
Abstract. Background/Aim: Progestin therapy has been
accepted as therapy for low- and medium-risk endometrial
hyperplasia. The aim of this study was to investigate the
efficacy of the low-dose levonorgestrel-impregnated
intrauterine system (LNG-IUS) 13.5 mg (Jaydess®, Bayer
Pharmaceuticals, Berlin, Germany) as therapy for
endometrial hyperplasia. Patients and Methods: A total of
21 women with histologically-verified endometrial
hyperplasia were prospectively treated with LNG-IUS
Jaydess. Therapy duration was 6 months (n=16) or 3-6
weeks (n=5) depending on individual risk (low- and medium-
risk versus high-risk) for co-existent or future endometrial
carcinoma. Paired endometrial biopsies were sampled prior
to and after therapy and classified according to the WHO94
classification system and D-score. Results: All women with
low- and medium risk endometrial hyperplasia had-therapy
response. In the group of women with high-risk endometrial
hyperplasia only 40% (two out of five) obtained a therapy
response. Conclusion: Low-dose LNG-IUS Jaydess was
proven to be an excellent therapy option for low- and
medium-risk endometrial hyperplasia. For patients with
high-risk endometrial hyperplasia hysterectomy or LNG-IUS
therapy under close surveillance is advised.

Endometrial carcinoma (EC) is presently the most frequent

genital malignancy in women, showing a constant rise all
over the Western world (1, 2). Endometrial hyperplasia, the
preliminary stage of EC, undergoes malignant transformation
in up to 29% of cases if left untreated (3). Women with
atypical endometrial hyperplasia (AH), have been proven to
have the highest risk of co-existent or future EC, have
routinely been treated by hysterectomy (3-6). In contrast,
conservative management with progestin therapy has been
used in clinical practice for women with non-atypical
endometrial hyperplasia (low- and medium risk), although
consensus regarding optimal progestin agent, dose and
therapy duration has never been established. 

During the recent decades the levonorgestrel-impregnated
intrauterine system (LNG-IUS) has been introduced as an
alternative to oral therapy for endometrial hyperplasia and
cohort studies as well as case reports have shown promising
results (7-12). The endometrial mucosal progestin
concentration observed in LNG-IUS 63 mg users has been
measured hundred–fold higher than in oral progestin users (13).
A recent randomized national multicentre study comparing the
high-dose LNG-IUS 52 mg (Mirena®, Bayer Pharmaceuticals,
Berlin, Germany) with oral progestin as therapy for low- and
medium risk endometrial hyperplasia, reported 100% therapy
response for LNG-IUS Mirena after 6 months therapy duration
(14). Lower response rates were found for cyclic (67%) and
continuous (96%) oral progestin (14). 

In selected cases progestin therapy has also been
recommended for women with AH (high-risk). It has also
been considered as an option for women desiring fertility
preservation and for non-ideal surgical candidates. Recent
results have demonstrated resolution of high-risk endometrial
hyperplasia in 66%-85.6% after use of progestin therapy,
intrauterine therapy being superior to oral administration (15-
17). However, the ideal mucosal concentration of progestin
for reversal of low- and medium versus high-risk
endometrial hyperplasia is still unknown. 
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The low-dose LNG-IUS (Jaydess®, Bayer Pharmaceuticals,
Berlin, Germany), recommended for contraception, has a total
content of 13.5 mg levonorgestrel and releases an average of 6
μg/24 hours over 3 years (18, 19). By comparison, the average
release rate for LNG-IUS Mirena is 14 μg/24 hours over 5
years. The low progestin dose provided by LNG-IUS Jaydess
is beneficial to reduce systemic side effects to a minimum. In
addition, LNG-IUS Jaydess is designed with a smaller T-frame
and thinner insertion tube compared to LNG-IUS Mirena, an
advantage for young, nulliparous women and elderly women
with stenotic cervical channel. In the present prospective cohort
study the efficacy of LNG-IUS Jaydess as therapy in 16
women with low- and medium risk endometrial hyperplasia
after 6 months of therapy was investigated. The effect of LNG-
IUS Jaydess in five women with high-risk endometrial
hyperplasia and shorter therapy duration is also reported. 

Patients and Methods
Patients. In the current study 23 women with histologically verified
endometrial hyperplasia were enrolled from five different
gynecological outpatient clinics in northern Norway between
December 2015 and July 2017. The index endometrial biopsies had
been obtained by Pipelle (Pipelle®, Laboratoire CCD, Paris, France)
(n=16), D&C (dilatation and curettage) (n=4) or hysteroscopic
endometrial resection (n=3) due to menometrorrhagia (n=14),
menorrhagia (n=5) or postmenopausal vaginal bleedings (n=4). Two
women reported ongoing use of hormonal replacement therapy
(HRT). Endometrial thickness evaluated by transvaginal ultrasound
(TVUS) varied between one and 18 mm. Index biopsies were
classified according to WHO94 classification and D-score. D-score
category (D-score ≥0 versus D-score <0) were decisive for therapy
group (therapy group A and therapy group B). Patients in therapy
group A, estimated to have low- and medium risk of co-existent or
future EC, were treated conservatively with LNG-IUS Jaydess for 6
months. Patients in therapy group B were scheduled for hysterectomy
due to high risk of co-existent or future EC and underwent therapy
with LNG-IUS Jaydess while waiting for surgery (3-6 weeks).
Control biopsies after six months of therapy were sampled by Pipelle
in therapy group A, whereas in therapy group B the hysterectomy
specimen was sent to histopathological evaluation after surgery. 

Endometrial biopsies. The endometrial biopsy and hysterectomy
specimens were received at the Department of Pathology at the
University Hospital of North Norway for routine assessment. The
samples were fixed in buffered formaldehyde, embedded in paraffin
and further processed in the laboratory before standard histological
sections were made. Diagnostic assessment of WHO94
classification by light microscopy was performed by a trained
gynecologic pathologist (AO) and one additional routine
pathologist, both of whom were blinded to each other’s diagnosis.
Agreement after discordant results was always obtained after
discussion at a two-headed microscope. The index biopsies were
classified into one of three groups: simple hyperplasia (SH),
complex hyperplasia (CH) or atypical hyperplasia (AH) according
to the WHO94 classification, which was still considered the gold
standard for evaluation of endometrial hyperplasia when the study
was planned and formally approved (3, 20) Normalized histology

in the control biopsies after therapy was defined as ordinary
proliferative endometrium or endometrium with the progestin effect
(20). All information from the WHO94 classification of the index
and control biopsies were registered and maintained in a separate
database and subsequently supplemented by information from
hospital records. 

D-score. After microscopical diagnostics and consensus according
to WHO94 classification, the morphometric image analyses
algorithm D-score was performed to improve stratification of risk
groups. The D-score method has proven superior to WHO94
classification in the prediction of cancer outcome (21-24). Women
with D-score 0-1 or >1 are considered to have medium- and low
risk of malignant progression, respectively, and conservative therapy
is accepted. Women with D-score <0 are considered to have high
risk of co-existent or future EC (24). The current clinical
recommendation for these patients in our health region is
hysterectomy. The D-score analyses were performed by two trained
engineers. In the original computerized morphometric analysis on
endometrial hyperplasia, a total of 10 nuclear features and 12
architectural features were analyzed using a linear stepwise
regression analysis and discriminant analysis. Three of these
quantitative features were selected as having significant independent
prognostic value and were combined into the formula called D-
score, as follows: D-score=0.6229+0.0439 × (volume percentage
stroma) – 3.9934 × Ln (standard deviation shortest nuclear axis) –
0.1592 × (outer surface density glands), where Ln stands for natural
logarithm. The measurements were performed with a Q-PRODIT
image analysis system (version 6.1; Leica, Cambridge, UK). The
method describing the performance of the D-score method has been
described in detail in former studies (21, 23, 25).

Ethical approval. The study was approved by the Regional
Committees for Medical and Health Research Ethics (2015/381) and
by the Norwegian Medicines Agency (EUDRACT nr 2015-000612-
17). Study protocol is available at EU Clinical Trials Register.
Written informed consent was mandatory. Insurance for coverage of
pharmaceutical injuries was signed for all study participants. 

Results
Patients. Among the 23 women prospectively recruited to the
study, 18 underwent therapy with LNG-IUS Jaydess for 6
months (therapy group A) while the remaining five women
had LNG-IUS Jaydess inserted for 3-6 weeks while pending
for hysterectomy (therapy group B). Two patients in therapy
group A withdrew from the study after 3 and 11 weeks
respectively, due to intolerable vaginal bleeding and
consequently decided to remove the LNG-IUS (Figure 1).
Clinical and demographic characteristics of the study cohort
completing the study (n=21) are summarized in Table I.
Median age at study inclusion was 47.0 years (range=28-63
years), 28.6% were in reproductive age <45 years, of whom
two were nulliparous. The majority of the patients were
overweight as 66.6% had BMI ≥25. Median BMI in the
study population was 26.12 (range=19.47-46.57 BMI). Table
II shows the distribution of histological WHO94 diagnosis
and D-score categories in the index biopsies for both therapy
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groups. Therapy group A (D-score ≥0) is dominated by SH
and CH while therapy group B (D-score <0) consists of CH
and AH. 

Response to therapy. In therapy group A all women (n=16)
obtained complete response after 6 months treatment time.
Control biopsies displayed inactive or sparse atrophic
endometrial glands as well as pseudo-decidualised endometrial
stroma (Figure 2A and B). Of the two women who interrupted
the study, one was hysterectomised and the other had an
additional endometrial biopsy. The histological investigation
revealed complete therapy response for both. The LNG-IUS
was generally well-tolerated by the study participants. In

therapy group B two out of five women (40%) responded to
therapy. Among the two women that responded, one had
WHO94 diagnosis of CH and D-score –0.0 in index biopsy.
The other had a WHO94 diagnosis of CH and D-score –0.2 in
index biopsy (Figure 2C and D). The three women lacking
therapy response all had WHO94 diagnosis of AH and D-
score values of –0.3, –0.7 and –2.1 respectively, in their index
biopsies. For the woman with D-score -2.1 in index biopsy,
small foci of highly differentiated EC limited to the mucosal
membrane (Figo stage 1a) were diagnosed in the hysterectomy
specimen (Figure 2E and F). Association between clinical
characteristics and therapy response, independent of therapy
group, are summarized in Table III. 
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Figure 1. Flow chart showing study inclusion, therapy groups, withdrawal and therapy response. Therapy response is defined as complete clearance
of hyperplastic glands. 



Adverse events. Vaginal bleeding disturbances assumed
related to study medicine was reported in 9 out of the 21
women. Seven had vaginal bleeding ≥10 days/month and
two had vaginal bleeding <10 days/month. Except for the
two women who withdrew from the study due to vaginal
bleeding, the remaining patients had gradual decrease in
vaginal bleeding after 3 months and acceptable bleeding after
6 months of therapy. 

Discussion

This current cohort pilot study is, to our knowledge, the first
ever to investigate prospective low-dose LNG-IUS 13.5 mg,
releasing average 6 μg levonorgestrel/24 hours, as therapy for
endometrial hyperplasia. The 100% response rate demonstrated
for patients with low- and medium risk endometrial hyperplasia
after 6 months therapy in the present study are in concordance
with previous findings comparing the efficacy of various
progestin therapy regimens (14). The exact mucosal
concentration of levonorgestrel after LNG-IUS Jaydess use is
unknown, however, intrauterine therapy has demonstrated to
give a multiply higher concentration of progestin in the
endometrial mucosa compared to oral administration (13).
Thus, our present results may contribute to establish LNG-IUS
Jaydess as a sufficient therapy option for women with low- and
medium risk endometrial hyperplasia. 

In contrast, only two out of five women with high-risk
endometrial hyperplasia obtained therapy response, clearly a
lower response rate than previously reported (26). A
systematic review found a pooled regression rate of 90% for
AH treated with LNG-IUS 14/20 μg levonorgestrel/24 hours
and a dose-dependent increase in response rate when oral
progestin was compared to LNG-IUS (26). Mean time taken
to achieve complete response for patients with AH and early
EC on different progestin therapy regimens was 5.9 months
(range=1-12 months) in a meta-analysis (27). Whether the
progestin dose delivered to the endometrium by the LNG-IUS
Jaydess is too low to overcome high-risk endometrial
hyperplasia or if the short duration of therapy (3-6 weeks) is
explanatory for the low response rate in women with high-risk
endometrial hyperplasia in our study remains to be clarified. 

Several studies have evaluated clinical characteristics as
predictors of therapy response in patients with endometrial
hyperplasia (28-30). Brownfoot and co-workers reported
higher regression rates (76%) for conservatively treated
premenopausal women with AH than for postmenopausal
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Table I. Clinical and demographic characteristics of study cohort,
n=21. 

                                                                          n                      (%)

Age (years)
   <45                                                                 6                     28.6
   45-55                                                            12                     57.1
   >55                                                                 3                     14.3
BMI (kg/m2)
   Normal Weight (18.5-24.9)                          7                     33.3
   Overweight (25-29.9)                                 10                     47.6
   Obese (≥30)                                                   4                     19.0
Waist (cm)
   <95                                                               14                     66.7
   95-119                                                            6                     28.6
   ≥120                                                               1                       4.8
Estradiol level (nmol/l)
   <0.12                                                              3                     14.3
   0.12-0.26                                                       8                     38.1
   ≥0.27                                                            10                     47.6
Menopausal status*
   Premenopausal                                            12                     57.1
   Perimenopausal                                             5                     23.8
   Postmenopausal                                             4                     19.0
Vaginal bleeding
   Menometrorrhagia                                      14                     66.7
   Menorrhagia                                                  3                     14.3
   Postmenopausal bleeding                             4                     19.0
Parity
   0                                                                     3                     14.3
   1-2                                                                13                     61.9
   3-4                                                                  5                     23.8
   >4                                                                   0                       0
Method of diagnosis
   Pipelle                                                          15                     71.4
   D&C                                                              4                     19.0
   Hysteroscopic resection                                2                       9.5
WHO94 diagnosis
   SH                                                                  5                     23.8
   CH                                                               12                     57.1
   AH                                                                 4                     19.0
D-score category
   <0                                                                   5                     23.8
   ≥0                                                                 16                     76.2

*Menopausal status was defined according to s-estradiol (nmol/l) and s-
FSH (IU/l). Premenopausal, estradiol ≥0.12 FSH ≤30; Perimenopausal,
estradiol ≥0.12 FSH >30; Postmenopausal, estradiol <0.12 FSH >20.
BMI: Body Mass Index; D&C: dilatation and curettage; SH: Simple
hyperplasia; CH: complex hyperplasia; AH: atypical hyperplasia. 

Table II. Distribution of histological WHO94 diagnosis(3) and D-
score(21) categories in index biopsies. Patients with D-score ≥0 were
included in therapy group A and patients with D-score <0 were included
in therapy group B. 

WHO94 diagnosis/              n=16                          n=5                   Total
therapy group                  D-score ≥0               D-score <0                  

SH                                            5                               0                          5
CH                                          10                               2                        12
AH                                           1                               3                          4
                                               16                               5                        21

SH: Simple hyperplasia; CH: complex hyperplasia; AH: atypical
hyperplasia. 
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Figure 2. The panel demonstrates microphotographs from histological specimens of endometrial biopsies, taken before and after 6 months of therapy
with LNG-IUS Jaydess (stained with hematoxylin and eosin, 20× magnifications. SH: Simple hyperplasia; CH: complex hyperplasia: AH: atypical
hyperplasia, EC: endometrial carcinoma). Image represents the index biopsy from a woman in therapy group A showing an area with irregular
glands separated by abundant stroma. The WHO94 diagnosis was SH and D-score 1.8 (A). The control biopsy taken after six months of therapy is
dominated by pseudo-decidualised stroma and extensive glandular atrophy (B). Image represents the index biopsy from a woman in therapy group
B showing tightly packed glands. The WHO94 diagnosis was CH and D-score -0.2 (C). The biopsy taken after 5 weeks of therapy shows therapy
response dominated by pseudo-decidualised stroma and glandular atrophy (D). Image from the index biopsy in another woman in therapy group B
showing tightly packed irregular glands with cellular atypia and small amounts of stroma encompassing each gland. The biopsy was characterized
as AH and D-score -2.1 (E). After 5 weeks of therapy several foci of highly differentiated EC limited to the endometrial mucosa were found in the
hysterectomy specimen (F). 



women (21%) (28). Progression to EC was also significantly
higher in the group of postmenopausal women with AH (28).
Obesity has been associated with higher risk of therapy
failure for both non-atypical hyperplasia and AH (29, 30).
Penner and collaborators also showed that time to resolution
of AH and early EC in morbidly obese patients (BMI ≥35)
was prolonged (29). Higher mean BMI level and higher
mean age in patients without therapy response was found
compared to responders, but the patient group is too small
for drawing reliable conclusions.

In our recent RCT comparing high-dose LNG-IUS Mirena
with oral progestin we demonstrated that more than 40% of
patients with low- and medium risk endometrial hyperplasia
relapsed within two years after therapy withdrawal independent
of therapy regime (31). A threefold higher risk of relapse of
endometrial hyperplasia after successful LNG-IUS therapy for
obese women (BMI >35 kg/m2) with CH has been demonstrated
(30). In the current study, participants reported satisfactory
tolerance for LNG-IUS Jaydess and none had systemic side-
effects during the 6-month therapy period. Correspondingly,
long-term use of LNG-IUS Jaydess might be recommended to
prevent relapse of endometrial hyperplasia, and also as
prophylactic use of LNG-IUS to prevent endometrial hyperplasia
and EC development, particularly in obese women (32). 

This study has important limitations inherent to the small
study population in therapy group B and the short duration of
therapy for these women. Surgery with hysterectomy was
recommended after 3-6 weeks for patients with high-risk

endometrial hyperplasia in accordance to current guidelines in
our health region. As the low-dose LNG-IUS has never before
been explored as therapy for endometrial hyperplasia we
preferred not to deviate from recommendations for ethical
reasons, but for future research larger patient series with longer
therapy duration are mandatory to gain trustable information. 

The current pilot study has demonstrated that the low-dose
LNG-IUS Jaydess proved to be an excellent therapy option
for low- and medium-risk endometrial hyperplasia. However,
close follow-up with periodic endometrial resampling is
mandatory if LNG-IUS Jaydess is considered as therapy for
high-risk endometrial hyperplasia. 
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