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ORIGINAL RESEARCH ARTICLE

Bleeding patterns for the LilettaVR levonorgestrel 52mg intrauterine system

Courtney A. Schreibera, Stephanie B. Tealb, Paul D. Blumenthalc, Lisa M. Kederd, Andrea I. Olariue and
Mitchell D. Creininf

aDepartment of Obstetrics and Gynecology, University of Pennsylvania, Philadelphia, PA, USA; bDepartment of Obstetrics and Gynecology,
University of Colorado, Aurora, CO, USA; cDepartment of Obstetrics and Gynecology, Stanford University, Stanford, CA, USA;
dDepartment of Obstetrics and Gynecology, Ohio State University, Columbus, OH, USA; eMedicines360, San Francisco, CA, USA;
fDepartment of Obstetrics and Gynecology, University of California, Sacramento, CA, USA

ABSTRACT
Purpose: Evaluate bleeding patterns for the LilettaVR levonorgestrel 52mg intrauterine system (IUS)
using the World Health Organization Belsey definitions.
Material and methods: This prospective multicenter trial evaluates the efficacy and safety of
LilettaVR (Clinicaltrials.gov NCT00995150). We evaluated bleeding patterns for 1700 nulliparous and
multiparous women using a daily diary completed by participants for the first 2 years and by ques-
tionnaire every 3 months thereafter. We assessed amenorrhea rates over 3 years and the propor-
tion of subjects with infrequent, frequent, prolonged and irregular bleeding per 90-day reference
period over 2 years for the entire study population as well as comparing nulliparous and parous
women and obese and non-obese women.
Results: Amenorrhea rates at 1 and 3 years in levonorgestrel 52mg IUS users were 19 and 37%,
respectively. The infrequent bleeding rate increased from 14% in the first 90 days to 30% at the
end of Year 1, and was maintained at the same rate through Year 2. Frequent, prolonged and
irregular bleeding declined to low levels by the end of the first year. Discontinuation for bleeding-
related complaints occurred in 35 (2.1%, 95% CI 1.3–2.7%) women during the first 36 months; only
one subject discontinued for amenorrhea (in Year 2). Outcomes did not vary for nulliparous versus
parous or obese versus non-obese women.
Conclusions: Among Liletta users, amenorrhea and infrequent bleeding become more prevalent
over time and amenorrhea rates continue to increase after the first year of use. Bleeding patterns
do not differ significantly by parity or by obesity-status. Discontinuation for bleeding concerns is
uncommon with this product.
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Introduction

The World Health Organization (WHO) recommends report-
ing hormonal contraception bleeding patterns using the
Belsey criteria [1]. These descriptors present a global picture
of bleeding patterns over 90-day intervals (Table 1). For
levonorgestrel intrauterine system (IUS) products, the
Belsey method has been used to describe bleeding pat-
terns for the lower dose products, but not for the levonor-
gestrel 52mg IUS. Moreover, the limited bleeding data
available for levonorgestrel 52mg IUS users were primarily
derived from Scandinavian multiparous women, 75% of
whom had used intrauterine contraception previously [2].
The recent development of a newer levonorgestrel 52mg
IUS has provided the opportunity to obtain a detailed col-
lection of bleeding data from a very large and diverse
population. In this report, we describe the bleeding pat-
terns with the LilettaVR levonorgestrel 52mg IUS using the
WHO Belsey criteria. Providing this information can allow a
more standardised understanding of potential differences
in bleeding patterns between different levonorgestrel
IUS products.

Materials and methods

We present a secondary analysis of data from the ACCESS IUS
multicenter, Phase 3, open-label clinical trial of the Liletta
levonorgestrel 52mg IUS [Medicines360, San Francisco, CA
and Allergan, Irvine, CA; LilettaVR is a registered trademark of
Odyssea Pharma SPRL (Belgium), an Allergan affiliate]. Liletta
is marketed for contraception as LevosertTM and DonasertTM

in Europe using this same data. The methods of this study
have been reported previously [3]. A central or local
Institutional Review Board for each center approved the study.
All women signed written informed consent before study
participation.

Briefly, investigators at 29 clinical sites in the USA enrolled
healthy, non-pregnant, sexually active, nulliparous and parous
women aged 16–45 years (inclusive) who desired a hormonal
IUS for contraception. Participants had to report regular men-
strual cycles every 21–35 days with a variation of typical cycle
length of no more than 5 days. Those women currently using
hormonal contraception could not be using it for cycle con-
trol and reported a typical history of regular cycles prior to
their most recent hormonal contraception initiation. Women
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recently using progestin injectable contraception could not
enter the study if the prior injection was within the preced-
ing 9 months, or 6 months if the subject had two spontan-
eous menstrual cycles (minimum of three menses) that met
criteria for normal menstrual cycles.

After subjects completed screening and enrollment (IUS
placement), follow-up included visits at 1, 3, 6 and 12 months
and then every 6 months thereafter. Telephone contact was
initiated at Month 9 and occurred at the 3-month interval
between scheduled visits. Subjects completed a daily diary
for the first 2 years to indicate the greatest amount of bleed-
ing that day as none, spotting, light flow, normal flow, or
heavy flow based on their own subjective impression. After
2 years, subjects were asked at each visit or telephone
contact to describe their bleeding pattern over the preced-
ing 3 months.

For the analysis in this report, we only included women
with successful IUS placement who provided bleeding data
through at least the first 90 days or who discontinued for
bleeding-related complaints in the first 90 days. We limited
the description of prolonged, frequent, infrequent and
irregular bleeding with the levonorgestrel 52mg IUS to
2 years because we only had daily diary data for the first
2 years of use. The bleeding data collected after 2 years
was sufficient to precisely evaluate amenorrhea rates, which
we did through 3 years. We assessed all bleeding patterns
over 90-day intervals using the WHO Belsey criteria
(Table 1) [1]. We also compared the patterns between nul-
liparous and parous women as well as non-obese and
obese women, with obesity defined as a body mass index
�30 kg/m2. We used Fisher’s exact testing for comparisons
of proportions with p values �.05 considered significant.

Results

Of the 1751 women enrolled, 1714 (97.9%) had successful
placement: 14 (0.8%) of these women discontinued prior to
90 days for non-bleeding-related complaints leaving 1700
women in the analysis. Participant characteristics are pre-
sented in Table 2. Overall, bleeding data was available at
the end of 1, 2 and 3 years for 1448 (85.2%), 1178 (69.3%)
and 935 (55.0%) women, respectively.

Discontinuation for bleeding complaints occurred in 35
(2.1%, 95% CI 1.3–2.7%) levonorgestrel 52mg IUS users
cumulatively during the first 36 months, most commonly
during Months 6–18 (Table 3). Reasons provided by women
who primarily discontinued for bleeding-related complaints
included heavy flow (12 women) and pattern-related issues
including irregular bleeding (12 women), prolonged flow (7
women) and increased frequency (3 women); only one

subject discontinued for amenorrhea (in year 2). Few
women were lost to follow-up with 68 (4.0%), 55 (3.2%)
and 21 (1.2%) in years 1, 2 and 3, respectively.

Bleeding patterns

Amenorrhea rates in levonorgestrel 52mg IUS users
increased over 3 years (Table 4 and Figure 1). Infrequent
bleeding was reported by 14% of levonorgestrel 52mg IUS
users in the first 90 days, increased to 30% at the end of
Year 1, and was maintained at the same rate through Year
2. Frequent bleeding occurred in 26% of levonorgestrel
52mg IUS users in the first 90 days and quickly declined to
fewer than 10% in the second 90-day reference period.
Prolonged bleeding declined in a similar manner from 51%
in the first 90 days to 10% in the second 90-day reference
period. Irregular bleeding was reported by 38% of women
in the first 90 days, declining to 14% in the second 90 days
and 6% by the end of the first year (Table 5 and Figure 1).

Bleeding patterns for nulliparous versus parous women and
obese versus non-obese women are presented in Tables 4
and 5. We found sporadic and inconsistent differences related
to frequency of bleeding. Although nulliparous women had
lower rates of infrequent bleeding in the first 90 days as com-
pared to parous women, the opposite is true in the 90 days at
the end of Year 1 and no differences were present in the
second 90 days or at the end of Year 2. Lower rates of fre-
quent bleeding are found in parous women during the first
and second 90day periods but no differences are present at 1
or 2 years. Overall, no trends are present which suggest that

Table 1. World Health Organization Belsey definitions of bleeding patterns
with contraceptive use [1].

Amenorrhea No bleeding or spotting during a 90-day refer-
ence period

Prolonged bleeding Bleeding/spotting episodes lasting more than
14 days during a 90-day reference period

Frequent bleeding More than five bleeding/spotting episodes
during a 90-day reference period

Infrequent bleeding One or two bleeding/spotting episodes during
a 90-day reference period

Irregular bleeding Three to five bleeding/spotting episodes and
less than three bleeding/spotting-free inter-
vals of 14 days or more during a 90-day
reference period

Table 2. Demographics and contraceptive method at enrollment for women
in a phase 3 study who had successful placement of a Liletta levonorgestrel
52mg IUS and at least 90 days of follow-up (N¼ 1700).

Characteristic
n (%) or mean ± standard

deviation

Age (years) 27.3 ± 5.7
<25 617 (36.3%)
25–35 937 (55.1%)
�36 146 (8.6%)

Ethnicity
Hispanic or Latina 248 (14.6)

Racea
White 1334 (78.7)
Black or African American 220 (13.0)
Asian 67 (4.0)
American Indian or Alaska native 21 (1.2)
Native Hawaiian or other pacific islander 6 (0.4)
Multiple races indicated 48 (2.8)

Body mass index (kg/m2)a 26.9 ± 6.8
Obese (�30.0) 428 (25.2)

Parity
Nulliparous 982 (57.8)

Marital status
Never married 1075 (63.2)
Married 473 (27.8)
Divorced 120 (7.1)
Separated 29 (1.7)
Widowed 3 (0.2)

Contraception used during the month before enrollment
Levonorgestrel IUS 147 (8.6%)
Copper IUD 30 (1.8%)
Hormonal implant 9 (0.5%)
CHC 640 (37.6%)
POP 35 (2.1%)
Non-hormonal/non-IUD method 685 (40.3%)
None 154 (9.1%)

aData missing for four participants (race) and three participants (body
mass index).

CHC: combined hormonal contraceptive; POP: progestin-only pill; IUS: intra-
uterine system; IUD: intrauterine device.
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parity or obesity status affects bleeding pattern in any consist-
ent pattern.

Discussion

Our findings demonstrate that amenorrhea rates increase
each year with continued use of the Liletta levonorgestrel
52mg IUS. Rates of frequent and prolonged bleeding decline
rapidly in the first few months of levonorgestrel IUS use,
with rates of 10% or less during months four through six of

use. The patterns overall demonstrate that levonorgestrel
52mg IUS users are likely to experience frequent, irregular
and/or prolonged bleeding episodes in the first 90 days that
quickly diminish to light and less prolonged bleeding for
most women. The bleeding patterns do not vary significantly
or consistently based on parity or obesity status. Removal
rates for bleeding-related complaints are very low over
3 years (2.1%) with about one-third of such discontinuations
due to heavy flow, one-third due to irregular bleeding and
one-third related to prolonged or frequent bleeding.

Table 3. Discontinuation for bleeding-related complaints over 3 years for women using a Liletta levonorgestrel 52mg IUS.

Number entering
time period

Discontinuation for
bleeding complaint

Discontinuation as % of
study population

Discontinuation as % of
women entering time period

Insertion to 6 months (182 days) 1700 6 0.4% 0.4%
6þ to 12 months (365 days) 1553 11 0.6% 0.7%
12þ to 18 months (547 days) 1400 9 0.5% 0.6%
18þ to 24 months (730 days) 1254 4 0.2% 0.3%
24þ to 30 months (913 days) 1148 4 0.2% 0.3%
30þ to 36 months (1096 days) 1040 1 <0.1% 0.1%

Only includes women who had successful IUS placement and at least one follow-up visit at 90 days; two subjects discontinued for bleeding-related com-
plaints prior to 90 days. Discontinuation as % of study population uses the total N of 1700 as denominator for all calculations; discontinuation as % of
women entering time period uses the number entering that time period as the denominator.

IUS: intrauterine system.

Table 4. Amenorrhea rate over 3 years for women using levonorgestrel 52mg IUS overall and by parity and obesity-status.

First 90 days Second 90 days Last 90 days of Year 1 Last 90 days of Year 2 Last 90 days of Year 3

Overall n¼ 1700 n¼ 1621 n¼ 1448 n¼ 1178 n¼ 935
7 (0.4%) 183 (11.3%) 269 (18.6%) 319 (27.1%) 340 (36.4%)

Parity
Nulliparous n¼ 982 n¼ 949 n¼ 866 n¼ 711 n¼ 568

4 (0.4%) 96 (10.1%) 161 (18.6%) 191 (26.9%) 203 (35.7%)
Parous n¼ 718 n¼ 672 n¼ 582 n¼ 467 n¼ 367

3 (0.4%) 87 (12.9%) 108 (18.6%) 128 (27.4%) 137 (37.3%)
p value (nulliparous versus parous) 1.0 .080 1.0 .841 .627

Obesity-statusa

Non-obese n¼ 1272 n¼ 1213 n¼ 1092 n¼ 888 n¼ 704
6 (0.5%) 135 (11.1%) 198 (18.1%) 231 (26.0%) 251 (35.7%)

Obese n¼ 425 n¼ 405 n¼ 353 n¼ 287 n¼ 229
1 (0.2%) 47 (11.6%) 70 (19.8%) 87 (30.3%) 87 (38.0%)

p value (non-obese versus obese) .688 .786 .479 .169 .528
aObese defined as body mass index �30.0 kg/m2. Three subjects with missing BMI data so number of subjects in BMI category may not match
overall total. Amenorrhea defined as no bleeding or spotting during the preceding 90 days. The number of subjects for each column represents
the number with data for the 90 days at the end of the interval.

IUS: intrauterine system.
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This study is the first to use the WHO Belsey criteria to
describe bleeding patterns with a levonorgestrel 52mg IUS
in a large, prospectively collected dataset. Lower dose levo-
norgestrel IUS products introduced to the market within
the past decade have reported bleeding patterns using

these criteria [4,5]. Standardised reporting of bleeding with
contraceptive use has been endorsed for decades [1,6]. Yet,
the current prescribing information for the three different
doses of levonorgestrel IUS products (13.5, 19.5 and 52mg)
provides information in different ways, even among dose-

Table 5. Infrequent, frequent and prolonged bleeding rates over 2 years for women using levonorgestrel 52mg IUS
overall and by parity and obesity-status.

(A) Infrequent bleeding rates
First 90 days Second 90 days Last 90 days Last 90 days

of Year 1 of Year 2
Overall n¼ 1700 n¼ 1621 n¼ 1448 n¼ 1178

230 (13.5%) 407 (25.1%) 443 (30.6%) 356 (30.2%)
Parity
Nulliparous n¼ 982 n¼ 949 n¼ 866 n¼ 711

116 (11.8%) 249 (26.2%) 282 (32.6%) 212 (29.8%)
Parous n¼ 718 n¼ 672 n¼ 582 n¼ 467

114 (15.9%) 158 (23.5%) 161 (27.7%) 144 (30.8%)
p value (nulliparous versus parous) .018 .222 .048 .746

Obesity-status
Non-obese n¼ 1272 n¼ 1213 n¼ 1092 n¼ 888

180 (14.2%) 310 (25.6%) 348 (31.9%) 272 (30.6%)
Obese n¼ 425 n¼ 405 n¼ 353 n¼ 287

50 (11.8%) 96 (23.7%) 95 (26.9%) 83 (28.9%)
p value (non-obese versus obese) .221 .468 .084 .605

(B) Frequent bleeding rates
First 90 days Second 90 days Last 90 days Last 90 days

of Year 1 of Year 2
Overall n¼ 1700 n¼ 1621 n¼ 1448 n¼ 1178

448 (26.4%) 152 (9.4%) 76 (5.2%) 42 (3.6%)
Parity
Nulliparous n¼ 982 n¼ 949 n¼ 866 n¼ 711

282 (28.7%) 104 (11.0%) 45 (5.2%) 27 (3.8%)
Parous n¼ 718 n¼ 672 n¼ 582 n¼ 467

166 (23.1%) 48 (7.1%) 31 (5.3%) 15 (3.2%)
p value (nulliparous versus parous) .010 .010 .905 .634

Obesity-statusa

Non-obese n¼ 1272 n¼ 1213 n¼ 1092 n¼ 888
335 (26.3%) 126 (10.4%) 53 (4.9%) 32 (3.6%)

Obese n¼ 425 n¼ 405 n¼ 353 n¼ 287
112 (26.4%) 26 (6.4%) 23 (6.5%) 10 (3.5%)

p value (non-obese versus obese) 1.0 .018 .220 1.0
(C) Prolonged bleeding rates

First 90 days Second 90 days Last 90 days Last 90 days
of Year 1 of Year 2

Overall n¼ 1700 n¼ 1621 n¼ 1448 n¼ 1178
858 (50.5%) 157 (9.7%) 72 (5.0%) 22 (1.9%)

Parity
Nulliparous n¼ 982 n¼ 949 n¼ 866 n¼ 711

491 (50.0%) 94-9.9% 42 (4.8%) 13 (1.8%)
Parous n¼ 718 n¼ 672 n¼ 582 n¼ 467

367 (51.1%) 63-9.4% 30 (5.2%) 9 (1.9%)
p value (nulliparous versus parous) .659 .734 .806 1.0

Obesity-statusa

Non-obese n¼ 1272 n¼ 1213 n¼ 1092 n¼ 888
656 (51.6%) 118 (9.7%) 52 (4.8%) 16 (1.8%)

Obese n¼ 425 n¼ 405 n¼ 353 n¼ 287
201 (47.3%) 38 (9.4%) 20 (5.7%) 6 (2.1%)

p value (non-obese versus obese) .131 .923 .484 .802
(D) Irregular bleeding rates

First 90 days Second 90 days Last 90 days Last 90 days
of Year 1 of Year 2

Overall n¼ 1700 n¼ 1621 n¼ 1448 n¼ 1178
648 (38.1%) 220 (13.6%) 89 (6.1%) 52 (4.4%)

Parity
Nulliparous n¼ 982 n¼ 949 n¼ 866 n¼ 711

384 (39.1%) 129 (13.6%) 54 (6.2%) 31 (4.4%)
Parous n¼ 718 n¼ 672 n¼ 582 n¼ 467

264 (36.8%) 91 (3.5%) 35 (6.0%) 21 (4.5%)
p value (nulliparous versus parous) .337 1.0 .911 1.0

Obesity-statusa

Non-obese n¼ 1272 n¼ 1213 n¼ 1092 n¼ 888
491 (38.6%) 160 (13.2%) 69 (6.3%) 42 (4.7%)

Obese n¼ 425 n¼ 405 n¼ 353 n¼ 287
156 (36.7%) 60 (14.8%) 18 (5.1%) 9 (3.1%)

p value (non-obese versus obese) .526 .404 .442 .317
aObese defined as body mass index �30.0 kg/m2; three subjects with missing BMI data so number of subjects in BMI cat-
egory may not match overall total. See Table 1 for definitions of bleeding patterns; the number of subjects for each
column represents the number with data for the 90 days at the end of the interval.

IUS: intrauterine system.
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equivalent products [4–8]. As such, clinically relevant
differences in bleeding patters are difficult to distill. By pre-
senting our results using the Belsey criteria, we can begin
to assess potential differences between the products, and
provide information that is easily conveyed to patients.

A comparison of our results with previously published
data indicates that women using lower dose levonorgestrel
13.5 [5] and 19.5mg [4] IUS products have lower rates
of amenorrhea and infrequent bleeding and have higher
rates of irregular bleeding than women using the Liletta
levonorgestrel 52mg IUS; rates of frequent and prolonged
bleeding are similar for all three doses. Women using levo-
norgestrel 13.5, 19.5 and 52mg IUS products have very
similar frequent and prolonged bleeding pattern rates
over the first few years. Such a comparison is limited by
differences in study participant populations. The lower dose
levonorgestrel IUS studies included a mix of women from
11 countries (Argentina, Canada, Chile, Finland, France,
Hungary, Mexico, the Netherlands, Norway, Sweden, and
USA) whereas this current study was performed exclusively
in the USA [9]. Additionally, the lower dose levonorgestrel
IUS studies had 39.2% nulliparous women with a mean BMI
of 25.3 kg/m2 [9] whereas this current study had 57.5%
nulliparous women with a mean BMI of 27.3 kg/m2. These
characteristics, as well as other differences, could account
for some variations in bleeding patterns and limit compari-
sons among these studies.

To truly understand general similarities and differences in
bleeding patterns between levonorgestrel IUS products with
different doses, a randomised study would be required for a
more precise comparison. Although a Phase 2 randomised
trial comparing the levonorgestrel 13.5, 19.5 and 52mg IUS
(MirenaVR , Bayer HealthCare Pharmaceuticals, Whippany, NJ)
has been published, the report only included amenorrhea
rates at the end of 1 year [10]. The study included 239, 245,
and 254 European women in the three groups, respectively
with 216 (90.4%), 213 (86.9%) and 218 (85.8%) women,
respectively completing 1 year of use. The authors report
amenorrhea rates of 12.7, 18.9, and 23.6% for 13.5, 19.5 and
52mg devices, respectively (p¼ .012 for levonorgestrel
13.5mg versus 52mg and p¼ .30 for levonorgestrel 19.5mg
versus 52mg). However, this study had limited statistical
power to fully compare amenorrhea rates.

Conclusions

This study represents the largest dataset to systematically
evaluate bleeding patterns among levonorgestrel 52mg
IUS users over 2 years. Women who use the Liletta levonor-
gestrel 52mg IUS commonly experience amenorrhea or
infrequent bleeding with continued duration of use; fre-
quent and irregular bleeding decrease significantly after
the first 90 days of use. Bleeding patterns do not vary con-
sistently based on parity or between non-obese and obese
women. The information can be helpful when providing
counseling to women about what bleeding patterns to
expect with levonorgestrel 52mg IUS products.
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