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background: The levonorgestrel-releasing intrauterine system (LNG-IUS) is a highly effective contraceptive. However, during early
months of use unscheduled vaginal bleeding is common, sometimes leading to discontinuation. This study aimed to determine whether inter-
mittent administration of progesterone receptor modulator CDB-2914 would suppress unscheduled bleeding during the first 4 months after
insertion of the LNG-IUS.

methods: CDB-2914 150 mg, in divided doses, or placebo tablets, were administered over three consecutive days starting on Days 21,
49 and 77 after LNG-IUS insertion, in a double-blind randomized controlled trial of women aged 19–49 years, newly starting use of LNG-
IUS. Daily bleeding diaries were completed for 6 months, and summarized across blocks as percentage days bleeding/spotting (BS%).

results: Of 69 women randomized to receive CDB-2914, and 67 placebo, 61 and 55, respectively, completed the trial. BS% decreased
with time in both arms, but showed a much steeper treatment-phase gradient in the placebo arm (P , 0.0001), so that a benefit of CDB-
2914 in the 28 days after first treatment (211% points, 95% CI 219 to 22), converted to a disadvantage by 64 days after the third treat-
ment (þ10% points, 95% CI 1–18).

conclusions: The effect of CDB-2914 on BS% was initially beneficial but then by third treatment was disadvantageous. Nevertheless,
only 3% (4/136) of all women discontinued LNG-IUS. These findings give insight into possible mechanisms and suggest future research
directions.
ISRCTN Trial no. ISRCTN58283041; EudraCT no. 2006-006511-72.
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Introduction
If hormonal methods of contraception are used consistently and cor-
rectly they are more than 98% effective in preventing unplanned preg-
nancy [National Institute for Health and Clinical Excellence (NICE),
2005]. Yet one third of pregnancies worldwide are unintended or mis-
timed and over 20 million end in induced abortion every year

(Guttmacher Institute, 2008). Enthusiasm has therefore grown for
long-acting methods which do not depend on compliance for their
effectiveness, particularly implants and intrauterine devices/systems
which have failure rates of less than 1% (Peterson and Curtis,
2005). An estimated 9.8 million women worldwide use the
levonorgestrel-releasing intrauterine system (LNG-IUS). The uptake
of LNG-IUS has undoubtedly been further increased because the
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low dose of LNG released into the uterine cavity leads to endometrial
atrophy, so that for many women its use is associated with little or no
vaginal bleeding [National Institute for Health and Clinical Excellence
(NICE), 2005; Peterson and Curtis, 2005].

However, all hormonal methods of contraception are prone to high
discontinuation rates (Trussell, 2007). The commonest reason for pre-
mature discontinuation of all methods is unscheduled vaginal bleeding
(d’Arcangues et al., 1992). Many women experience persistent vaginal
spotting and bleeding during the first 3–6 months of use of the
LNG-IUS (Backman et al., 2000; Cox et al., 2002). In a UK study,
10.5% of new users of LNG-IUS had stopped using it by the end of
the first year because of bleeding problems, and this accounted for
much of the total 5-year cumulative discontinuation rate for bleeding
problems (16.7%) (Cox et al., 2002). In a Brazilian study 25% of
women complained of vaginal spotting in the first 6 months of use
of LNG-IUS and removals due to menstrual bleeding problems were
concentrated in this time period (Hidalgo et al., 2002). The cost of
LNG-IUS is relatively high, and both insertion and removal use health-
care resource, so premature discontinuation reverses the cost-benefit
ratio that applies if used for the full 5 years (Peterson and Curtis,
2005). Although there is a widely held clinical belief that counselling
women about unscheduled bleeding with LNG-IUS prevents prema-
ture discontinuation, there is no published evidence to support this
view (Halpern et al., 2006).

The mechanism underlying irregular/unscheduled bleeding in
association with progestogen-only contraceptives (POC) remains to
be determined, but may be associated with estrogen withdrawal,
especially when the mode of delivery is oral or systemic (Cheng
et al., 2000; Gemzell-Danielsson et al., 2002; Massai et al., 2004;
Weisberg et al., 2006). With use of LNG-IUS, fewer than half of
cycles are ovulatory (Barbosa et al., 1990). In common with other
POCs most women continue to have follicle development (Xiao
et al., 1990) and thus incomplete suppression of ovarian activity is
one mechanism for unscheduled bleeding.

Progesterone receptor modulators (PRMs) have shown a benefit in
treating women experiencing unscheduled bleeding with progestogen-
releasing contraceptive implants (Cheng et al., 2000; Weisberg et al.,
2006). PRMs have also shown a beneficial effect on unscheduled bleed-
ing in prevention studies, administered in conjunction with medroxypro-
gesterone acetate (Jain et al., 2003), progestogen-only implants (Massai
et al., 2004) and the progestogen-only contraceptive pill (Gemzell-

Danielsson et al., 2002). That any therapeutic effect of PRMs might be
via an ovarian pathway is supported by the finding in the last-mentioned
trial, where subjects treated with ORG31710 had better bleeding pro-
files, that ovulation occurred in 29% of the ORG31710 group compared
with 3% or fewer in untreated women (Gemzell-Danielsson et al.,
2002). The mechanisms for the effects of PRMs are not known. Follow-
ing menstruation, a period of unopposed estrogen exposure is required
for regeneration of endometrial sex steroid receptors. Administration of
a PRM may, via a direct effect on steroid receptor expression, permit
simulation of the normal physiological expression of sex steroid recep-
tors post-menses (Cheng et al., 2000).

CDB-2914 is a PRM which binds to the progesterone receptor with
high affinity and antagonizes the action of progesterone. CDB-2914 is
currently being evaluated for use in several clinical areas including,
emergency contraception, and the management of fibroids and endo-
metriosis (Blithe et al., 2003).

LNG-IUS is unique among progestogen-only methods in that trou-
blesome unscheduled bleeding is generally limited to the early months
of use (Hidalgo et al., 2002; Baldaszti et al., 2003). The aim of the clini-
cal trial reported here was to determine whether intermittent admin-
istration of PRM CDB-2914 (Laboratoire HRA Pharma, Paris, France)
would prevent or suppress unscheduled bleeding if taken over the first
3 months after insertion of the LNG-IUS, with the objective of
improved LNG-IUS continuation rates.

Materials and Methods
The trial was randomized, double-blind and placebo-controlled; received
ethical approval from Lothian research ethics committee; and all partici-
pants gave written informed consent. CDB-2914 (50 mg/day) and
placebo were packaged to look identical by HRA Pharma, randomized
(1:1 in blocks of 20), and numbered sequentially, so that randomization
was achieved by dispensing packs in numeric order. ‘Treatment’ com-
prised taking study medication orally for three consecutive days, with sep-
arate treatments starting 21, 49 and 77 days after LNG-IUS insertion
(Fig. 1), and study participants were reminded of their treatment dates
by email, text messages, telephone calls or letter. Subjects kept a daily
record of vaginal bleeding for at least one complete spontaneous men-
strual cycle before insertion of the LNG-IUS, and throughout the study.
LNG-IUS insertion was not timed to cycle but done at the next available
IUS-insertion appointment after completion of screening diaries. At 1, 3
and 6 months after LNG-IUS insertion women completed follow-up

Figure 1 Timing of treatments, follow-up visits, questionnaire completion and diary data segments.
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questionnaires (the final one asking about continuing LNG-IUS use and
overall satisfaction with the method) and returned to the clinic for
review. Screening/recruitment commenced January 2005, with randomiz-
ation (at LNG-IUS insertion) occurring between March 2005 and January
2007, and follow-up ending July 2007. Women eligible to participate were
those attending a large family planning clinic and initiating use of an
LNG-IUS for contraception, aged 19–49 years with regular menstrual
cycles lasting 17–42 days, menstrual periods lasting less than 11 days,
and no contraindications to LNG-IUS insertion [WHO Medical Eligibility
Criteria Category 3 or 4 conditions (World Health Organization Repro-
ductive Health and Research (WHO), 2008)]. Women breastfeeding,
within 3 months of childbirth, or with a chronic medical or psychiatric con-
dition, gynaecological disorders (including fibroids, ovarian cysts or unex-
plained irregular vaginal bleeding) or on long-term medication were
excluded. Adverse events and use of concomitant medication were
recorded throughout the study. Premature removal of the LNG-IUS con-
stituted withdrawal from the study. Women requesting this, or otherwise
withdrawing from the study, were asked to complete a withdrawal ques-
tionnaire collecting data similar to the final questionnaire. A subset of 19
subjects had an endometrial biopsy at insertion and at one or more of
the follow-up visits (data on biopsy findings are reported elsewhere).

Data analyses
Retention of LNG-IUS to 6 months and providing 6 months questionnaire
data was deemed study completion, but some who defaulted nevertheless

provided information on LNG-IUS continuation. Given the 28 days inter-
vals between treatments, and the ever-changing hormonal background due
to the newly inserted LNG-IUS, bleeding diary data was analysed in sep-
arate blocks delimited by treatment dates, that is, for the 21 days prior
to first treatment, for the 28 days after each of the first two treatments,
and for 64 days after third (last) treatment. The primary study outcome
was amount of bleeding/spotting after treatment. In order to be able to
accommodate occasional non-completed diary days within a block, and
for ease of comparison across differing block lengths, bleeding diary data
was summarized by follow-up block as percentage days with bleeding/
spotting (BS%). However, if the timing of a woman’s withdrawal/defaulting
meant that half or less of the current diary block was completed, she con-
tributed no BS% value for that block. Secondary outcomes were removal
of LNG-IUS within 6 months; the longest run of amenorrhea in the 64 days
after third treatment; and five subjective assessments at 6 months of
acceptability of bleeding patterns experienced. The final questionnaire
also assessed 16 side-effects (tertiary outcomes). Analysis was
‘intention-to-treat’. Mean BS% in the two treatment groups and mean
longest run of amenorrhea were compared using the two-sample t-test
and proportions in the two treatment groups were compared using
Fisher’s exact test for binary outcomes and x2 test for trend for ordinal
outcomes. The trend in percentages of days with bleeding/spotting
during treatment/follow-up was also analysed using a mixed model with
the patient as a random effect and a toeplitz covariance structure to
allow for the correlations between the repeated measurements on the

Figure 2 Flow of participants through the trial.
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same patient, both with and without covariate adjustment for pretreat-
ment bleeding/spotting (first 21 days post LNG-IUS). This approach
allows patients to have some missing data, but as a further check for
potential distortion of trends, sensitivity analyses were undertaken
restricted to women with data for all blocks.

Protocol sample size was calculated (assuming SD of 8) to give approxi-
mately 90% power to detect as significant (at the 5% level) a difference of
4.5 days or more between active and placebo treated groups in the mean
number of days of bleeding or spotting in a month of follow-up (equivalent
to an absolute difference in BS% of 15%). The calculated 66 patients per
group was inflated to a target of 75 women per group, to allow for
withdrawals.

Results
Of 398 women who attended the clinic for advice about using the
LNG-IUS, 169 agreed to be screened for eligibility, of whom three
subsequently declined to participate, 30 were excluded, and 136
were randomized, 69 to CDB-2914, 67 placebo (Fig. 2). Withdrawals/
defaulting in diary completion meant that not all women contributed
data to bleeding outcome analyses, with numbers decreasing across
follow-up (63 to 61 for women treated with CDB-2914, 60 to 57
for placebo). Rates of study completion were 88% (61/69) and 82%
(55/67), respectively (Fig. 2). No serious adverse events were
reported and there were minimal differences between groups in com-
pliance with treatment. Considering drug compliance for women who
contributed diary or final questionnaire data, 97% (62/64) of the
CDB-2914 group took all 45 tablets (or in one case omitted one
tablet), and 95% (58/61) of the placebo group took almost all
tablets (two women missed five tablets).

The groups were similar with respect to demographic character-
istics, BMI and most menstrual characteristics assessed (Table I),
but women randomized to CDB-2914 more often had a history of
past discontinuation of a contraceptive method because of weight
gain or heavy/irregular bleeding. The timing of insertion of
LNG-IUS was similar in both groups, being evenly spread across
the range of possible menstrual cycle days, with about half of all
women having insertion by 12th to 15th day of cycle, and 21 days
later at first treatment about a quarter of each group would have
been in the mid-luteal phase.

After the first treatment there was a statistically significant differ-
ence in BS% in favour of CDB-2914 (Table II), by the equivalent of
3 days [difference 210.6% points, P ¼ 0.011], but for the 64 days fol-
lowing the third treatment women in the CDB-2914 arm reported
more days bleeding/spotting, by 6 days [þ9.5% points, P ¼ 0.022].
However, in that last block the difference in longest run of days free
of bleeding or spotting i.e. days of continuous amenorrhea was not
statistically significant (CDB-2914 24 days versus placebo 26 days).
Over the treatment and follow-up phase (Days 21–166), both
groups showed a decline in BS% (Fig. 3 which for more detailed
description splits the third treatment block into the first 28 days and
the remainder, and includes data for an additional 26 days, to total
90), with a highly statistically significant time by treatment group inter-
action (P , 0.0001). This reflects the switch from lower BS% in the
CDB-2914 group after first treatment, to greater BS% in the first
two diary blocks after third treatment (albeit BS% was very similar
across the two groups in the last 26 days). This finding of differing

........................................................................................

Table I Patient characteristics at recruitment, by
randomized group

CDB-2914
(n 5 69)

Placebo
(n 5 67)

Age (years) at LNG-IUS
insertion—Mean (SD)

36.9 (6.5) 35.8 (7.0)

Reported length (days) of most
recent menstrual period—Mean
(SD)

5.9 (1.7) 5.6 (1.5)

Length (days) of diary-screened
menstrual cycle—Mean (SD)

28.8 (4.7) 28.0 (4.1)

Days prior to LNG-IUS insertion
that most recent menstrual
period started—Median (Q1,
Q3)

12 (7, 19) 15 (10, 21)

IUD in situ at insertion visit—N
(%)

5 (7) 9 (13)

Current smoker—N (%) 13 (19) 11 (16)

Employment—N (%)

Full-time 30 (43) 32 (48)

Part-time 28 (41) 26 (39)

No job 11 (16) 8 (12)

Number of deliveries—N (%)

0 14 (20) 20 (30)

1 18 (26) 13 (19)

2 30 (43) 27 (40)

3 6 (9) 7 (10)

4 1 (1) 0 (0)

Previous contraceptive method—N (%)

Pill 4 (6) 3 (4)

Cu-IUD 5 (7) 9 (13)

Barrier—mainly condom* 53 (77) 52 (78)

Rhythm/withdrawal/
spermicide

3 (4) 2 (3)

None 4 (6) 1 (1)

Heaviness of menstrual periods in last 6 months—N (%)

Light loss 2 (3) 0 (0)

Moderate loss 25 (38) 25 (40)

Heavy loss 26 (40) 29 (46)

Very heavy loss 12 (18) 9 (14)

Bleeding or spotting in quarter
or more of menstrual cycles in
past year—N/n (%)

10/66 (15) 10/62 (16)

Ever stopped using method of contraception due to following reason

Unacceptable weight gain—
N/n (%)

20/54 (37) 15/58 (26)

Irregular bleeding or
spotting—N/n (%)

16/53 (30) 12/57 (21)

Unacceptably heavy
bleeding—N/n (%)

10/51 (20) 6/57 (11)

Periods stopped altogether—
N/n (%)

1/48 (2) 1/57 (2)

*Includes the one woman (in Placebo group) who was using diaphragm.
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trends persisted regardless of whether: the final 26 days were
excluded; an adjustment was made for post-IUS-pretreatment rate
of bleeding/spotting; or only women with a complete set of data
values were included in the analysis.

There was no statistically significant difference (P ¼ 0.36) in the
number of women requesting premature removal of the LNG-IUS,
1/69 (1.6%) in CDB-2914 group and 3/67 (4.5%) in placebo group.
The main and secondary reasons given for removal are presented in
Table III, together with main reasons given by a further ten women

(seven receiving CDB-2914 and three placebo) who indicated in the
final questionnaire that they were considering LNG-IUS removal in
the next few months.

With regard to experience of bleeding as ascertained from final 6
month questionnaire responses, the groups were very similar in
reporting menstrual periods having stopped altogether [CDB-2914
24% (14/59) and placebo 23% (12/52), P ¼ 1.00], and having experi-
enced a menstrual period in the last month [72% (43/60) and 70%
(38/54), respectively, P ¼ 1.00]. Table IV shows that responses

..................... ..................... .................................................................................

.............................................................................................................................................................................................

Table II Percentage days diary-recorded bleeding or spotting (BS%) by study block, and longest consecutive run of days
without bleeding/spotting (after third treatment): separately by randomized group, and difference between groups

Outcome and study
interval

Duration of
study interval
(days)

CDB-2914 Placebo CDB-2914—Placebo difference

N Mean
(SD)

N Mean
(SD)

Difference (95% CI) P-value Difference in
percentage expressed
in days (for the
assessment interval)

Percentage days B/S (BS%)

Post-LNG-IUS and
pretreatment

21 63 64.7 (24.7) 60 70.6 (24.1) 25.9 (214.8 to 2.8) # 21.2

After first treatment 28 63 46.7 (20.6) 60 57.3 (24.8) 210.6 (218.7 to 22.5) 0.011 23.0

After second
treatment

28 63 39.6 (19.9) 60 41.2 (24.8) 21.6 (29.6 to 6.4) 0.68 20.4

After third treatment 64 61 38.2 (23.7) 57 28.7 (20.7) 9.5 (1.4 to 17.7) 0.022 þ6.1

Longest consecutive run of days without B/S

After third treatment 64 61 23.7 (14.5) 57 25.6 (13.4) 22.0 (27.1 to 3.1) 0.44 n.a.

#Pretreatment therefore not a study outcome and so not formally tested.

Figure 3 Percentage days bleeding/spotting by diary block, separately by treatment arm. KEY: *mean for group for diary block, plotted at mid-point
of block.
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regarding acceptability of vaginal bleeding experience were on the
whole favourable, and similar across the two groups—for example,
92% in each group reported lighter bleeding than before insertion
(57/60 CDB-2914, 48/52 placebo). However, although a minority
of women found vaginal bleeding patterns were ‘more inconvenient
than before’, they were predominantly from the CDB-2914 group
[39% (22/56) versus 19% (9/48), P ¼ 0.036)]. The groups also
showed favourable and similar responses regarding general health
and heaviness of most recent menstrual period, compared with
before LNG-IUS (Fig. 4). The two groups reported very similar
rates over the past 4 weeks of having experienced 13 of the 14 symp-
toms enquired about in the final in the questionnaire, but women
treated with CDB-2914 were more likely to report a ‘tendency to
weight gain’ [23% (14/61) versus 4%, (2/55), difference 19%, 95%
CI 7% to 32%, P ¼ 0.003).

Discussion
Against an expectation of diminishing bleeding/spotting across the first
months of LNG-IUS use, our comparison of PRM CDB-2914 against
placebo showed a short-lived beneficial effect on vaginal bleeding
after the first treatment only, which by the last treatment had con-
verted into a disadvantageous effect. Our unexpected findings have
high-lighted some important methodological issues.

This is the first study of CDB-2914 in women using LNG-IUS. We
therefore selected objective measures of outcome (BS%) and we also
undertook questionnaire assessment of acceptability of bleeding
experienced. In an exploratory trial such as ours, it is important to
have coverage of a range of end-points, and assessment of effect
after each of the three intermittent doses. As a check against multiple
testing, a single overall analysis was undertaken to compare trends in

............................................................... .............................................................

......................... .........................

.............................................................................................................................................................................................

Table III Reasons given for having had removal of LNG-IUS before 6 months or for, at Month 6, ‘considering removal in
next few months’

Reason given IUS removed before 6 months Considering IUS removal in next few
months

CDB-2914
(n 5 1)

Placebo (n 5 3) CDB-2914 (n 5 7) Placebo (n 5 3)

Main 288888 Main 288888 Main Main

Bleeding 1 1 1

Weight gain 1 1 1 1

Depression/Mood change 1 1 1

Issues with device inside body 1 1

Pain/discomfort/painful breasts 2 1 1

Bloating/fluid retention 2

Loss of libido 1

Skin problems 1

Possibly to plan pregnancy 2

.............................. .............................. .............................. .............................. ..............................

.............................................................................................................................................................................................

Table IV Comparison between randomized groups in 6 month follow-up questionnaire responses regarding bleeding,
both compared with before LNG-IUS, and in absolute terms

Bleeding since
using IUS has
been

Lighter than before More frequent than
before

More inconvenient
than before

Inconvenient Worrying

CDB-2914 Placebo CDB-2914 Placebo CDB-2914 Placebo CDB-2914 Placebo CDB-2914 Placebo

Number
responding, n

60 52 54 50 56 48 56 49 54 48

% % % % % % % % % %

Not at all true 5 6 44 48 52 67 39 41 70 85

Slightly true 0 2 17 14 9 15 21 31 17 8

Moderately true 7 0 4 14 14 4 27 16 9 6

Largely true 13 17 20 10 5 10 5 8 4 0

Very much so 75 75 15 14 20 4 7 4 0 0

P-value (CDB v
placebo)

1.00 0.61 0.036 0.51 0.093
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BS% within groups across treatment blocks, and this confirmed a
highly statistically significant group by block interaction (P , 0.001).
Nevertheless, to reflect the multiple-testing of outcomes, statistical
findings should be interpreted with appropriate caution.

The study was a pragmatic trial aiming to test an intervention which
could be used in a routine clinical service setting, so this posed
additional challenges. For example, LNG-IUS insertion was not
timed to any particular cycle phase, and it was not feasible to classify
ovarian function across time, which would have required frequent
blood sampling or urine collections. However, the findings are repre-
sentative of what would transpire in routine clinical practice and the
participants are likely to be representative of women in the UK receiv-
ing an LNG-IUS for contraception. Over 90% of study participants
provided diary data for treatment comparisons, and up to Day 141
after insertion these comparisons had less than 1% of days of record-
ing incomplete. Sensitivity analyses were undertaken to rule out distor-
tions due to patterns of data contribution across time, or chance
differences between the groups in tendency to bleed with the
LNG-IUS.

A key methodological issue our findings have high-lighted is the dis-
parity in effect sizes between a ‘therapeutic’ study, which recruits into
the trial only women already experiencing unscheduled bleeding
(Alvarez-Sanchez et al., 1996; Cheng et al., 2000; Glasier et al.,
2002; Weisberg et al., 2006), and prevention studies, which recruit
from all new users of the contraceptive method. In a prevention
study, such as ours, only a subset of participants will have been at
risk of unscheduled bleeding and hence able to benefit from the treat-
ment. Even if the treatment is effective, it’s apparent ‘effect’, estimated
for the entire trial, will be diluted by all the women not susceptible to
such bleeding, and hence appear smaller than the effect if estimated in
a therapeutic study. There are only two published randomized
placebo-controlled double-blind prevention trials using PRMs. Massai
et al. (2004) demonstrated, among new users of a levonorgestrel-

releasing implant, a reduction by 10% in number of days with bleed-
ing/spotting (by 3 days per month) if treated with mifepristone
(100 mg for 2 days every 30 days for 6 months). Among women
newly using the oral progestogen-only pill (Cerazettew 75 mg desoges-
trel daily), a pilot study evaluating the effect of administration of a
different PRM, Org 31710 150 mg (Organon, Oss, The Netherlands)
once every 28 days for four to seven cycles (Gemzell-Danielsson et al.,
2002), found an overall reduction in days bleeding/spotting, per
28 day cycle, of 5% or 1.5 days. Therefore, in prevention trials
similar in size to ours, the effect of PRMs on bleeding/spotting has
been only modest—reduction in days bleeding/spotting during treat-
ment of 1.5–3 days per month (Gemzell-Danielsson et al., 2002;
Massai et al., 2004), and comparable to our finding for the month
after first treatment. Where our study differs is in the apparent loss
of this treatment efficacy by the third month of LNG-IUS use (negli-
gible effect), and an apparent reversal of effect thereafter.

The disadvantageous bleeding profile for CBD-2914 over the
64 days after last treatment was not much evident in responses to
bleeding acceptability items (Table IV). Perhaps this is partly because
acceptability was assessed against such a positive change over
6 months, of vaginal bleeding having generally diminished markedly
over time, and compared with before LNG-IUS (Table IV, Fig. 4).
This raises concern that there is disconnection between objective
measures used in research, and acceptability to women of bleeding
experienced.

The only side-effect to show a difference between groups was ‘ten-
dency to weight gain’, with an excess in the group administered
CDB-2914. There are a number of reasons for caution in interpreting
this finding. Since this was one of 14 side-effects assessed, the finding
could be chance. Secondly, weight gain has frequently been attributed
to LNG-IUS [National Institute for Health and Clinical Excellence
(NICE), 2005], and LNG-IUS had been in situ over the entire
6 months, whereas CDB-2914 was administered at three points, the

Figure 4 Comparison between randomized groups in 6 month follow-up questionnaire responses regarding heaviness of last menstrual period and
general health, as compared with before LNG-IUS and study medication.
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last time 3 months before the questionnaire assessment. Thirdly,
despite removals for reported weight gain being higher for LNG-IUS
than non-hormonal IUDs, there is no evidence of a difference in
actual weight gain between users of the two methods (National Insti-
tute for Health and Clinical Excellence (NICE), 2005). Similarly, when
we compared actual weight change over the 6 months from LNG-IUS
insertion (for the 57 CDB-2914 and 52 placebo-treated women with
pre- and 6 months weight measurements), we found no difference
between groups (mean gain for placebo minus CDB-2914 ¼ 0.4 kg
(95%CI 20.9 to 1.7 kg)). Finally, despite randomization there was a
pre-existing (chance) difference between groups in prior discontinu-
ation of contraception due to weight gain, with an excess of women
with such a history in the group administered CDB-2914. Further-
more, the average weight gain of women who had responded
‘tendency to weight gain’, was 3.2 kg for the CDB-2914 subgroup
(n ¼ 12), and 2 kg for the one placebo group woman. This highlights
the difficulty of differentiating effects due to the LNG-IUS that all
women received, to the intermittent intervention administered to
half the women, and to individual participant characteristics (in
terms of susceptibilities to/tolerance of symptoms).

A systematic review of interventions for unscheduled bleeding
occurring with POC included no trials involving the LNG-IUS
(Abdel-Aleem et al., 2007). Therefore a key question is whether adju-
vant administration of PRM CDB-2914 would have a beneficial effect
on unscheduled bleeding with LNG-IUS. The beneficial effect found
during the second month of LNG-IUS use (after first treatment)
may be consistent with an effect on ovarian function. However, with
the LNG-IUS, high-dose local delivery of LNG results in local
changes in endometrial steroid response and structural integrity of
endometrial blood vessels (Fraser and Hickey, 2000; Guttinger and
Critchley, 2007). Within a few months this profound endometrial
atrophy may mask the endocrine effects of ovarian disruption, and if
so, would also mask any benefit of a treatment that reduced bleeding
due to ovarian disruption. Another consequence of treatment to be
considered is that it might itself precipitate bleeding. In a prevention
study with a PRM administered in new users of oral progestogen-only
contraception, the active treatment group had relatively more
bleeding/spotting episodes commencing in the 7 days following treat-
ment (Gemzell-Danielsson et al., 2002). A similar withdrawal bleed
effect is apparent in our study also, with a marked difference between
groups in timing of onset of next bleeding/spotting episode after the
third ‘treatment’. Of the women administered CDB-2914, 53% (32/
62) began a new bleeding/spotting episode within 4 days of starting
the treatment, compared with 15% (9/58) of placebo-treated
women, and the episodes were twice as likely to exceed 8 days. There-
fore, preventative administration of PRM has the regrettable property
that it might induce bleeding in a woman who would otherwise have
had (virtually) none. This might explain the excess BS% in the
CDB-2914 group for the 28 days following third treatment (by 9%
points, or 2.5 days). However, induced withdrawal bleeds cannot
explain the excess bleeding/spotting persisting over the following
36-day diary block (Fig. 3). This might have been a chance finding, or
CDB-2914 might exacerbate whatever mechanism accounts for
unscheduled bleeding persisting in the fourth/fifth months of
LNG-IUS use.

In summary, our study is the first report of an intervention in
women using a LNG-IUS. There appears to be some beneficial

preventative effect of CDB-2914 on bleeding/spotting, but only in
the very earliest months of use. In our study the first treatment
started on Day 21 after insertion, yet before this there were high
average rates of bleeding/spotting reported (67% of days). We do
not know if CDB-2914 would have provided timelier benefit if admi-
nistered earlier. Given the unpredictability as to which LNG-IUS
users will in the first 3 months experience unscheduled bleeding,
and our observations that PRMs appear to induce withdrawal bleed-
ing, these compounds have little promise for prevention. However, in
the absence of anything better, and given the safety profile of PRMs,
they have potential for therapeutic use, among women experiencing
excessive bleeding in the first few weeks of LNG-IUS use. An
exploratory therapeutic trial is needed, with not only drug
(CDB-2914 and placebo) but also stopping point (10 or 14 weeks)
randomized.

Effective interventions to ameliorate unacceptable bleeding for
women using long-acting progestogen contraception remain elusive.
Discontinuation of LNG-IUS is only the tip of the iceberg. If an inter-
vention could be found, improved bleeding profiles would enhance
quality of life worldwide for the many women wishing to continue
with a LNG-IUS for contraception.

Authors’ Roles
R.M.B., H.O.D.C., A.F.G. and P.W. contributed to conception and
design; A.G., S.N., A.F.G., P.W. and H.O.D.C. contributed to acqui-
sition of data; P.W., R.J.L., A.F.G. and H.O.D.C. contributed to analy-
sis; P.W., R.J.L., A.F.G., H.O.D.C., R.M.B. and A.G. contributed to
interpretation of findings; all contributed to drafting of article and
approved final version.

Acknowledgements
We acknowledge the following for invaluable contributions to the
research: Professor David Baird re design of study and analysis/
interpretation of results; Dr Jennifer Guise re assistance in design of
questionnaires and recruitment/interviews; Ms Joan Kerr for recruit-
ment and study co-ordination/record-keeping; Ms Lyn Chalmers for
design of data-entry database; Ms Dorothy Thom and Richard
Warner for accurate data entry, in particular of diary data; and for
general support the staff of Dean Terrace Family Planning Clinic,
Edinburgh. We also thank the study participants for completion of
diaries and questionnaires, and attending for follow-up visits. The
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