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Summary
Background Heavy menstrual bleeding affects one in four women and negatively impacts quality of life. Ulipristal
acetate is prescribed to treat symptoms associated with uterine fibroids. We compared the effectiveness of ulipristal
acetate and the levonorgestrel-releasing intrauterine system at reducing the burden of heavy menstrual bleeding,
irrespective of the presence of fibroids.

Methods This randomised, open-label, parallel group phase III trial enrolled women over 18 years with heavy
menstrual bleeding from 10 UK hospitals. Participants were centrally randomised, in a 1:1 ratio, to either three,
12-week treatment cycles of 5 mg ulipristal acetate daily, separated by 4-week treatment-free intervals, or a
levonorgestrel-releasing intrauterine system. The primary outcome, analysed by intention-to-treat, was quality of
life measured by the Menorrhagia Multi-Attribute Scale at 12 months. Secondary outcomes included menstrual
bleeding and liver function. The trial is registered with ISRCTN, 20426843.

Findings Between June 5th, 2015 and February 26th, 2020, 236 women were randomised, either side of a recruitment
suspension due to concerns of ulipristal acetate hepatoxicity. Subsequent withdrawal of ulipristal acetate led to early
cessation of recruitment but the trial continued in follow-up. The primary outcome substantially improved in both
groups, and was 89, (interquartile range [IQR] 65 to 100, n = 53) and 94, (IQR 70 to 100, n = 50; adjusted odds
ratio 0.55, 95% confidence interval [CI] 0.26–1.17; p = 0.12) in the ulipristal and levonorgestrel-releasing
intrauterine system groups. Rates of amenorrhoea at 12 months were higher in those allocated ulipristal acetate
compared to levonorgestrel-releasing intrauterine system (64% versus 25%, adjusted odds ratio 7.12, 95% CI
2.29–22.2). Other outcomes were similar between the two groups and there were no cases of endometrial
malignancy or hepatotoxicity due to ulipristal acetate use.

Interpretation Our findings suggested that both treatments improved quality of life. Ulipristal was more effective at
inducing amenorrhoea. Ulipristal has been demonstrated to be an effective medical therapeutic option but currently
its use has restrictions and requires liver function monitoring.

Funding UK Medical Research Council and National Institute of Health Research EME Programme (12/206/52).

Copyright © 2023 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
*Corresponding author. MRC Centre for Reproductive Health, The Queen’s Medical Research Institute, University of Edinburgh, Edinburgh, EH16
4TJ, UK.

E-mail address: hilary.critchley@ed.ac.uk (H.O.D. Critchley).
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Research in context

Evidence before this study
The ECLIPSE trial showed that the levonorgestrel-releasing
intrauterine system when compared to usual medical
therapies was the most cost-effective and gave the greatest
improvement in women’s assessment of the effect on HMB.
Selective progesterone receptor modulators, including
ulipristal acetate have shown efficacy in reducing uterine
fibroid size and control of bleeding compared to a placebo but
there had been no direct comparison between levonorgestrel-
releasing intrauterine systems and selective progesterone
receptor modulators in women with or without fibroids
before this trial. During this study an update of the data from
the 2017 Cochrane Review “Selective progesterone receptor
modulators (SPRMs) for uterine fibroids”, was conducted by a
systematic search of Pubmed and trial and review registers,
using the terms “ulipristal” and “fibroid” (Oct 1, 2022), which
did not identify any additional published direct or network
comparisons of selective progesterone receptor modulators.

Added value of this study
This is the only randomised trial of ulipristal acetate compared
to another medical treatment for the symptom of heavy
menstrual bleeding in women with no or small fibroids. The

trial did not find evidence of a difference in quality of life but
ulipristal acetate was superior to the levonorgestrel-releasing
intrauterine system at inducing amenorrhoea. Two drug
safety alerts first altered, then resulted in the premature
termination of recruitment, and had the potential to
introduce response bias, meaning the trial did not reach its
target sample size.

Implications of all the available evidence
This study suggests that ulipristal acetate treatment achieves
amenorrhoea, improves quality of life and has a high rate of
patient satisfaction in women with HMB, with no or small
fibroids, reflecting those observed in women with significant
fibroids. Due to concerns about hepatotoxicity, the use of
ulipristal acetate is limited to those women who cannot have
surgery or uterine artery embolisation, or with refractory
bleeding where other procedures have failed, and then only
with appropriate counselling and monitoring for signs and
symptoms of liver damage. The development of new selective
progesterone receptor modulators is needed to address the
unmet need for an acceptable and safe oral treatment for
heavy menstrual bleeding.
Introduction
Heavy menstrual bleeding (HMB), defined as excessive
menstrual blood loss which interferes with a woman’s
physical, social, emotional, and/or material quality of
life,1 is reported to affect 1 in 4 women of reproductive
age,2 and extent and burden of symptoms may be under-
reported.3 The underlying causes and mechanisms of
HMB are multifactoria4 and broadly classified into
structural (including uterine fibroids) and non-
structural causes.5 Management of HMB is often
driven by factors including age, desire for fertility
preservation, clinician and patient preference, rather
than aetiology.6 The levonorgestrel-releasing intrauter-
ine system is recommended as the first-line treatment
for HMB in clinical guidelines1 as it substantially re-
duces menstrual blood loss, often resulting in amenor-
rhoea. However, unscheduled bleeding may be
problematic,7 it is a contraceptive, fitting of the system
can be unacceptable8 and the presence of fibroids may
increase expulsion rates.9

Selective Progesterone Receptor Modulators
(SPRMs) may provide a medical solution as progester-
one plays a pivotal role in both menstruation and fibroid
growth. In women with uterine fibroids ranging from
3 to 10 cm in size treated with ulipristal acetate the
control of HMB was achieved in over 90% of women
and amenorrhoea reported in 70%, though mechanisms
through which the bleeding control is achieved remain
poorly understood.10,11 Ulipristal was well tolerated and
reported side-effects were limited to minor complaints
such as headache and breast tenderness.10,11 Though
high dose (30 mg) ulipristal acetate is licensed as an
emergency contraceptive, the dosage of ulipristal acetate
licensed for treatment of heavy menstrual bleeding
(5 mg daily) is not licensed as a contraceptive.12 Conse-
quently, in contrast to the levonorgestrel-releasing in-
trauterine system, which confers contraception in
addition to management of HMB, those using the uli-
pristal acetate dosage licensed for treatment of heavy
menstrual bleeding are recommend to use a non-
hormonal contraceptive method during treatment.12

Despite therapeutic potential, robust data on the long-
term effectiveness and mechanisms of action of
SPRMs in women with HMB and either small, or no
fibroids, remain unknown.

The aim of the Ulipristal acetate versus Conventional
treatment (UCON) trial was to evaluate the safety,
tolerability and effectiveness of ulipristal acetate on
www.thelancet.com Vol 60 June, 2023
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HMB symptoms in those with small or no fibroids, in
comparison to a levonorgestrel-releasing intrauterine
system.
Methods
The UCON trial was a randomised, open-label, parallel
group, multi-centre phase III trial of ulipristal acetate
compared with levonorgestrel-releasing intrauterine
system in women presenting to primary and/or sec-
ondary care with HMB. The study team recognises that
people have diverse gender identities, and in this study
report, the word ‘woman’ is used to describe patients or
individuals whose sex assigned at birth was female,
whether they identify as female, male, or non-binary and
who reported heavy menstrual bleeding. Ten UK hos-
pitals participated. The trial had a favourable ethical
opinion from the London (Bloomsbury) National
Research Ethics Service Committee (REC No 14/LO/
1602) and clinical trial authorisation from the MHRA. A
Trial Steering Committee (TSC) provided independent
oversight and a Data Monitoring Committee (DMC)
reviewed confidential data throughout the course of the
trial. Data was verified by the trial statisticians. All ver-
sions of the protocol can be accessed here https://
fundingawards.nihr.ac.uk/award/12/206/52. The trial
was registered with ISRCTN, 20426843.

The UCON trial opened to recruitment on 31st
March 2015. In February 2018 and March 2020, the trial
was subject to two urgent safety measures as a conse-
quence of drug alerts issued by the European Medicines
Agency (EMA) and UK Medicines and Healthcare
products Regulatory Agency (MHRA) following reports
of serious liver injury in patients receiving ulipristal
acetate treatment. Amendments to the protocol, conse-
quent upon the two urgent safety measures, and based
on the MHRA guidance to monitor the safety of existing
and new participants, were enacted.

Recruitment of participants to UCON was sus-
pended on 12th February 2018 and restarted on the 18th
October 2018. Follow-up assessments and time-points
were modified as a result and became effective from
20th March 2018. In March 2020, the EMA temporarily
suspended use of ulipristal acetate for a second time,
whilst a further safety review was undertaken. Trial
recruitment was again suspended. This second urgent
safety measure coincided with the COVID-19 pandemic,
which resulted in the suspension of non-urgent public
health related clinical research in the UK. At this time,
many routine gynaecology clinical services were halted
and whilst follow-up and telephone monitoring of
existing participants continued, participants were not
required to attend hospital for trial clinical procedures,
unless there was clinical concern. When the marketing
authorisation for ulipristal acetate was revoked by the
EMA in September 2020, it was inevitable that the trial
would not reopen to recruitment.
www.thelancet.com Vol 60 June, 2023
All existing participants completed any missed clin-
ical procedures and the final follow-up of participants
completed on 31st May 2021.

Participants
Participants were recruited from gynaecology outpatient
departments. At a screening visit, a transvaginal and/or
abdominal ultrasound scan was conducted (unless an
adequate ultrasound scan report within the three
months prior to randomisation was available) and an
endometrial biopsy taken (unless an adequate endome-
trial biopsy had been taken within the previous six
months). Clinical history was elicited and a menstrual
blood loss diary was provided to the participant. Eligi-
bility was confirmed at a subsequent appointment at
least one menstrual cycle after the screening visit.

Eligibility criteria were women aged ≥18 years, with
menstrual bleeding perceived by the patient to be heavy
and troublesome, willing to use barrier contraception if
allocated to ulipristal acetate and who gave written
informed consent to trial participation and procedures.
Exclusion criteria were, a >14-week fibroid uterus and/
or cavity length >11 cm or submucosal fibroids >2 cm
diameter seen on an ultrasound scan, contraindications
to, or special warnings for, administration of ulipristal
acetate or fitting of a levonorgestrel-releasing intrauter-
ine system, intention to use or continue current use of
standard medical treatments for HMB; a past, current or
suspected diagnosis of endometrial hyperplasia or
uterine, cervical, ovarian or breast cancer, pregnant,
breastfeeding or planning to become pregnant within 12
months. From 20th March 2018, hepatic impairment,
defined as levels of alanine transaminase or aspartate
aminotransferase of more than two times the upper
limit of normal precluded participation.

Randomisation and masking
Participants were randomised using a secure online
randomisation service in an equal ratio to ulipristal ac-
etate or levonorgestrel-releasing intrauterine system
using the following minimisation variables: age (≤35yrs
or >35yr), body mass index (≤25 kg/m2 or >25 kg/m2),
presence of any fibroid >2 cm, duration of symptoms
(<1 year or ≥1 year) and recruitment sites. As the
treatments differed in route of administration, the par-
ticipants, investigators, research nurses and other
attending clinicians were not blinded to the treatment
allocation.

Procedures
A levonorgestrel-releasing intrauterine system, either
Mirena™ (Bayer Plc) or Levosert (Actavis UK), with a
daily dose equivalent to 20 μg levonorgestrel was fitted
according to manufacturers’ recommendations. Partici-
pants were counselled to expect some disturbance to
menstrual bleeding patterns and advised the
levonorgestrel-releasing intrauterine system could
3

https://fundingawards.nihr.ac.uk/award/12/206/52
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remain in-situ up for up to five years. The levonorges-
trel–releasing intrauterine system was chosen as
comparator as this is the first line treatment recom-
mended by the UK NICE guidelines for the manage-
ment of heavy menstrual bleeding.1

Participants allocated ulipristal acetate (Esmya™,
Gedeon Richter) were instructed to take 5 mg tablets
daily in three courses of 12 weeks each, with four weeks
off-treatment interval when a light vaginal withdrawal
bleed may occur. After 20th March 2018, participants
taking ulipristal acetate provided monthly blood sam-
ples, including 2–4 weeks after each ulipristal acetate
course, for liver function tests including alanine trans-
aminase and aspartate aminotransferase, and other tests
used in local protocols. Participants were required to
cease taking ulipristal acetate, or not restart a new cycle,
if either alanine transaminase or aspartate aminotrans-
ferase were greater than three times the upper limit of
normal.13 After the second urgent safety measure, when
all participants were advised to stop ulipristal acetate
treatment, some liver function tests were delayed,
although contact was made by telephone to ask about
symptoms of liver injury. Throughout, anyone with
signs or symptoms suggestive of liver injury stopped
their ulipristal acetate treatment, were closely monitored
and referred for specialist hepatology evaluation if clin-
ically indicated.

Following the first urgent safety measure, those
participants prescribed ulipristal acetate were allowed to
complete their current course of treatment, but not start
any subsequent course. The second USM required
participants taking ulipristal acetate to cease treatment
immediately and not take any further courses. The trial
continued with follow-up of participants, regardless of
adherence (enforced or non-enforced) to 12-months post
randomisation.

Outcomes
The primary outcome was the Menorrhagia Multi-
Attribute Scale (MMAS) questionnaire score,14

designed and validated to capture the impact of HMB
on women’s day-to-day life, at 12 months post-
randomisation. Summary scores range from 0 (worst
affected) to 100 (not affected).

Participant reported secondary outcomes were:
menstrual cycle regularity (ordinal four-point scale);
duration of period (ordinal three option scale); men-
strual bleeding, captured and categorised by validated
Pictorial Blood Loss Assessment Chart, (PBAC),15 pelvic
pain during periods, intercourse and at other times,
using a visual analogue scales, the Uterine Fibroid
Symptom and Quality of Life (UFS-QoL) instrument
(only for individuals diagnosed with fibroids16), the
Sexual Activity Questionnaire (SAQ)17 and generic
quality of life (EQ-5D-5L).18 Due to the differing treat-
ment schedules, the MMAS, UFS-QoL, SAQ and EQ-
5D-5L were completed in the final week of each
ulipristal acetate cycle, whilst the PBAC was completed
over the final four weeks of each treatment cycle and the
first four weeks off treatment. Those in the
levonorgestrel-releasing intrauterine system group
completed the questionnaires at three, six and 12
months after randomisation. Other secondary out-
comes, completed at 12 months included: satisfaction
with treatment outcome measured on a five-point Likert
scale; participant rating of effect of treatment on HMB
over 12 months measured on a four-point Likert scale;
whether participant was willing to recommend the
treatment to a friend; surgical intervention (hysterec-
tomy, endometrial ablation and other gynaecological
surgery).

Other clinical measurements derived from pelvic
ultrasound, haemoglobin and serum oestradiol will be
reported elsewhere.

An endometrial biopsy was undertaken prior to
randomisation and at four weeks (or as soon as feasible
during the Covid-19 restrictions) after cessation of uli-
pristal acetate treatment. Participants in the
levonorgestrel-releasing intrauterine system group did
not have a biopsy. A diagnosis of normal, benign,
hyperplasic or malignant) and further categorisation of
PRM-associated or other non-physiological changes in
the ulipristal acetate group only was made. If PRM-
associated changes were observed a repeat endometrial
biopsy was performed at 13 weeks post treatment
cessation, and repeated as close to 26 weeks, as possible,
if these changes persisted.

Participants in the ulipristal acetate group provided
their adherence using predefined categories. They were
considered adherent if ulipristal acetate was taken every
day or most days. Pill counting was considered unfea-
sible due to the duration of treatment. Reasons for
change or cessation of treatment were collected,
including decisions driven by perceived side effects of
treatment such as weight gain. Retention of the
levonorgestrel-releasing intrauterine system was
captured by self-report; participants were considered
adherent provided they did not report removal of the
system. Postal questionnaires collected information on
admission to hospital, gynaecological investigations or
treatments, relevant diagnoses, or use of any new
medications. Pregnancy was considered an adverse
event if the participant was compliant with either trial
treatment, but not if they intentionally stopped
treatment.

A serious adverse event was defined as any event or
reaction that was life-threatening, required emergency
hospitalisation, resulted in death or persistent or sig-
nificant disability or if a congenital anomaly was diag-
nosed in the foetus of a participant who became
pregnant. All diagnoses of endometrial cancer, ovarian
cancer, cervical cancer, breast cancer or ductal carci-
noma were defined as serious adverse events. The local
investigator had to assign seriousness, severity, causality
www.thelancet.com Vol 60 June, 2023
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and expectedness (if deemed related) to the serious
adverse event before reporting. Those categorised by the
local investigator as both suspected to be related to the
trial drugs and unexpected, were subject to expedited
reporting.

Statistical analysis
The enforced non-compliance because of the temporary
(and subsequently permanent) withdrawal of ulipristal
acetate had substantial implications for the sample size
and validity of the data reported by participants. There-
fore it was necessary to redefine the analysis pop-
ulations, considering the urgent safety measures might
influence their responses, as well as any other new
biases that may arise in either group due to safety
concerns around ulipristal acetate. Any changes to the
Statistical Analysis Plan arising from the impact of the
urgent safety measures were approved by a statistician
independent to the trial to ensure they were not driven
by knowledge of the accruing data.

The original planned primary analysis population
comprised all participants, regardless of adherence to
treatment, in keeping with the principles of intention-
to-treat. The revised primary analysis population
(population A, Fig. S1) comprised participants with
questionnaire responses received prior to 12th
February 2018, along with questionnaire responses
from participants recruited in the second phase
following the study restart on 18th October 2018, pro-
vided these were returned before the 18th March 2020.
There was considered to be no additional risk of bias in
respect of these participants as a result of the urgent
safety measures, although whether those randomised
in the second phase were completely comparable with
the earlier population, given they were informed of the
risk of liver damage by ulipristal acetate was a residual
concern. We planned to investigate any potential
impact of this through examination of interaction of
treatment effect by recruitment period. The same
approach would be used for all assessment time-points.
Participant responses were to be included regardless of
adherence to treatment in keeping with principles of
intention-to-treat, to limit any potential for confound-
ing biases. The supportive analysis populations are
described further in Fig. S1.

An evaluation of the effectiveness of levonorgestrel-
releasing intrauterine system against standard treat-
ment for HMB, using MMAS as the primary outcome,
demonstrated a difference of 13 points between the
groups with a standard deviation of 24 points.7 This
difference was considered to be clinically meaningful19

and is equivalent to approximately 0.5 standard de-
viations. To detect a difference of this size with 90%
power (p = 0.05) required 86 participants in each group
(172 in total). To allow for a 20% loss to follow-up or
pregnancy, the sample size was inflated to 220
participants.
www.thelancet.com Vol 60 June, 2023
Prior to the first halt of recruitment, the trial had
recruited 198 participants, of whom 89 had provided
a primary outcome response at 12 months. Upon
restart, the aim then was to obtain 172 primary out-
comes responses at 12 months in the primary analysis
population, requiring inflation from 220 participants to
a target of 302 participants, assuming constant response
rates. The trial ultimately recruited 236 participants
before recruitment was terminated after the second
USM.

The general analytical approach employed suitable
regression models, dependent on the underlying data-
type, and incorporating repeated responses at all
assessment times where possible. Estimates were
adjusted for the minimisation parameters and baseline
response (where available). If repeated responses were
made, models included variables for participant and
assessment time (categorical) and to allow for varying
treatment effect over time, a time by treatment inter-
action parameter. All estimates of differences between
groups (mean differences or odds ratios) were presented
with two-sided confidence intervals. Analysis was con-
ducted for all outcomes for the primary analysis popu-
lation. Analyses in supportive analysis populations were
limited to MMAS scores; amenorrhoea and heavy
menstrual bleeding and surgical interventions.

For the primary outcome, following inspection of
pooled data as part of data validation processes, a high
degree of skew in the responses was considered likely. To
account for this, a generalised estimating equation
mode20 with a cumulative logit link for ordered MMAS
scores categorised as ≤50, 51–75, 76–99, = 100 was uti-
lised. These categories have been used previously in
similar trials of HMB with MMAS as the primary
outcome.21 The generalised estimating equating model
took into account correlated longitudinal data and a
general unstructured covariance matrix was assumed.
Cumulative odds ratios and 95% confidence intervals for
the treatment group parameter were produced and the
statistical significance (p-value) of the treatment group
variable determined by an associated chi-squared test.

MMAS scores at three and six months follow-up
were analysed as part of the aforementioned model.
Bleeding scores from the PBAC were converted into the
following categories: i) the proportion with amenor-
rhoea (=0) and ‘any bleeding’ (score >0) as well as ii)
non-heavy (score ≤ 100) and heavy (score>100)
bleeding. These outcomes, along with cycle regularity,
were analysed in a similar manner to the categorised
MMAS scores. Duration of period was another ordinal
response and was analysed in a similar manner to the
MMAS categorised scores. Data from patient reported
outcomes (UFS-QOL, EQ-5D, VAS and SAQ) that
returned continuous scores were analysed using linear
regression models for repeated measures to estimated
mean differences between the two groups at each time
point.
5
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UPA N=118

12 months 

• MMAS completed prior to USM and included in        

•

LNG-IUS N=118

LTFU = 8

Withdrawn = 9   
LTFU = 12

LTFU = 8

Withdrawn = 6   
LTFU = 6

Withdrawn = 2   
LTFU = 1

LTFU = 3

6 months 

• MMAS completed prior to USM and included in        

•

• MMAS not completed at 6 months but               
completed later assessment = 20

3 months

• MMAS completed prior to USM and included in        

•

• MMAS not completed at 3 months but               
completed later assessment = 18

12 months

• Completed prior to USM and included in        

•

• MMAS completed outside of agreed window = 2

6 months

• MMAS completed prior to USM and included in     

•

• MMAS not completed at 6 months but               
completed later assessment = 18

3 months

• MMAS completed prior to USM and included in     

•

• MMAS not completed at 3 months but               
completed later assessment = 21

N= 1750

Screened N= 4471

Randomised N=236

Eligible but not randomised N= 1514 
See Table S1 for reasons

Ineligible N= 2721                             
See Table S1 for reasons

Fig. 1: Consort diagram.
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Satisfaction and participant rating of treatment were
analysed using ordinal logistic regression. Binary clinical
observations from the pelvic ultrasound and willing to
recommend to a friend were analysed using logistic
regression. There were too few events to formally analyse
the number of surgical interventions, summary statistics
only are presented. The number of serious adverse events
was analysed using a chi-squared test. Observations from
the endometrial biopsies taken after the end of ulipristal
acetate treatment and liver function tests taken during
ulipristal acetate courses were tabulated.
Role of the funding source
The Medical Research Council and National Institute of
Health Research EME Programme (who funded the
study) and the study sponsor (University of Edinburgh
and NHS Lothian Academic and Clinical Central Office
for Research and Development; ACCORD), had no role
in study design, data collection, data analysis, data
interpretation, writing of the report, or the decision to
submit the results for publication. All authors had ac-
cess to the trial dataset and supported the decision to
submit for publication.
www.thelancet.com Vol 60 June, 2023

www.thelancet.com/digital-health


UPA (N = 118) LNG-IUS (N = 118) Overall (N = 236)

Agea

≤35 years 15 (13%) 15 (13%) 30 (13%)

>35 years 103 (87%) 103 (87%) 206 (87%)

Mean (SD) 42.7 (7.0) 42.4 (6.9) 42.5 (7.0)

BMIa

≤25 kg/m2 28 (24%) 28 (24%) 56 (24%)

>25 kg/m2 90 (76%) 90 (76%) 180 (76%)

Mean (SD) 30.7 (7.0) 30.9 (7.1) 30.8 (7.0)

Duration of symptomsa

<1 year 16 (14%) 12 (10%) 28 (12%)

≥1 year 102 (86%) 106 (90%) 208 (88%)

Median [IQR] 24 [15–64] 48 [15–120], 1 36 [15–84]

Fibroidsa

Fibroids>2 cm 31 (26%) 27 (23%) 58 (25%)

Fibroids≤2 cm 12 (10%) 11 (9%) 23 (10%)

No fibroids 75 (64%) 80 (68%) 155 (66%)

Number of fibroidsb

1 22 (19%) 21 (18%) 43 (18%)

2 8 (7%) 8 (7%) 16 (7%)

>2 12 (10%) 9 (8%) 21 (9%)

Volume of largest fibroid (ml)b

Median [IQR], n 13.4 [2.9–41.8], 38 8.6 [2.1–40.6], 34 10.5 [2.8–41.2], 72

Missing 5 4 9

Ethnicity

White 110 (93%) 108 (92%) 218 (92%)

Mixed 2 (2%) 1 (1%) 3 (1%)

Asian 4 (3%) 6 (5%) 10 (4%)

Black 2 (2%) 3 (3%) 5 (2%)

Number of times the patient has been pregnant

Median [IQR], n 2 [1–3],118 2 [1–3],116 2 [1–3],234

Missing 0 2 2

Result of pregnancyc

Live birth 96 (81%) 86 (73%) 182 (77%)

Still birth 3 (3%) 1 (1%) 4 (2%)

Termination 22 (19%) 17 (14%) 39 (17%)

Miscarriage/ectopic 30 (25%) 20 (17%) 52 (22%)

None reported 3 5 8

Route of deliveriesc

Vaginal 73 (62%) 65 (55%) 138 (58%)

Caesarean 29 (25%) 28 (24%) 57 (24%)

Forceps/ventouse 13 (11%) 14 (12%) 27 (11%)

None reported 8 10 18

Previous treatments for HMB c

Mefenamic Acid/NSAIDs 39 (33%) 39 (33%) 78 (33%)

Tranexamic Acid 71 (60%) 66 (56%) 137 (58%)

Combined Oral Contraceptive 29 (25%) 28 (24%) 57 (24%)

Progesterone Only Pill 21 (18%) 26 (22%) 47 (20%)

Norethisterone 29 (25%) 34 (29%) 63 (27%)

Depo-Provera (medroxyprogesterone acetate) 10 (8%) 5 (4%) 15 (6%)

Implant (Nexplanon/Implanon) 5 (4%) 7 (6%) 12 (5%)

Ulipristal Acetate 0 (−) 1 (1%) 1 (<1%)

LNG-IUS 17 (14%) 16 (14%) 33 (14%)

None reported 0 1 1

(Table 1 continues on next page)
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UPA (N = 118) LNG-IUS (N = 118) Overall (N = 236)

(Continued from previous page)

Previous Surgical treatments c

Surgical termination 15 (13%) 10 (8%) 25 (11%)

Surgical management of miscarriage 8 (7%) 5 (4%) 13 (6%)

Uterine curettage 6 (5%) 6 (5%) 12 (5%)

None reported 0 1 1

Evidence of adenomyosis

Yes 8 (7%) 12 (10%) 20 (8%)

No 92 (78%) 86 (73%) 178 (75%)

Missing 18 20 38

aMinimisation variable. bFigures based (denominator) on those that were identified as having fibroids on ultrasound. cMore than one option possible.

Table 1: Baseline characteristics of all randomised participants.
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Results
The flow of participants through the trial is shown in
Fig. 1. 1750 patients were initially considered eligible
based on clinical criteria. Of these, 236 were rando-
mised, reasons for non-eligibility and non-
randomisation are shown in Table S1. The trial ulti-
mately recruited 236 participants before recruitment
was halted after the second urgent safety measure, with
103 participants contributing to the primary analysis
population (Fig. 1). MMAS questionnaires were
completed at 12 months by 181/236 (77%) of partici-
pants. Of the remainder, 17 were formally withdrawn
from the trial (the majority at patient request) and 38
were lost to follow-up.

In all randomised participants, the minimisation al-
gorithm ensured balance between groups in terms of
age (mean 42.5 years overall), BMI (mean 30.8 kg/m2

overall) and the proportion of participants with fibroids
(Table 1). Participants contributing to the primary
analysis population (Table S2) were similar in nature to
the full randomised population (Table 1). In the uli-
pristal acetate group, 29 participants stopped treatment
due to the urgent safety measures and 13 participants
ceased treatment for other reasons (Table S3). Seven-
teen participants had the levonorgestrel-releasing intra-
uterine system removed prior to 12 months (Fig. S2).

In the primary analysis population (Table 2), there
was no evidence of a difference in MMAS median score
category between groups at 12 months: ulipristal acetate
group medium score 89, interquartile range [IQR] 65 to
100, versus levonorgestrel-releasing intrauterine system
group median score 94, IQR 79 to 100 (adjusted odds
ratio [OR] 0.55, 95% confidence interval [CI] 0.26 to
1.17; p = 0.12). The odds of being in a higher MMAS
score category, reflecting better quality of life, were
higher in the ulipristal acetate group than in the
levonorgestrel-releasing intrauterine system group by
three months (median: 94, IQR 65 to 100 versus 68, IQR
54 to 94; adjusted OR 2.22, 95% CI 1.24 to 3.96) but this
difference was no longer apparent by six months (me-
dian: 80, IQR 50 to 100 versus 94, IQR 65 to 100;
adjusted OR 0.64, 95% CI 0.33 to 1.24). Estimates of
treatment effect were very similar in secondary analysis
populations (Tables S4 and S5), were robust to sensi-
tivity analysis (Table S6) and showed no evidence of a
varying treatment effect over recruitment period
(Table S7).

The proportion of participants experiencing ame-
norrhoea was much higher in the ulipristal acetate
group compared with those in the levonorgestrel-
releasing intrauterine system group across all time
points (Table 3). Results were similar in both of the
secondary analysis populations (Tables S8 and S9). The
proportion of participants experiencing heavy bleeding
as defined by PBAC score was not noticeably different
between groups.

There was no consistent evidence that the proportion
of participants reporting irregular or on-off bleeding was
different between the groups (Table S10); similarly
menstrual cycle duration was not consistently different
between groups across the assessment times
(Table S11). There was no evidence of a difference in the
other patient reported outcomes (Table S12); the un-
certainty around the treatment effect estimates was
either too large to rule out no effect or there was lack of
consistency across the assessment times.

The number of participants reporting a surgical
Intervention was low at 12 months follow-up in all those
randomised. Two hysterectomies were reported in the
ulipristal acetate group. One participant in the
levonorgestrel-releasing intrauterine system group re-
ported having a cystectomy, one a prophylactic bilateral
salpingo-oophorectomy and another reporting a ureteric
stenting, sigmoidoscopy and biopsy.

No participants treated with ulipristal acetate had
evidence of malignancy following endometrial biopsy
out to a maximum of 12 months (Fig. S3). Seven par-
ticipants (8%) had evidence of PRM-associated
www.thelancet.com Vol 60 June, 2023
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MMAS Categorya UPA
N (%)

LNG-IUS
N (%)

Odds ratiob (95%CI) p-value

Baseline

≤50 65 (73%) 54 (68%)

51-75 16 (18%) 24 (30%)

76-99 8 (9%) 1 (1%)

100 – –

Median (IQR) 37 [24–51] 33 [24–54]

TOTAL 89 79

3 months

≤50 14 (18%) 16 (25%) 2.22 (1.24, 3.96) –

51-75 12 (15%) 20 (31%)

76-99 19 (24%) 17 (26%)

100 34 (43%) 12 (18%)

Median (IQR) 94 [65–100] 68 [54–94]

TOTAL 79 65

6 months

≤50 16 (26%) 7 (13%) 0.64 (0.33, 1.24) –

51-75 12 (19%) 13 (24%)

76-99 13 (21%) 13 (24%)

100 21 (34%) 20 (38%)

Median (IQR) 80 [50–100] 94 [65–100]

TOTAL 62 53

12 monthsc

≤50 12 (23%) 6 (12%) 0.55 (0.26, 1.17) 0.12

51-75 8 (15%) 9 (18%)

76-99 12 (23%) 12 (24%)

100 21 (40%) 23 (46%)

Median (IQR) 89 [65–100] 94 [70–100]

TOTAL 53 50

Baseline data included for those in this analysis population and returned a form at either 3, 6 or 12
months. aMenorrhagia multi-attribute scale questionnaire; score ranges from 0 (severely affected) to 100
(not affected). bEstimates>1 favour UPA; centre removed from model due to lack of convergence.
cPrimary outcome time-point; Number of participants who declined to complete the MMAS on the
grounds they are no longer having periods their score will be assumed to be maximum (MMAS = 100):
LNG-IUS = 1 (6 months), none at other times.

Articles
endometrial changes in their initial biopsy, reducing to
one at subsequent biopsy after a further three months
and none at three months after that. One participant had
a diagnosis of endometrial hyperplasia with atypia.

Following instigation of liver function monitoring
after the urgent safety measures (2018 and 2020), two
participants of 40 providing blood samples during uli-
pristal acetate treatment had transaminase levels greater
than three times the upper limit of normal, and three of
55 participants in the post-treatment period. Additional
participants had results outside of local normal ranges
but did not meet the threshold for early discontinuation
(Table 4). None of these participants required hospital
admission and liver function tests returned to normal in
all these participants.

Adverse events categorised using MedDRA coding
were varied, with no obvious evidence of a difference
between groups (Table S13). There were six serious
adverse events in the ulipristal acetate group and five in
the levonorgestrel-releasing intrauterine system group
(p = 0.76). In the ulipristal acetate group, these were
predominantly related to management of unrelated
conditions, or, in those using ulipristal acetate for
a short duration or had already ceased treatment. In the
levonorgestrel-releasing intrauterine system group there
were more directly related events, including removal of
the system for pelvic pain, complications from previous
fibroid surgery or due to concerns about hormonal-
related cancers. There was one suspected unexpected
serious adverse reaction: one participant with a strong
family history of autoimmune hepatitis developed acute
hepatitis during the final course of ulipristal acetate and
was treated with high dose steroids. This occurred
before the introduction of liver function eligibility tests,
which would have likely excluded her from trial
participation.
Table 2: MMAS scores in the primary analysis population.
Discussion
Our results suggest that after 12 months, quality of life
improved substantially in participants who received
either ulipristal acetate or levonorgestrel-releasing in-
trauterine system, but there was no evidence of a dif-
ference between them. Those allocated to ulipristal
acetate were more likely to report amenorrhoea at 12
months, although this was not reflected in better quality
of life or sexual functioning. There were no malignant
changes in the endometrium, with low rates of PRM-
associated endometrial changes following ulipristal ac-
etate treatment, which all resolved within five months of
ceasing treatment. Only one participant developed
endometrial hyperplasia with atypia. Following the
introduction of liver function tests for safety, two par-
ticipants exhibited abnormal liver function, rising to
three in the post-treatment period, although none
required hospital admission and results returned to the
normal range.
www.thelancet.com Vol 60 June, 2023
In contrast to previous studies of SPRMs, typically
limited to those with large fibroids only, the UCON trial
involved a wider population affected by HMB: two thirds
had structurally normal uteri and greater proportion of
participants were white. Good adherence to the ulipris-
tal acetate treatment schedule in those unaffected by the
safety measures was observed, with only 13/118 (11%)
discontinuing treatment due to perceived lack of efficacy
or side effects. This finding was similar to that observed
in the PEARL IV trial where 75% completed four 12-
week courses of treatment.22 Slightly more of those
allocated levonorgestrel-releasing intrauterine system
(17/118, 14%) discontinued treatment by 12 months,
predominantly due to the impact on bleeding patterns,
similar to rates observed in the ECLIPSE trial.7

The two drug alerts that required urgent safety
measures, significantly impacted trial recruitment and
9
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UPA
N (%)

LNG-IUS
N (%)

Odds ratioa (95%CI)

Baseline

Amenorrhoea (=0) 0 (−) 0 (−)

Light (1–10) 0 (−) 0 (−)

Normal (>10–100) 4 (5%) 11 (15%)

Heavy (>100) 75 (95%) 61 (85%)

Median score [IQR] 306 [173–534] 204 [138–455]

TOTAL N = 79 N = 72

3 Months

Amenorrhoea (=0) 31 (56%) 3 (5%) 29.3 (7.37, 116)

Light (1–10) 6 (11%) 8 (13%)

Normal (>10–100) 4 (7%) 32 (50%)

Heavy (>100) 14 (25%) 21 (33%) 0.64 (0.27, 1.53)

Median score [IQR] 0 [0–199] 53 [21–170]

TOTAL N = 55 N = 64

6 Months

Amenorrhoea (=0) 20 (53%) 5 (10%) 11.7 (3.78, 36.0)

Light (1–10) 3 (8%) 10 (20%)

Normal (>10–100) 10 (26%) 29 (57%)

Heavy (>100) 5 (13%) 7 (14%) 0.83 (0.23, 2.9)

Median score [IQR] 0 [0–37] 22 [7–70]

TOTAL N = 38 N = 51

12 Months

Amenorrhoea (=0) 18 (64%) 10 (25%) 7.12 (2.29, 22.2)

Light (1–10) 0 (−) 6 (15%)

Normal (>10–100) 5 (18%) 12 (30%)

Heavy (>100) 5 (18%) 12 (30%) 0.47 (0.12, 1.79)

Median score [IQR] 0 [0–58] 28 [1–118]

TOTAL N = 28 N = 40

Baseline data included for those in this analysis population and returned a form at either 3, 6 or 12 months. aOdds Ratio for amenorrhoea (estimates>1 favour UPA) and
heavy bleeding (estimates<1 favour UPA) shown; centre removed from model due to lack of convergence; number of participants who declined to complete the Menstrual
Blood Loss Diary on the grounds they are no longer having periods, therefore score assumed to be equal to 0: 3 Month (UPA = 13; LNG-IUS = 2); 6 Month (UPA = 12; LNG-
IUS = 4); 12 Month (UPA = 9; LNG-IUS = 8).

Table 3: PBAC bleeding diary scores in the primary population A.
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processes and are the greatest limitation of this trial.
The first urgent safety measure resulted in early cessa-
tion of ulipristal acetate treatment for many participants.
Number who have had LFT testinga

Number with test result outside local normal range in any testa,b

Number with clinically significant results in any testa,b

Number with transaminase levels>3 times upper limit of normal in any testa,c

Number with both clinically significant and greater than 3 times of upper limit
any testa

aNumbers provided are per participant (not including multiple participants). bAspartate
bilirubin and gamma-glutamyltransferase in some hospitals. cTransaminase levels>3 tim
by the MHRA.

Table 4: Liver function tests.
This impacted both on primary outcome data and the
target sample size and introduced a significant level of
statistical complexity, whilst the monthly monitoring
Numbers of participants (%)

At any time during treatment At any time off-treatment

40 55

12 (30%) 12 (22%)

2 (5%) 5 (9%)

2 (5%) 3 (5%)

of normal in 1 (3%) 3 (5%)

transaminase, alanine transaminase, alkaline phosphatase as a minimum and
es upper limit of normal was the threshold to stop treatment with UPA as advised

www.thelancet.com Vol 60 June, 2023
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requirements may also have impacted retention and
participant satisfaction. The second safety notice
stopped recruitment and all ulipristal acetate use whilst
the concurrent Covid-19 pandemic delayed some safety
assessments. This resulted in failure to achieve the
required sample size to ensure 90% power to address
the study hypothesis. A smaller sample size than
intended has hampered our ability to detect a conclusive
difference in MMAS scores, so we would recommend
caution in not interpreting our finding as equivalence
for this outcome as the estimates of uncertainty were
wide. Inability to blind participants meant we were at
increased risk of performance and response bias, but to
an unknown extent and direction.

In the sub-set of participants with uterine fibroids,
the UFS-QoL health related quality of life domain was
similar at three months to that observed in the PEARL II
study.11 despite participants in UCON having smaller
fibroids. Improvements in MMAS scores and EQ-5D
utilities for those allocated levonorgestrel-releasing in-
trauterine system in the UCON trial were broadly
similar to those in the ECLIPSE study,7 although
improvement in EQ-5D visual analogue scale was more
marked in the UCON trial (8.6 point improvement) than
in the ECLIPSE trial (1.2 point improvement).7

In contrast to the group using the levonorgestrel-
releasing intrauterine system, those allocated to uli-
pristal acetate treatment were more likely to report
amenorrhoea at 12 months. Amongst UCON partici-
pants receiving ulipristal, 64% were amenorrhoeic at the
end of the third treatment course, similar to PEARL IV
in which 69.6% of those taking 5 mg ulipristal acetate
achieved amenorrhoea at the end of their fourth treat-
ment course. However, this did not result in greater
improvement in quality of life, reflecting the fact that
the impact of HMB and treatment thereof, is more
complex that bleeding pattern alone.

The UCON trial is the first randomised controlled
trial to assess the use of ulipristal acetate to ameliorate
bleeding in those with structurally normal uteruses or
small fibroids, and improves quality of life and reduces
bleeding in this population. However due to the po-
tential, albeit very rare risk of drug-induced liver injury,
ulipristal acetate is only licenced for intermittent
treatment of severe symptoms due to uterine fibroids
where surgery has either failed or is contraindicated.1

The license is unlikely to be extended, despite rates
of drug-induced liver injury remaining extremely low,
being 11:100,000, a risk comparable or lower than
several drugs that are not subject to liver function
monitoring and include diclofenac and several antibi-
otics.23 Both risk and impact of quality on life with
ulipristal acetate treatment should be considered
within the context of alternative treatments for HMB,
and limitations thereof. The levonorgestrel-releasing
intrauterine system, whilst effective for many may
not be suitable or acceptable to all, and alternative
www.thelancet.com Vol 60 June, 2023
hormonal treatments such as GnRH antagonist and
agonists may have unwanted side-effects and are
associated with more deleterious effect on bone min-
eral density unless mitigated by concurrent HRT
use.11,24,25 Surgical interventions, particularly hysterec-
tomy, are associated with better quality of life, but are
typically fertility ending and carry a higher risk of
serious complications, and rates of mortality are
markedly higher compared to that of fatal liver injury
following UPA treatment (>1:1000 vs 0.1:100,000).23

Whilst UPA is now unlikely to be licensed for use in
the patient population reflected in the UCON study,
SPRMs remain an attractive class of compounds, given
their oral route of administration, high rates of ame-
norrhoea, preservation of bone density and lack of
long-term endometrial effects. In the future other
SPRMs, that do not have the reactive metabolite for-
mation,26,27 and thereby should be considered as new
therapeutic options, given the demonstrable efficacy
and acceptability to patients. In particular, those
affected by HMB without large fibroids, remain limited
in their therapeutic options, particularly when fertility
preservation is a priority and the need for effective oral
medical treatments for HMB with an acceptable side
effect profile remains a research priority and a key
unmet need for women across their reproductive life-
course.

Both ulipristal acetate and levonorgestrel-releasing
intrauterine system improve bleeding symptoms and
alleviate the adverse impact of heavy bleeding on
quality of life. The findings from this trial support the
use of ulipristal acetate in refractory, severe HMB in
line with the aforementioned current license. New,
effective and acceptable oral medical treatment options
are needed to address an important and debilitating
unmet clinical need. Future novel pharmacological
agents could also include those from the SPRM class
with better liver safety profiles, in light of the observed
effectiveness and tolerability of ulipristal acetate in the
UCON trial.
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