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Comparison of fertility-sparing treatments in
patients with early endometrial cancer and
atypical complex hyperplasia
A meta-analysis and systematic review
Jing Wei, MSa, Weiyuan Zhang, MDa,∗, Limin Feng, MDb,∗, Wanli Gao, MSb

Abstract
Background: There are some fertility-sparing treatments in patients with early endometrial cancer (EEC) or atypical complex
hyperplasia (ACH), and the objective is to compare them by evaluating the oncologic and reproductive outcomes.

Methods:We searched the published literature using Medline, Cochrane, EMBASE, and Google Scholar databases up to January
3, 2017, with various combinations of keywords fertility-sparing treatments, progesterone, progestin, intrauterine devices, early
endometrial cancer, and atypical complex hyperplasia. The primary endpoint is the complete response (CR) rate, and the secondary
endpoints are the partial response (PR) rate, relapse rate (RR), pregnancy rate, and live birth rate.

Results: Twenty-eight studies containing 1038 women with EEC or ACH were included for review and meta-analysis. The results
demonstrated that women with EEC or ACH managed with progestin had a pooled CR rate of 71% (95% confidence interval [CI]:
63–77%). The pooled pregnancy outcomes showed that 34% of women taking progestin treatment for EEC or ACH became
pregnant (95% CI: 30–38%); however, only 20% of them delivered live newborns. The pooled CR rate for women using intrauterine
device (IUD) was 76% (95% CI: 67–83%), and pooled RR was 9% (95% CI: 5–17%). The pregnancy rate for women whom
underwent IUD was 18% (95% CI: 7–37%), and 14% of them delivered live newborns. In patients using progestin plus IUD, the
pooled CR rate was 87% (95% CI: 75–93%); among those patients, 40% became pregnant (95% CI: 20–63%), and 35% delivered
live newborns. There is no publication bias for the CR rate.

Conclusion:For patients with EEC and ACH, treatments with progestin, with or without IUD, or IUD alone can reach good CR rate;
however, the pregnancy outcomes might be worse in patients treated with IUD alone. Further randomized-controlled studies are
warranted to find out a better solution.

Abbreviations: ACH= atypical complex hyperplasia, BMI= bodymass index, CI= confidence interval, CR= complete response,
CT = computed tomography, EC = endometrial cancer, EEC = early endometrial cancer, I2 = inconsistency index, IUD = intrauterine
device, LNG-IUD= levonorgestrel-releasing intrauterine device, MA=megestrol acetate, MPA=medroxyprogesterone acetate, MRI
= magnetic resonance imaging, OR = odds ratio, PR = partial response, RCT = randomized controlled study, RR = relapse rate.
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1. Introduction 2016.[2] There are 2 major types of endometrial carcinomas:
Endometrial cancer (EC) is the most common gynecological
cancer in developed countries.[1] It accounts for 3.6% of all new
cancer cases and lead to 1.8% of all cancer deaths in America in
Editor: Jianxun Ding.

The authors have no conflicts of interest to disclose.
a Beijing Obstetrics and Gynecology Hospital, Capital Medical University,
b Department of Obstetrics and Gynecology, Beijing Tian Tan Hospital, Capital
Medical University, Beijing, China.
∗
Correspondence: Weiyuan Zhang, Beijing Obstetrics and Gynecology Hospital,

Capital Medical University, Chaoyang District, Beijing, China
(e-mail: zhangwy9921@hotmail.com); Limin Feng, Department of Obstetrics and
Gynecology, Beijing Tian Tan Hospital, Capital Medical University, Dongcheng
District, Beijing, China (e-mail: lucyfeng1966@163.com).

Copyright © 2017 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-
ND), where it is permissible to download and share the work provided it is
properly cited. The work cannot be changed in any way or used commercially
without permission from the journal.

Medicine (2017) 96:37(e8034)

Received: 24 April 2017 / Received in final form: 25 July 2017 / Accepted: 17
August 2017

http://dx.doi.org/10.1097/MD.0000000000008034

1

endometrioid carcinoma (type 1) that is related to hormonal
imbalance, and serous carcinoma (type 2) that is unrelated to
estrogen.[3] Atypical complex hyperplasia (ACH) is the major
precursor of type 1 EC and is found in 5% to 10% of
premenopausal women with abnormal vaginal bleeding.[4] The
pathological appearance of ACH and EEC are similar and
sometimes difficult to distinguish. The gold standard of treatment
for patients with early endometrial cancer (EEC) and ACH is
total hysterectomy with bilateral salpingo-oophorectomy. Al-
though it can achieve good oncologic outcomes, the treatment
can destroy fertility. For EC patients at reproductive age and
wishes to preserve fertility, fertility-sparing treatments may be
considered. At initial staging, magnetic resonance imaging (MRI)
is used to exclude cervical and myometrial invasion before
fertility-sparing treatment.[5] The criteria for conservative
management in premenopausal EC patients are grade 1 well-
differentiated tumor; stage FIGO IA tumor without invasion of
myometrium on MRI, absence of lymphovascular invasion on
specimen, and without intraabdominal disease or adnexal
mass.[6,7] Patients should follow-up with hysteroscopy and
endometrial sampling after 3 months.[8] ACH and EC that
express estrogen and progesterone receptors suggested higher
chance of retaining fertility after hormone therapy.[3] The
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recommended fertility-sparing treatments in the National
Comprehensive Cancer Network (NCCN)[9] guidelines and the
Society of Gynecologic Oncology’s Clinical Practice Endometrial
CancerWorking Group[10] included hormone therapy (megestrol
and medroxyprogesterone) and levonorgestrel-releasing intra-
uterine devices (LNG-IUD), but the most common fertility-
sparing option is hormone therapy. Progestin is known to
suppress the growth of endometrial cancer by downregulating
estrogen receptors, activating enzymes in estrogen metabolism,
and involving cell cycle regulation by cyclin-dependent kinase
(Cdk).[11] Progestin is also known to reinforce p27 (a cyclin E-
Cdk2 complex inhibitor) expression, resulting in suppression of
the cell cycle.[12]Other fertility-sparing treatmentswere reported in
recent years, such as LNG-IUD combined with progestin, and
progestin combined with metformin. It is uncertain which method
had favorable outcome. Thus, the objective of this study is to
compare the different fertility-sparing treatments on oncologic and
reproductive outcomes in patients with EEC or ACH.
2. Materials and methods

2.1. Search strategy

We followed the PRISMA guidance for systematic reviews of
observational and diagnostic studies.[13] Published literature
search was performed using Medline, Cochrane, EMBASE, and
Google Scholar databases with various combinations of the
following keywords fertility-sparing treatments, progesterone,
progestin, intrauterine devices, early endometrial cancer, and
atypical endometrial hyperplasia. References in relevant primary
publications were hand-searched to identify other eligible trials.
The described searches included original literature published up
to January 3rd, 2017.
The inclusion criteria were randomized-controlled trials

(RCTs), prospective studies, retrospective studies; patients with
EEC or ACH; patients undergoing fertility-sparing treatments for
EEC or ACH; quantitative outcomes with complete response
(CR) rate, partial response (PR) rate, relapse rate (RR),
pregnancy rate and live birth rate. The exclusion criteria were
letters, comments, editorials, case report, proceeding, personal
communication; patients without diagnoses of EEC or ACH;
patients with no fertility-sparing treatment for EEC or ACH;
studies without quantitative outcomes.
2.2. Data extraction

Data were extracted independently by 2 reviewers (LF and WG).
A third reviewer was consulted in the case of disagreements
(WZ). We extracted data on study population (number, age,
BMI, imaging methods, and percentage of EEC/ACH of subjects,
and follow-up time), study design, and the major outcomes.
2.3. Quality assessment

We assessed the quality of the single-arm study using the
Modified 18-items Delphi checklist.[14] Quality assessment was
performed by 2 independent reviewers (LF and WG), and a third
reviewer (WZ) was consulted if no consensus could be reached.

2.4. Statistical analysis

The primary endpoint for this meta-analysis was the CR rate to
different fertility-sparing treatments for patients with EEC or
ACH. The secondary endpoints were partial response (PR) rate,
2

relapse rate, pregnancy rate, and live birth rate. Event rates with
95% confidence interval (CI) were extracted from each individual
study. A x2-based test of homogeneity was performed and the
inconsistency index (I2) andQ statistics were determined. If the I2

statistic were >50%, a random-effects model was used.
Otherwise, the fixed-effect model was employed. Pooled effects
were calculated, and a 2-sided P value <.05 was considered to
indicate statistical significance. Sensitivity analysis for primary
outcome was carried out using the leave-one-out approach. In
addition, publication bias was assessed on primary endpoint by
constructing funnel plots by Egger’s test. The absence of
publication bias was indicated by the data points forming a
symmetric funnel-shaped distribution and 1-tailed significance
level P > .05 (Egger’s test). All analyses were performed using
Comprehensive Meta-Analysis statistical software, version 2.0
(Biostat, Englewood, NJ).
2.5. Ethics approval

Ethical approval is not required for the meta-analysis and
systematic review.
3. Results

3.1. Basic characteristics of included studies

Using the keyword search, 132 articles were identified. After
screening for titles and abstract, 65 articles were kept for full text
reviewing. Among these, 18 had no qualitative major outcome, 9
included patients without EC or ACH, 5 were case reports, 2
protocols, 2 letters, and 1 editorial. After considering the
inclusion and exclusion criteria, 28 articles were eligible for this
review and meta-analysis.[15–42] A flow chart describing the
selection of the articles for analysis is presented in Fig. 1.
Seventeen studies were retrospective studies and 11 studies

were prospective. The 28 studies included a total of 1038 women
with EEC or ACHwhomwished to preserve fertility; 809 patients
were treated with progestin, 170 patients received LNG-IUD
therapy, and 59 patients were treated with both progestin and
IUD. The basic characteristics of the 28 studies are summarized in
Table 1. Patients’ age ranged from 27.5 to 57.5 years old.
3.2. Meta-analysis of progestin
3.2.1. All progestin. Twenty studies reported treatment of
progestin for womenwith EEC or ACH. Out of which, 18 studies
provided CR rates. There was heterogeneity in the CR among the
18 studies; therefore, a random-effect model was used (Q
statistic=40.671, I2=58.20%). The result of the meta-analysis
revealed that women with EEC and ACH managed with
progestin had pooled CR rate of 71% (95% CI: 63–77%,
Fig. 2A). In 8 of 20 studies with PR reported, the meta-analysis
showed a pooled PR rate of 17% (95% CI: 10–27%). A total of
19 studies reported the relapse rate during the follow up period;
the pooled relapse rate was 20% (95% CI: 19–40%). Meta-
analysis of the 18 studies reporting pregnancy outcomes showed
that 34% of women undergoing progestin treatment for EEC or
ACH became pregnant (pooled event rate=34%; 95% CI:
30–38%); however, only 20% of them delivered live newborns
(Table 2).

3.2.2. Medroxyprogesterone acetate (MPA) >400mg/day.
When women treated with higher dose of MPA (>400mg/day),
71% and 21% of patients achieved CR and PR, respectively



Figure 1. PRISMA flow diagram of study selection.
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(Fig. 2B). During the follow-up period, the pooled relapse rate
was 33% (95% CI: 18–53%). In addition, the pooled rates of
pregnancy and live birth were 34% (95%CI: 23–46%) and 21%
(95% CI: 14–31%), respectively (Table 2).
3.3. Meta-analysis of LNG-IUD

Two studies[35,36] provided CR for women with EEC and ACH
managing with IUD therapy and were included in the meta-
analysis. There was no heterogeneity in the CR among the 2
studies; therefore, a fixed-effect model was used (Q statistic=
0.325, I2=0%). The result of the meta-analysis revealed that the
pooled CR rate was 76% (95% CI: 67–83%) for women
undergoing IUD system (Fig. 3). However, only 1 study provided
PR rate; thus, meta-analysis was not performed for PR. Two
studies reported relapse rate, and the pooled relapse rate was 9%
(95% CI: 5–17%). Meta-analysis of the 2 studies reporting
pregnancy outcomes showed that 18% of women underwent
IUD for EEC or ACHbecame pregnant (pooled event rate=18%;
95% CI: 7–37%); however, only 14% of them delivered live
newborns (Table 2).

3.4. Meta-analysis of Progestin +IUD

Four studies[37–40] provided CR for women with EEC and ACH
managed with progestin plus IUD and were included in the meta-
analysis. The result of the meta-analysis revealed that the pooled
CR rate was 87% (95% CI: 75–93%) for women treated with
3

progestin plus IUD system, and no heterogeneity were found
among the 4 studies (Q statistic=1.045, I2=0%, Fig. 3).
However, only 1 study provided the PR rate and relapse rate;
hence, meta-analysis was not performed for PR and RR. Meta-
analysis of the 3 studies reporting pregnancy outcomes showed
that 40% of women whom underwent progestin and IUD for
EEC and ACH became pregnant (pooled event rate=40%; 95%
CI: 20–63%); however, only 35% of them delivered live
newborns (Table 2).
3.5. Meta-analysis of Progestin vs. IUD

Two studies[41,42] provided information on CR rates between
patients in the progestin and IUD groups. There was no
heterogeneity in the CR among the 2 studies; therefore, a
fixed-effect model was used (Q statistic=0.059, I2=0%). The
result of the meta-analysis revealed that there was no significant
difference in the rate of CR between patients in the progestin and
IUD groups (pooled odds ratio (OR)=0.58, 95% CI: 0.30–1.10,
Fig. 4A). Again, the meta-analysis from the 2 studies showed no
significant difference in the relapse rate between the 2 groups
(pooled OR=1.09, 95% CI: 0.54–2.20, Fig. 4B).

3.6. Sensitivity analysis and publication bias

Sensitivity analyses were performed using the leave-one-out
approach with each study removed in turn (Table 3). The
direction of combined estimates on CR rate did not vary
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Figure 2. Meta-analysis of the complete response rate to progestin.

Table 2

Meta-analysis of secondary endpoints.
Heterogeneity

Outcomes Number of studies Q statistics I-square Pooled effect, 95% CI P

Partial response
All progestins 8 17.266 59.46% 0.17 (0.10, 0.27) <.001
MPA, > 400 mg/d 3 1.541 0.00% 0.21 (0.13, 0.31) <.001
IUD 1 NA NA NA
IUD+progestin 1 NA NA NA

Relapse
All progestins 19 130.117 86.17% 0.29 (0.19, 0.40) .001
MPA, >400 mg/d 6 29.186 82.87% 0.33 (0.18, 0.53) .087
IUD 2 3.106 67.81% 0.09 (0.05, 0.173) <.001
IUD+progestin 1 NA NA NA

Pregnancy rate
All progestins 18 30.258 43.82% 0.34 (0.30, 0.38) <.001
MPA, >400 mg/d 7 15.443 61.15% 0.34 (0.23, 0.46) .011
IUD 2 3.63 72.46% 0.18 (0.07, 0.37) .003
IUD+progestin 3 4.221 52.62% 0.40 (0.20, 0.63) .405

Live birth rate
All progestins 11 11.846 15.58% 0.20 (0.16, 0.25) <.001
MPA, >400 mg/d 4 3.578 16.16% 0.21 (0.14, 0.31) <.001
IUD 2 1.531 34.68% 0.14 (0.09, 0.23) <.001
IUD+progestin 3 3.652 45.24% 0.35 (0.22, 0.50) .044

IUD= intrauterine device, MPA=medroxyprogesterone acetate.
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Figure 3. Meta-analysis of the complete response rate to intrauterine device and intrauterine device plus progestin.
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markedly with the removal of each study, indicating that the
meta-analysis had good reliability and the data were not overly
influenced by any particular study. Figure 5 illustrated that there
was no publication bias for the findings in regard to CR rate via
Egger’s (t=0.337, P= .370).

3.7. Quality assessment

We used Modified 18-items Delphi checklist to evaluate the
quality of the included articles, and the results were reported in
Table 1. In the 26 single-arm studies, all the included studies
stated the aim clearly in the abstract or introduction and
described the characteristics of the included participants. The
final total scores ranged from 10 to 16 (maximum possible score
of 18). Overall, the included studies are of good quality.
4. Discussion

We employed meta-analysis techniques to compare oncologic
and reproductive outcomes of fertility-sparing treatments in
Table 3

Sensitivity analysis.

References Point Lower limit

Mitsuhashi et al[16] 0.70 0.62
van Gent et al[17] 0.71 0.64
Chen et al[19] 0.71 0.62
Ohyagi-Hara et al[20] 0.70 0.62
Park et al[21] 0.70 0.61
Shobeiri et al[22] 0.70 0.62
Koskas et al[23] 0.70 0.62
Park et al[24] 0.70 0.62
Hahn et al[25] 0.71 0.63
Signorelli et al[26] 0.73 0.68
Yu et al[27] 0.70 0.62
Minaguchi et al[28] 0.70 0.61
Ushijima et al[29] 0.71 0.63
Yamazawa et al[30] 0.70 0.62
Niwa et al[31] 0.70 0.62
Ota et al[32] 0.72 0.65
Kaku et al[33] 0.71 0.62
Kim et al[34] 0.71 0.63
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patients with EEC and ACH. The results showed that patients
managed with progestin had a pooled CR rate of 71%. Pooled
pregnancy outcomes showed that 34% of women underwent
progestin became pregnant; however, only 20% of them
delivered live newborns. The pooled CR rate for women
underwent IUD system was 76%, and the pooled relapse rate
was 9%. Among patients treated with IUD, 18% became
pregnant, and 14% of them delivered live newborns. In patients
managed with progestin plus IUD, the pooled CR rate was 87%;
40% of them became pregnant, and 35% of them delivered live
newborns. It seemed that patients with the IUD system alone had
worse reproductive outcomes than patients with progestin, with
or without IUD system.
A number of reviews and meta-analysis studies mentioned

fertility-sparing treatments in patients with EEC and ACH. First,
Gunderson et al[8] conducted a systematic review in 2012, with
various outcomes in EEC and ACH patients receiving progestin
as fertility-sparing therapy. They concluded that ACH patients
might have better response rate to hormone therapy than EEC
patients. However there seemed to be no differences in
Statistics with study removed

Upper limit Z P

0.77 4.44 <.001
0.78 4.96 <.001
0.78 4.49 <.001
0.78 4.53 <.001
0.77 4.24 <.001
0.77 4.69 <.001
0.77 4.54 <.001
0.77 4.70 <.001
0.78 4.76 <.001
0.78 7.71 <.001
0.77 4.52 <.001
0.77 4.48 <.001
0.78 4.61 <.001
0.77 4.67 <.001
0.77 4.78 <.001
0.78 5.35 <.001
0.78 4.58 <.001
0.78 4.90 <.001
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Figure 4. Meta-analysis of the complete response rate between patients treated with progestin and intrauterine device.
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reproductive outcomes. Gallos et al performed ameta-analysis
to evaluate the clinical and reproductive outcomes of EEC
and ACH with fertility sparing treatment. They concluded that
fertility-sparing treatment for EEC and ACH is feasible and may
improve live birth rates. The study interventions included oral
progestin, hysteroscopic resection, IUD, without subgroup
analysis. Koskas et al[44] reviewed 370 patients from 24 articles
that underwent fertility-sparing treatments for atypical hyper-
plasia and endometrial cancer. They concluded that fertility-
sparing management should not be contraindicated in older
Figure 5. Funnel plots for the complete response rate showing the distribution
of published study outcomes.

7

patients with infertility or obesity since the oncologic and
reproductive outcomes investigated showed no significant
association with age, obesity or previous infertility. Most
recently, Carneiro et al[45] reviewed articles for the safety of
fertility-preservation in EC. Overall, patients with grade 1
minimally invasive tumor were recommended for conservative
management, which is supported by previous studies. In our
study, we did subgroup analysis of progestin with or without
IUD, and IUD alone, and concluded that both progestin (with or
without IUD) and IUD alone could have satisfying CR, but
patients with progestin alone might have better reproductive
outcomes. Systemic hormone therapy would affect
hypothalamic–pituitary–gonadal axis; however, local hormone
therapy with IUD could resolve the problem of patient
compliance. There is no definite reason for the difference
in reproductive outcomes between patients with progestin and
IUD.
In our study, we attempted to address the fertility-sparing

treatment for EEC or ACH according to different intervention,
including oral progestin, IUD, and progestin plus IUD. At first,
hormone therapy was suggested as a conservative treatment for
patients who had EEC or ACH and favored to preserve fertility.
In recent years, other choices such as LNG-IUD and oral
progestin plus LNG-IUD have emerged. LNG-IUD provides local
progestin to the endometrium and spares most of the systemic
effects of oral progestin, such as weight gain and increased risk of
venous thrombosis.[35] However, according to our results,

http://www.md-journal.com


[6] Eskander RN, Randall LM, Berman ML, et al. Fertility preserving
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caution needs to be taken on the use of LNG-IUD alone since it
may lead to worse reproductive outcomes.
Recently, the anti-cancer effect of metformin has been

acknowledged, which includes preventing cancer recurrence
and increasing tumor radiosensitivity.[46] Metformin may be
applied in conservative treatment for EC as well. It is reported
that obese patients with type I endometrial cancer had less risk of
cancer recurrence on metformin.[47] For EC patients, the use of
metformin is associated with improved recurrence-free survival
and overall survival.[48] In our analysis, 1 study used MPA
combined with metformin as fertility-sparing treatment, and the
authors concluded that metformin could inhibit disease relapse
after the hormone therapy. The application of metformin on
fertility-sparing treatment in patients with EC and ACH should
be studied in the future.
There were several limitations to this meta-analysis. First, most

of the included articles are single-arm studies; hence, it is difficult
to compare different interventions directly. We can only observe
the pooled oncologic and reproductive outcomes. Second, the
protocol for the daily dosage of progestin varied. Although we
performed a subgroup analysis on MPA >400mg daily, the
dosage of progestin is still not identical.
In the two 2-arm studies, publication bias may be explained

since only patients in Laurelli et al[42] received hysteroscopic
resection, but not in Hubbs et al.[41] Also, the overall BMI in
Hubbs et al.[41] is higher than that in Laurelli et al.[42] There are
many confounding factors, such as age, ethnicity, BMI,
comorbidities, gravidity and parity, and study design, which
may all contribute to the heterogeneity. The confounding factors
should be considered for a detailed subgroup analysis when more
studies are available in the future. The definition of partial
response varied in the included articles. Finally, according to the
previous literature,[5] MRI is recommended for initial staging and
follow-up. However, the imagingmethods in the included articles
were not consistent. Some studies used computed tomography or
ultrasound only, which may lead to bias. It may be the future
direction to find out the difference in oncologic and reproductive
outcomes between EEC and ACH patients.
Fertility counseling and fertility-sparing surgery may benefit

reproductive-aged patients with gynecologic malignancies in
cases when children may be desired in the future.[49] In
conclusion, the results of our meta-analysis indicated that
patients with EEC and ACH might have similar oncologic
outcomes under fertility-sparing treatments of progestin (either
with or without IUD) or IUD alone. However, patients treated
with IUD alone seemed to have worse reproductive outcomes
than patients treated with progestin. Further well-designed RCTs
that compare the different interventions for EEC and ACH
patients in preserving fertility are essential.
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