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This study aimed to evaluate fertility and oncologic outcomes in women with complex hyperplasia
(CH) or complex atypical hyperplasia (CAH) who
received fertility-sparing therapy and in vitro fertilization (IVF). Endometrial carcinoma is the most
common carcinoma of the female genital tract (Stubert and Gerber, 2016), and is associated with endometrial hyperplasia (EH) resulting from long-term
unopposed estrogenic stimulation of the endometrium.
EH is characterized by non-physiological proliferation of endometrium that results in glands with irregular shapes and varying sizes (Horn et al., 2007).
The World Health Organization (WHO) classified it
into four types: simple or complex hyperplasia with or
without atypia. CH is characterized by glands with
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irregular outlines that demonstrate marked structural
complexity and back-to-back crowding. Atypical
hyperplasia designates a proliferation of glands exhibiting cytologic atypia, in which varying degrees of
nuclear atypia and loss of polarity are present (Kurman et al., 1985). It has been reported that high-dose
progestin is safe and efficient for CAH or early-stage
low-grade carcinoma for young women who desire
fertility-preserving treatment (Randall and Kurman,
1997). However, few studies have reported the differences of pregnancy outcomes between patients
with CAH and CH, while those patients take a great
proportion in people suffered from infertility. More
studies about the outcome of IVF are needed. Our aim
is to evaluate fertility and oncological outcomes in
women with CH or CAH who received fertilitysparing therapy.
We conducted a retrospective analysis of patients who were ≤45 years old, diagnosed with either
CAH or CH, who were treated with oral progestin for
fertility preservation at the Center for Reproductive
Medicine of Shandong Provincial Hospital Affiliated
to Shandong University (Jinan, China) from June
2011 to June 2015. The follow-up evaluations were
completed in June 2016. The follow-up time was
between 1 and 5 years. A chart showing the group
division is shown in Fig. 1. Diagnosis and responses
to treatment were based on hysteroscopy surgery or
dilation and curettage (D&C). Patients were categorized into either the CAH group or the CH group.
Patients underwent adequate radiological examination before conservative management, and body mass
index (BMI) was calculated at the beginning of
treatment. The patients who chose medical therapy
were counseled extensively regarding the risk of recurrence or progression. All included patients wished
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to preserve the possibility of pregnancy. Patients were
included if they met the following five inclusion criteria: (1) pathologically confirmed CAH or CH after
hysteroscopy; (2) disease confined to the endometrium; (3) absence of myometrial invasion and extrauterine spread based on diagnostic imaging; (4) infertility; (5) IVF was performed in our hospital. Progestin regimen was 250 mg of medroxyprogesterone
acetate (MPA) daily for both CAH and CH patients.
The patients underwent multiple biopsies (every
12 weeks) while receiving progestin therapy. Hysterectomy was performed when recurrence or progression appeared and patients refused to continue
conservative management. IVF was proposed to
couples and those who agreed underwent the procedure in our institute. Clinical and demographic data
were obtained from medical records. If fertility data
were insufficient, additional information was obtained by telephone interview.
In our study, the 64 patients who met the inclusion criteria were treated with progestin and all had
pregnancy attention. According to the pathologic
analysis, 48 patients had CH and 16 had CAH. Table 1
displays the baseline characteristics of all patients
included in our study. There were no significant
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demographic differences between the CAH and CH
groups. The mean age was 32.5 years in the CAH
group and 32.7 years in the CH group. Thirty-nine
patients were diagnosed with primary infertility and
the other 25 patients were diagnosed with secondary
infertility. A very large proportion of patients had
irregular menstruation; 17 had an endometrial polyp
and 4 patients had intrauterine adhesions. Treatment
included hysterectomy, D&C, and oral progesterone.
The oncology outcomes were: only one patient
received hysterectomy because of the persistence of
CAH and no case of endometrial cancer was observed.
Patients of CAH (93%, 15/16) and CH (100%, 48/48)
were responsive to progesterone therapy. The response rate did not differ between the CAH and CH
groups. The responsive definition is given in our
previous paper (Li et al., 2016). The mean remission
time was about half a year (data not shown because of
the spread of the distribution).
Table 1 showed the main pregnancy outcomes
of the two groups. By the end of follow-up, 25 of
64 patients (39.1%) achieved clinical pregnancies.
Among these patients, 4 patients conceived naturally
and others became pregnant with the help of IVF.
Among the couples who sought IVF to help achieve

Fig. 1 Flow chart of data collection and group division
Table 1 Baseline characteristics of the study population
Infertility type
Age at
Abnormal
BMI
Group
diagnosis Primary Secondary
uterine
(kg/m2)
(year) infertility infertility
bleeding
CAH (n=16) 32.5±4.6
13
3
26.7±5.2
8
(81.25%) (18.75%)
(50%)
CH (n=48) 32.7±4.6
26
22
24.8±3.7
26
(54.17%) (45.83%)
(40.6%)
P-value
0.846
0.054
0.137
0.772

Diabetes
mellitus
type II
2
(12.5%)
2
(4.17%)
0.223

Polycystic
Thyroid Pituitary Tubal Non-resp
ovary
disorder diseases disease onsive
syndrome
2
0
0
2
1
(12.5%)
9
4
1
1
0
(18.75%) (8.33%) (2.08%)
0.566
0.564
1.000 0.088
0.250

BMI: body mass index. Data are expressed as number, number (percentage), or mean±standard deviation (SD)
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pregnancy, 12 women had CAH and 38 had CH.
Three cancelled embryo transfer. The clinical pregnancy rate for IVF was 50.0% (50.0% in the CH
group vs. 50.0% in the CAH group; P=1.000). The
live birth rate following IVF was 38.0% (41.0% in the
CH group vs. 25.0% in the CAH group; P=0.497).
Notably, one patient who failed to achieve pregnancy
following embryo transplantation conceived later
without medical intervention. Based on our analysis
of the outcomes of IVF, including fresh and frozen
cycles, the cumulative live birth rate did not differ significantly between the two groups, including 3 patients
in the CAH group and 16 patients in the CH group.
MPA is the most commonly used agent to treat
CAH and CH, but megestrol acetate and levonorgestrelreleasing intrauterine system have both been reported
to be effective (Gadducci et al., 2009; Orbo et al.,
2014).
It is uncertain whether the outcomes and feasibility of fertility-sparing treatment differ between
those women with CAH and CH. A report demonstrated that 74% (39/53) patients with CAH/grade I
endometrial cancer achieved complete response after
a median period of 6 (3–24) months (Chen et al.,
2016). We cannot ignore the risk of relapse with
conservative treatment. A meta-analysis revealed that
a BMI of 30 kg/m2 or higher is strongly associated
with relapse of CAH after initial regression after
conservative treatment (Yang et al., 2015). Another
study reported that relapse occurred less often for
women with CH (28.3%; 95% confidence interval (CI)
18.5%–40.8%; 17/60 for oral progestogens) than with
CAH (50%; 95% CI 18.7%–81.2%; 3/6 for oral progestogens), and pointed out that a BMI of 35 kg/m2 or
higher is strongly associated with relapse of CAH
after initial regression (Gallos et al., 2013).
In our study, we compared the reproductive
outcomes of the two groups and found no differences
between them. Inoue et al. (2016) identified three
factors considered to affect pregnancy establishment
following conservative treatment with MPA: recurrence, endometrial thickness during ovulation, and
the age of the pregnancy permission. The common
factors associated with IVF outcomes are listed in
Table S1, including infertility type, BMI, etc. The
CAH and CH groups did not differ significantly in
these risk factors. The other debate is on whether
ovarian stimulation during IVF affects disease pro-

gression. A meta-analysis revealed that IVF does not
seem to be associated with elevated cervical cancer
risk, nor with ovarian or endometrial cancer (Siristatidis et al., 2013).
Our research suggests that oral progestin is a
useful temporizing treatment and IVF is effective.
Introduction of IVF soon after achieving tumor disappearance by MPA would therefore be beneficial for
patients with disease recurrence, thin endometrium,
or a higher age of pregnancy permission (Inoue et al.,
2016). The implementation of IVF techniques not
only increases the chance of conception, but it may
also decrease the interval to conception (Gadducci
et al., 2009). A multivariate analysis suggested that
patients who accepted assisted reproductive technology (ART) were more likely to become pregnant
(Zhou et al., 2015). A recent meta-analysis evaluated
the live birth rate after fertility-sparing management
and showed that the live birth rate after ART (39.4%)
was significantly higher than that after spontaneous
pregnancy (14.9%) (Gallos et al., 2013). However,
some can still become pregnant naturally, but may
wish to achieve pregnancy as soon as possible.
Moreover, the patients underwent repeated D&C
which may confer harm to the endometrial thickness
and receptivity and thereby negatively impact the
success of IVF. For patients with a partner, the best
option is IVF. On the one hand, for some patients who
suffered from polycystic ovary syndrome (PCOS) or
other diseases, IVF is a good option to improve the
likelihood of pregnancy. Choosing IVF strategy as
soon as possible gives patients the chance to accept a
radical operation.
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中文概要
题

目：子宫内膜不典型增生或复杂性增生不孕患者孕激
素和IVF后的妊娠结局分析
概 要：本回顾性队列研究包括了年龄在45岁以下被诊断
为伴有或不伴有不典型增生的子宫内膜复杂性
增生患者，对孕激素治疗后的临床结局及妊娠结
局进行了比较。结果表明，伴有或不伴有不典型
增生的子宫内膜复杂性增生接受孕激素治疗后，
其临床及妊娠结局并没有显著差异。我们认为对
于这些患者，在短暂的孕激素治疗控制病情后，
尽快施行体外受精-胚胎移植治疗（IVF）将有利
于改善其妊娠结局。
关键词：孕激素治疗；子宫内膜增生；体外受精-胚胎移
植治疗（IVF）

