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Objective To investigate relapse rates after the successful

treatment of patients with non-atypical endometrial hyperplasia

who were randomised to either a levonorgestrel-impregnated

intrauterine system (LNG-IUS; Mirena�) or two regimens of oral

medroxyprogesterone acetate (MPA) after primary histological

response.

Design A multicentre randomised trial.

Setting Ten different outpatient clinics localised in hospitals and

seven gynaecological private practices in Norway.

Population One hundred and fifty-three women aged 30–70 years

with low- or medium-risk endometrial hyperplasia met the

inclusion criteria, and 153 completed the therapy.

Methods Patients were randomly assigned to one of the following

three treatment arms: LNG-IUS; 10 mg of oral MPA administered

for 10 days per cycle for 6 months; or 10 mg of oral MPA

administered daily for 6 months. The women were followed for

24 months after ending therapy.

Main outcome measures Histological relapse of endometrial

hyperplasia.

Results Histological relapse was observed in 55/135 (41%) women

who had an initial complete treatment response. The relapse rates

were similar in the three therapy groups (P = 0.66). In the

multivariable analyses relapse was dependent on menopausal

status (P = 0.0005) and estrogen level (P = 0.0007).

Conclusions The risk of histological relapse of non-atypical

endometrial hyperplasia is high within 24 months of ceasing

therapy with either the LNG-IUS or oral MPA. Continued

endometrial surveillance and prolonging progestogen therapy

should be considered.

Keywords Endometrial hyperplasia, levonorgestrel-impregnated

intrauterine system, medroxyprogesterone acetate relapse of

endometrial hyperplasia, recurrence of endometrial hyperplasia.

Tweetable abstract Relapse of endometrial hyperplasia after

successful treatment is independent of therapy regime.

Linked article This article is commented on by ID Gallos, p. 1520

in this issue. To view this mini commentary visit http://

dx.doi.org/10.1111/1471-0528.13966.

Please cite this paper as: Ørbo A, Arnes M, Vereide AB, Straume B. Relapse risk of endometrial hyperplasia after treatment with the levonorgestrel-

impregnated intrauterine system or oral progestogens. BJOG 2016;123:1512–1519.

Introduction

Endometrial cancer develops from precursor lesions, but

the risk of progression varies from <1% for simple

endometrial hyperplasia (SH) and 3% for complex

endometrial hyperplasia (CH) to 29% for atypical hyper-

plasia (AH).1 Surgery is considered the therapy of choice

for AH, whereas oral progestogen therapy is more widely

used for non-atypical disease, in light of the lower risk of

developing malignancy. The treatment response to oral

progestogen has been shown to vary, however, with an

average regression rate of 66%.2 Compared with oral ther-

apy, some recent studies have shown that the levonorges-

trel-impregnated intrauterine system (LNG-IUS) is superior

as a primary therapy for non-atypical endometrial hyper-

plasia (SH and CH).2–6 In a prior study, we found a com-

plete treatment response after intrauterine therapy for all of

the included women with non-atypical endometrial hyper-

plasia, compared with a 54% response rate in the oral

treatment group.5 Regression of endometrial hyperplasia
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was achieved in 94.8% of patients with the LNG-IUS and

in 84.0% of patients treated with oral progestogen.3 Our

recently published randomised multicentre controlled trial

(RCT) comparing the therapeutic effects of the LNG-IUS

and oral progestogen supported these earlier observational

findings. We found a 100% therapeutic response for the

LNG-IUS compared with 69% for the low-dose oral pro-

gestogen regimen after 6 months of treatment.7

Thus, sufficient knowledge exists to recommend the

LNG-IUS as a safe and effective therapy for medium- and

low-risk endometrial hyperplasia; however, it is known

that histological relapse of endometrial hyperplasia after

the initial therapeutic response is common. It remains

uncertain whether the LNG-IUS results in fewer relapses

compared with oral therapy, and very few studies have

investigated the time to relapse after completing ther-

apy.5,8–10 In a recent follow-up investigation, Gallos and

collaborators found that relapse occurred less often fol-

lowing treatment with the LNG-IUS compared with oral

therapy.9 Long-term relapse rates were lower for complex

non-atypical hyperplasia compared with AH for both

LNG-IUS and oral progestogen treatment.9 In contrast, a

cohort study with long-term follow-up showed no differ-

ence between the two therapy regimens. Relapse of hyper-

plasia occurred in 43% of women treated with LNG-IUS

compared with 40% of women who used oral progestogen

in a study that included women with non-atypical hyper-

plasia as well as AH.5

In light of the uncertainty around the risk of disease

relapse after discontinuing currently recommended hor-

monal treatments, we followed up participants in our RCT

for 24 months after ceasing treatment for endometrial

hyperplasia to investigate whether the relapse rate and dis-

ease-free interval differ according to therapy regime, pro-

gestogen dose, or route of administration.7 In addition, we

explored the association between relapse rate and patient

characteristics.

Methods

Trial design
This study was organised as a national, randomised, multi-

centre, follow-up trial, with three parallel, equally sized

arms that compared different progestogen therapy regimes

for endometrial hyperplasia. A total of 153 of the 170

women who were originally randomised completed therapy

in one of the following three treatment arms: LNG-IUS

(20 lg of levonorgestrel per 24 hours; Mirena�, Bayer);

10 mg of oral medroxyprogesterone acetate (MPA), admin-

istered for 10 days per cycle; or a continuous regimen of

10 mg of oral MPA, administered daily.7 After 6 months of

treatment, all therapy was withdrawn, and each woman

was followed at 6-month intervals with a clinical examina-

tion and endometrial biopsy. The total follow-up period

for each woman was 24 months from the end of therapy.

The study was designed according to the Consolidated

Standards of Reporting Trials (CONSORT) statement.11 No

changes in design took place after the commencement of

the trial.7 Women who were diagnosed with relapse of

endometrial hyperplasia were censored in the analysis, but

some of these women received additional therapy provided

by their own gynaecologist, and these women were also fol-

lowed for 24 months. The 18 women who failed to respond

to the primary therapy were not included in the present

study;7 however, the histological results regarding the pres-

ence or absence of hyperplasia after 24 months have been

reported in the present article.

Participants
Women between 30 and 70 years of age with histologically

confirmed endometrial hyperplasia, according to the WHO

94 classification,7 were eligible to participate in this trial.

Women with hypersensitivity to progestogen, active genital

infection, history of genital or mammary cancer, undiag-

nosed vaginal bleeding, liver disease, serious throm-

bophlebitis, or pregnancy were excluded.

Study setting, enrolment, and allocation
The study setting, enrolment, and allocation have been

described in detail in a recent article.7 The study inclusion

period was from 1 November 2011 to 1 January 2005. The

treatment period was completed on 1 May 2012. The 24-

month follow-up period for all of the women was com-

pleted on 1 May 2014. The treatment and follow-up for all

of the participating women was performed by gynaecolo-

gists in ten different outpatient clinics in hospitals and

seven gynaecological private practices in Norway. All of the

endometrial biopsies during the treatment and follow-up

periods were sent for histological evaluation at the Depart-

ment of Clinical Pathology, University Hospital of North

Norway.

Follow-up
The regular control visits included a clinical consultation

and endometrial biopsy performed by the gynaecologists at

6, 12, 18, and 24 months. Secondary therapy for women

with relapse was not described in the study protocol, but

some of the women received additional progestogen therapy

from their own gynaecologist (Figure 1). At each visit, the

gynaecologist completed a separate information form that

was sent to the Clinical Research Centre, University Hospital

of North Norway, for electronic recording. The endometrial

biopsies taken at each consultation were immediately soaked

in a separate 10-ml specimen jar in 10% formaldehyde. All

of the biopsies were sent for investigation by light micro-

scopy based on the modified WHO 94 classification.1
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Outcome measures
The primary outcome during follow-up was relapse of

endometrial hyperplasia, as assessed by light microscopy.7

Regular cycling endometrium or atrophic endometrium

was considered to represent a persistent therapeutic effect.

All of the clinical information (study form copies) from

the study was sent by the gynaecologists to the Clinical

Research Centre, University Hospital of North Norway, to

be stored and blinded to the main investigators (AØ, ABV,

MA, and BS). This information was concealed from the

main investigators until the follow-up period was com-

pleted, according to the principle of single blinding. Histo-

logical slides obtained during follow-up were kept in the

treatment database in the Department of Clinical Pathol-

ogy, University Hospital North Norway. For the investiga-

tion of the endometrial biopsies, the pathologists and the

engineers were always blinded to the patients’ treatment

group. The treatment effect, i.e. the presence or absence of

hyperplasia, was verified following consensus between two

pathologists (AØ, who is a gynaecologic pathologist, and

one routine pathologist).

Statistical methods
Standard parametric statistical tests, the Student’s t-test,

and the chi-square test were applied. Among the success-

fully treated patients, we compared the relapsing and non-

relapsing groups using time-to-failure methods such as

Kaplan–Meier plots and log-rank tests. Finally, a multivari-

able analysis was performed using ordinary proportional

hazard regression. We examined models with the ran-

domised groups as the first variable and the putative pre-

dictive variables added one by one; their contribution was

Figure 1. Flow chart showing the enrolment, allocation, results of the initial therapy, and relapses during the 24-month follow-up period.
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evaluated as the difference in �2 log likelihood of the

models with and without the respective variable. As a result

of the non-linearity of the continuous variables, dummy

variables for categories were used in the regression models.

STATA 13.1 was used for all statistical analysis.

Results

Of the 170 women recruited into the RCT, 153 completed

6 months of therapy with cyclic MPA (10 mg), continuous

MPA (10 mg), or LNG-IUS.7 Among these women, 135 were

responders, whereas 18 women had persistent hyperplasia

after 6 months of therapy.7 The 135 women who responded

to therapy were followed and examined every 6 months dur-

ing the 24-month follow-up period. No secondary therapy

was given until relapse occurred. Fifty-five of the 135 women

(41%) relapsed histologically, but no differences were

observed in the time to relapse according to therapeutic regi-

men (P = 0.66). Most relapses occurred during the first

6 months (63.6%), but relapses were observed during the

entire 24-month observation period (Figure 2).

Table 1 presents the baseline demographic data and the

clinical variables that were included in the analysis of pre-

dictors of relapse. Age was significantly different between

the two groups, but when taking the non-linear relation-

ship with the relapse rate into account, the significance

vanished. In the multivariable analyses (Table 2), only

menopausal status and estrogen level contributed signifi-

cantly to the models. As a result of their high biological

correlation, a model including both was not interpretable.

Relapse was independent of parity and body mass index

(BMI). Complex hyperplasia was the most frequent

histopathological diagnosis in both groups. There appeared

to be more relapses in the group with AH, although the

difference was not significant.

Secondary therapy for relapse was not described in the

protocol, and such treatment decisions were left to the par-

ticipating gynaecologists. Ultimately, nine of these women

were treated with the LNG-IUS and three were treated with

cyclic MPA (10 mg per cycle for 3 months). The control

investigation performed after 24 months showed normal

proliferative or atrophic endometrium on microscopy.

Among the 36 women who had no further therapy after

relapse, 20 had normal proliferative or atrophic endome-

trium by control investigation performed after 24 months,

and 16 women had persistent hyperplasia (CH or SH).

Hysterectomy was performed in seven of these women. In

the hysterectomy specimens, five of these women had CH

and two had AH. No carcinomas were diagnosed in any of

the women during the 2 years of follow-up.

The 18 women who did not respond to the primary

therapy after 6 months were also followed up as a separate

group over 24 months.7 Ten of these 18 women were trea-

ted (six with the LNG-IUS and four with cyclic MPA), and

at 24 months all 10 women had histologically normal

endometrium. Five of the 18 women without a response to

the primary therapy had persistent hyperplasia after

24 months of follow-up; three of these women underwent

hysterectomy, two had CH, and one had AH. None of the

women developed endometrial cancer during the 2 years of

follow-up. Three of the 18 women had spontaneous regres-

sion without having received further therapy.

Discussion

Main findings
This is the first randomised multicentre study to report the

relapse rate of endometrial hyperplasia after an initial

therapy response with complete regression of disease.

Although the LNG-IUS proved to be superior to oral ther-

apy for women with endometrial hyperplasia without atyp-

ia,7 no difference existed between the three therapy groups

with regard to the risk of relapse after the discontinuation

of primary therapy.

Thus, in the present study of 135 women with a

response to primary therapy, relapse occurred in 41% of

women during the 24-month follow-up period. Corre-

spondingly, a recent cohort study with 5 years of follow-up

reported that 30.7% of women with hyperplasia had relapse

after oral progestogen was given for 3–12 months.3 Relapse

occurred sooner after oral therapy, compared with LNG-

Figure 2. Kaplan–Meier curve for relapse of hyperplasia during

24 months in women with initial regression treated with either the

LNG-IUS or oral progestogen.

1515

Relapse of endometrial hyperplasia

ª 2015 The Authors. BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of
Royal College of Obstetricians and Gynaecologists



IUS therapy, and only 13.7% of women treated with LNG-

IUS had a relapse;3 however, in that study the LNG-IUS

was left in situ for 5 years,3 contrasting with our RCT

where the LNG-IUS was removed at 6 months. Thus, the

sustained dose of progestogen over a longer treatment time

may explain their more favourable results.3 A pooled

relapse rate of 26% after initial regression has also been

estimated in meta-analyses comparing all existing high-

quality studies of oral and LNG-IUS therapy. This meta-

analysis included 13 different studies with a total of 126

women.2

The optimal follow-up time is not well described in the

literature, and strategies and guidelines for clinical manage-

ment after successful therapy for endometrial hyperplasia

are scarce. Among women with relapse in the present

study, 64% of relapses occurred during the first 6 months

of the follow-up period, although further relapses were

diagnosed every 6 months during the follow-up period

(Figures 1 and 2). Gallos and colleagues reported relapses

that occurred up to 48 months after oral therapy.3 In

LNG-IUS users, relapses were also diagnosed up to 5 years

after therapy withdrawal.3 Even higher relapse rates after

the initial response were described in a cohort study from

northern Norway that reported a 40% relapse rate after

oral therapy and a 27% relapse rate after using the LNG-

IUS, occurring 58–107 months after the cessation of treat-

Table 1. Follow-up for relapse over 24 months in 135 women after successful treatment of endometrial hyperplasia by the LNG-IUS or by oral

progestogen in an RCT

Variable characteristics Recurrence (n = 55) No recurrence (n = 80) Univariate test Kaplan–Meier LogRank test

Therapy regimen

MPA cyclic 12 24

MPA continuous 20 26

LNG-IUS 23 30 P = 0.572 P = 0.62

Age (mean) 45.8 48.5 P = 0.014

≤43 years 17 16

44–48 years 16 18

49–51 years 15 21

≥52 years 7 25 P = 0.076 P = 0.088

WHO*

SH 6 13

CH 39 61

AH 10 6 P = 0.14 P = 0.12

Parity

0 6 11

1 3 13

2 28 24

3+ 18 32 P = 0.056 P = 0.066

BMI (n = 133) 27.0 26.5 P = 0.59

≤22 12 26

23–25 15 14

26–30 15 16

≥30 13 22 P = 0.30 P = 0.28

Menopausal status†

Premenopausal 46 40

Perimenopausal 7 29

Postmenopausal 1 7 P = 001 P = 0.0007

Estrogen level (mean) (n = 129) 0.56 0.39 P = 0.066

0.0–0.13 5 27

0.13–0.28 11 20

0.28–0.58 21 12

≥0.58 17 16 P = 0.001 P = 0.0005

Results according to primary treatment and potential predictors, including univariate and Kaplan–Meier analysis of failure in subgroups. Means/

numbers and significance levels in univariate Student’s t-test, chi-square test, and LogRank test in Kaplan–Meier analysis of survival in subgroups.

Analyses of continuous variables are presented in italics.

*WHO classification for endometrial hyperplasia is modified and defined as three different groups: SH, simple hyperplasia; CH, complex

hyperplasia; AH, atypical hyperplasia.1,12

†Menopausal status is defined according to levels of estradiol and follicle-stimulating hormone (FSH), assessed before the start of therapy.
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ment.5 Thus, endometrial surveillance should be continued

after the initial regression of the disease, but for which

patients and for how long remains unclear.

Few studies have considered predictive factors for the

relapse of endometrial hyperplasia after therapy. Our study

demonstrated that menopausal status was an independent

prognostic factor for relapse in a multivariable analysis,

and that estrogen level was also of importance. In a recent

cohort study, a body mass index (BMI) of 35 or higher

was shown to be an independent prognostic factor that was

strongly associated with the failure of endometrial hyper-

plasia to regress, and it was also associated with an

increased tendency to relapse.9 The connection between

obesity, elevated estrogen levels, and increased risk of

endometrial hyperplasia and cancer is well known.12

Approximately half of the women in our study were

slightly overweight, but BMI was not a significant prognos-

tic factor for relapse.

Strengths and limitations
The strengths of our study include its design: a multicentre

RCT comparing relapse after withdrawal of LNG-IUS and

oral progestogen performed according to the standards of

the CONSORT criteria. Furthermore, no women were lost

to follow-up. The three initial treatment groups were

equally sized and well balanced, and the variables investi-

gated were evenly distributed among the participants.

Investigators and pathologists were blinded to treatment

allocation. Our RCT was powered on histological

regression of endometrial hyperplasia according to the

Table 2. Proportional hazard regression analysis evaluating independent variables added to the therapy regimen, with model significance and

significance of the added variable

Independent variable Hazard

ratio

Confidence

interval

Model

significance

Added variable

significance

Therapy regimen

LNG-IUS Ref.

MPA cyclic 0.75 0.37–1.50

MPA continuous 0.99 0.54–1.80 P = 0.66

Age

≤43 years Ref.

44–48 years 0.92 0.47–1.83

49–51 years 0.80 0.40–1.62

≥52 years 0.36 0.15–0.87 P = 0.18 P = 0.08

WHO*

SH Ref.

CH 1.22 0.52–2.89

AH 2.17 0.79–6.01 P = 0.46 P = 0.25

Parity

0 Ref.

1 0.51 0.13–2.05

2 1.69 0.70–4.09

3+ 1.03 0.41–2.59 P = 0.20 P = 0.09

BMI (n = 133)

≤22 Ref.

23–25 1.80 0.84–3.87

26–30 1.69 0.79–3.63

≥30 1.27 0.57–2.82 P = 0.56 P = 0.40

Menopausal status

Premenopausal Ref.

Perimenopausal 0.29 0.13–0.65

Postmenopausal 0.19 0.026–1.37 P = 0030 P = 0.0005

Estrogen level (n = 129)

0.0–0.13 Ref.

0.13–0.28 2.36 0.87–6.40

0.28–0.58 4.97 2.0–12.4

≥0.58+ 3.98 1.56–10.1 P = 0.0033 P = 0.0007

*WHO classification for endometrial hyperplasia is modified and defined as three different groups: SH, simple hyperplasia; CH, complex

hyperplasia; AH, atypical hyperplasia.1,12

1517

Relapse of endometrial hyperplasia

ª 2015 The Authors. BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of
Royal College of Obstetricians and Gynaecologists



WHO 94 classification after 6 months of progestogen treat-

ment, and not according to rates of disease relapse. Thus

our follow-up study is underpowered: a simplified calcula-

tion based upon our sample size shows that a difference in

relapse rate of about 30% between the two treatment

groups would reach a power of about 80%.

One main weakness of our study was the long inclusion

period of the patients, which lasted for nearly 6 years and

was partly the result of strict inclusion criteria. As shown

in Figure 1, many patients were not eligible for the study,

most often because of the poor quality of endometrial

biopsy material, which was unsuitable for light microscopy

or morphometry. The high number of participating centres

recruiting patients may have resulted in differences in the

questioning of the patients and in the routine reporting of

adverse effects, although the study procedures were

described in detail in the protocol. It is open to discussion

whether such variations might have impaired the validity

of the results. The different age distributions is another

limitation of this study.7 The data demonstrate that a pro-

portionally low fraction of the patients were older than

52 years or were postmenopausal, and differences in the

response linked with hormonal status were not considered.

No interim analyses were performed during the inclusion

period to avoid bias because the first patients included in

the study had completed their treatment before the last

patients were included.

Interpretation
To our knowledge this is the first multicentre RCT to com-

pare histological relapse between the initial 6 months of

therapy with the LNG-IUS and oral progestogen for

endometrial hyperplasia. Our trial showed that the LNG-

IUS is superior for inducing histological regression after

6 months of therapy;7 however, the current follow-up study

has shown that when therapy was withdrawn, no differ-

ences in the rates of relapse between treatment groups were

observed, but overall relapse rates were high, at 41%. Most

relapses occurred during the first 6 months after with-

drawal of therapy, but relapses were observed during the

entire 24-month observational period.

Conclusion

The risk of histological relapse of non-atypical endometrial

hyperplasia is high within 24 months of ceasing therapy

with either the LNG-IUS or oral MPA. Continued endome-

trial surveillance and prolonging progestogen therapy

should be considered.
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