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Background

Menorrhagia is a common problem, yet evidence to inform decisions about therapy 
is limited. In a pragmatic, multicenter, randomized trial, we compared the le­vo­nor­
ges­trel-releasing intrauterine system (le­vo­nor­ges­trel-IUS) with usual medical treat­
ment in women with menorrhagia who presented to their primary care providers.

Methods

We randomly assigned 571 women with menorrhagia to treatment with le­vo­nor­ges­trel-
IUS or usual medical treatment (tranexamic acid, mefenamic acid, combined estrogen–
progestogen, or progesterone alone). The primary outcome was the patient-reported 
score on the Menorrhagia Multi-Attribute Scale (MMAS) (ranging from 0 to 100, with 
lower scores indicating greater severity), assessed over a 2-year period. Secondary 
outcomes included general quality-of-life and sexual-activity scores and surgical 
intervention.

Results

MMAS scores improved from baseline to 6 months in both the le­vo­nor­ges­trel-IUS 
group and the usual-treatment group (mean increase, 32.7 and 21.4 points, respec­
tively; P<0.001 for both comparisons). The improvements were maintained over a 
2-year period but were significantly greater in the le­vo­nor­ges­trel-IUS group than in 
the usual-treatment group (mean between-group difference, 13.4 points; 95% con­
fidence interval, 9.9 to 16.9; P<0.001). Improvements in all MMAS domains (practical 
difficulties, social life, family life, work and daily routine, psychological well-being, 
and physical health) were significantly greater in the le­vo­nor­ges­trel-IUS group than 
in the usual-treatment group, and this was also true for seven of the eight quality-
of-life domains. At 2 years, more of the women were still using the le­vo­nor­ges­trel-
IUS than were undergoing the usual medical treatment (64% vs. 38%, P<0.001). 
There were no significant between-group differences in the rates of surgical inter­
vention or sexual-activity scores. There were no significant differences in serious 
adverse events between groups.

Conclusions

In women with menorrhagia who presented to primary care providers, the le­vo­
nor­ges­trel-IUS was more effective than usual medical treatment in reducing the 
effect of heavy menstrual bleeding on quality of life. (Funded by the National Insti­
tute of Health Research Health Technology Assessment Programme; ECLIPSE 
Controlled-Trials.com number, ISRCTN86566246.)
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Heavy menstrual bleeding, or men-
orrhagia, is a common problem that can 
have a significant effect on women’s lives 

and can burden both patients and health care 
systems.1,2 Menorrhagia accounts for 18.5% of 
gynecologist office visits in the United States3 
and for 20% in the United Kingdom4; more than 
5% of women who are 30 to 49 years of age con­
sult family physicians each year in the United 
Kingdom with this problem.5 Rates of surgical 
procedures for menorrhagia are 17.8 per 10,000 
women 25 to 44 years of age in the United States6 
and 14.3 per 10,000 women 24 to 59 years of age 
in the United Kingdom.7

There is substantial discordance between ob­
jective measures of menstrual-blood loss and 
women’s perception of the amount of bleed­
ing.8,9 Only about half the women with menor­
rhagia who present to health care providers have 
blood loss greater than the traditional clinical 
threshold of 80 ml per menstrual cycle.8 Mea­
surement of the hemoglobin level in menstrual 
blood collected in sanitary protective materials 
is inconvenient and often unacceptable for wom­
en.10 Diary-based assessments of bleeding11 also 
fail to reflect women’s experience of what is 
burdensome for them.12 Clinical guidelines now 
advocate a shift in emphasis from the amount of 
menstrual-blood loss to the more patient-centered 
definition of heavy menstrual bleeding that inter­
feres with a woman’s physical, emotional, and 
social life.10,12

Several nonhormonal and hormonal medical 
treatments are available for women with menor­
rhagia. Since 2009 in the United States, and ear­
lier in Europe, the le­vo­nor­ges­trel-releasing intra­
uterine system (le­vo­nor­ges­trel-IUS) (Mirena, Bayer 
HealthCare) has been available to treat this 
problem. Although developed as a contraceptive, 
the le­vo­nor­ges­trel-IUS also reduces menstrual-
blood loss.13 In 2007, U.K. guidelines10 intro­
duced the option of the le­vo­nor­ges­trel-IUS for 
menorrhagia on the basis of limited evidence.14 
Updated meta-analyses, including the results of 
nine small, randomized trials (involving a total 
of 783 women) of the le­vo­nor­ges­trel-IUS as com­
pared with nonhormonal and hormonal treat­
ments, showed that the le­vo­nor­ges­trel-IUS re­
sulted in a greater reduction in menstrual-blood 
loss at 3 to 12 months of follow-up.13,14 How­
ever, it is not clear whether these short-term 
benefits persist, particularly since the rates of 
discontinuation of the le­vo­nor­ges­trel-IUS are as 

high as 28% at 2 years,15 and the effects of this 
therapy on bleeding-related quality of life are not 
known.

The Effectiveness and Cost-Effectiveness of 
Le­vo­nor­ges­trel-Containing Intrauterine System 
in Primary Care against Standard Treatment for 
Menorrhagia (ECLIPSE) trial was a pragmatic, 
multicenter, randomized trial that compared the 
clinical effectiveness of the le­vo­nor­ges­trel-IUS 
with that of usual medical treatment in the pri­
mary care setting.

Me thods

Patients

Women between 25 and 50 years of age who pre­
sented to their primary care physicians with 
menorrhagia involving at least three consecutive 
menstrual cycles were eligible to participate. 
Women were excluded if they intended to become 
pregnant over the next 5 years, were taking hor­
mone-replacement therapy or tamoxifen, had in­
termenstrual bleeding (between expected peri­
ods) or postcoital bleeding or findings suggestive 
of fibroids (abdominally palpable uterus equiva­
lent in size to that at 10 to 12 weeks’ gestation) 
or other disorders, or had contraindications to or 
a preference for either the le­vo­nor­ges­trel-IUS or 
usual medical treatments. Women with heavy, ir­
regular bleeding were ineligible unless the results 
of endometrial biopsy were reported to be nor­
mal; no further investigations were mandated by 
the protocol. All patients provided written in­
formed consent.

Randomization

Patients were assigned to a study group by tele­
phone or a Web-based central randomization 
service at the University of Birmingham Clinical 
Trials Unit. A computerized, minimized random­
ization procedure was used to achieve balance 
between the groups with respect to age (<35 years 
or ≥35 years), body-mass index (BMI; the weight 
in kilograms divided by the square of the height 
in meters) (≤25 or >25), duration of symptoms 
(<1 year or ≥1 year), need for contraception (yes 
or no), and menorrhagia alone or menorrhagia 
accompanied by menstrual pain.

Study Interventions and Compliance

Eligible women who provided written informed 
consent were randomly assigned to either the le­vo­
nor­ges­trel-IUS or usual medical treatment. Usual-
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treatment options included mefenamic acid, 
tranexamic acid, norethindrone, a combined es­
trogen–progestogen or progesterone-only oral 
contraceptive pill (any formulation), or medroxy­
progesterone acetate injection and were chosen 
by the physician and patient on the basis of con­
traceptive needs or the desire to avoid hormonal 
treatment.10,16 The particular medical treatment 
to be used was specified before randomization. 
Subsequently, treatments could be changed (from 
one medical treatment to another, from the le­vo­
nor­ges­trel-IUS to medical treatment, or from 
medical treatment to the le­vo­nor­ges­trel-IUS) or 
could be discontinued because of a perceived lack 
of benefit, side effects, a change in the need for 
contraception, referral for endometrial ablation 
or hysterectomy, or other reasons, according to 
usual practice.10,16 Treatment changes reported by 
patients were confirmed with the primary care 
physician.

Outcome Measures and Follow-Up

The primary outcome measure was the condi­
tion-specific Menorrhagia Multi-Attribute Scale 
(MMAS),17,18 which is designed to measure the 
effect of menorrhagia on six domains of daily life 
(practical difficulties, social life, psychological 
health, physical health, work and daily routine, 
and family life and relationships). Summary 
scores, which range from 0 (severely affected) to 
100 (not affected), were assessed at 6, 12, and 24 
months. The MMAS has a high degree of reli­
ability and internal consistency,17 has good con­
tent and construct validity,19,20 is responsive,21,22 
and is acceptable to respondents.17,18,21,22

Secondary outcome measures included general 
health-related quality of life and sexual activity. To 
assess quality of life, we used three instruments: 
the Medical Outcomes Study 36-Item Short-Form 
Health Survey (SF-36), version 2 (with scores 
ranging from 0 [severely affected] to 100 [not 
affected]); the EuroQol Group 5-Dimension Self-
Report Questionnaire (EQ-5D) descriptive system 
(with scores ranging from −0.59 [health state 
worse than death] to 100 [perfect health state]); 
and the EQ-5D visual-analogue scale (with scores 
ranging from 0 [worst health state imaginable] to 
100 [most perfect health state imaginable]). The 
validated Sexual Activity Questionnaire measures 
pleasure (with scores ranging from 0 [lowest level] 
to 18 [highest level]), discomfort (with scores rang­
ing from 0 [greatest] to 6 [none]), and frequency 

(assessed relative to perceived usual activity as 
an ordinal response).23 Scores were obtained 
before randomization and by mail at 6 months, 
1 year, and 2 years after randomization. Data 
were collected from participating clinicians re­
garding all serious adverse events, defined as 
adverse events that resulted in death, disability, 
or hospitalization. Patients were also asked to 
report any hospitalizations and adverse events 
leading to discontinuation of the study drug.

Study Oversight

Study oversight was provided by an independent 
steering committee and an independent data and 
safety monitoring committee, whose three re­
views of interim data provided no reason to mod­
ify the trial protocol on the basis of pragmatic 
stopping criteria.24 The study was conducted in 
accordance with the protocol, which is available 
with the full text of this article at NEJM.org. Ap­
proval of the study was obtained from the South-
West England Multicenter Research Ethics Com­
mittee, and clinical trial authorization was 
received from the Medicines and Healthcare 
Products Regulatory Authority. The writing com­
mittee vouches for the accuracy and completeness 
of the data and analyses. (For a list of members 
of the writing committee, as well as the trial team, 
see the Supplementary Appendix, available at 
NEJM.org.) All medications and devices were 
prescribed by providers through the National 
Health Service. The manufacturers of the le­vo­
nor­ges­trel-IUS and other therapeutic agents used 
in the study were not involved in any aspect of the 
trial.

Statistical Analysis

The study was designed for 90% power (at 
P<0.05) to detect small-to-moderate (0.3 SD) dif­
ferences in the primary outcome at any one time 
point.25 This required an enrollment of 470 pa­
tients; we increased the sample size to 570 to 
allow for up to 20% loss to follow-up. Primary 
analyses were performed according to the inten­
tion-to-treat principle. Continuous measures were 
compared with the use of multilevel repeated-
measures models,26 including all assessment time 
points and with adjustment for baseline scores. 
All available data were included in this analysis, 
and any missing follow-up study questionnaires 
were assumed to be missing at random. Treatment-
by-subgroup interaction was included to test for 
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differences in efficacy within prespecified sub­
groups. Changes from baseline scores within 
treatment groups were compared with the use of 
paired t-tests. Several sensitivity analyses were 
also performed on the primary outcome measure 
to test the robustness of the results. These in­
cluded an analysis that accounted for missing 
responses with the use of a multiple-imputation 
approach,27 as well as an analysis that excluded 
women who crossed over from the assigned study 
treatment to the other study treatment, assuming 
the best score for women who no longer had 
menstrual bleeding (and felt they could not com­
plete the MMAS appropriately) and the worst score 
for missing responses.27,28 Kaplan–Meier plots were 
constructed for time to first treatment change; a 
Cox proportional-hazards model was used to cal­
culate hazard ratios. Effect sizes are presented with 
95% confidence intervals and two-sided P values. 
SAS software, version 9.2 (SAS Institute), was 
used for analyses. Additional information re­
garding the statistical analyses is included in the 
Supplementary Appendix.

R esult s

Patients and Follow-Up

Between February 2005 and July 2009, a total of 
571 women with menorrhagia from 63 U.K. cen­
ters were randomly assigned to either the le­vo­nor­
ges­trel-IUS (285 women) or usual medical treat­
ment (286 women). Baseline characteristics were 
similar between the two treatment groups (Table 
1). For 215 (75%) of the women assigned to usual 
medical treatment, the initial prescription was for 
mefenamic acid, tranexamic acid, or a combina­
tion of the two drugs (Table S1 in the Supplemen­
tary Appendix); 55 (19%) of the women in the 
usual-treatment group required contraception. 
Study-questionnaire booklets were returned by 
478 (84%) of the patients at the 2-year time point 
(Fig. 1); 45 of these women (9%) could not com­
plete the MMAS appropriately because their men­
strual bleeding had ceased, but they completed 
other parts of the booklet, and this information 
was used to inform the sensitivity analysis.

Of the 285 women randomly assigned to le­vo­
nor­ges­trel-IUS, 24 (8%) did not have the IUS in­
serted: 10 chose usual medical treatment, 6 chose 
no treatment, and 8 underwent unsuccessful 
insertion of the system and were subsequently 
given usual medical treatment (Fig. 1). Women 

in the le­vo­nor­ges­trel-IUS group were almost 
twice as likely as those in the usual-treatment 
group to still be receiving their assigned treat­
ment at 2 years (64% vs. 38%, P<0.001) (Fig. 2). 
The most common reasons cited for discontinua­
tion of the le­vo­nor­ges­trel-IUS were lack of effec­
tiveness (37%) and irregular or prolonged bleed­
ing (28%). Of the 163 women who discontinued 
usual medical treatment, 80 (49%) switched to 
le­vo­nor­ges­trel-IUS. The most common reason for 
discontinuation of usual medical therapy was lack 
of effectiveness (53%).

There was no significant difference between 
the two groups in the frequency of serious ad­
verse events (58 in the usual-treatment group and 
49 in the le­vo­nor­ges­trel-IUS group, P = 0.59). There 
was one death in the le­vo­nor­ges­trel-IUS group; 

Table 1. Characteristics of the Patients.*

Characteristic
Usual Medical 

Treatment
Levonorgestrel- 

IUS

No. of patients 286 285

Age

≥35 yr — no. of patients (%)† 255 (89) 257 (90)

Mean — yr 41.8±5.5 42.1±5.0

Body-mass index‡

>25 — no. of patients (%)† 200 (70) 200 (70)

Mean 29.3±6.7 29.1±6.1

Race — no. of patients (%)§

White 246 (86) 225 (79)

Asian 23 (8) 28 (10)

Black 12 (4) 18 (6)

Mixed 4 (1) 9 (3)

Other 1 (<1) 4 (1)

Duration of menorrhagia ≥1 yr —  
no. of patients (%)†

229 (80) 231 (81)

Menstrual pain — no. of patients (%)† 211 (74) 213 (75)

Contraceptive requirement — no. of  
patients (%)†

55 (19) 55 (19)

Copper or nonhormonal coil in place — 
no. of patients (%)

10 (3) 9 (3)

*	Plus–minus values are means ±SD. There were no significant differences  
between groups for any of the characteristics. Levonorgestrel-IUS denotes  
levonorgestrel-releasing intrauterine system.

†	This characteristic was a stratification variable and was assessed in predefined 
subgroup analyses.

‡	The body-mass index is the weight in kilograms divided by the square of the 
height in meters.

§	Race was self-reported, with one response not given in the levonorgestrel-IUS 
group.
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571 Underwent randomization

1132 Were approached for consent after
meeting eligibility criteria

561 Were excluded
190 Had preference for usual medical treatment
130 Had preference for levonorgestrel-IUS
86 Declined to participate
25 Wanted referral to secondary care
3 Did not want any treatment
3 Intended to become pregnant

124 Did not give reason

286 Were assigned to receive usual
medical treatment

6 Did not take treatment
5 Decided to take no treatment
1 Underwent levonorgestrel-IUS insertion

285 Were assigned to receive levonorgestrel-IUS
24 Did not undergo insertion

10 Decided to have usual medical
treatment

8 Underwent unsuccessful insertion and
were given usual medical treatment

6 Decided to take no treatment

33 Exited trial
6 Were lost to follow-up

27 Were contacted and 
did not wish to complete
any more questionnaires

22 Exited trial
6 Were lost to follow-up

16 Were contacted and 
did not wish to complete
any more questionnaires

209 Returned questionnaire booklet at 6 mo
57 Discontinued treatment

35 Underwent levonorgestrel-IUS insertion
22 Decided to take no treatment

218 Returned questionnaire booklet at 6 mo
26 Discontinued treatment

12 Changed to usual medical treatment 
14 Decided to take no treatment

8 Exited trial
2 Were lost to follow-up
6 Were contacted and 

did not wish to complete
any more questionnaires

8 Exited trial
3 Were lost to follow-up
5 Were contacted and 

did not wish to complete
any more questionnaires

220 Returned questionnaire booklet at 1 yr
42 Discontinued treatment

21 Underwent levonorgestrel-IUS insertion
21 Decided to take no treatment

219 Returned questionnaire booklet at 1 yr
21 Discontinued treatment

9 Changed to usual medical treatment
12 Decided to take no treatment

14 Exited trial
8 Were lost to follow-up
6 Were contacted and 

did not wish to complete
any more questionnaires

8 Exited trial
1 Died
4 Were lost to follow-up
3 Were contacted and 

did not wish to complete
any more questionnaires

231 Returned questionnaire booklet at 2 yr
64 Discontinued treatment

24 Underwent levonorgestrel-IUS insertion
40 Decided to take no treatment

247 Returned questionnaire booklet at 2 yr
32 Discontinued treatment

8 Changed to usual medical treatment
24 Decided to take no treatment

Figure 1. Enrollment, Randomization, and Follow-up of the Study Patients.

Reasons for discontinuation of treatment can be found in Tables S3a and S3b in the Supplementary Appendix. Levonor
gestrel-IUS denotes levonorgestrel-releasing intrauterine system.
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the cause of death was recorded by the coroner 
as inconclusive, and the le­vo­nor­ges­trel-IUS was 
not in situ. Serious adverse events and reasons 
for discontinuing therapy are summarized in 
Tables S2 and S3, respectively, in the Supplemen­
tary Appendix.

Primary Outcome

Total scores on the MMAS improved significant­
ly in both groups at 6 months and at 1 year and 
2 years, as compared with baseline scores (Fig. 3) 
(see Tables S4 and S5 in the Supplementary Ap­
pendix for full details, including responses to the 
individual domains of the survey), but improve­
ments in these scores were significantly greater 
among women assigned to le­vo­nor­ges­trel-IUS than 
among those assigned to usual treatment (mean 
difference in scores over the course of 2 years, 
13.4 points; 95% confidence interval [CI], 9.9 to 
16.9; P<0.001). All six domains of the MMAS fa­
vored the le­vo­nor­ges­trel-IUS at every time point 
(P<0.001 with the use of a test for trend) (Table S5 
in the Supplementary Appendix).

In a sensitivity analysis that excluded women 
who crossed over from the assigned treatment to 
the other study treatments, improvement with the 
le­vo­nor­ges­trel-IUS, as compared with usual med­
ical treatment, increased (mean difference in 
scores over the course of 2 years, 17.8 points; 95% 
CI, 14.1 to 21.5; P<0.001). Other sensitivity analy­
ses yielded results that were not materially differ­
ent from the results of the primary analysis 
(P<0.001 for all comparisons). (Table S6 in the 
Supplementary Appendix).

In subgroup analyses, there was a significant 
interaction between treatment and BMI (P = 0.004). 
The benefit of the le­vo­nor­ges­trel-IUS was greater 
in women with a BMI above 25 (16.7 MMAS 
points; 95% CI, 12.6 to 20.9; P<0.001) than in 
those with a BMI of 25 or less (5.4 MMAS points; 
95% CI, −1.0 to 11.8; P = 0.10) This finding ap­
peared to be attributable to the superior outcome 
with usual medical treatment in leaner women 
(Fig. S1 in the Supplementary Appendix). Improve­
ments with the le­vo­nor­ges­trel-IUS were similar 
in both subgroups. None of the other tests for 
subgroup interaction were significant (P>0.10).

General Quality of Life and Sexual Activity

SF-36 domains were generally significantly im­
proved from baseline in both groups at all time 
points, although the scores for women in the le­vo­

nor­ges­trel-IUS group were better than for those 
in the usual-treatment group in seven of the eight 
domains in the analysis over all time points 

Pr
op

or
tio

n 
w

ith
 N

o 
C

ha
ng

e 
(%

)

100

80

90

70

Months

No. at Risk
Levonorgestrel-IUS
Usual medical

treatment

285
286

235
219

212
168

193
127

123
69

Levonorgestrel-IUS

Usual medical treatment

60

40

30

10

50

20

0
0 6 1812 24

P<0.001

64

38

Figure 2. Time to First Treatment Change during the 2-Year Study Period.

Data are for women who crossed over from the assigned study treatment 
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Figure 3. Primary Outcome in the Two Treatment Groups.

The primary outcome was the score on the Menorrhagia Multi-Attribute 
Scale (MMAS) (scores range from 0 to 100, with lower scores indicating 
greater severity). Mean MMAS scores are shown for the two groups at  
6, 12, and 24 months. I bars indicate 95% confidence intervals. Overall, the 
average difference in scores between the women treated with the levonorges
trel-IUS and those treated with the usual medical therapy was 13.4 points 
(95% confidence interval, 9.9 to 16.9; P<0.001).
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(Table 2); mental health was the only domain for 
which there were no significant between-group 
differences. The improvements appeared to be 
greatest at 6 months but had lessened by the 
2-year follow-up assessment (Table S7 in the Sup­
plementary Appendix). No significant differenc­
es were seen between treatments with respect to 
the EQ-5D instrument; scores were significantly 
improved from baseline in both groups at 2 years 
but not at earlier assessments (Table S8 in the 
Supplementary Appendix). Nor did the treat­
ments differ significantly with respect to the 
scores for the pleasure, discomfort, and frequen­
cy domains of the Sexual Activity Questionnaire 
(Table S9 in the Supplementary Appendix).

Surgical Interventions

The frequency of surgical interventions for heavy 
menstrual bleeding within 2 years did not differ 
significantly between the two groups. Hysterec­
tomy was performed in 6% of the women in each 
group; endometrial ablations were performed in 
4% of women in the le­vo­nor­ges­trel-IUS group 
and in 6% of those in the usual-treatment group 
(P = 0.44).

Discussion

The results of this trial show that le­vo­nor­ges­trel-
IUS, as compared with usual medical therapies 
for menorrhagia, leads to greater improvement 

Table 2. Scores on the Quality-of-Life and Sexual-Activity Questionnaires at Baseline, and Mean Between-Group 
Difference over 2 Years.*

Questionnaire Score at Baseline

Between-Group  
Difference in Score  

over 2 Years (95% CI)† P Value

Usual Medical 
Treatment

Levonorgestrel- 
IUS

SF-36‡

Physical functioning 77.8±24.7 80.0±20.4 2.7 (0.0 to 5.4) 0.05

Physical role 68.9±26.2 72.1±24.7 5.9 (2.6 to 9.1) <0.001

Emotional role 69.8±26.8 71.9±25.1 4.6 (1.3 to 8.0) 0.007

Social functioning 62.4±25.9 64.3±24.5 5.1 (2.0 to 8.1) 0.001

Mental health 59.0±19.8 60.3±19.3 1.5 (−1.0 to 3.9) 0.23

Energy and vitality 40.8±21.7 40.7±20.9 5.3 (2.5 to 8.2) <0.001

Pain 49.5±24.9 54.2±24.9 7.8 (4.5 to 11.0)§ <0.001

Perception of general health 60.3±21.9 61.8±21.4 2.9 (−0.3 to 5.4) 0.03

EQ-5D descriptive system¶ 0.714±0.276 0.756±0.243 0.013 (−0.016 to 0.042) 0.38

EQ-5D visual-analogue scale‖ 69.7±19.8 70.3±19.1 2.0 (−0.5 to 4.6)§ 0.12

Sexual Activity Questionnaire**

Pleasure 10.9±4.9 10.8±4.9 0.4 (−0.3 to 1.1) 0.26

Discomfort 4.62±1.69 4.65±1.48 −0.07 (−0.30 to 0.16) 0.55

*	 Plus–minus values are means ±SD.
†	 Estimated values greater than zero favor the levonorgestrel-IUS. These are summary results only; see the 

Supplementary Appendix for the complete results and for details of the repeated-measures model used to calculate 
these values.

‡	 The Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36) is a general health-related quality-of-life 
questionnaire. Scores in each of the eight domains range from 0 (severely affected) to 100 (not affected).

§	 There is some evidence of a time-by-treatment effect (P≤0.05); see the Supplementary Appendix for full details of the 
estimates at each time point.

¶	 The EuroQol Group 5-Dimension Self-Report Questionnaire (EQ-5D) descriptive system is a general health-related 
quality-of-life questionnaire. Scores range from −0.59 (state of health worse than death) to 1.00 (perfect state of 
health).

‖	 Scores on the EQ-5D visual-analogue scale range from 0 (worst health state imaginable) to 100 (most perfect health 
state imaginable).

**	 The Sexual Activity Questionnaire is designed to assess the possible effect of treatment on sexual functioning. Scores 
for pleasure range from 0 (lowest level) to 18 (highest level), and scores for discomfort range from 0 (greatest) to 6 (none).
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in women’s assessments of the effect of heavy 
menstrual bleeding on their daily routine, in­
cluding work, social and family life, and psycho­
logical and physical well-being.

At baseline, the women were substantially af­
fected by heavy menstrual bleeding, as assessed 
with the use of condition-specific (MMAS) and 
general (SF-36) health-related scales. The scores 
improved significantly over a period of 2 years 
in both the le­vo­nor­ges­trel-IUS group and the 
usual-treatment group. However, improvements in 
average scores and residual symptoms for all six 
MMAS domains were greater with the le­vo­nor­
ges­trel-IUS than with usual medical treatment. 
The average between-group difference in the 
overall MMAS score over 2 years of follow-up was 
13.4 points, with greater improvement in the le­
vo­nor­ges­trel-IUS group than in the usual-treat­
ment group — a difference that was both statis­
tically significant and clinically meaningful. The 
between-group difference was more than 0.5 SD, 
which is the minimum clinically important differ­
ence identified in a systematic review of studies 
reporting such data for health-related quality-of-
life measures.29 A 13.4-point difference repre­
sents a change in two or three MMAS domains: 
from being substantially to minimally affected 
by menorrhagia (e.g., from frequent to occa­
sional disruptions of work and daily routine) or 
from being minimally affected to being unaf­
fected (e.g., from experiencing some strain in 
family life to experiencing no strain in family 
life). The between-group difference reported 
here is also greater than that reported in an 
observational study comparing women who did 
and those who did not undergo surgery for men­
orrhagia.21

The strengths of our randomized trial include 
its size (larger than prior trials of treatments for 
heavy menstrual bleeding), the multicenter de­
sign, the inclusion of patients ethnically repre­
sentative of the U.K. population, the relatively 
low rates of loss to follow-up, and the assess­
ment of outcomes over a period of 2 years rather 
than 6 or 12 months, as in previous studies.13,14 
In addition, previous trials have focused on the 
reduction of menstrual-blood loss, which does not 
reflect the full effect of menorrhagia on wom­
en’s lives.13,14 In contrast, our primary outcome 
measure was the patient-reported, psychometri­
cally valid, condition-specific MMAS, which better 
reflects women’s personal experience of the bur­

den of menorrhagia. Interference with the quality 
of life, rather than perceptions of heavy men­
strual bleeding itself, appears to be the primary 
factor in women’s decision to seek treatment.30

Some limitations of our study should be noted. 
The range of options available for medical treat­
ment complicates any efforts to compare the le­
vo­nor­ges­trel-IUS with individual agents. However, 
the choice among the various agents is represen­
tative of current clinical practice. In addition, sub­
stantial numbers of patients switched treatments 
over the course of the study; however, these cross­
overs would be expected to result in an underes­
timation of the benefits that might be achieved 
with perfect compliance. A range of sensitivity 
analyses did not change the conclusions. Although 
the interventions studied in this trial represent 
options available in primary care settings in the 
United Kingdom, insertion of intrauterine devices 
is not part of primary care in all health care set­
tings, and in some circumstances, it requires 
consultation with a gynecologist.

The 21.4-point improvement from baseline in 
the average MMAS score at 6 months in the 
usual-treatment group, which was sustained 
throughout the 2 years of follow-up, was not 
explained by a switch in treatment, since similar 
improvements were noted when crossovers to 
the le­vo­nor­ges­trel-IUS were excluded from the 
analyses. The higher rate of discontinuation in 
the usual-treatment group than in the le­vo­nor­
ges­trel-IUS group could reflect greater symptom 
relief with le­vo­nor­ges­trel-IUS, but another pos­
sible explanation is that discontinuation of usual 
medical treatment does not require consultation. 
Nonetheless, at 2 years, 36% of women in the 
le­vo­nor­ges­trel-IUS group had had the system 
removed, generally owing to lack of effectiveness 
or to irregular or prolonged bleeding, which are 
well-recognized reasons for discontinuing the 
le­vo­nor­ges­trel-IUS.31,32 This proportion is consis­
tent with the proportions of women who discon­
tinued le­vo­nor­ges­trel-IUS treatment in smaller 
trials that compared it with hysterectomy33 (31% 
of 117 women at 12 months) or with endome­
trial ablation (28% of 105 women at 2 years).31,34,35

In subgroup analyses, the le­vo­nor­ges­trel-IUS 
appeared to be less beneficial in women with a 
BMI of 25 or less than in those with a BMI of 
more than 25, an observation that was explained 
by an apparently greater efficacy of usual medi­
cal treatments in the leaner women. This analy­
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sis was one of several subgroup analyses and 
should be interpreted with caution, since the 
findings may be explained by chance and re­
quire confirmation.

We expected fewer surgical interventions in 
the le­vo­nor­ges­trel-IUS group, but rates were 
similarly low in the two groups. This finding 
may reflect the eligibility criteria for the trial, 
since women who had fibroids or other disor­
ders were excluded.

Finally, given the long natural history of men­
orrhagia, study outcomes need to be assessed 
over a period that is longer than 2 years; addi­
tional intention-to-treat analyses are planned at 
5 and 10 years.

In conclusion, our study showed that both the 
le­vo­nor­ges­trel-IUS and usual medical treatments 
reduced the adverse effect of menorrhagia on 
women’s lives over the course of 2 years, but the 
le­vo­nor­ges­trel-IUS was the more effective first 
choice, as assessed by the impact of bleeding on 
the women’s quality of life.
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