
INTRODUCTION 

Endometrial hyperplasia (EH) is a frequently encountered 
clinical entity peaking in the early 50s and 60s [1,2]. It presents 
commonly with abnormal uterine bleeding (AUB) [3,4]. 
However, its clinical importance largely relates to the risk of 

progression to endometrial carcinoma which is low for simple 
or complex non-atypical EH (<5%) compared with atypical EH 
(approximately 30%) [5,6]. Additionally, a 17%-42.6% risk of 
concurrent endometrial carcinoma was reported in women 
with a biopsy diagnosis of atypical EH [7,8]. 

The optimal management of EH is a subject of considerable 
debate [4,9]. In presence of atypia, fertility preservation with 
progestin therapy has been attempted in young motivated 
patients [10-12], however recommendation of hysterectomy 
seems appropriate [1,4,9-13]. Meanwhile, EH without atypia 
have been traditionally treated with high-dose progestin 
therapy [1,4,13,14]. However, its efficacy is often limited by 

Original Article

LNG-IUS treatment of non-atypical endometrial hyperplasia 
in perimenopausal women: a randomized controlled trial
Hatem Abu Hashim1, Abdelhady Zayed1, Essam Ghayaty2, Mohamed El Rakhawy3 
Departments of 1Obstetrics and Gynecology, 2Clinical Pharmacology, and 3Diagnostic Radiology, Mansoura University, Faculty of 
Medicine, Mansoura, Egypt

See accompanying editorial on page 103.

Received Nov 6, 2012, Revised Dec 4, 2012, Accepted Dec 20, 2012

Correspondence to Hatem Abu Hashim
Department of Obstetrics and Gynecology, Mansoura University, Faculty 
of Medicine, El Gomhoria Street 60, 35516 Mansoura, Egypt. Tel: +20-
502300002, Fax: +20-502234030, E-mail: hatem_ah@hotmail.com

pISSN 2005-0380 
eISSN 2005-0399

Copyright © 2013. Asian Society of Gynecologic Oncology, Korean Society of Gynecologic Oncology 

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and 
reproduction in any medium, provided the original work is properly cited.

www.ejgo.org

Objective: To compare the efficacy of the levonorgestrel-releasing intrauterine system (LNG-IUS) and oral norethisterone 
acetate (NET) for treatment of non-atypical endometrial hyperplasia in perimenopausal women.
Methods: One hundred and twenty perimenopausal women with non-atypical endometrial hyperplasia were selected in this 
randomized controlled trial. Patients received LNG-IUS (n=59) or NET (n=61; 15 mg/day for 3 weeks/cycle) for 3-6 months. 
Outpatient follow-up with endometrial biopsies were undertaken at 3, 6, and 12 months intervals after treatment. Outcome 
measures were; the regression rate, the time to regression and hysterectomy rate. 
Results: A significantly higher regression rate was noted in the LNG-IUS group than in NET group at the 3rd, 6th and 12th month 
follow-up visits using intention-to-treat analysis (67.8% vs. 47.5%, relative risk [RR], 1.42; 79.7% vs. 60.7%, RR, 1.31; and 88.1% vs. 
55.7%, RR, 1.58, respectively). However, no significant difference was found regarding the median time to regression (3 months). 
The hysterectomy rate during the follow-up period was significantly higher in the NET group (57.4% vs.22%, p<0.001). 
Conclusion: LNG-IUS treatment of non-atypical endometrial hyperplasia in perimenopausal women is more effective than 
NET for achieving disease regression for the majority within 1 year. Moreover, it can reduce the number of hysterectomies 
performed. 
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significant side effects e.g. weight gain, edema and irritability 
[1,4,9]. Additionally, a resistance rate of 14% and a recurrence 
rate of 6% were reported following cessation of therapy in 
cases of EH without atypia [15].

Recently, levonorgestrel-releasing intrauterine system (LNG-
IUS) has been reported as a successful treatment option for 
EH [16,17]. Achievement of higher progestin concentrations 
in the endometrium by many folds compared with oral ad-
ministration was reported [18]. Accordingly, these higher local 
concentrations might end up into more consistent results 
with lower recurrence rates than temporary treatment with 
oral progestins.

To the best of our knowledge, no randomized controlled 
trials (RCTs) compared the efficacy of the LNG-IUS and 
norethisterone acetate (NET) for treatment of non-atypical 
EH. To examine this issue, we compared both modalities in a 
prospective RCT in perimenopausal women. 

MATERIALS AND METHODS

1. Study population
This RCT enrolled women complaining of AUB among those 

attending the Outpatient Clinic in Mansoura University Hos-
pitals, Egypt in the period from May 2009 to November 2011. 
A detailed history, examinations and ultrasound evaluation 
were carried out. Endometrial biopsy samples were obtained 
by combination of hysteroscopy with dilatation and curettage 
(D&C) following inpatient admission. Inclusion criteria were 

those with histologically confirmed non-atypical simple or 
complex EH, age between 40 and 50 years with an ongoing 
menstrual cycle for at least 6 months before the onset of AUB 
and no contraindication to either LNG-IUS or NET e.g., current 
or a history of deep venous thrombosis, active thrombophle-
bitis, thromboembolic disorder, or cerebrovascular accident; 
myocardial infarction or ischemic heart disease and liver 
disease. 

Exclusion criteria were EH with atypia, age >50 years, other 
pathology e.g., submucosal myomas or polyps, adnexal 
abnormality, genital infection, hormone therapy or any medi-
cation which might affect the menstrual blood loss within the 
previous 6 months e.g., steroid hormones or anticoagulants, 
previous endometrial ablation, diabetic and/or hypertensive 
patients and those unwilling for medical management. The 
study was approved by Mansoura University Hospital Research 
Ethics Committee and all participants gave informed consent 
before inclusion in the trial. The study protocol was registered 
at the ClinicalTrials.gov (ID: NCT01499602). The trial is reported 
and analyzed following the Consolidated Standards of Report-
ing Trials (CONSORT) criteria. 

2. Randomization
Women were randomized according to a computer-gen-

erated random numeric table prepared by an independent 
statistician with concealment of treatment allocation by use 
of sealed opaque envelopes that were given to a third party 
(nurse) who assigned patients to study arms; group A (LNG-
IUS) or group B (NET). Outcome assessors i.e., those perform-

Fig. 1. CONSORT flow chart of participants in 
this trial. ITT, intention-to-treat analysis; LNG-
IUS, levonorgestrel-releasing intrauterine 
system; NET, norethisterone acetate; PPA, 
per protocol analysis.
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ing histological diagnosis (two independent gynecological 
pathologists) and statistical analysis were blinded to the 
treatment groups. 

3. Protocol and treatment
In group A, LNG-IUS (Mirena, Bayer Schering Pharma Oy, 

Turku, Finland) was inserted and all women underwent 
follow-up at regular intervals for one year. During follow-up 
visits, clinic review, transvaginal ultrasonography (TVS) and 
endometrial histological surveillance by outpatient Pipelle 
sampling were carried out. The first two visits were at the 3rd 
month and 6th month after insertion. Successful treatment 
was defined as histological regression evident by glandular 
atrophy and stroma decidualization [19,20]. If complete 
regression was achieved within 6 months, the follow-up 
interval was extended to 6 months thereafter. For patients 
with unsuccessful treatment after six-months, histological 
surveillance after another 3 and 6 months interval was carried 
out. 

In group B, NET tablets (Cidolut Nor, Chemical Industries 
Development, Cairo, Egypt) were prescribed at a dose of 5 mg 
three times daily (15 mg/day) for 3 weeks over three months. 
Clinical review, TVS and endometrial histological surveillance 
by outpatient Pipelle sampling was carried out by the end of 
the 3rd treatment cycle between the 20th and 23rd day of this 
artificially created menstrual cycle. Successful treatment was 
defined as mentioned above [19,20]. Women with successful 
treatment discontinued progestin therapy and were called for 
follow-up with TVS and outpatient Pipelle sampling 3 months 
later. Meanwhile, women with persistant EH after 3 months 
were prescribed NET for another 3 months and then reevalu-
ated at the end of the 6th month. After that patients were 
counseled for hysterectomy or further 3 months treatment if 
there was no histological evidence of complete regression. 
Meanwhile, women with successful treatment discontinued 
progestin therapy and were called for follow-up 6 months 
later. 

4. Sample size
The primary outcome was the proportion of women with 

complete regression of EH. Secondary outcome measures 
were; the time to complete regression during the 12 months 
follow-up period and the rate of hysterectomy. Sample size 
was calculated based on an expected regression rate of 
75%, in cases of non-atypical EH after at least 3 months of 
any progestin therapy, with at least 3 months follow-up [14]. 
Accordingly, a total of 98 women was required to show an 
observed difference of 20% in the regression rate between 
treatments, with a power of 80% using a two tailed χ2 test with 

a 5% significance level (type I error). With an assumed attrition 
rate of 10%, a total of 108 patients were needed (54 in each arm).

5. Statistical analysis
Data obtained were statistically analyzed using SPSS ver. 15.0 

(SPSS Inc., Chicago, IL, USA). Means were compared using the 
unpaired Student’s t-test while proportions were compared 
using the χ2 test and relative risk with 95% confidence interval 
(CI) were calculated. A p-value of less than 0.05 was consid-
ered statistically significant.

RESULTS

1. Patients’ characteristics
A total of 373 women were assessed for eligibility. One 

hundred and twenty women were randomly assigned to 
treatment and comprised the intention-to-treat population. 
Women received either LNG-IUS (group A, n=59) or NET 
(group B, n=61). Seven patients with confirmed regression of 
EH (3 in group A and 4 in group B) were lost to follow up at 
the end of the 12 months. Fig. 1 shows the flow of participants 
in the trial. During treatment, 6 patients (9.8%) in group B 
suffered from some side effects including nausea in 3 patients 
and weight gain in the other 3 patients, but they continued 
therapy. There were no significant differences between both 
groups as regards baseline characteristics, clinical presenta-
tion and histological types of EH (Table 1).

2. Study outcomes
Table 2 summarizes the effect of therapy in both groups. 

Following treatment, a significantly higher regression rate 
was noted in the LNG-IUS group than in NET group at the 3rd 
and the 6th month follow-up visits (67.8% vs. 47.5%, RR=1.42 
[1.04-1.96], p=0.025; 79.7% vs. 60.7%, RR=1.31 [1.03-1.67], 
p=0.023, respectively). Another 3 women in group A achieved 
regression at the 9th month follow up and another 2 at 12 
months. The remaining seven patients with unsuccessful 
treatment at 12 months were counseled for hysterectomy. 
Histological reports of their hysterectomy specimens showed 
persistent non-atypical complex EH. On the other hand, the 
remaining 24 women in group B with confirmed persistent 
non-atypical complex EH at the 6th month follow up visit 
were counseled for hysterectomy and the same pathology 
was shown in histological reports of their hysterectomy 
specimens. Importantly, at the 12th month follow up visit, a 
significantly higher regression rate was noted in the LNG-IUS 
group than in NET group using intention-to-treat analysis (ITT) 
or the per protocol analysis (88.1% vs. 55.7%, RR=1.58 [1.24-
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2.01], p<0.001; 92.9% vs. 59.6%, RR=1.55 [1.24-1.95], p<0.001, 
respectively). However, there was no significant difference 
between both groups regarding the median time to regres-
sion (3 months for each; p=0.697). 

During the study, 6 patients in group A requested hyster-
ectomy to be done due to persistent bleeding with the LNG-
IUS in situ for about 10 months. Their final histological reports 
of hysterectomy specimens showed regression of EH. On the 
other hand, in group B, none of the 29 cases who achieved 

regression at 3 months showed recurrent hyperplasia in 
their second follow up visit. However, 3 of them requested 
hysterectomy to be done due to persistent irregular bleeding 
and histological assessment of their hysterectomy specimens 
confirmed regression of EH. Another 8 out of 30 women 
in group B who attended the 12th month follow up visit 
requested hysterectomy to be done due to recurrent episodes 
of AUB. Endometrial regression was reported upon histologi-
cal evaluation of the hysterectomy specimens. As a total, so far 

Table 1. Patients' characteristics 

Characteristic Group A
(LNG-IUS, n=59)

Group B
(NET, n=61) p-value

Age (yr) 45.2±1.7 44.5±2.1 0.18

Parity 0.87

    0 13 (22) 14 (23)

    1 or 2 28 (47.5) 31 (50.8)

    >2 18 (30.5) 16 (26.2)

BMI (kg/m2) 31.6±2.8 32.2±3.1 0.43

Waist-to-hip ratio 0.86±0.06 0.85±0.07 0.74

Blood pressure (mmHg)

    Systolic 115.8±8.1 113.5±7.8 0.38

    Diastolic 75.3±5.1 74.7±5.6 0.31

Clinical pattern of AUB 0.80

    Irregular bleeding 45 (76.3) 48 (78.7)

    HMB 8 (13.5) 6 (9.8)

    Prolonged bleeding 6 (10.2) 7 (11.5)

Histological pattern of EH 0.79

    Non-atypical simple EH 5 (8.5) 6 (9.8)

    Non-atypical complex EH 54 (91.5) 55 (90.2)

Values are presented as number (%) or mean±SD. 
AUB, abnormal uterine bleeding; BMI, body mass index; EH, endometrial hyperplasia; HMB, heavy menstrual bleeding; LNG-IUS, levonorgestrel-
releasing intrauterine system; NET, norethisterone acetate.

Table 2. Outcomes in LNG-IUS and norethisterone groups 

                                Variable Group A
(LNG-IUS, n=59)

Group B
(NET, n=61) RR (95% CI) p-value

Proportion achieving regression 

    By 3 mo 40/59 (67.8) 29/61 (47.5) 1.42 (1.04–1.96) 0.025

    By 6 mo 47/59 (79.7) 37/61 (60.7) 1.31 (1.03–1.67) 0.023

    By 12 mo (intention-to-treat analysis) 52/59 (88.1) 34/61 (55.7) 1.58 (1.24–2.01) <0.001

    By 12 mo (per protocol analysis) 52/56 (92.9) 34/57 (59.6) 1.55 (1.24–1.95) <0.001

Median time to regression (mo) 3 (3–12) 3 (3–6) - 0.697

Hysterectomy/all cases 13/59 (22) 35/61 (57.4) 0.38 (0.23–0.65) <0.001

Hysterectomy/regression 6/52 (11.5) 11/37 (29.7) 0.39 (0.16–0.95) 0.031

Values are presented as number (%) and median (range). 
CI, confidence Interval; LNG-IUS, levonorgestrel-releasing intrauterine system; NET, norethisterone acetate; RR, relative risk. 
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13/59 patients (22%) in the LNG-IUS group and 35/61 (57.4%) 
in the NET treatment group have undergone hysterectomy 
with highly significant difference; RR=0.38 (0.23-0.65), 
p<0.001. Moreover, the hysterectomy rate in patients who 
achieved regression in the LNG-IUS group was significantly 
less than that in the NET treatment (11.5% vs. 29.7%, RR=0.39 
[0.16-0.95] respectively, p=0.031) (Table 2). The operation 
was extrafascial total abdominal hysterectomy (and bilateral 
salpingo-oophorectomy in women above 45 years) and no 
atypia or cancer was reported in the hysterectomy specimens. 

DISCUSSION

In this RCT, we have evaluated the efficacy of LNG-IUS in 
treatment of non-atypical EH in perimenopausal women by 
comparing it with oral NET. Perimenopausal women were 
selected as they represent the great sector of outpatient visits 
presented with AUB necessitating further evaluation and 
management. NET was used because medroxyprogesterone 
acetate and megestrol acetate, which represent the most 
commonly used progestins, are not available at the Egyptian 
market. Horn et al. [21], treated pre- and perimenopausal 
patients with complex and atypical EH with NET (5 mg/
day) or medroxyprogesterone acetate (10 mg/day) for 3-5 
months with an overall remission rate of 61.5%. Bese et al. [22] 
reported that 3 months of cyclic NET (15 mg/day) treatment 
reduced both proliferative and apoptotic activities in endo-
metrial tissue with simple non-atypical EH. At the 12th month 
follow-up visit, a significantly higher regression rate was noted 
in the LNG-IUS group than in NET group using ITT (88.1% vs. 
55.7%). Our findings match those of others who found that 
87.5% of patients with non-atypical EH achieved regression 
by 12 months [17,23]. Furthermore, a recent meta-analysis of 
24 observational studies including 1,001 women showed that 
oral progestins achieved a significantly lower pooled regres-
sion rate compared with LNG-IUS for non-atypical complex EH 
(66% vs. 92%) [16].

In our study, the regression time with the Mirena IUS ranged 
from 3 to 12 months (median, 3 months) with a significant 
proportion of the patients (67.8%) achieving regression at the 
3rd month. This success rate matches with 66% regression 
rate within 3 months of Mirena application reported by others 
with a mean duration of 4.5 months [24]. Different regression 
times were reported in other studies as follows; range, 4 to 
12 months (median, 6 months) [17]; range, 7 to 11.7 months 
(mean, 9.4 months) [23]. In our study, EH regression rate 
of 67.8% found after 6 months of Mirena IUS, meanwhile 
another study [25] reported a 100% regression rate after 6 

months. Actually, dissimilarity in the patients' characteristics 
and other methodical details might explain the differences in 
achieved regression rate per time in these studies. However, 
it is noteworthy that beneficial effects were observed within 1 
year of therapy in different studies [17,23,25,26] which could 
be related to complete down-regulation of progesterone 
receptors in glands coinciding with modulation of apoptosis [27].

During the study, 6 patients requested a hysterectomy due 
to persistent bleeding with the LNG-IUS in situ for about 10 
months. Their final histology result confirmed regression of 
EH. This finding matches with that reported by others with 
2/28 of their patients with non-atypical complex EH requested 
a hysterectomy to be done due to persistent bleeding with 
the LNG-IUS in situ for 4 months and 7 months respectively 
[17]. Importantly, a common side effect of the LNG-IUS is per-
sistent bleeding which may be experienced by up to 35% of 
its users during the first three treatment months, decreasing 
to 4% later on [28-30]. This bleeding adds difficulty for reliance 
on patient symptoms to monitor response in case of EH. 

The hysterectomy rate during the 12 months follow-
up period in our study was significantly higher in the NET 
group than LNG-IUS group (57.4% vs. 22%). Moreover, the 
hysterectomy rate in patients with regression was significantly 
less in the LNG-IUS group compared with NET (11.5% vs. 
29.7%). This finding supports the view that the future use of 
LNG-IUS to treat non-atypical EH can reduce the number of 
potentially unnecessary hysterectomies [16,17,23]. No atypia 
or cancer was found in the hysterectomy specimens. This may 
be attributed to the accuracy of the initial diagnosis of EH 
which was carried out by combined hysteroscopy with D&C. 
In conjunction with targeted biopsies or D&C, hysteroscopy 
was reported to have an excellent sensitivity, specificity, posi-
tive, and negative predictive values of 98%, 95%, 96%, and 
98%, respectively to diagnose intrauterine pathology when 
compared with the histological findings of hysterectomy 
specimens [13,31]. 

There are some concerns regarding our study. First, it could 
be argued that conservative management for EH should be 
limited to young patients who want to preserve their fertility 
or patients with medical co-morbidities for whom surgery is 
contraindicated regardless of atypia. However, a recent survey 
carried out at the UK pointed out that the majority of the UK 
gynecologists (52.6%) would prefer two conservative choices 
(oral progestins or LNG-IUS) before deciding a hysterectomy 
for non-atypical EH. On the other hand, for atypical EH, the 
majority of them (83.2%) would perform a hysterectomy and 
would only consider LNG-IUS or oral progestins as a second 
or third option in women who wish to retain fertility [32]. A 
second argument is that endometrial curettage performed for 
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initial diagnosis may have a therapeutic effect by removing 
the hyperplasia lesion from endometrial cavity; thereby the 
results of comparison in this study might be influenced. 
However, although curettage was used for removal of endo-
metrial polyps [33], yet the evidence for a possible therapeutic 
effect in case of EH is lacking. One study evaluated the use 
of therapeutic curettage for menorrhagia and showed just a 
temporary effect as menstrual blood loss was reduced for only 1 
month after curettage but then returned to previous levels [34].

Thirdly, this study was not triple-blinded because of the dif-
ferent nature of treatments. However, outcome assessors i.e., 
those performing the histological diagnosis of specimens and 
statistical analysis were blinded to the treatment groups. A 
fourth argument is that with the low progression rate of non-
atypical EH into endometrial cancer (<5%) [5,6], hysterectomy 
is not necessary for those women who do not respond to pro-
gestin therapy in 6 months and consideration could be given 
to continued treatment for a longer time. However, following 
counseling, those women opted for hysterectomy rather than 
continued oral progestin therapy. Lastly, follow-up evaluation 
was performed in our study by Pipelle endometrial sampling. 
Concerns were raised regarding its accuracy as compared 
with D&C in diagnosing EH. A recent trial evaluated this issue 
among 673 patients [35]. Notably higher agreements were 
found in patients having EH with and without atypia. All cases 
(100%) of non-atypical EH and 90% of atypical EH which were 
diagnosed by D&C were detected on Pipelle biopsy. Sensitiv-
ity of Pipelle biopsy in detection of non-atypical EH was 67% 
vs. 62% for D&C and 75% for atypical EH vs. 83% for D&C [35]. 
Another concern is that the presence of the LNG-IUS in the 
uterine cavity may affect the accuracy of the Pipelle endo-
metrial biopsy obtained during the follow up period. Of note, 
a prospective multicenter Korean study is currently under-
running to estimate the treatment efficacy of LNG-IUS for 
EH as well as evaluating the consistency of the results of the 
office endometrial aspiration biopsy performed with the LNG-
IUS in situ compared with that obtained by D&C after LNG-
IUS removal [36]. Despite the above-mentioned concerns, the 
strength of our study resides in being the first RCT to date that 
evaluated the efficacy of the LNG-IUS for treatment of non-
atypical EH. 

In conclusion, our study illustrates the superiority of LNG-
IUS than the high dose oral NET therapy for non-atypical EH 
and should be regarded as a valuable treatment option in 
these cases being simple, highly effective within one year of 
treatment in addition to its superior compliance. Moreover, 
its use can reduce the number of potentially unnecessary 
hysterectomies performed in this subgroup and hence reduce 
morbidity and health care costs.
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