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ABSTRACT

Objective: To evaluate the use of oral nomegestrol acetate/estradiol in random start rapid preparation of endo-
metrium before office hysteroscopic polypectomy.

Study design: Multicenter, prospective, randomized controlled trial.

Setting: University hospitals.

Participants: 80 adult women undergoing office hysteroscopic polypectomy between January 2023 and March
2024 were randomized to intervention (n = 40) or control (n = 40). Exclusion criteria included the presence of
endouterine pathology other than endometrial polyps solely.

Methods: Subjects in the intervention group were treated with oral nomegestrol acetate/estradiol 1.5 mg/2.5 mg/
day started taking the drug from an indefinite time in the menstrual cycle (random start) for 14 days. Subjects in
the control group did not receive any pharmaceutical treatment and underwent polypectomy between days 8 and
11 of the menstrual cycle.

Results: On the day of the procedure, the difference in pre- and post-office hysteroscopic polypectomy endo-
metrial ultrasound thickness was statistically significant between the two groups, with endometrial thickness in
both measurements being thinner for the intervention group (p < 0.001). In the nomegestrol acetate/estradiol-
treated group, compared with the control, there was also a statistically significant difference in the physician’s
assessment of the quality of endometrial preparation (p < 0.001), the quality of visualization of the uterine cavity
(p < 0.001), and satisfaction with the performance of the procedure (p < 0.001). Finally, all surgical outcomes
analyzed were better in the treatment group.

Conclusion: Treatment with nomegestrol acetate/estradiol could provide rapid, satisfactory and low-cost prep-
aration of the endometrium before office polypectomy, thus improving surgical performance and woman'’s
compliance.

Trial registration: ClinicalTrials.gov NCT06316219.
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A. Etrusco et al.
Introduction

Over the years, there has been a change in the application of hys-
teroscopy. This technique that was initially conceived as a purely
diagnostic procedure [1], due to its proven safeness and feasibility, is
now commonly considered the gold standard to treat under direct
visualization many endouterine pathologies in an office setting [2,3].
The technologies currently developed, such as miniaturization of the
instruments and improvement of the optics has brought to safely
perform several procedures in an office setting, causing only minimal or
no women’s discomfort [4]. This progresses allowed to achieve concrete
benefits in terms of cost-effectiveness and enhanced productivity of
physicians’ as well as patient’s time [5]. Although considered a safe
procedure, hysteroscopy is not devoid of complications including uter-
ine perforation, bleeding, severe pain, infection, cervical laceration,
venous air embolisms, or fluid overload [6,7]. A thin endometrium
makes all intrauterine maneuvers easier, ensures good visual control,
reduces the operative time, increases ease of procedure, and decreases
the risk of fluid intravasation [10]. Furthermore, thin endometrium is
recommended to reduce intraoperative bleeding, operative difficulties,
and duration of procedure. For this purpose, preoperative drug treat-
ment may be advisable in infertile women [8]. Classically, before
women undergo procedures such as hysteroscopic myomectomy, drugs
like analogs of gonadotropin-releasing hormone (GnRha) have been
used [9], these, given the cost and the not uncommon presence of side
effects, are not suitable for endometrial preparation in women to be
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referred for all the hysteroscopic procedures such as office hysteroscopic
polypectomies (OHP). As of today therefore, progestins or combined
oral contraceptives (CoC) are preferred for this purpose [10,11]. How-
ever, to date, no conclusive data make it possible to determine which is
the best preoperative treatment to use for endometrial preparation prior
to hysteroscopic procedures. Another factor that for a long time limited
endometrial preparation was the belief that a long time was needed to
effectively shrink the endometrium and that such preparation could not
be initiated at any time during the menstrual cycle. Although some
experience on rapid progestin preparation has been reported to date,
including the use of 5 mg nomegestrol acetate (NOMAC) in a progestin-
only pill formula [12,13], these have never examined the possibility of
employing a CoC and random start protocols (Fig. 1).

Considering this assumption, the aim of our study was to evaluate the
use of oral combination nomegestrol acetate/estradiol (NOMAC/E2) in
random start rapid preparation of endometrium before OHP.

Methods

A multicenter, prospective, randomized, parallel-group study (Clin-
icalTrials.gov NCT06316219) was conducted at the Unit of Gynecology
and Obstetrics, Azienda Ospedaliera Universitaria Policlinico ‘“Paolo
Giaccone”, Palermo, and the Unit of Gynecology and Obstetrics, Azienda
Ospedaliera Universitaria Policlinico “Umberto I”, Rome, between
January 2023 and March 2024.

The study design is in accordance with the Declaration of Helsinki,

—-CONSORT

TRANSPARENT REPORTING of TRIALS
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Fig. 1. CONSORT 2010 flow diagram.
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complies with the guidelines of the Committee on Publication Ethics (htt
ps://publicationethics.org/) and has been approved by the Institutional
Review Board of the lead university hospital (Azienda Ospedaliera
Universitaria Policlinico “Paolo Giaccone”, Palermo, Italy; Approval ID:
03/2023). All design, analysis, data interpretation, writing and revisions
followed the CONSORT (CONsolidated Standards of Reporting Trials)
[14] and SPIRIT (Standard Protocol Items: Recommendation for Inter-
ventional Trials) [15] statements, available through the EQUATOR
(Enhancing the QUAlity and Transparency Of health Research) network
(https://www.equator-network.org/).

Each woman who participated in this study was informed about the
procedures to which they would undergo and signed a consent form for
data collection for research purposes.

A cohort of 80 women was consecutively selected from a population
with suspected endometrial polyp resulting from 2D/3D transvaginal
ultrasound (TVS) screening for abnormal uterine bleeding (AUB). All
TVS were performed during the proliferative phase of the menstrual
cycle in order to obtain the most indicative images. An ultrasound
measurement of endometrial thickness was performed for all women.

All women arrived at the TVS armed with the Pictorial Bleeding
Assessment Chart (PBAC) correctly filled out with menstrual cycle data
for the month prior to the visit.

Because the goal was to perform a single “see and treat” procedure in
order to derive tangible cost-effectiveness benefits and improved woman
satisfaction, women did not undergo a previous diagnostic
hysteroscopy.

Only women with the ultrasound suspicious of endometrial polyps
and who had no risk factors for taking a CoC were included in the pre-
sent study. Women with (1) the presence of submucosal myomas; (2) the
presence of congenital uterine malformations; (3) hormone therapy in
the previous eight weeks (including the drug tested in this study); (4)
adnexal or uterine diseases (including oncologic diseases) for which
hysteroscopy is not the gold standard of management were excluded
from enrollment.

After enrollment, women were randomly assigned in an unstratified
ratio of 1:1 to two groups: the first one (intervention group) was treated
with oral NOMAC/E2 2.5 mg/1.5 mg/day (Zoely, Teva B.V.,
Netherlands); the second one (control group) was given no pharma-
ceutical treatment and underwent to OHP between days 8 and 11 of the
menstrual cycle. The treatment group started taking the drug from an
indefinite time in the menstrual cycle (random start) for 14 days. A
computer-generated randomization program was used, with random
assignment to one of the two groups. Investigators were masked for
treatment assignment. All women taking less than 80 % of the assigned
dose of the study drug were considered noncompliant and excluded from
the study. All women performed a pregnancy test (blood or urine) before
the start of therapy and repeated it on the day of procedure.

Each woman had an outpatient admission, and during this any side
effects (headache, bloating, nausea, heaviness of the lower limbs) re-
ported during drug treatment were recorded.

No medication was administered either orally or vaginally to prepare
the cervix before OHP. For all enrolled women, the hysteroscopic pro-
cedure was performed in the complete absence of anesthesia.

Immediately before and immediately after OHP, two new ultrasound
measurements of endometrial thickness were performed.

Uterine cavity distension was induced by insufflation of saline at
50-80 mmHg using an ENDOMAT system (Karl Stortz, Tuttlingen,
Germany). We used a hysteroscope consisting of a 2.9-mm Hopkins optic
system with 30° oblique view, a 4.3-mm-diameter inner sheath sec.
Bettocchi equipped with a channel for semi-rigid surgical instruments,
and a 5-mm-diameter outer sheath sec. Bettocchi for the release of
distention fluid (Karl Stortz, Tuttlingen, Germany). All procedures were
performed by two single operators (A.E. and M.M.). During hysteros-
copy, the physician, who was unaware of the treatment, classified the
endometrium according to the criteria reported by Baggish et al. [16]
into three types: (1) ’normal’ if consistent with a normotrophic
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endometrium; (2) hypotrophic with normotrophic areas’ if not
completely atrophic; (3) *’atrophic’’ if completely atrophic. All OHPs
were performed using 5-Fr hysteroscopic micro-instruments (scissors
and grasping forceps).

During the procedure, the quality of endometrial preparation, the
quality of visualization of the uterine cavity, and the physician’s satis-
faction in performing the OHP was assessed by asking the physicians to
score by scoring a 5-cm visual analog scale (VAS) from 0 (minimal) to 5
(optimal). Similarly, the woman was asked to rate the pain felt during
and after the hysteroscopic procedure by assigning a score by scoring a
10-cm VAS from 0 (No pain) to 10 (unbearable).

In addition, the following data were recorded: the number and size of
polyps removed; the duration of the office hysteroscopic procedure,
from insertion to removal of the hysteroscope; the amount of distention
medium used; the number of complete resections and whether multiple
procedures were needed; the presence of intra- and postoperative
complications; the presence of uterine bleeding during the procedure;
the need to administer pain medication after the procedure; and the time
to discharge (calculated in minutes from the end of the procedure).

During the menstrual cycle following the procedure, women were
asked to complete the PBAC again to detect any differences between the
two groups. Finally, a 6-month follow-up was conducted to assess any
recurrence of endometrial polyps.

With an assumed rate of achievement of the primary endpoints
(atrophying effect on endometrium and quality of endometrial prepa-
ration) of 90 % for NOMAC/E2, and a dropout rate of 0 %, a sample size
of 90 units would achieve 80 % power to detect the treatment difference
at a 5 % significance level. Statistical analysis was performed by an
author (G.R.) using SPSS11 software (SPSS, Chicago, IL). In order to
compare the data between the two groups, we used Student’s t-test for
parametric data and Mann-Whitney’s U test for nonparametric data. The
dichotomous variables were analyzed with the X2 test and Fisher’s exact
test (when required). A p value <0.05 was considered statistically
significant.

Results

We initially assessed 84 women for eligibility. However, 3 women in
the treatment group did not take the drug correctly, and one patient in
the control group did not perform the procedure at the centers involved
in the study. Thus, we included 80 women in the intention-to-treat
analysis. All participants had regular menstrual cycles. There were no
significant differences between the two groups in terms of age (38.6 +
8.6 vs 40.1 + 7.8, p = 0.4), parity (p = 0.2), and BMI (29.1 + 8.3 vs 28.4
+ 6.7, p = 0.7) (Table 1). None of the women treated with NOMAC/E2
reported any side effects during the days of taking the drug. There were
also no statistically significant differences between the two groups in
terms of endometrial thickness at the time of diagnosis (14.4 + 4.2 vs
14.2 +£ 5.5, p = 0.8) (Table 2). Women in the control group were treated
on average at 9.1 + 0.4 day of menstrual cycle, women in the NOMAC/

Table 1
Basic characteristics of included patients.
Intervention Control p
group group
Patients, n 40 40
Age (years), mean + SD 40.1 +7.8 38.6 + 8.6 0.4
Body Mass Index, (kg/mz), mean + 28.4 + 6.7 29.1 + 8.3 0.7
SD
Parity 0.2
Nulliparous, n (%) 12 (30) 19 (47.5)
Multiparous, n (%) 28 (70) 21 (52.5)

Data are presented as mean + standard deviation (SD) or n (%).

Intervention group: random start nomegestrol acetate/estradiol (NOMAC/E)
treatment.

Control group: no treatment.
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Table 2 Table 3
Characteristics of the endometrium. Analysis of endometrial polyps characteristics, intraoperative data and PBAC.
Intervention Control p Intervention Control P
group group group group
Patients, n 40 40 Patients, n 40 40
Day of the menstrual cycle on which the ~ — 9.1 +0.4
procedure was performed, mean Pol
Day of start of start nomegestrol 7.6 +£0.7 - ° ypls inl I 0 12 1 o
acetate/estradiol intake, mean Multiple polyps, n (%) 5025 7175 7
Removed polyps, mean + SD (range) 1.2 + 0.4 1.3+0.9 0.5
(1-3) (1-3)
Endometrial thickness Size of the polyps (mm), mean + SD 7.0+ 3.4 7.6 + 3.9 0.4

Endometrial thickness at diagnosis 14.2 £ 5.5 144 £4.2 0.8 (range) (3-22) (2-14)

(mm), mean + SD

Endometrial thickness pre-surgery 8.3+3.9 13.2+45 <0.001 .

Surgery items

(mm), mean £ SD (6] i i i + SD 7.3+3.1 10.3 + 4.1 0.001
Endometrial thickness post-surgery 3.8+1.3 6.8 + 4.8 <0.001 Peran.ve time -(mm), mean g . . . <0

Distension medium (mL), mean + SD 720.0 + 296.9 813.4 + 0.2
(mm), mean + SD

356.4
Quality of endometrial preparation 4.6 £ 0.5 3.6 £0.9 <0.001
Endometrial pattern (day of surgery) <0.001 (VAS"), mean + SD

Atrophic, n (%) 34 (85.0) 1(2.5) Surgeon satisfaction (VAS"), mean + 4.6 £ 0.5 3.5+0.7 <0.001

Hypotrophic with normotrophic 6 (15.0) 2(5) SD

areas, n (%) Quality of visualization of the uterine 4.6 + 0.4 3.8+0.4 <0.001

Normal, n (%) 0 (0.0) 37 (92.5) cavity during the procedure (VAS?),

. N mean + SD
Data are presented as mean + standard deviation (SD) or n (%). Complete resection, n (%) 40 (100) 39 (97.5) 1,00
Intervention group: random start nomegestrol acetate/estradiol (NOMAC/E) Need for two surgeries, n (%) 0 (0.0) 1(2.5) 1,00
treatment. Intra-operative complications, n (%) 0 (0.0) 0 (0.0) -
Control group: no treatment. Post-operative complications, n (%) 0(0.0) 0 (0.0) -

Patient pain during procedure 56+ 1.1 6.8 +1.3 <0.001
. (VAS"), mean + SD

E2 group after 14 days after the start of treatment at a. r.ar.ld(?rn time of Patient pain post-procedure (VASY), 2.6 & 1.3 50417 <0.001
menstrual cycle; the recorded mean of the day of CoC initiation was on mean -+ SD
day 7.6 & 0.7 of menstrual cycle. On the day of the procedure, the dif- Need to take pain medication after 0 (0.0) 7 (17.5) 0.01
ference in pre- and post-OHP endometrial ultrasound thickness was S‘;rgery’ n (%)

. e . . Bleedi i % . 10 (20. .001
statistically significant between the two groups, with endometrial eeding during surgery, n (%) 0000 0 (20.6) 0.00
thickness in both measurements being thinner for the NOMAC/E2-
treated group (pre-OHP: 13.2 + 4.5 vs 8.3 + 3.9, p < 0.001; post- PB}?C L sp 1525 4 88.0 1634 4 05

re-surgery, mean X X § .
OHP: 6.8 + 4.8 vs 3.8 £ 1.3, p < 0.001) (Table 2). gery ae

At the time of the procedure, in the control group, the endometrial Post-surgery, mean + SD 791 + 21.9 88.4 + <0.001
patterns (Table 2) were: *’normal’’ (non-responder women) in 37 cases 32.1
(92.5 %); “’hypotrophic with thickened areas’ in 2 cases (5 %); and
’atrophic’ in 1 cases (2.5 %). In the NOMAC/E2-treated group, how- Time to discharge (min), mean =+ SD 55+1.9 89+36  <0.001
ever, we reported the following endometrial patterns: *’normotrophic’’ Recurrence, n (%) 0 (0.0) 7 (17.5) <0.001

(nonresponder women) in O cases (0.0 %); *’hypotrophic with thickened
areas’’ in 6 cases (15 %); *"atrophic’’ in 34 cases (85 %). In the NOMAC/
E2-treated group, compared with the control, there were more women
who showed *’hypotrophic with normotrophic areas’ or ’’atrophic’
endometrial patterns (p < 0.001).

Table 3 lists the characteristics of polyps, surgical items, pre- and
post-treatment PBAC, and the number of recurrences. The number of
polyps removed was comparable between the two groups and there were
statistically significant differences in the size of polyps removed (7.0 +
3.4 vs 7.6 £ 3.9, p = 0.4 range was 3-22 cm for the intervention group
and 2-14 cm for controls). We did not report any complication during
and after the procedure. In the NOMAC/E2-treated group, there was a
reduction in the duration of the procedure, and in the number of
bleedings during OHP (p = 0.001).

There was also a statistically significant difference in the physician’s
assessment of the quality of endometrial preparation (3.6 = 0.9 vs 4.6 +
0.5, p < 0.001), the quality of visualization of the uterine cavity during
the procedure (3.8 + 0.4 vs 4.6 + 0.4, p < 0.001), and satisfaction with
the performance of the procedure (3.5 + 0.7 vs 4.6 + 0.5, p < 0.001).

NOMAC/E2-treated women also experienced less pain both during
(6.8 +1.3vs5.6+ 1.1, p < 0.001) and after the procedure (5.0 + 1.7 vs
2.6 + 1.3, p < 0.001), with less need to take analgesics (p = 0.01) and
reduced time to discharge after the procedure (p < 0.001).

Pre-operative PBAC were evaluable (p = 0.5); on re-evaluation of
post-OHP menstrual cycle PBAC, the NOMAC/E2-treated group had
lower values (88.4 + 32.1 vs 72.1 + 21.9, p < 0.001).
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Data are presented as mean + standard deviation (SD) or n (%).
Intervention group: random start nomegestrol acetate/estradiol (NOMAC/E)
treatment.
Control group: no treatment.
PBAC: Pictorial Bleeding Assessment Chart.
# VAS: Visual Analogue Scale from 0 (minimal) to 5 (optimal).
b VAS: Visual Analogue Scale from 0 (no pain) to 10 (unbearable).

Finally, after six months of follow-up, there were 7 (17.5 %) re-
currences for the control group and none in the treatment group.

Discussion

The presence of a thin endometrium plays an important role in
allowing the best operative conditions in hysteroscopic procedure, and,
for this reason, diagnostic or operative procedures are scheduled in the
early follicular phase, between the eighth and eleventh menstrual days,
as the most favorable physiological condition associated with endome-
trial thickness reduction [17]. Difficulty in timing the procedure for the
immediate postmenstrual phase and the unpredictable thickness of the
unprepared endometrium have resulted in a focus on the use of endo-
metrial thinning hormonal agents before the procedure [18], with the
rationale being based on the ability to reduce endometrial growth and
vascularization. Although several drugs have been used to achieve
hypotrophy/atrophy of the endometrium before hysteroscopic proced-
ure [19,20], there is currently no clear consensus on which drug
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treatment is best. Administration of GnRHa is an effective method for
endometrial preparation. Reliable thinning of the endometrial mucosa is
obtained after 2 months of therapy. However, because of cost and po-
tency, GnRH agonists may be considered overtreatment in cases of OHP
[10].

In addition, few studies have been focused on rapid preparations to
date [12,13], but there has been no question of whether there is a real
need to initiate drug administration in the first few days of menstrual
flow. The study by Florio et al. [13] had examined the use of NOMAC as
a rapid preparation, but not in combination and not randomly. Consis-
tent with our study, the authors had concluded that NOMAC may be
useful in endometrial preparation prior to operative hysteroscopy. OHP,
however, remains the most common procedure for a hysteroscopist, and
the ability to complete it under the most appropriate conditions should
be the physician’s prerogative [21]. In addition, the introduction of
increasingly cutting-edge technologies that are adapted to the outpa-
tient setting allow an increasing number of hysteroscopic office pro-
cedures [2,3]. The adoption of rapid endometrial preparation with
random start would also allow for more efficient management of the
waiting list, preventing some procedures from being skipped due to the
lack of synchronization between the availability of pre-established
hospital space and the women’s menstrual cycle. The use of 5 mg
NOMAC for 14 days, starting from day 1 of menstrual cycle has showed
to be a fast, satisfactory and low-cost preparation of the endometrium
before the procedure [12], but has not been analyzed in a combined
administration nor in a random start protocol.

In the present study, we explored the efficacy of the 2.5 mg NOMAC/
1.5 mg E2 combination in the rapid preparation of the endometrium for
office hysteroscopy. To the best of our knowledge, this is the first study
to investigate the use of this combination of molecules for the purpose of
atrophying the endometrium in a rapid setting with random start. The
combination of nomegestrol acetate and 17-E2 (identical to endogenous
estrogen) was introduced in a monophasic combined oral contraceptive
approved by the European Medicines Agency in 2011 [22]. Nomegestrol
acetate is a selective progestin structurally related to progesterone that
exhibits strong antigonadotropic activity and moderate anti-androgenic
properties and does not possess estrogenic, androgenic, glucocorticoid,
or mineralocorticoid activity [23]. Together, nomegestrol acetate and
17-E2 provide effective inhibition of ovulation with acceptable cycle
control and have minimal effects on markers of hemostasis and endo-
crine function [24]. We found that administration of NOMAC/E2 for 14
days, initiated at a random time in the menstrual cycle, was able to
achieve a reduction in endometrial thickness, as demonstrated by ul-
trasonographic evaluation, and in agreement with visual inspection, a
significant effect was demonstrated in achieving a highly favorable
operative condition for office hysteroscopy compared with controls.

The treatment provided an effective endometrial suppression,
resulting in the visualization of a thin, regular, pale endometrium, which
allowed better exposure of the polyp to be removed. In addition, women
after preparation showed intraoperatively the total absence of endo-
metrial imbibition once OHP was initiated, as evidenced not only by
higher grade of physician’s satisfaction, but also and especially by an
even smaller endometrial thickness at the ultrasound check compared
with controls after the procedure. This could probably allow even more
radical procedures, eliminating even the lowest part of the polypoid
pedicle and reducing the number of recurrences [25]. For hysteroscopic
removal of submucosal uterine myomas, multiple premedication regi-
mens have been used that could best prepare the lesion for surgery
[26,27]. Future studies should investigate whether the use of a rapid,
random onset protocol can also be employed for hysteroscopic myo-
mectomy of submucosal myomas.

Nevertheless, several elements should be considered for a proper
data interpretation. First, the sample of enrolled patient is limited, so our
findings need to be confirmed in larger cohorts; second, only the hys-
teroscopists who performed the procedures were different due to the
multicenter nature of the study, so these variables could have affected
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the results; third, only the hysteroscopists, but not the patients, were
masked to the treatment allocation: this may consider a potential bias
for patient- reported outcomes (such as pain during and after the pro-
cedure and need to take pain medication after the procedure); we did not
perform any cost-effect analysis, so this would be the ground for future
investigations on the topic. Finally, although the NOMAC/E2 combi-
nation has been shown more favorable venous thromboembolism risk
profile than other formulations [28], it should be clarified that CoCs are
not appropriate for all patients since some women have risk factors for
thromboembolic events in their medical history and therefore may not
be candidates to take, even for a very short period, a CoC. Further
studies should therefore examine the feasibility of this endometrial
preparation regimen even with drugs such as progestin-only-pills that
better suit the needs of patients with risk factors that prohibit the use of
CoC.

Conclusions

Our data suggest that pre-operative treatment with NOMAC/E2
could provide rapid, adequate and low-cost preparation of the endo-
metrium before office hysteroscopy, thus improving surgical perfor-
mance and women compliance. However, our analysis is based on a
small cohort, so we strongly urge further studies on larger cohorts with
greater statistical power that can accurately define the possible use of
NOMAC/E2 as a rapid endometrial preparation with random start
before OHP.
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