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Abstract

Introduction: Our objective was to conduct a systematic review and meta-analysis
of studies evaluating the oncological and reproductive outcomes of patients with
endometrial atypical hyperplasia (AH) and endometrioid endometrial cancer (EEC)
undergoing conservative therapy with hysteroscopic resection (HR).

Material and methods: This study followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement for systematic reviews
and meta-analyses. The study strictly followed the methodological framework
proposed by the Cochrane Handbook and was retrospectively registered in
PROSPERO (CRD42023469986). Searches were conducted in PubMed, Embase,
and the Cochrane Library, from inception to October 10, 2023. A checklist based
on items of the Newcastle-Ottawa Scale and the Methodological Index for Non-
randomized Studies was used for quality assessment. The primary end points for this
meta-analysis were complete response (CR), pregnancy, and live birth rates following
HR-based therapy in patients with EEC or AH. The secondary end point was the
recurrence rate (RR).

Results: Twenty-one articles involving 407 patients with clinical stage IA, low
or intermediate grade, EEC, and 444 patients with AH managed with HR-based
conservative treatment were included for this systematic review. CR to HR-based
conservative therapy was achieved in 88.6% of patients with EEC and 97.0% of patients
with AH. Of these, 30.6% and 24.2%, respectively, had live births. The overall pooled
disease RR was 18.3% and 10.8% in patients with EEC and AH, respectively. Further
subset analyses revealed that EEC patients with body mass index (BMI) <28 kg/m? had
higher CR rates as well as higher chances of pregnancy and live birth (91.6% CR, 32.9%

Abbreviations: AH, atypical hyperplasia; BMI, body mass index; CR, complete response; EC, endometrial cancer; EEC, endometrioid endometrial cancer; GnRHa, gonadotropin-releasing
hormone agonist; G1, grade 1; G2, grade 2; HR, hysteroscopic resection; PROSPERO, International Prospective Register of Systematic Reviews; LNG-IUS, levonorgestrel intrauterine
system; OP, oral progestins; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; RR, recurrence rate.
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1 | INTRODUCTION

Endometrial cancer (EC) is the third most common gynecologi-
cal cancer. The global incidence of EC has increased by 132%
over the past 30years.1*2 In addition, the number of patients
under the age of 40years has risen persistently in recent years,®
and the incidence of early-stage, low-grade EC has increased
from 2.2 to 4.0 per 100000 in women aged 35-39years and
from 0.7 to 2.0 per 100000 in women aged 30-34years from
2000 to 2017.*

The standard therapy for early-stage EC is total extra-fascial
hysterectomy and bilateral salpingo-oophorectomy, with or without
lymphadenectomy®; however, this treatment may not be acceptable
or suitable for young women who have a strong desire to maintain
their fertility. Therefore, fertility-sparing management of EC and
precursor lesions of EC, such as endometrial atypical hyperplasia
(AH), should be considered.

The main conservative therapy for early EC or AH is oral or
intrauterine progestins. In one study, the complete response
(CR) rate was 65.8% for AH and 48.2% for low-grade early-stage
EC, while the recurrence rate (RR) was 23.2% for AH and 35.4%
for low-grade early-stage EC.® Hysteroscopic resection (HR) fol-
lowed by oral or intrauterine progestins has been reported as a
method for improving therapeutic efficacy in many recent stud-
jes.® Previous reviews or meta-analyses have reported that the
CR rates for HR conservative therapy in EC/AH and EC, are ap-
proximately 90%-95.3% (EC), and 98.06% (AH and EC), respec-
tively.7'9 However, reproductive outcomes, including pregnancy
and live birth rates, which are the ultimate goals of fertility-
sparing treatment, are limited and vary widely (pregnancy rate
for EC: 34%-47.8%, live birth rate for EC: 25.5%-30.7%, live
birth rate for EC and AH: 52.57%).”"*° The purpose of our arti-
cle is to systematically analyze the oncological and reproductive
outcomes among AH and EC patients undergoing conservative
therapy with HR.

pregnancy, 31.1% live birth) compared with patients with BMI >28 kg/m? (86.4% CR,
28.4% pregnancy, 23.0% live birth). The HR followed by oral progestogen subgroup
had higher CR rates and higher chances of pregnancy and live birth (91.8% CR, 36.3%
pregnancy, 28.2% live birth) than the HR followed by the levonorgestrel intrauterine
system subgroup (82.5% CR, 25.3% pregnancy, 16.3% live birth).

Conclusions: Hysteroscopic resection followed by progestins appears to be a
promising choice for fertility-sparing treatment in young patients with AH and EEC,
with effective and safe responses. The live birth rate remains to be improved by

providing medical guidance and encouragement.

conservative therapy, endometrial atypical hyperplasia, endometrial cancer, fertility-sparing,

Key message

Hysteroscopic resection-based fertility-sparing therapy
showed an effective and safe response. Patients with
endometrioid endometrial cancer and a BMI <28kg/m?
had higher complete response, pregnancy, and live birth
rates. Live birth rates remain to be improved by providing

medical guidance and encouragement.

2 | MATERIAL AND METHODS

2.1 | Identification of literature

This study followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement for systematic re-
views and meta-analyses. The methodological framework proposed
in the Cochrane Handbook was strictly followed,** and the study was
retrospectively registered in PROSPERO (CRD42023469986). The ar-
ticles were searched from PubMed, Embase, and the Cochrane Library
from inception to October 10, 2023, using combinations of free terms,
with variations, and controlled vocabulary (eg MeSH terms/descrip-
tors), based on the following themes: endometrial cancer, endometrial
atypical hyperplasia, premalignant endometrial, hysteroscopes, fertil-
ity sparing, and conservative treatment (Table S1). Searches were con-

ducted independently by two investigators (SZ and LT).

2.2 | Study selection

The searched articles were saved in a reference manager (Endnote
20; Clarivate, Philadelphia, PA, USA) and duplicate articles were re-
moved. Studies were selected according to the following criteria:
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1. Presence of a group or subgroup of women with clinical stage
IA, low or intermediate grade (G1 or G2) endometrioid EC
(EEC), or AH.

2. Inclusion of patients with fertility-sparing desires.

3. Presence of a group or subgroup of patients undergoing
conservative therapy with HR.

4. Presence of reported oncological and/or reproductive outcomes,
including disease regression, relapse, and/or pregnancy and live
births.

The following exclusion criteria were applied:

1. Original full texts were unavailable.

2. Impossibility to isolate or extract outcome data of interest.

3. Case reports and small studies with fewer than five patients in
total.

4. Articles with the same or duplicated patient information.

5. Articles not written in English or Chinese.

Preliminary screening based on the title, abstract, and full text
was performed by two independent reviewers (SZ and JZ). Second,
a thorough examination of the full text was performed by two in-
dependent reviewers (SZ and YY), and a third reviewer (LC) was
consulted if there was disagreement. For articles with the same or
duplicate patient information, the most recent or complete publica-

tion was selected.

2.3 | Data extraction

Data were extracted by two independent reviewers (YS and XZ),
including study population (country, year of publication, number
of participants, age, body mass index [BMI], and pathological and
histological characteristics), study design, treatment protocol,
method and timing of interval endometrial re-evaluation, follow-up
length, oncological outcomes (i.e. disease regression and relapse),

and reproductive outcomes (i.e. pregnancy and live birth).

2.4 | Quality assessment

Quality assessment was performed by two independent reviewers
(SZ and JZ), according to the checklist developed by Herrera
Cappelletti et al.!® (Table 52 and Appendix S1), which is based on
items of the Newcastle-Ottawa Scale'? and the Methodological
Index for non-randomized studies.® A third reviewer (LT) was
consulted if consensus was not reached.

2.5 | Statistical analyses

For the quantitative synthesis of primary outcomes, the CR rate (the
numerator was the number of patients who achieved CR and the

denominator was the number of patients with EEC or AH undergoing
conservative therapy with HR) and the rates of pregnancy or live
birth (the numerator was the number of patients who became
pregnant or had live births during the follow-up period, and the
denominator was the number of all AH or EEC patients undergoing
conservative therapy with HR, complete responders, or complete
responders who attempted to conceive during the follow-up period)
were estimated by pooling data from individual studies in the
meta-analysis of proportions. For secondary outcomes, the RR (the
numerator was the number of patients who experienced recurrence
during the follow-up period, and the denominator was the number
of patients who achieved CR during the follow-up period) was
estimated by pooling data from individual studies in a meta-analysis
of proportions.

The above-mentioned meta-analysis of proportions was per-
formed using a random- or fixed-effects model to combine the data.
The heterogeneity of the effects was analyzed statistically using the
1 test. A random effects model was used when |? statistics >50%
and the fixed-effect model was used when I? statistics <50%. Forest
plots were used to directly demonstrate the meta-analyses.

Sensitivity analyses were performed using the leave-one-out
strategy, and further subset meta-analyses were defined by criteria
related to BMI (<28kg/m?, >28kg/m?) and type of HR-based com-
bination therapy (HR+oral progestins [OP], HR+levonorgestrel
intrauterine system [LNG-IUS]). Publication bias was assessed by
constructing funnel plots and by using Egger's test for plot asymme-
try (at least 10 studies). All values of p were two-sided, and the level
of significance was <0.05. The above analyses were carried out in R
with packages of “meta” and “metaprop” (R Foundation for Statistical
Computing, Vienna, Austria).

3 | RESULTS

31 |
studies

Selection and characteristics of included

A total of 264 studies were identified (66 duplicates) (Figure 1). After
screening based on titles and abstracts, 163 articles were excluded,
and 35 were retained for full-text review, reporting conservative
treatment for EC/EC and AH. Finally, 21 articles (407 patients with
clinical stage IA, G1-G2, EEC, and 444 patients with AH managed
with HR-based conservative treatment) published up until October
10, 2023, were eligible for this systematic review (Table 1). Six studies
were prospective and 15 were retrospective. These studies were
conducted in Asia (11/21) and Europe (10/21). Nine studies included
only patients with EC, and 12 studies included both patients with
EC and AH.

The mean age of patients with EC ranged from 28.0 to 38.0years
and the mean age of patients with AH ranged from 29.3 to 36.1 years.
The median follow-up length of patients with EC ranged from 9.0 to
194.0months and the median follow-up length of patients with AH
ranged from 13.5 to 58.3 months. The mean BMI of patients with EC
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ranged from 20.4 to 32.4kg/m? and the mean BMI of patients with
AH ranged from 23.4 to 28.8 kg/m?.

Five studies involved G2 EEC'*'® and one involved EEC with
myometrial infiltration (<3 mm).19 The treatment regimens in this re-
view included HR followed by OP (megestrol acetate [160-320mg/
day], medroxyprogesterone acetate [250-500mg/day], and nore-
thisterone acetate [10mg/day]), LNG-IUS insertion regimen, OP +
LNG-IUS, gonadotropin-releasing hormone agonist (GnRHa), and OP
+ GnRHa.

3.2 | Primary outcome
No patients who underwent conservative therapy were reported
to have died in any of the included studies. Outcomes are shown
in Table 2. Of the 407 patients with EEC, 88.6% (95% confidence
interval [Cl] 84.8-92.0; I> 48.7%) achieved CR (Figure 2A). The
chance of pregnancy for all treated patients with EC was 32.4%
(95% Cl 20.2-45.9; 1> 76.2%) based on a meta-analysis of 12 stud-
ies (252 patients) (Figure 2B). The chance of pregnancy for com-
plete responders was 36.7% (95% Cl 23.6-50.8; I? 74.4%) based
on a meta-analysis of 12 studies (221 patients) (Figure 2C). The
chance of pregnancy for complete responders who attempted to
conceive during follow up was higher, 59.6% (95% Cl 43.1-75.2;
I? 59.8%) based on a meta-analysis of 11 studies (127 patients)
(Figure 2D; Table 3).

The chance of live birth for all treated patients with EC was
26.0% (95% Cl 17.3-35.5; 1> 65.7%) based on a meta-analysis of 18

studies (358 patients) (Figure 3A). The chance of live birth for com-
plete responders was 30.6% (95% Cl 21.0-41.0; I? 63.0%) based on
a meta-analysis of 18 studies (307 patients) (Figure 3B). The chance
of live birth for complete responders who attempted to conceive
during follow up was higher at 51.9% (95% Cl 37.1-66.6; I> 52.6%)
based on a meta-analysis of 12 studies (131 patients) (Figure 3C;
Table 3).

Of the 444 patients with AH, 97.0% (95% C| 94.7-98.8; I 48.5%)
had a CR (Figure 4A). The chance of live birth for all treated pa-
tients with AH was 22.2% (95% C| 10.8-35.8; I? 76.0%) based on
a meta-analysis of 9 studies (267 patients) (Figure 4B). The chance
of live birth for complete responders was 23.9% (95% Cl 12.3-37.4;
> 73.1%) based on a meta-analysis of 9 studies (250 patients)
(Figure 4C; Table 3). Sensitivity analyses using the leave-one-out
strategy did not significantly affect the results (Figure S1). Funnel
plots indicated no significant publication bias (Figure S2).

3.3 | Secondary outcome and subset analyses
The overall pooled disease RR was 18.3% (95% ClI 13.7-23.3; I
44.3%) in 327 patients with EEC (18 studies) who had a CR. The
overall pooled disease RR was 10.8% (95% Cl 4.6-18.6; > 71.7%) in
419 patients with AH (12 studies) who had a CR (Table 3).

In further subset meta-analyses of all EEC patients, the CR
rates, the chance of pregnancy, and chance of live birth for all
treated patients with EEC or complete responders or complete

responders who attempted to conceive were higher in patients

262 of records

identified through
database searching

2 of additional
records identified
through other

|

[ 198 of records after duplicates

removed

sources
e \
]—> 163 of records excluded
A J

r e ™

[ 35 of records screened ]——> o

8 of records excluded
irrelevant records
review

27 of full-text articles
assessed for eligibility

6 of full-text articles excluded, with
reasons

* relevant data not extractable
relevant data not available

data duplication

no original data

case reports or cases less than 5

21 of studies included in
qualitative synthesis

FIGURE 1 Study flow diagram.
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(Continued)

TABLE 1

Number of patients, n

Median follow up in
months (range)

Mean BMI (range),

kg/m?

Mean age (range),

year

Study

Publication

year

Treatment

G1 G2

AH EEC

design

Country

Author

NK

HR+OP/L/L+OP

NK
HR+L

NK
33.3 (NK)

32.6 (NK)
32.2 (NK)

37
14
13
10
40

37
14
13
10
40

59
18
19
22
120

2020

China

Xu et al.®

NK

28.8 (NK)
29.5 (NK)
28.3 (NK)

0
0
0
0

NK

HR+OP

NK

HR+L+OP
HR+OP/L

AH:13.5 (1.0-36.0)
EC: 9.0 (3.0-53.0)
32.0 (4.0-49.0)

AH: 23.9° (16.4-44.1)
EC: 24.4° (18.3-36.4)

29.9 (23.6-36.9)

AH: 33.0° (22.0-47.0)

2019

China

Yang et al.3

EC: 31.0" (23.0-42.0)

33.7 (30.0-36.0)

HR+OP

0

2019

China

Yang et al.®®

Abbreviations: AH, atypical hyperplasia; BMI, body mass index; EEC, endometrioid endometrial cancer; G1, grade 1; G2, grade 2; GnRHa, gonadotropin-releasing hormone agonist; HR + GnRHa, combined
treatment with HR and GnRHa; HR + L + OP, combined treatment with HR, LNG-IUS and OP; HR + L, combined treatment with HR and LNG-IUS; HR + OP, combined treatment with HR and OP; HR +

OP/L, combined treatment with HR and OP/HR and LNG-IUS; HR + OP/L/L + OP, combined treatment with HR and OP/HR and LNG-IUS/HR, LNG-IUS and OP; HR + OP+GnRHa, combined treatment

with HR, OP, and GnRHa; HR, hysteroscopic resection; LNG-IUS, levonorgestrel intrauterine system; NK, not known; OP, oral progesterone; P, prospective; R, retrospective.

@Five patients with myometrial invasion.

PMedian value.

with BMI £28kg/m? compared with patients with a BMI >28kg/m?
(Table 4).

In addition, we performed the subset meta-analyses in different
types of HR-based combination therapy (Table 4). The CR rates and
the chances of pregnancy and live birth for all treated patients with
EEC or complete responders were higher in patients in the HR+ OP
subgroups than in patients in the HR+ LNG-IUS subgroups, whereas
the chances of pregnancy and live birth for complete responders
who attempted to conceive were lower in patients in the HR+OP
subgroups than in patients in the HR+LNG-1US subgroups.

4 | DISCUSSION

Overall, our study showed that HR followed by OP or LNG-IUS
resulted in promising outcomes, which is similar to the findings of
previous meta-analyses or systematic reviews. Herrera Cappelletti
et al. reported that pregnancy and live birth rates were 34.0% and
30.7%, respectively, for early-stage EC patients who underwent HR
combined with progestin treatment.’® Lucchini et al. reported that
the CR, RR, and pregnancy rates were 90%, 6.93%, and 34.5%, re-
spectively, in early-stage EC patients who underwent HR followed
by progestins, whereas the CR, RR, and pregnancy rates were 77.7%,
29.17%, and 27.6%, respectively, in patients who only underwent
progestin treatment.” In our results, RR in patients with EEC was
higher compared with the previous study.” We speculate that the
updated articles published recently influence the results, in addition,
we tried to decrease the publication bias as far as possible and case
reports reporting patients who achieved successful pregnancies
were excluded, which may have exaggerated the success of onco-
logical and reproductive outcomes.

Notably, these previous studies” selected all treated women
as the denominators in the calculation of pregnancy and live birth
rates, which may have underestimated reproductive outcomes.
Of course, choosing only complete responders who attempted to
conceive as denominators in the calculation may also overestimate
reproductive outcomes. Therefore, we selected treated patients,
complete responders, and complete responders who attempted to
conceive during follow up separately to obtain comprehensive and
objective results showing the reproductive outcomes of patients
with AH and EC undergoing conservative therapy. Furthermore, we
performed sensitivity analyses to investigate possible effect modi-
fiers and the stability of the findings. Interestingly, the reproductive
outcomes among all treated patients with EEC or complete respond-
ers were better in the HR+OP subgroups than in the HR+ LNG-IUS
subgroups, whereas among complete responders who attempted
to conceive they were worse in the HR+OP subgroups than in the
HR +LNG-IUS subgroups. The opposite results show that reproduc-
tive outcomes are tightly associated with fertility desire and plan-
ning. In addition, the RR was lower in the HR+LNG-IUS subgroup
(11.9%) than in the HR+OP subgroup (23.0%). We anticipate that
more patients in the HR+LNG-IUS subgroup had no short-term fer-
tility plans, so they chose LNG-IUS for treatment and maintenance,
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(Continued)

TABLE 2

Number of patients (n)

Number of patients (n)

Author, Publication

Year

Birth-AH Birth-EEC

Birth

EEC-Re (*) Pregnancy

AH-Re (*)

CR-AH CR-EEC  Re(%)

CR

EEC Treatment

AH

15
46

28

10 HR+L+OP
37

22
59

13

17

30

7

11 20.2,

29

54

83

HR+OP/L/L+OP

(9.0-

46.0)

15

AH:21
EC:6

4 (7.0,4.0-28.0)

4 (8.0, 3.0-26.0)

36

112

148

HR+OP/L

40

120

Yang 2019°%*

HR+OP

6

Yang 2019%

Abbreviations: AH, atypical hyperplasia; AH-Re, number of AH patients who experienced recurrence; Birth, number of patients who had live birth; Birth-AH, number of AH patients who had live birth;

Birth-EEC, number of EEC patients who had live birth; CR, complete response; CR-AH, number of AH patients who achieved CR; CR-EEC, number of EEC patients who achieved CR; EEC, endometrioid

endometrial cancer; EEC-Re, number of EEC patients who experienced recurrence; GnRHa, gonadotropin-releasing hormone agonist; HR + GnRHa, combined treatment with HR and GnRHa; HR+ L+ OP,
combined treatment with HR, LNG-IUS and OP; HR+L, combined treatment with HR and LNG-1US; HR + OP, combined treatment with HR and OP; HR+ OP/L, combined treatment with HR and OP/
HR and LNG-1US; HR+ OP/L/L+OP, combined treatment with HR and OP/HR and LNG-IUS/HR, LNG-IUS and OP; HR+ OP+GnRHa, combined treatment with HR, OP, and GnRHa; HR, hysteroscopic

resection; LNG-1US, levonorgestrel intrauterine system; OP, oral progesterone; Pregnancy, number of patients who became pregnancy; Re, number of patients who experienced recurrence.

*Median time to recurrence after complete response, range.

which may demonstrate the importance of maintenance therapy by

using LNG-IUS.
In previous meta-analyses, as follow-up duration increased, the
chances of pregnancy and birth increased to some extent,'®%” which

can be explained by the fact that reproductive outcomes require
a relatively long observation period. However, as follow-up dura-
tion increases, fertility decreases. Not all complete responders at-
tempted to conceive instantly during the limited follow-up periods
in our included studies, and the live birth rate in all treated patients
or complete responders was higher in patients with EC compared
with patients with AH in this study, which does not conform to the
severity of the disease (Table 3). The live birth rate in all treated pa-
tients was 26.0% vs. 22.2%, respectively, and the live birth rate in
complete responders was 30.6% vs. 23.9%, respectively. We believe
that this was associated with unexplored personal or social reasons,
including relationship status and short-term fertility plans, which can
explain why there is still room for improvement in pregnancy and
live birth rates. Considering the relatively high severity in patients
with EC, they were more actively encouraged to try to conceive as
soon as CR was achieved, and they may prefer to consider assisted
reproductive techniques to improve success rates and reduce the
interval to conception with a lower risk of recurrence. However,
there is a lack of complete individual data regarding the relationship
status and short-term fertility plans, mode and time of conception,
and detailed data during pregnancy and delivery in current studies.
Therefore, more detailed evidence is needed for confirmation of
these assumptions.

Mazzon et al. first described that HR consisted of three steps: re-
section of the tumor lesion, the endometrium adjacent to the tumor
lesion (4-5mm outside), and the myometrium under the tumor lesion
(3-4mm).3¢ Multiple random endometrial biopsies were obtained.
However, in our study, only eight articles performed HR according
to the technique described by Mazzon et al. In addition, Giampaolino
et al. distinguished AH from EC during HR. They resected the su-
perficial endometrium and preserved the basal layer of the endo-
metrium in AH, whereas they performed HR in EC, according to the
three steps described by Mazzon et al.?2 Therefore, the difference in
HR procedures between different studies is one of the contributors
to heterogeneity in our study, which cannot be overlooked when
evaluating the therapeutic effect. In addition, differences in the le-
sions, including size differences and whether lesions were local or
multiple, also influenced the therapeutic effect; therefore, a detailed
description of the lesions is needed in future studies to provide more
convincing evidence. The adverse effects of repeated and excessive
HR, including endometrial destruction, intrauterine adhesion, and
dissemination of cancerous cells into the peritoneal cavity, reduce
the success rate of pregnancy and live births, which is contrary to
the original intention of preserving fertility. Therefore, a standard-
ized HR procedure is necessary to balance therapeutic effect and
endometrial protection.

Currently, conservative therapy is considered for patients with
AH or G1 EEC without myometrial invasion or genetic risk factors.%®
However, in recent years, an increasing number of young patients
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Weight Weight

(A) Study Events Total Proportion 95% Cl  (common) (random)
Atallah et al.- 7 8 —-'— 0.875 [0.473;0.997] 2.0% 3.1%
Ayhan et al- 22 30 _— 0.733 [0.541;0.877] 7.3% 6.5%
Casadio et al- 35 36 “— 0.972 [0.855; 0.999] 8.7% 7.0%
Falcone et al- 26 28 —_— 0.929 [0.765; 0.991] 6.8% 6.3%
Falcone et al.- 12 17 —_— 0.706  [0.440;0.897] 4.2% 5.0%
Giampaolino et al- " 14 —v—-l— 0.786 .953] 3.5% 4.5%
Jing et al- 45 48 — 0.938 . .987] 11.6% 7.7%
Laurelli et al- 14 14 —— 1.000 [0.768; 1.000] 3.5% 4.5%
Laurelli et al- 19 21 — 0.905 [0.696; 0.988] 5.1% 5.6%
Mazzon et al- 6 6 _ 1.000 H 1.6% 2.6%
Patrizia et al- 3 3 + 1.000 0.8% 1.5%
Raffone et al- 2 6 3 0.333 1.6% 2.6%
Shan etal- 1 14 —— 0.786 3.5% 4.5%
Tock et al- 5 9 | 0.556 2.3% 3.4%
Wang et al- 9 11 — 0.818 2.8% 3.9%
Wang et al- 6 6 —_— 1.000 ; 1.6% 2.6%
Wang et al- 30 37 _ 0.811 [0.648;0.920] 9.0% 7.1%
Xietal- 14 16 _— 0.875 [0.617;0.984] 4.0% 4.8%
Xuetal- 29 37 B 0.784 .902] 9.0% 7.1%
Yang et al- 36 40 —_— 0.900 .972] 9.7% 7.3%
Yang et al- 6 6 —_— 1.000  [0.541; 1.000] 1.6% 2.6%
Common effect model 407 OI 0.886 [0.848; 0.920] 100.0% -
Random effects model - 0.879 [0.821; 0.928] - 100.0%
Heterogeneity: /2 = 49%, 1> = 0.0115, p <0.01 f T T T 1

02 0.4 0.6 0.8 1
Weight Weight

(B) Study Events Total Proportion 95% Cl  (common) (random)
Ayhan et al-2020 8 30 —— 0.267 [0.123;0.459] 11.8% 9.7%
Casadio et al-2020 21 36 N 0.583 [0.408; 0.745] 14.1% 10.0%
Falcone et al-2017 14 28 e 0.500 [0.306; 0.694] 11.0% 9.6%
Falcone et al.-2020 3 17 —-'—|— 0.176  [0.038; 0.434] 6.8% 8.5%
Laurelli et al-2011 1 14 —°—| 0.071  [0.002; 0.339] 5.6% 8.1%
Laurelli et al-2016 1 21 P 0.524 [0.298; 0.743] 8.3% 9.0%
Mazzon et al-2020 4 6 - 0.667 [0.223; 0.957] 2.5% 5.8%
Wang et al-2017 6 1 Bl B — 0.545 [0.234;0.833] 4.5% 7.4%
Wang et al-2015 3 6 L 0.500 [0.118; 0.882] 2.5% 5.8%
Wang et al-2014 4 37 —— 0.108  [0.030; 0.254] 14.5% 10.1%
Yang et al-2019 6 40 —_— 0.150  [0.057; 0.298] 15.7% 10.2%
Yang et al-2019 1 6 —_— 0.167  [0.004; 0.641] 2.5% 5.8%
Common effect model 252 ‘ 0.304 [0.244; 0.366] 100.0% -
Random effects model e 0.324 [0.202; 0.458] - 100.0%
Heterogeneity: /2 = 76%, 1> = 0.0358, p < 0.01 T

0.2 04 06 0.8 . .
Weight Weight
(C) Study Events Total Proportion 95% Cl  (common) (random)
Ayhan et al-2020 8 22 — 0.364 [0.172; 0.593] 9.9% 9.4%
Casadio et al-2020 21 35 L 0.600 [0.421;0.761] 15.6% 10.3%
Falcone et al-2017 14 26 —_— 0.538  [0.334;0.734] 11.7% 9.7%
Falcone et al.-2020 3 12 —_— 0.250  [0.055; 0.572] 5.5% 7.9%
Laurelli et al-2011 1 14 —~—| 0.071  [0.002; 0.339] 6.4% 8.3%
Laurelli et al-2016 1" 19 —I—+— 0.579 [0.335;0.797] 8.6% 9.1%
Mazzon et al-2020 4 6 - 0.667 [0.223; 0.957] 2.9% 6.0%
Wang et al-2017 6 9 - 0.667 [0.299; 0.925] 4.2% 7.1%
Wang et al-2015 3 6 L 0.500 [0.118;0.882] 2.9% 6.0%
Wang et al-2014 4 30 —— 0.133  [0.038; 0.307] 13.4% 10.0%
Yang et al-2019 6 36 —— 0.167  [0.064; 0.328] 16.1% 10.3%
Yang et al-2019 1 6 —_— 0.167  [0.004; 0.641] 2.9% 6.0%
Common effect model 221 ‘ 0.353 [0.287; 0.421] 100.0% -
Random effects model ——— 0.367 [0.236; 0.507] - 100.0%

Heterogeneity: /% = 74%, 1% = 0.0369, p < 0.01 I T

02 04 08 08 Weight Weight

(D) study Events Total Proportion 95% Cl  (common) (random)
Ayhan et al-2020 8 17 — 0471 [0.230;0.722] 13.2% 11.3%
Casadio et al-2020 21 34 _ 0.618 [0.436; 0.778] 26.0% 13.2%
Falcone et al-2017 14 15 Ny — 0.933 [0.681; 0.998] 11.7% 10.9%
Falcone et al.-2020 3 9 —~—| 0.333  [0.075; 0.701] 7.2% 9.1%
Laurelli et al-2011 1 3 ; 0.333  [0.008; 0.906] 2.6% 5.2%
Laurelli et al-2016 11 12 —— 0.917  [0.615; 0.998] 9.4% 10.1%
Mazzon et al-2020 4 6 = 0.667 [0.223; 0.957] 4.9% 7.6%
Wang et al-2017 6 1 —0—|— 0.545 [0.234; 0.833] 8.7% 9.8%
Wang et al-2015 3 4 . 0.750  [0.194; 0.994] 3.4% 6.2%
Wang et al-2014 4 1 —_— 0.364 [0.109; 0.692] 8.7% 9.8%
Yang et al-2019 1 5 i 0.200 [0.005; 0.716] 4.2% 6.9%
Common effect model 127 0| 0.618 [0.523; 0.709] 100.0% -
Random effects model —i— 0.596 [0.431; 0.751] - 100.0%
Heterogeneity: /2 = 60%, 1> = 0.0352, p < 0.01

0.2 04 0.6 0.8

FIGURE 2 (A)Overall complete response rate in all endometrial cancer patients treated with hysteroscopic resection-based conservative
therapy. (B) Overall pregnancy rate in all endometrial cancer patients treated with hysteroscopic resection-based conservative therapy.

(C) Overall pregnancy rate in endometrial cancer complete responders treated with hysteroscopic resection-based conservative therapy.

(D) Overall pregnancy rate in endometrial cancer complete responders who attempted to conceive.
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. ) . N have a strong desire to preserve fertility but have EEC with G2 or min-
&2 < X N . T .
_ =i F\r' o & N imal myometrial infiltration. HR can decrease the tumor burden and
g = ; improve therapeutic efficacy, thus shortening the therapeutic time
g g g g to achieve fertility as soon as possible; therefore, some studies have
g P ;f 2 § . < 3 attempted to explore and broaden the indications for conservative
% E :\ﬁ % g _ ‘é Cj E therapy, including G2 EECs and minimal myometrial infiltration (less
g- E g 3 %_ % E E ;:; than 3mm),*®1%2% which are also contributors to clinical heterogeneity.
S g s = However, the data are limited and do not allow us to draw definitive
LE E g g E conclusions. Currently, prospective trials exploring broader indications
g § " N % E § are ongoing (NCT05945407 and NCT05332483),%’ and we believe that
% "§ % S % g “5' é g it would be more persuasive to include their results in the future.
a 22 S8 3% 22 e The risks for early-stage G2 EECs undergoing conservative ther-
apy are higher because of less responsibility for progestins than for
_ ° - G1. The data for G2 EECs are quite limited; it has been reported that
g g = o the rates of CR and live birth were 71.4% (35/49) and 28.5% (10/35),
- = = = respectively, in studies on patients with early-stage G2 EC receiving
_ Q. g E § conservative therapy.'® In our review, G2 patients were included in
= 3 i‘: g § = 2 ?Oi five studies. In four studies, only one patient with G2 EC undergoing
E E :\g % g % ] g & HR followed by progestins, with or without GnRHa, was enrolled.
§ E Z’.; ccy) :g. é § g g None of the patients achieved a CR.**"Y” Another study reported
ﬂIf ?3 - £ e < 2 17 G2 patients that received HR therapy followed by progestins; 11
s £ g s z achieved CR and three had live births.*®
i g § t_:l: g Casadio et al. reported 5-year follow-up outcomes for three pa-
§ go 5 g g % .; 8 o © = tients with G1 EEC with minimal myometrial infiltration treated with
b= E g 43 g é" ¢Z.-; E § E % HR and hormone therapy. One patient achieved fertility; AH was
.% “ T‘: found during follow up and the patient underwent definitive surgery.
E e = 43 One patient did not achieve fertility after 5years of negative follow
§ S~ 2 g § B § up. One patient did not achieve fertility and underwent definitive
?D ™ i ~ R 8 5 surgery because AH was found.r Overall, evidence on the safety
'°§D g § _ % and efficiency of fertility-sparing treatment in EC with minimal myo-
g o ;\?: z_ S 2 2 @ metrial invasion remains limited.
5 E L_: = g < 2 : % The molecular profiling of EC has gained attention in recent years.
g E § g g m ‘2 o g E g Limited evidence shows that for young patients with low-grade, early-
%_ - E § § § § ié_ stage EC and a desire to preserve fertility, p53 wild-type EC benefited
O < E_ = 8 most from fertility-sparing therapy,’®"*? whereas p53 abnormal-type
° g g T: > 5 and mismatch repair deficiency EC responded worse, and the thera-
; § 2 . s @, “E’ T; peutic effect of POLE-mutated-type EC is unclear.*°=** The addition of
% é uEf % § E E g * - § molecular profiling into the process of accurate selection of suitable pa-
b & Z° ‘E ¥ e ; E % E :\o' '§ tients for individual and effective conservative treatments is promising.
g = z% & 3 é The limitations of this study were mainly associated with the avail-
2 o
3 = S\: § “g able clinical data. Many of the included studies were retrospective with
s &03' 35 = § < X = small sample sizes and limited follow-up lengths. Long-term follow-up is
j‘é _ §_ :‘:’ g ; required to evaluate recurrence and reproductive outcomes. Large pro-
g g 2 § "g LE“_ spective randomized studies are urgently needed to validate the clinical
g < ,‘.’\1 ;» ﬁ § < - °§ implications of HR. Publication bias is another limitation that may have
S *2 S g § §' E % z_; 5 ~ % exaggerated the success of oncological and reproductive outcomes. In
E" 4% i; ,3 3 ; % § § ; R § addition, conservative therapy includes not only local treatment of le-
%O R ~"'->': *é. S o ® sions but also systemic management of body weight and blood glucose,
g - E g N o % g - = % - % blood pressure, and blood lipid levels, which have a significant influence
- BB g g 'g i g Eo E g % =§ E é on oncological and reproductive outcomes. However, detailed indi-
w B 238 v ¥ azlzz2?h & § vidual data regarding the prognostic factors, including obesity (weight
n_n' I o T i® g change before and after treatment), type 2 diabetes, polycystic ovary
IE ‘N <. '<(t: syndrome, and metabolic syndrome, are lacking.
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( A) Weight Weight
Study Events Total Proportion 95% Cl  (common) (random)
Atallah et al.-2021 4 8 . 0.500 [0.157;0.843] 2.3% 4.2%
Ayhan et al-2020 5 30 —_— 0.167 [0.056; 0.347] 8.3% 6.8%
Casadio et al-2020 14 36 'i—"_ 0.389 [0.231; 0.565] 9.9% 7.0%
Falcone et al-2017 13 28 — 0.464 [0.275; 0.661] 7.8% 6.6%
Falcone et al.-2020 3 17 —_— 0.176 [0.038; 0.434] 4.8% 5.8%
Giampaolino et al-2019 0 14 —_— ' 0.000 [0.000; 0.232] 4.0% 5.4%
Jing et al-2022 15 48 —t 0.312 [0.187; 0.463] 13.2% 7.4%
Laurelli et al-2011 1 14 —4—0— 0.071  [0.002; 0.339] 4.0% 5.4%
Laurelli et al-2016 10 21 e 0.476 [0.257;0.702] 5.9% 6.2%
Mazzon et al-2020 4 6 i 0.667 [0.223;0.957] 1.8% 3.6%
Shan et al-2013 1 14 _'—| 0.071  [0.002; 0.339] 4.0% 5.4%
Tock et al-2018 2 9 | 0.222  [0.028; 0.600] 2.6% 4.4%
Wang et al-2017 6 11 0.545 [0.234;0.833] 3.1% 4.9%
Wang et al-2015 3 6 ' 0.500 [0.118;0.882] 1.8% 3.6%
Wang et al-2014 4 37 —=— 0.108 [0.030; 0.254] 10.2% 71%
Xi et al-2022 2 16 _— 0.125 [0.016;0.383] 4.5% 5.6%
Xu et al-2020 13 37 — 0.351 [0.202; 0.525] 10.2% 7.1%
Yang et al-2019 1 6 i 0.167 [0.004; 0.641] 1.8% 3.6%
Common effect model 358 ‘ 0.259 [0.211; 0.309] 100.0% -
Random effects model i 0.260 [0.173; 0.355] - 100.0%
Heterogeneity: /2 = 66%, 1> = 0.0267, p < 0.01 ! L ! L !

0 0.2 0.4 0.6 0.8
B Weight Weight

( ) Study Events Total Proportion 95% Cl  (common) (random)
Atallah et al.-2021 4 7 i 0.571 [0.184; 0.901] 2.4% 4.2%
Ayhan et al-2020 5 22 —— 0.227 [0.078; 0.454] 71% 6.6%
Casadio et al-2020 14 35 —.—-— 0.400 [0.239; 0.579] 11.2% 7.3%
Falcone et al-2017 13 26 O B 0.500 [0.299; 0.701] 8.4% 6.9%
Falcone et al.-2020 3 12 —_— 0.250 [0.055; 0.572] 4.0% 5.4%
Giampaolino et al-2019 0 1 — ' 0.000 [0.000; 0.285] 3.6% 5.2%
Jing et al-2022 15 45 —s— 0.333  [0.200; 0.490] 14.4% 7.7%
Laurelli et al-2011 1 14 —~—0— 0.071 [0.002; 0.339] 4.6% 5.7%
Laurelli et al-2016 10 19 i 0.526  [0.289; 0.756] 6.2% 6.3%
Mazzon et al-2020 4 6 i 0.667 [0.223; 0.957] 2.1% 3.9%
Shan et al-2013 1 1" —'——| 0.091 [0.002; 0.413] 3.6% 5.2%
Tock et al-2018 2 5 . 0.400 [0.053; 0.853] 1.7% 3.5%
Wang et al-2017 6 9 0.667 [0.299; 0.925] 3.0% 4.7%
Wang et al-2015 3 6 ! 0.500 [0.118; 0.882] 2.1% 3.9%
Wang et al-2014 4 30 —a—! 0.133  [0.038; 0.307] 9.7% 7.1%
Xi et al-2022 2 14 —_— 0.143  [0.018; 0.428] 4.6% 5.7%
Xu et al-2020 13 29 —_— 0.448 [0.264; 0.643] 9.3% 7.0%
Yang et al-2019 1 6 ) 0.167 [0.004; 0.641] 21% 3.9%
Common effect model 307 ‘ 0.308 [0.253; 0.365] 100.0% -
Random effects model —— 0.306 [0.210; 0.410] - 100.0%
Heterogeneity: I* = 63%, 1> = 0.0281, p < 0.01 ! ! ! ! !

0 0.2 04 0.6 0.8
Weight Weight

(C) Study Events Total Proportion 95% Cl  (common) (random)
Ayhan et al-2020 5 17 _— 0.294 [0.103; 0.560] 12.8% 11.0%
Casadio et al-2020 14 34 — 0.412  [0.246; 0.593] 25.2% 13.2%
Falcone et al-2017 13 15 P 0.867 [0.595; 0.983] 11.3% 10.5%
Falcone et al.-2020 3 9 ¥ 0.333 [0.075; 0.701] 6.9% 8.5%
Laurelli et al-2011 1 3 . 0.333  [0.008; 0.9086] 2.6% 4.6%
Laurelli et al-2016 10 12 |—-— 0.833 [0.516; 0.979] 9.1% 9.6%
Mazzon et al-2020 4 6 .~ 0.667 [0.223; 0.957] 4.7% 6.9%
Tock et al-2018 2 4 L 0.500 [0.068; 0.932] 3.3% 5.5%
Wang et al-2017 6 1 L 0.545 [0.234;0.833] 8.4% 9.3%
Wang et al-2015 3 4 0.750 [0.194; 0.994] 3.3% 5.5%
Wang et al-2014 4 11 E 0.364 [0.109; 0.692] 8.4% 9.3%
Yang et al-2019 1 5 % 0.200 [0.005; 0.716] 4.0% 6.2%
Common effect model 131 ‘ 0.509 [0.415; 0.604] 100.0% -
Random effects model ——— 0.519 [0.371; 0.666] - 100.0%

Heterogeneity: /? = 53%, t* = 0.0267, p = 0.02 ! ! ' !

FIGURE 3 (A) Overall live birth rate in all endometrial cancer patients treated with hysteroscopic resection-based conservative therapy.
(B) Overall live birth rate in endometrial cancer complete responders treated with hysteroscopic resection-based conservative therapy.
(C) Overall live birth rate in endometrial cancer complete responders who attempted to conceive.
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(A) Study Events Total
Atallah et al.-2021 3 3
Ayhan et al-2020 25 27
Casadio et al-2020 46 46
Giampaolino et al-2019 51 55
Jing et al-2022 31 31
Patrizia et al-2015 20 20
Raffone et al-2021 37 37
Shan et al-2013 10 12
Tock et al-2018 7 9
Xi et al-2022 23 25
Xu et al-2020 54 59
Yang et al-2019 112 120
Common effect model 444
Random effects model
Heterogeneity: /2 = 49%, > = 0.0071, p = 0.03

(8) Study Events Total
Atallah et al.-2021 2 3
Ayhan et al-2020 3 27
Casadio et al-2020 21 46
Giampaolino et al-2019 10 55
Jing et al-2022 14 31
Shan et al-2013 0 12
Tock et al-2018 2 9
Xi et al-2022 2 25
Xu et al-2020 17 59
Common effect model 267
Random effects model
Heterogeneity: 1° = 76%, ©° = 0.0323, p < 0.01

(C) Study Events Total
Atallah et al.-2021 2 3
Ayhan et al-2020 3 25
Casadio et al-2020 21 46
Giampaolino et al-2019 10 51
Jing et al-2022 14 31
Shan et al-2013 0 10
Tock et al-2018 2 7
Xi et al-2022 2 23
Xu et al-2020 17 54
Common effect model 250

Random effects model
Heterogeneity: 12 = 73%, 12 = 0.0292, p < 0.01
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FIGURE 4 (A) Overall complete response rate in all atypical hyperplasia patients treated with hysteroscopic resection-based conservative
therapy. (B) Overall live birth rate in all atypical hyperplasia patients treated with hysteroscopic resection-based conservative therapy.
(C) Overall live birth rate in atypical hyperplasia complete responders treated with hysteroscopic resection-based conservative therapy.

5 | CONCLUSION

Our review indicates that HR followed by progestins is a promising
choice for fertility-sparing in young patients with AH and EC with
effective and safe responses. The live birth rate remains to be

improved by providing medical encouragement and guidance.
Large-scale prospective and randomized studies on HR with long-
term follow ups are urgently needed to gain a better understanding
of the reproductive outcomes of young patients with AH and EC

undergoing conservative therapy.
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