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Weight control is vital for patients with early-stage

endometrial cancer or complex atypical hyperplasia

who have received progestin therapy to spare

fertility: a systematic review and meta-analysis
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Objectives: This study aimed to identify potential prognostic factors for patients with

complex atypical hyperplasia (CAH) or early-stage endometrial cancer (EC) who received

progestin therapy to spare fertility and, thus, improve the management of this patient group.

Materials and methods: The PubMed, PMC, EMBASE, Web of Science, and Cochrane

databases were searched for correlational studies published in English. Studies that evaluated

the prognosis of patients with CAH or early-stage EC were pooled for a systematic review and

meta-analysis.

Results: In total, 31 eligible studies, including 8 prospective and 23 retrospective studies

involving 1099 patients, were included in this analysis. The most commonly used progestin agents

were medroxyprogesterone acetate (MPA, 47.0%) and megestrol acetate (MA, 25.5%). The total

complete response (CR) rate was 75.8% (833/1099), and the median time to CR with first-line

progestin therapy was 6 months. In total, 294 (26.8%) patients who achieved CR became pregnant

spontaneously (28 cases) or through assisted reproductive technology (127 cases). During the

median follow-up of 39 months, 245 (22.3%) women developed recurrence. Only one patient

(0.09%) died of the disease. The meta-analysis showed that compared to a BMI<25 kg/m2 and

CAH, a body mass index (BMI) ≥25 kg/m2 (P=0.0004, odds ratios (OR), 0.4; 95% confidence

interval, 0.3–0.6) and EC (P=0.0000, OR, 0.3; 95% confidence interval, 0.2–0.6) were significantly

associated with a higher likelihood of a CR. Patients with a BMI≥25 kg/m2 (P=0.0007, OR, 2.5;

95% confidence interval, 1.4–4.3), PCOS (P=0.0006, OR, 3.4; 95% confidence interval, 1.5–7.9),

and EC (P=0.0344, OR, 2.8; 95% confidence interval, 1.4–5.3) had a significantly higher risk of

recurrence.

Conclusion: In general, patients with CAHor early-stage ECwhowere treatedwith progesterone

therapy had a favorable prognosis. However, the recurrence risk was not insignificant. Weight

control is crucial for improving the clinical management of this patient group.

Keywords: endometrial cancer, complex atypical hyperplasia, fertility-sparing treatment,

progestogens, systematic review

Introduction
Endometrial cancer (EC) is the most common gynecologic malignancy in developed

countries.1 Although EC is typically thought to be a cancer affecting postmenopausal

women, approximately 14% of cases occur in premenopausal women, and 5% of

patients are aged 40 years or younger.2–4 Its precursor, ie, complex atypical hyperplasia

(CAH), affects an even larger proportion of premenopausal women.5 The standard
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treatment for EC includes extrafascial hysterectomy, bilateral

salpingo-oophorectomy, and pelvic and para-aortic lympha-

denectomy, if indicated. This treatment is usually unaccepta-

ble for young patients, who are usually diagnosed at an early

stage with well-differentiated disease 4,6 and usually desire a

fertility-sparing procedure.

Several previous studies have demonstrated that most

“young” patients (premenopausal or aged 45 years or

younger), who commonly have low-grade, minimally

invasive tumors, have excellent clinical outcomes.7,8 In addi-

tion, the risk of myometrial invasion or lymph node metastasis

in young patients is quite low.9,10 Thus, the cure rate among

this patient group is very high. Fertility-sparing treatment to

improve patients’ quality of life is an important consideration.

The feasibility and safety of fertility-sparing treatment, mainly

hormone therapy, in selected patients with early-stage EC or

CAH have been demonstrated in multiple studies.11–13

However, most studies were limited by a small sample size

and/or a single-center design, and definitive conclusions could

not be drawn. In contrast, several other researchers have

demonstrated that fertility preservation may have a nonnegli-

gible negative impact on patients’ survival or risk of relapse.-
14–16 Consequently, the present systematic review was

conducted to explore the potential prognostic factors of

patients with early-stage EC and CAH who receive fertility

preservation treatment. Reasonable suggestions and measures

are proposed to improve themanagement of this patient group.

Materials and methods
Identification of literature
The PubMed, PMC, EMBASE, Web of Science, and

Cochrane databases, where we considered those published

before April 2018, were searched for correlational studies

published in English. The search terms included “endometrial

cancer”, “endometrial carcinoma”, “uterine cancer”, “uterine

carcinoma”, “fertility-sparing”, “fertility preservation”,

“fertility”, “preservation”, “conservative”, or “progestin”.

The search strategy was based on medical subject headings

and free text words in titles/abstracts, with connectives

comprising “AND” or “OR.” We used this search strategy in

PubMed, EMBASE, Web of science and the Cochrane

databases, The full electronic search strategy for Pubmed is

“(((((endometrial cancer [Title/Abstract]) OR endometrial car-

cinoma [Title/Abstract]) OR uterine cancer [Title/Abstract])

OR uterine carcinoma [Title/Abstract])) AND (((fertility spar-

ing [Title/Abstract]) OR conservative [Title/Abstract]) OR

progestin [Title/Abstract]).

Study selection and data extraction
The criteria for this systematic review were as follows: 1)

patients staged based on the International Federation of

Gynecology and Obstetrics (FIGO) staging system; 2) patients

with early-stage EC (Stage IA, G1-G2) or CAH; 3) patients

treated with progestin therapy to spare fertility; 4) available

data regarding disease response and recurrence; and 5) full text

and complete data available. The exclusion criteria were as

follows: 1) review articles, case reports and meta-analyses; 2)

patients with tumors invading the myometrium; 3) progestin

use combined with surgical therapy; 4) studies that did not

stratify the results to distinguish between hyperplasia with or

without complex atypia; 5) non-English language; and 6)

incomplete data.

The literature was reviewed by two different readers

independently (Miaomiao Li and Tao Guo). Disagreements

were resolved by the arbitration of a third reviewer (Ran

Cui). The Methodological Index for Non-Randomized

Studies (MINORS) was implemented to assess the quality of

the nonrandomized studies (Figure 2).17 The demographic

data, including age, body mass index (BMI), diagnosis, med-

ical comorbidities, type of hormonal agent used, patient

response, and side effects of drug therapy, were collected.

Information about the oncological and reproductive outcomes,

including recurrence, survival, pregnancy rate and live birth

rates, was also recorded. BMI was calculated as weight in

kilograms divided by the square of height in meters.

Complete response (CR) was defined as no microscopic evi-

dence of either hyperplasia or cancer cells in endometrial

histopathology. Partial response (PR)was defined as regression

of CAH or EC to simple or complex hyperplasia without

atypia. Stable disease (SD) was defined as the persistence of

pretreatment lesions. The overall survival (OS) times were

calculated in months from the date of the medical treatment

to the death of the patients; survivors at the final follow-up visit

were censored.

Statistical analyses
For calculations of median age and follow up times,

individual data were used if the study reported these values.

Otherwise, each subject in the study was assumed to be the

reported mean or median value for the respective study. For

the studies which did not provide any information, they were

not included in the overall median estimates. Forest plots

were created for each factor to show the pooled odds ratios

(OR) with 95% confidence intervals (CI). The inconsistency

index (I2) value across studies was used to evaluate
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heterogeneity. If the I2 statistic was >50%, a random-effects

model was used. Otherwise, a fixed-effects model was used

(I2<50%). The risk factors were compared with the Pearson

chi-square test. The tests were two-sided. A P-value<0.05

was considered significant. All statistical analyses were

performed using Review Manager 5.3 (The Cochrane

Collaboration, Software Update, Oxford, UK), SPSS

software version 19 (Version X; IBM, Armonk, NY, USA)

and Stata version 12.0 (StataCorp, College Station, TX,

USA). Funnel plots were used to assess publication bias,

which was quantified using Egger’s linear regression test.

Ethics statement
This article does not contain any studies with human

participants performed by any of the authors.

Results
In total, 886 citations were retrieved from the databases by

searching for the terms. Eight hundred forty-nine articles

with irrelevant information based on reviews of the titles

and abstracts were excluded. Three duplicated articles were

also excluded. According to the inclusion criteria, three

articles involving postmenopausal women (two articles) or

lacking original data (one article) were further excluded.

Thus, in total, thirty-one eligible studies, including eight

prospective and twenty-three retrospective studies, involving

1099 patients were included in this analysis (Figure 1). The

clinicopathological characteristics and oncologic and

reproductive outcomes11–14,16–42 of the patients are shown

in Tables 1 and 2, respectively.

The average age of the patients at diagnosis was 32.8

(range: 19–45) years. Nulliparous women accounted for

87.4% of the sample. The average BMI was 24.9

(range: 11.4–70) kg/m2. Diabetes mellitus and abnormal glu-

cose metabolismwere identified in sixteen (1.5%) and twenty-

five (2.3%) patients, respectively. Three patients had hyperten-

sion; in one case, hypertension was related to renal disease.

Polycystic ovarian syndrome (PCOS) was identified in 148

(13.5%) patients. Nine (0.8%) patients had a family history of

Lynch syndrome. CAHwas identified in 316 (28.8%) patients.

The remaining 783 (71.2%) patients had stage IA EC.

The most commonly used progestin agents were

medroxyprogesterone acetate (MPA, 47.0%) and megestrol

acetate (MA, 25.5%). The most common doses were

400–600 mg/d for MPA and 160–240 mg/d for MA. Other

agents, including levonorgestrel intrauterine system, natural

progesterone, hydroxyprogesterone caproate, norethisterone

acetate, and gonadotropin-releasing hormone agonist, were

also used either as a single agent or in combination. The most

common adverse effects includedweight gain (3.6%) and liver

Total number of citations retrieved from databases of primary and 
review articles (n=886)

Articles remaining after full-text assessment (n=37)

Citations excluded based on 
title or abstract (n=849)

Duplicate publication excluded 
(n=3)

Remaining articles (n=34)

Studies included in final analysis (n=31)

Excluded articles: 
impropriate population (n=2)
lack of original data (n=1)

Figure 1 In total, thirty-one eligible studies, including eight prospective and twenty-three retrospective studies, involving 1099 patients were included in this analysis.
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dysfunction (1.1%), followed by nausea (0.5%), diarrhea

(0.4%), breast pain (0.5%), premature ovarian failure

(0.09%), and antithrombin III and fibrinogen irregularities

(0.09%). Grade 3–4 adverse effects associated with progestin

treatment were identified in four patients (0.4%) and included

bodyweight gain (two cases), liver dysfunction (one case), and

premature ovarian failure (one case) No patient developed

thromboembolism. The scheduled progesterone treatment

was not delayed due to these side effects. No treatment-related

deaths were identified.

All patients were closely followed during and after proges-

terone therapy. The median follow-up time was 39 months

(range: 1–412months). Endometrial resampling through endo-

metrial curettage or endometrial biopsywas usually performed

every 3months (31.4%), every 3 to 6months (19.4%) or every

6 months (6.4%). In three studies,14,16,19 the endometrial eva-

luationswere performedmore frequently (every 2months after

the initiation of hormonal therapy). CR was achieved in 806

(73.3%) patients with first-line progesterone therapy. Twenty-

seven patients (2.5%) achieved CR with continued progestin

treatment. Thus, the total CR rate was 75.8%, and the median

time to CR with first-line progestin therapy was 6 months

(range: 1–74 months). PR or SD was achieved in 210

(19.1%) patients. Twelve (1.1%) patients had progressive dis-

ease (PD) during hormonal therapy.

After achieving CR. There were 197 patients accepted

fertility treatment, 65 patients accepted estrogen-progestin

therapy, such as taking oral contraceptives, the 192 patients

did not receive any treatment, just follow up regularly. There

were 71 patients continued to receive progestinswith treatment

dose until pregnancy. The other 61 patients received low-dose

cyclic progestin, such as dydrogesterone and progestin -releas-

ing intrauterine device.

In total, 294 (26.8%) patients who achieved CR became

pregnant spontaneously (28 cases) or with assisted

reproductive technology (127 cases). The median time to

achieve pregnancy was 12.5 months (range: 1–69.7 months).

Forty-nine (4.5%) pregnant patients developed spontaneous

abortion. In total, 225 (20.5%) pregnant patients had live births.

Most (73.8%) pregnant women gave birth at full term.

At the final contact, in total, 245 (22.3%) women had

developed recurrence. The median time to recurrence was 20

(range: 1–358)months. Salvage progestin treatmentwas admi-

nistered in 101 (41.2%) patients with recurrence, and nearly

half (49.5%) of these patients achieved CR again.

Hysterectomy with or without bilateral salpingo-oophorect-

omy was performed in patients with recurrent disease

(eighty-three cases), PR or SD (137 cases), and PD (twelve

cases). Extrauterine lesions were identified in eleven patients

(1.0%) in the ovary (eight cases), fallopian tube (one case),

uterine serosa (one case), bone and lymph gland (one case). In

the entire series, in total, two deaths were described.16,26 One

patient died of simultaneous peritoneal carcinoma and EC.

Only one patient (0.09%) died of the disease; she developed

bone metastasis and lymphadenopathy and died of the disease

14 months after the initial therapy.

0 5 10 15 20 25 30 35

Prospective calculation of the study size

Loss to follow up less than 5%

Follow-up period appropriate to the aim of the
study

Unbiased assessment of the study endpoint

Endpoints appropriate to the aim of the study

Prospective collection of data

Inclusion of consecutive patients

A clearly stated aim

Quality assessment of the studies

adequated inadequated

Figure 2 The quality of the studies according to the MINORS checklist Figure 2. The appropriate follow-up period was defined as at least five years.
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The potential predictors affecting the patients’

response to progestin therapy, including age, BMI,

PCOS, type of hormone agent, and histology type

(CAH or EC), were pooled for a meta-analysis

(Figure 3). No substantial heterogeneity was observed

in each analysis. The I2 values of each analysis were

all less than 50% (6%, 18%, 0%, 0%, and 31%). Thus,

a fixed-effects model was applied. According to the

analysis, compared with a BMI<25 kg/m2 and CAH

(P=0.0000, OR, 0.3; 95% confidence interval, 0.2–

0.6), a BMI≥25 kg/m2 (P=0.0004, OR, 0.4; 95% con-

fidence interval, 0.3–0.6) and EC were significantly

associated with a higher likelihood of achieving CR.

In contrast, age (P=0.3119), PCOS (P=0.2259), and

hormonal agents (P=0.3265) had no impact on CR

(Table 3).

The potential risk factors associated with recurrence,

including age, BMI, PCOS, type of hormone agent, and

histology type (CAH or EC), were also pooled for a

meta-analysis Figure 3. There was no substantial hetero-

geneity in any analysis. The I2 values in each analysis

were all equal to zero. Thus, a fixed-effects model was

applied. Patients with a BMI≥25 kg/m2 (P=0.0007, OR,

2.5; 95% confidence interval, 1.4–4.3), PCOS

(P=0.0006, OR, 3.4; 95% confidence interval, 1.5–7.9),

and EC (P=0.0344, OR, 2.8; 95% confidence interval,

1.4–5.3) had a significantly higher risk of developing

recurrence. Age (P=0.5678) and type of hormonal agent

(P=0.0639) were not identified as risk factors of recur-

rence (Table 3).

Publication bias
According to assessments based on Egger’s test, there was

no significant publication bias in the articles included in

meta-analysis. The funnel diagrams with insignificant

asymmetry are shown in Figure 4.
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Discussion
As women increasingly choose to delay childbearing, young

women diagnosed with CAH or well-differentiated early-

stage EC often wish to maintain fertility. In general, patients

who undergo fertility-sparing treatment with progestins

have a good prognosis. In this analysis, the CR rate was

75.8%, and the median time to CR with first-line progestin

therapy was 6 (range: 1–74) months. The OS rate was as

high as 99.8%. Studies 43–46 in the literature have also

demonstrated that progestin treatment is associated with a

high response rate and a favorable clinical outcome.

However, the recurrence risk associated with progestin

treatment is not insignificant. Based on our data, the

recurrence rate is 30.4%, which is within the range of

rates reported in the literature (30.7%–50%).47–49

Therefore, exploring the prognostic predictors in CAH/EC

patients who received fertility preservation is important for

improving the clinical management of this patient group.

Obesity has been noted to have a linear relationship with

all cancer types.50,51 An increased BMI and obesity are

strongly associated with the incidence and mortality of EC.50

Young patients with CAH or EC frequently have a history of

obesity, which is usually associated with prolonged, unop-

posed estrogen exposure, accounting for the increased risk

factor of EC in obese women.52 This analysis showed that

overweight or obese patients had a higher likelihood of recur-

rence and a lower likelihood of complete remission with

progestin treatment, which is consistent with Koskas’s study.15

In the normal premenstrual endometrium, progesterone coun-

ters estrogen-driven proliferation and induces glandular

differentiation and decidualization in the endometrial

stroma.52 In the absence of progestin, the endometrium con-

tinuously proliferates, and the risk of EC increases. Therefore,

obese patients may have prolonged estrogen exposure after

progestin treatment, likely increasing the probability of disease

recurrence. Courneya et.al53 found a general negative linear

association between BMI and quality of life (QoL) in EC

survivors. The QoL became progressively worse as the BMI

increased from a normal weight to very severe obesity. Arem

et.al54 evaluated the relationship between obesity and EC

survival based on twelve studies, four of which suggested

that obesity is associated with worse survival among women

with EC (risk range from 1.86–2.76) with a BMI≥40 kg/m2

compared with nonobese weight women. We demonstrated

that weight control had a positive effect on the prognosis of

obese patients. Weight control is also vital for patients who

receive progestin treatment.T
ab
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Obesity is present in approximately 30–70% of women

with PCOS.55 Women with PCOS have a three- to five-fold

increased risk of EC.56 Patients with PCOS exhibit

hyperandrogenism, chronic anovulation, and infertility.57

Chronic anovulation is a major risk factor for premenopausal

EC and/or CAH.58 The results of this study indicate that

patients with PCOS are more likely to develop relapse.

Weight control is beneficial for PCOS patients to increase

ovulation and decrease the risk of recurrence.

No progesterone treatment regimen has been established.

MPA and MA are the most commonly used progestins in

fertility-sparing treatment as described in this analysis. The

potency of these two drugs (in terms of endometrial response)

has been reported to be similar.59,60 The relative bioavailability

of MAvia the oral pathway is significantly higher than that of

MPA.61 Ameta-analysis also showed15 that the use ofMAwas

associated with a higher response probability. The adverse

effects associated with progestins were moderated, and no

treatment-related deaths were identified in our review.

Progestin treatment was well tolerated. However, its optimal

regimen and duration require further evaluation.

The pregnancy and live birth rates in patients with EC

after fertility-preserving treatment are also clinical concerns.

Gallos et.al43 described live birth rates of 28% in EC

patients and 26.3% in CAH patients, which are slightly

higher than the rates (20.5%) found in this analysis.

Assisted reproduction treatment had a higher success rate

than spontaneous conception (39.4% VS 14.9%). A

significant proportion of EC and CAH patients are obese

and have anovulatory cycles with a history of infertility.62

The implementation of in vitro fertilization techniques not

only increases the chance of conception but may also

decrease the time to conception.63

After completing pregnancy, patients should be

followed closely. The tissue biopsy methods used to

diagnose endometrial lesions include endometrial

aspiration, dilatation and curettage (D & C), and hys-

teroscopic biopsy. Endometrial aspiration biopsy is an

easy, safe and cost-effective method that has been

reported to be comparable to D&C in the diagnosis of

endometrial hyperplasia and EC.64,65 However, Kim

and colleagues 66 found that endometrial aspiration

biopsy had a lower diagnostic accuracy (diagnostic

concordance, 39.3%) than D&C. Gunderson et.al43

suggested recommending hysterectomy tor patients

who had given birth or had persistent infertility to

reduce the recurrence risk. EC patients who desire

fertility preservation should be fully informed of the

risk of recurrence and followed closely.

There are certain limitations in our review, First, most

included studies were retrospective. No randomized control

trials (RCT) focusing on fertility-sparing treatment for CAH

and EC patients are available in the literature. The results of

this analysis necessitate further evaluation. Second, the

incomplete retrieval of identified research may result in

the bias of our results. Although the possibility of publica-

tion and selection bias could not be excluded, no obvious

bias was detected by the funnel plots.
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Figure 4 the Egger’s test of each outcome of factor in the meta-analysis. (A) Egger’s test of the risk of obesity in disease complete response. (B) Egger’s test of the risk of

obesity in disease recurrence. (C) Egger’s test of the risk of histology type in disease complete response. (D) Egger’s test of the risk of histology type in disease recurrence.

(E) Egger's test of the risk of polycystic ovarian syndrome in disease complete response. (F) Egger's test of the risk of polycystic ovarian syndrome in disease recurrence. (G)

Egger’s test of the risk of hormone type in disease complete response. (H) Egger’s test of the risk of hormone type in disease recurrence. (I) Egger’s test of the risk of age in
disease complete response. (J) Egger’s test of the risk of age in disease recurrence.
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In conclusion, patients with CAH or early-stage EC who

were treated with progesterone therapy had a favorable prog-

nosis. However, the recurrence risk was not insignificant.

Weight control is crucial for improving the clinical manage-

ment of this patient group. The optimal regimen and duration

of progestin treatment require further evaluation.
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