-

vival (FES).

meta-analysis conducted by Yi et al'* including
stage I-III patients showed that adjuvant CRT
could significantly improve progression-free sur-
vival and cancer-specific survival compared with
RT in high-risk patients. Therefore, it has come
down to the theory that combining chemotherapy
with radiotherapy could control local recurrence
and further eliminate the rate of distant metas-
tasis, providing apparently effective effects in
such high-risk patients. However, most studies
were retrospective or mixing in some patients
with stage I11.

The results of several randomized controlled
trials which have included patients with stage I-11
endometrial cancer have been published recently.
The PORTEC-3 trial revealed that adjuvant che-
motherapy given during and after radiotherapy
increased failure-free survival for women with
stage III endometrial cancer, but not for patients
with stage I-II because pelvic control was high
with radiotherapy alone. This work suggested CRT

schedule couldn’t be recommended as a standard
for early-stage endometrial cancer’. The Gyneco-
logic Oncology Group (GOG) 249 trial has not yet
been fully published, but has been presented as
abstracts at conferences''. This study, which com-
pared pelvic RT with a combination of three cycles
of paclitaxel/carboplatin chemotherapy and vag-
inal brachytherapy in stage I-II patients, showed
that the CRT arm was not superior to pelvic RT,
and significantly more pelvic recurrences were
reported in the CRT group. A subgroup analysis
of a prior overview found there was no survival
benefit from adjuvant CRT for high-risk stage I
endometrial cancer, which also pointed out that the
meta-analyses of this subgroup were underpow-
ered due to a small sample size of only one study
included®. Consistent with the results of previous-
ly published RCTs and meta-analyses in patients
with early-stage high-risk endometrial cancer, our
work confirms the main findings that the use of
CRT does not improve OS or FFS in stage I-II
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Figure 4. Forest plots for the chemoradiotherapy (CRT) vs. radiotherapy (RT) trials of the local recurrence rate (LRR) and dis-

tant metastasis rate (DMR).

endometrial cancer. The possible reason for this
result is that patients with early-stage disease have
a better prognosis than those with advanced-stage
disease. For the early-stage patients, the survival

increases with improved local control with ra-
diotherapy alone. Therefore, multiple appropriate
treatment options for women with stage I-11 should
be individualized.

p=0.60
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Figure 5. Forest plot for evaluation of publica-
tion bias for overall survival (OS).
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However, this study has some potential lim-
itations. First, the PORTEC-3 trial was not spe-
cifically designed to evaluate OS in patients with
FIGO I-II. The relative paucity of high-quality
RCTs conducted in early-stage patients limited the
conclusions to be drawn about chemoradiotherapy
and survival. Second, a different chemotherapy
regimen included in each work is not the same.
Therefore, the differences in CRT also have im-
pacts on the survival of patients. Third, the num-
ber of eligible studies is not large enough, more
well-designed large-scale RCTs involving CRT
vs. RT alone would be desirable to investigate
the therapeutic outcomes for early-stage high-risk
endometrial cancer further.

Conclusions

We demonstrated adjuvant chemoradiotherapy
has no advantage over radiotherapy alone for overall
survival and failure-free survival in high-risk pa-
tients with FIGO stages I-Il endometrial cancer. In
addition, CRT is associated with a high risk of local
recurrences. The clinical significance of these results
requires confirmation with further studies.
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