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ABSTRACT

Purpose: The Kyleena® Satisfaction Study (KYSS) aimed to assess satisfaction and continuation
with levonorgestrel-releasing intrauterine system (LNG-IUS) 12 (Kyleena® in routine clinical practice
and to evaluate factors that influence satisfaction.

Materials and methods: This prospective, observational, multicentre, single-arm cohort study,
with 1-year follow-up, was conducted in Belgium, Canada, Germany, Mexico, Norway, Sweden,
Spain and the United States from 2017 to 2018. During routine counselling, women who inde-
pendently selected to use LNG-IUS 12 were invited to participate in the study. KYSS assessed LNG-
IUS 12 satisfaction, continuation and safety.

Results: Overall, there were 1126 successful LNG-IUS 12 placements, with insertion attempted in
1129 women. Most participants (833/968, 86.1%, 95% Cl 83.7-88.2%, with satisfaction outcome
data available) reported satisfaction with LNG-IUS 12 at 12 months (or at the final visit if the device
was discontinued prematurely). Satisfaction was not associated with age, parity or motivation for
choosing LNG-IUS 12. The majority of women (919/1129, 81.4%) chose to continue after
12 months. Discontinuation was not correlated with age or parity. Overall, 191 women (16.9%)
reported a treatment-emergent adverse event.

Conclusions: Results from KYSS provide the first real-world evidence assessing LNG-IUS 12, and
demonstrate high satisfaction and continuation rates irrespective of age or parity.
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Introduction patients regarding the use of LARCs, particularly intrauter-

Long-acting reversible contraceptives (LARCs), which com- "€ contraception (IUC). This may include the belief that

prise hormonal intrauterine systems (IUSs), subdermal
implants, and non-hormonal intrauterine devices (IUDs), are
highly effective methods of contraception that do not rely
on user compliance [1,2]. Despite this, LARCs are used less
frequently, especially among younger women, than user-
dependent methods such as oral contraceptive pills and
barrier methods [3-5]. Furthermore, prevalence of LARC
use in women of reproductive age differs between coun-
tries, ranging from an estimated 20% in Sweden and 15%
in Norway to 7% in Germany and less than 5% in Spain
[6,7]. In @ number of countries, the acceptance and use of
LARGCs is growing [6,7].

The lower adoption rate of LARCs in some areas and
some populations may be due to misconceptions and per-
ceived barriers among both health care providers and

IUC is not suitable for young or nulliparous women, fears
regarding adverse events (such as expulsion or uterine per-
foration), and anxiety about potential pain and difficulty
with insertion of the device [8-11].

There is little evidence to support these concerns; LARCs
are associated with favourable efficacy and safety profiles
regardless of age or parity [12-15], and with high satisfac-
tion and continuation rates in clinical trials [14,16-18] and
real-world surveys [19]. In addition, previously published
data from the Kyleena® Satisfaction Study (KYSS) interim
analysis have shown that most women rate the insertion
pain of the IUS as either none or mild and that clinicians
consider placement to be easy in the majority of
cases [20].
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Levonorgestrel (LNG)-releasing IUS 12 (LNG-IUS 12, also
known as Kyleena® has demonstrated contraceptive effi-
cacy for 5years of use [21]. LNG-IUS 12 was developed
with a smaller insertion tube which causes less insertion
pain [20,21]. In addition, LNG-IUS 12 has other potential
benefits such as lower levels of levonorgestrel and lower
rates of amenorrhoea in women who desire this [17,18,21].
KYSS is a multinational, observational study that aims to
provide the first real-world evidence of LNG-IUS 12 satisfac-
tion. Continuation, safety profile and satisfaction with the
menstrual bleeding profile of LNG-IUS 12 are also reported.

Materials and methods
Study design and participants

KYSS (NCT03182140) is a prospective, observational, multi-
national, multicentre, single-arm cohort study with a 1-year
follow-up, investigating satisfaction with LNG-IUS 12 in a
real-word setting. This study was conducted in Belgium,
Canada, Germany, Mexico, Norway, Sweden, Spain, and the
United States from 2017 to 2018. Approval from the inde-
pendent ethics committee/institutional review board (see
details in Supplementary Table 1) was obtained for all par-
ticipating centres. The methodology of this study has been
described in detail in the previously published interim ana-
lysis, which was conducted after the last woman completed
her initial visit at first attempt of LNG-IUS 12 insertion [20].
It should be noted that due to a delay in participant
recruitment due to protocols for study acceptance, Mexico
completed enrolment after the other countries and was
thus not included in the interim analysis.

The decision to use an LNG-IUS was made independ-
ently by the women after a discussion with their health
care provider at participating study centres. These discus-
sions were not prompted or scripted; the health care pro-
viders gave their routine counselling, after which the
women could decide to use any contraceptive method,
including LNG-IUS 12. Women who independently chose to
use LNG-IUS 12 were subsequently informed about the
study and invited to participate. Women could have used
any other contraceptive methods prior to inclusion (includ-
ing no contraception, i.e., new users) and there were no
age restrictions; all women who were eligible for LNG-IUS
12 were able to participate. Exclusion criteria for the study,
according to local market authorisation, included contrain-
dications for LNG-IUS, mental incapacity to consent, and
participation in other clinical trials with interventions out-
side routine clinical practice. Written informed consent was
obtained from all participants.

Primary and secondary outcomes

The primary endpoint for this study was the overall satis-
faction rate with LNG-IUS 12 at the end of the observation/
final visit (i.e., after 12 months or at premature discontinu-
ation) per country. Secondary endpoint analyses included
satisfaction with LNG-IUS 12 at the end of the observation/
final visit stratified by previously used contraceptive
method and by reason for switching from previous contra-
ceptive method, and satisfaction with menstrual bleeding
profile with LNG-IUS 12 at the end of the observation/final

visit. Other endpoints included satisfaction at the end of
the observation/final visit stratified by parity and age.
Satisfaction ratings were based on the five-item Likert
scale: 'very satisfied’, ‘somewhat satisfied’, ‘neither satisfied
nor dissatisfied’, ‘dissatisfied’ and ‘very dissatisfied’ [22].

Safety data including adverse events and reasons for
early discontinuation (i.e,, before the planned end of the
observation period at 12 months) were collected. Data on
adverse events were reported spontaneously by the partici-
pants or their health care provider. Adverse events were
categorised and summarised according to the assessed
relationship to LNG-IUS 12 and seriousness of the adverse
event. An adverse event was considered treatment emer-
gent if it occurred from the day of the first insertion
attempt until the end of the observation period. The inci-
dence of treatment-emergent adverse events is summar-
ised descriptively by Medical Dictionary for Regulatory
Activities (MedDRA) System Organ Class and MedDRA
Preferred Term.

Statistical analyses

Statistical differences in main population characteristics
between countries were analysed by either Kruskal-Wallis
test or chi-squared test. The influence of potential prognos-
tic factors on the primary outcome of overall satisfaction
with LNG-IUS 12 and the secondary outcome of satisfaction
with menstrual bleeding profile were investigated by mul-
tiple logistic regression analysis. The inclusion of popula-
tion characteristics into the multiple logistic regression
models was decided upon based on the univariate associ-
ation of each parameter obtained from chi-squared test/
Fisher's exact test for categorical parameters and one-way
analysis of variance for continuous parameters. A P-value of
P < .2 was used as a cut-off for inclusion (although age
was additionally included as a parameter). Multiple logistic
regression analyses were calculated with adjustment for
between-country variability by inclusion of country as stra-
tum in multiple logistic regression models. Time-to-event
analysis based on the Kaplan-Meier method was used to
assess the influence of country and other factors of interest
(parity, age, etc) on premature discontinuation due to
expulsion or removal of LNG-IUS 12. Women who discon-
tinued prematurely or who completed the study without a
reported expulsion or removal were censored at the date
of last follow-up visit. Significance of each factor was
obtained by the log-rank test.

All analyses were performed using SAS® software, ver-
sion 9.4 SAS® [Statistical Analysis Systems, SAS (2013). The
SAS System for Windows, Release 9.4. Statistical Analysis
Systems Institute, Cary, NC] and generic macros [23].

Results
Baseline demographics and study population

Overall, 1133 women were enrolled in the study (Figure 1),
four of whom did not undergo an LNG-IUS 12 insertion
attempt and were therefore not included in the safety ana-
lysis set. Of the 1129 participants who underwent an LNG-
IUS 12 insertion attempt, insertion was unsuccessful in
three women (0.3%). Thus, a total of 1126 women were
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valid for the full analysis set, over half of whom were nul-
liparous (584 women, 51.9%). Baseline demographics of the
study population are shown in Table 1.

Participants enrolled
n=1133 (100%)

Did not undergo LNG-IUS 12
insertion attempt
n=4 (0.4%)

Participants
included in safety
analysis set
n=1129 (99.6%)

Unsuccessful LNG-IUS 12
insertion attempt
n=3 (0.3%)

Participants
included in full
analysis set
n=1126 (99.4%)

Non-completion of treatment
n=207 (18.3%)

Completed treatment
n=919 (81.1%)

Figure 1. Participant flowchart. Levonorgestrel-releasing intrauterine system
(LNG-IUS).

Table 1. Baseline demographics (full analysis set).

The selection of countries and country-specific sample
sizes were determined according to recruitment feasibility.
The population characteristics of mean age, parity, body
mass index (BMI) and previous contraceptive method var-
ied between countries (P < .0001 for each aforementioned
category). Canada had the lowest mean age at 24.2 years
(x7.0years) and Spain had the highest at 36.2years
(£6.8 years). Similarly, Canada had the highest proportion
of nulliparous participants in the full analysis set (87/99,
87.9%) and Spain had the lowest proportion (29/
102, 28.4%).

Most participants had been using a form of contracep-
tion prior to initiating use of LNG-IUS 12 (809/1126, 71.8%)
(Table 1). Oral contraceptives were the most common prior
method of contraception and were used by 371 partici-
pants (32.9%), followed by IUS in 169 participants (15.0%),
and barrier methods in 168 participants (14.9%)
(Supplementary Table 2).

A variety of factors were associated with a participant’s
decision to select LNG-IUS 12 for contraception
(Supplementary Table 3). The most common reason was
the desire to avoid the need for a daily, weekly, or monthly
contraceptive routine, as stated by 386 (34.3%) of the 1126
women included in the full analysis set. High contraceptive
efficacy was also an important reason, stated by 302 partic-
ipants (26.8%). Motivation for choice of LNG-IUS 12 differed
significantly between countries (P < .02). The explicit wish
to use a low dose of hormones was a more frequent rea-
son for Swedish (39/100, 39.0%) and German (158/506,
31.2%) women, and was least frequent among US women
(11/99, 11.1%). Issues related to convenience and comfort

Total Belgium Canada Germany Mexico Norway Spain Sweden USA
Full analysis set (N=1126) (n=100) (n=99) (n=506) (n=20) (n=100) (n=102) (n=100) (n=199) P?
Age, years 30.4+8.9 275+88 242+70 323+88 305£73 29.7+88 36.2%+6.8  28.1+£8.1 264+73 <.0001
Age
<17 years 28 (2.5) 4 (4.0) 11 (11.1) 5(1.0) 0 (0.0) 3 (3.0) 0 (0.0) 2 (2.0) 3 (3.0)
18-25 years 400 (35.5) 51 (51.0) 56 (56.6) 135 (26.7) 5 (25.0) 39 (39.0) 9 (8.8) 51 (51.0) 54 (54.5)
26-35 years 356 (31.6) 24 (24.0) 23 (23.2) 181 (35.8) 11 (55.0) 31 (31.0) 34 (33.3) 24 (24.0) 29 (29.3)
>35 years 342 (30.4) 21 (21.0) 9 (9.1) 185 (36.6) 4 (20.0) 27 (27.0) 59 (57.8) 23 (23.0) 14 (14.1)
BMI, kg/m2 244+48 233+3.6 244+44 245+48 23.6+27 243+47 23.6+39 232%50 26963 <.0001
BMI
<20 kg/m2 96 (10.4) 11 (13.8) 8 (8.1) 41 (10.1) 1(9.1) 8 (9.1) 5(7.2) 15 (19.7) 7 (7.3)
>20-<25 kg/m? 521 (56.3) 49 (61.3) 62 (62.6) 226 (55.7) 7 (63.6) 52 (59.1) 48 (69.6) 40 (52.6) 37 (38.5)
>25-<30 kg/m2 222 (24.0) 16 (20.0) 20 (20.2) 100 (24.6) 3(27.3) 21 (23.9) 12 (17.4) 17 (22.4) 33 (344)
>30-<35 kg/m? 48 (5.2) 4 (5.0) 6 (6.1) 22 (5.4) 0 (0.0) 2 (23) 3 (4.3) 3 (3.9) 8 (8.3)
>35 kg/m2 38 (4.1) 0 (0.0) 3 (3.0) 17 (4.2) 0 (0.0) 5(5.7) 1(1.4) 1(1.3) 11 (11.5)
Missing 201 20 0 100 9 12 33 24 3
Parity <.0001
Parous 542 (48.1) 31 (31.0) 12 (12.1) 305 (60.3) 7 (35.0) 44 (44.0) 73 (71.6) 42 (42.0) 8 (28.3)
Nulliparous 584 (51.9) 9.0 87 (87.9) 201 (39.7) 13 (65.0) 56 (56.0) 29 (28. 58 (58.0) 71 (71.7)
Previous contraception <.0001
during last 3 months
Yes 809 (71.8) 81 (81.0) 79 (79.8) 376 (74.3) (50.0) 65 (65.0) 78 (76.5) 53 (53.0) 67 (67.7)
No 317 (28.2) 19 (19.0) 20 (20.2) 130 (25.7) 10 (50.0) 35 (35.0) 24 (23.5) 47 (47.0) 32 (32.3)
Race® ND¢
n (non-missing) 926 (100) 100 (100) 99 (100) 506 (100) 20 (100) 0 (0.0) 102 (100) 0 (0.0) 99 (100)
White 886 (95.7) 98 (98.0) 85 (85.9) 491 (97.0) 20 (100) 0 (0.0) 102 (100) 0 (0.0) 90 (90.9)
Black 12 (1.3) 1(1.0 2 (2.0) 3 (0.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 6 (6.1)
Asian 16 (1.7) 0 (0.0) 6 (6.1) 8 (1.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (2.0)
Not reported 9 (1.0) 0 (0.0) 5(5.1) 3 (0.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1(1.0)
Multiple® 3(0.3) 1(1.0) 1(1.0) 1(0.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Missing 200 0 0 0 0 100 0 100 0

BMI: body mass index; ND: no data available.
Data are mean + standard deviation or n (%).

?P-value demonstrating significance between countries. Kruskal-Wallis test was used for analysing continuous variables (mean age and BMI) and chi-squared
test of independence was used for analysing categorical variables (parity and previous contraceptive method).

PRace was not reported for Norway or Sweden.
“Participants who reported belonging to more than one race.
dp-value was not calculated for significance in race between countries.
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were more important in some countries than others; for
example, selection of LNG-IUS 12 due to desire for an
improved bleeding pattern was more common among
Belgian women (26/100, 26.0%) than among US women
(12/99, 12.1%).

Satisfaction with LNG-IUS 12

Satisfaction with LNG-IUS 12 at the end of the observation
period (at 12 months), or at the final visit if the device was
discontinued early, was assessed as the primary study
objective. Of the 1126 women in the full analysis set, 968
participants had available satisfaction outcome data.
Overall, 833/968 participants [86.1%, 95% confidence inter-
val (Cl) 83.7-88.2%] reported satisfaction with the device.
The majority of women (603, 62.3%, 95% Cl 59.2-65.4%)
reported being ‘very satisfied’ with LNG-IUS 12, with a low
proportion (24 women, 2.5%) reporting being ‘very dissatis-
fied” with LNG-IUS 12 at the end of the observation period/
final visit (Figure 2). However, it should be noted that for
158/1126 (14.0%, 95% Cl 1.6-3.7%) women in the full ana-
lysis set, no satisfaction outcome data were available,
mostly due to preterm removal of the LNG-IUS 12 device
or change of contraception method.

Most partipants in each country included in the survey
were satisfied with LNG-IUS 12; however, these rates dif-
fered between countries (P < .001) (Figure 2), ranging from
64/85 women (75.3%, 95% Cl 64.7-84.0%) with available
satisfaction data in Norway to 18/19 women (94.7%, 95%
Cl 74.0-99.9%) in Mexico. Norway had the lowest propor-
tion of women who reported being ‘very satisfied’” with
LNG-IUS 12 (41/85, 48.2%, 95% Cl 37.3-59.3%) and the USA
had the highest proportion of ‘very satisfied” women (64/
89, 71.9%, 95% Cl 61.4-80.9%).

The majority of participants in all age groups were satis-
fied with LNG-IUS 12 at the end of the observation/final
visit (Figure 3), ranging from 261/314 women (83.1%, 95%
Cl 78.5-87.1%) aged 26-35years to 21/22 women (95.5%,
95% Cl 77.2-99.9%) of patients aged <17years. The

100
90
80
70
60

50

Participants (%)

40

30

20

10

Mexico
(n=19)

Canada
(n=75)

Belgium
(n=85)

Germany
(n=443)

Norway
(n=85)

subgroup aged 18-25years had the lowest proportion of
women reporting being ‘very satisfied’ with LNG-IUS 12
and the highest proportion of ‘very satisfied’ patients was
found in the subgroup of women aged <17years (Figure
3). No significant association between age and satisfaction
was found (P = .396).

Satisfaction rates were similar for both parous and nul-
liparous women; 406/477 (85.1%, 95% Cl 81.6-88.2%)
parous women and 427/491 (87.0%, 95% Cl 83.7-89.8%)
nulliparous women reported being satisfied with LNG-IUS
12. No significant association was observed between parity
and satisfaction with LNG-IUS 12 (P = .092).

The overall satisfaction rate with LNG-IUS 12 stratified by
previous contraceptive method ranged from 223/271 (82.3%,
95% Cl 77.2-86.6%) women in the subgroup with no previ-
ous contraceptive method to 100% in subgroups including
the natural family planning subgroup (12/12 women) (Figure
4). For all prior methods except the implant, the majority of
participants reported being ‘very satisfied” with their LNG-
IUS 12 device. No significant difference in satisfaction rates
was observed between participants who had previously
used IUS and those who had used other or no methods of
contraception prior to initiating LNG-IUS 12 (P = .268).

Additionally, when satisfaction was stratified by motivation
for switching from previous contraceptive method, most par-
ticipants reported being satisfied with LNG-IUS 12, regardless
of the motivation for choosing LNG-IUS 12 (Figure 5).
Satisfaction rates were similar between the reported motiva-
tors, ranging from 84.3% (209/248, 95% Cl 79.1-88.6%) in par-
ticipants who selected LNG-IUS 12 due to the desire for a low
hormone dose to 91.2% (62/68, 95% Cl 81.8-96.7%) among
women who wished to have estrogen-free contraception.

Continuation and adverse events with LNG-IUS 12

Of the 1129 participants in the safety analysis set, 919
women (81.4%) chose to continue with the device at the
end of the observation period (Table 2). Of the 210 women
who did not continue in the study until the planned end

m Very satisfied

B Somewhat satisfied

® Neither satisfied nor
dissatisfied

W Dissatisfied

W Very dissatisfied

Sweden USA
(n=74) (n=89)

Total
(N=968)

Spain
(n=98)

Figure 2. Satisfaction of participants with levonorgestrel-releasing intrauterine system (LNG-IUS) 12 overall and by country at end of observation/final visit.
Full analysis set (N =1126). Data missing for 158 participants. Percentages have been rounded to one decimal place and thus may not total 100% exactly.
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100
B Very satisfied
90
W Somewhat satisfied
80
B Neither satisfied nor
dissatisfied
70
W Dissatisfied
<
= 60
§ m Very dissatisfied
8
5 50
a
40
30
20
10
0
<17 years 18-25 years 26-35 years >35 years
(n=22) (n=327) (n=314) (n=305)

Figure 3. Satisfaction of participants with levonorgestrel-releasing intrauterine system (LNG-IUS) 12 by age at end of observation/final visit (pooled countries).
Full analysis set (N=1126). Data missing for 158 participants. Percentages have been rounded to one decimal place and thus may not total 100% exactly.

100

90

Participants (%)

Oral HC*
(n=317)

Vaginal HC
(n=30)

Hormonal IUS
(n=151)

Barrier methods

(n=143) (n=27)

Non-hormonal IUD

W Very satisfied

® Somewhat satisfied

® Neither satisfied nor

dissatisfied
m Dissatisfied
83.3
8>7 ® Very dissatisfied
143 16.7
Implant Injectables Natural planning None
(n=7) (n=7) (n=12) (n=271)

Figure 4. Satisfaction of participants with levonorgestrel-releasing intrauterine system (LNG-IUS) 12 by prior contraceptive method at end of observation/final
visit (pooled countries). HC: hormonal contraception; IUD: intrauterine device; IUS: intrauterine system. *Combined oral contraceptives or progestogen-only
pills. Full analysis set (N=1126). Data missing for 158 participants. Contraceptive method groups ‘transdermal HC' and ‘back-up contraception’ were not
included due to low participant numbers (n=1 and n=2, respectively). However, 100% of these participants were ‘very satisfied’. Percentages have been

rounded to one decimal place and thus may not total 100%. exactly.

of the observation period at 12 months, half of these (105
women, 9.3% of the safety analysis set study population)
were lost to follow-up.

Premature discontinuation rates due to expulsion or removal
of LNG-IUS 12 differed significantly between countries (P =
.0074) (Figure 6), ranging from 5/102 women (4.9%) in Spain to
19/100 women (19.0%) in Sweden (Table 2). No correlation was
found between age or parity and discontinuation (Figure 7). We
found that previous use of an IUS was correlated with greater
continuation rates of LNG-IUS 12 (P = .03) and that discontinu-
ation was more common in women who were dissatisfied with

their previous method compared to women who were satisfied
with their previous method (P = .02).

In total, 100 women (8.9%) either had the device
removed or expelled the device before 12 months of use.
In the interim KYSS analysis, we reported that 24 women
(2.2% of the 1101 participants included in the interim study
population) had the device removed within 3 months of
use [20]. Based on this and the discontinuation curves
depicted in Figures 6 and 7, there does not appear to be
any specific timepoint associated with greater discontinu-
ation of LNG-IUS 12.
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100 W Very satisfied

90

m Somewhat satisfied

® Neither satisfied nor
dissatisfied

80

55.0

70 W Dissatisfied

W Very dissatisfied

60

50

Participants (%)

40

30

30.0

10
15.0

Small size
(n=47)

High contraceptive No contraceptive Acts mainly locally Low hormone dose Esl

(n=95) (n=248)

Minimal drug

routine
(n=336)

interactions
(n=20)

reliability
{n=252)

(n=179)

Figure 5. Satisfaction of participants with levonorgestrel-releasing intrauterine system (LNG-1US) 12 by motivation for selecting LNG-IUS 12 at end of observa-
tion/final visit (pooled countries). Participants could give more than one reason for selecting LNG-IUS 12. Full analysis set (N=1126). Percentages have been

rounded to one decimal place and thus may not total 100% exactly.

Table 2. Discontinuation with levonorgestrel-releasing intrauterine system (LNG-1US) 12 overall and by country at end of observation/final visit.

Total Belgium Canada Germany Mexico Norway Spain  Sweden USA
Safety analysis set (N=1129) (n=100) (n=99) (n=508) (n=20) (n=100) (n=102) (n=100) (n=100)
LNG-IUS 12 still in use at planned EoO 919 (81.4) 77 (77.0) 73 (73.7) 427 (84.1) 18 (90.0) 76 (76.0) 97 (95.1) 69 (69.0) 82 (82.0)
LNG-IUS 12 discontinued before planned end of observation 210 (18.6) 23 (23.0) 26 (26.3) 81 (15.9) 2 (10.0) 24 (24.0) 5(49) 31 (31.0) 18 (18.0)
Primary reason for end of observation/
discontinuation
Lost to follow-up 105 (9.3) 14 (14.0) 16 (16.2) 43 (8.5) 1(5.0) 12(120) 0(0.00 12 (1200 7 (7.0
Unsuccessful LNG-IUS 12 placement 3(0.3) 0 (0.0) 0 (0.0) 2 (0.4) 0(0.0) 0 (0.0) 0 (0.0 0 (0.0) 1(1.0)
Expulsion of LNG-IUS 12 6 (05 0(0.0 2(20 3(06) 0.0 00 1(.0 0(0 1(.0)
Removal of LNG-IUS 12 94 (8.3) 8 (8.0) 8 (8.1) 33 (6.5) 1(5.00 12(12.00 439 19(19.00 9(9.0
Adverse event/adverse drug reaction 62 (5.5) 6 (6.0) 8(81) 2039 0(.00 10(0.00 1(1.00 10(10.00 7 (7.0
Dissatisfaction with LNG-IUS 12 9 (0.8) 1 (1.0) 0 (0.0 4 (0.8) 0 (0.0) 1 (1.0) 1(1.0) 2 (2.0) 0 (0.0)
Investigator decision 1(0.09) 0 (0.0) 0 (0.0) 0(0.00 0(0.0 0 (0.0) 0 (0.0) 1(1.0) 0 (0.0)
Withdrawal by patient (device removed) 2 (0.2) 0 (0.0) 0 (0.0) 0(0.0) 0(0.0) 0 (0.0) 0 (0.0) 2 (2.0) 0 (0.0)
Pregnancy 3(.3) 0(0.0) 0(0.0 2(04) 0.0 0(0 0(0 0(0 1(.0
Wish for pregnancy 11 (1.0) 0 (0.0 0 (0.0 4 (0.8) 1 (5.0) 1 (1.0) 2 (2.0 2 (2.0) 1(1.0)
Switch contraceptive method 6 (0.5) 1 (1.0) 0 (0.0) 3(06) 0(0.0 0 (0.0) 0 (0.0) 2 (2.0) 0 (0.0)
Device breakage 1(0.09) 0 (0.0 0 (0.0 0 (0.0) 0 (0.0) 0 (0.0) 1(1.0) 0 (0.0) 0 (0.0)
Withdrawal by patient (device in place) 1(0.09) 1(1.0) 0 (0.0 0(0.00 0(0.0 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

EoO: end of observation.
Data are n (%).

Overall, 191 (16.9%) women reported treatment-emer-
gent adverse events and 138 (12.2%) of these were consid-
ered related to LNG-IUS 12 (Table 3). No uterine
perforations were reported. Six women (0.5%) reported
device expulsion (Table 2). Two intrauterine pregnancies
(0.2% of participants) and one ectopic pregnancy (0.1% of
participants) were reported with LNG-IUS 12 in situ. The
two intrauterine pregnancies resulted in spontaneous abor-
tion. Overall, 74 women (6.6%) reported bleeding profile
disorders such as heavy menstrual bleeding and irregular
bleeding (data not shown). Dysmenorrhoea was reported
by 13 women (1.2%), ovarian cysts by 13 women (1.2%)
and pelvic pain by 11 women (1.0%) (data not shown).
Other common adverse events included gastrointestinal
disorders (reported by 37 women, 3.3%), infections/

infestations (reported by 26 women, 2.3%) and psychiatric
disorders (reported by 20 women, 1.8%).

Adverse events were the main reason for removal of the
LNG-IUS 12, leading to discontinuation in 69/1129 women
(6.1%) (Table 3). Of the treatment-emergent adverse events
leading to discontinuation, the most common were psychi-
atric disorders (including depression) (0.9%), followed by acne
(0.7%), pelvic pain (0.6%), dysmenorrhoea (0.5%), metrorrhagy
(0.4%), and menorrhagy (0.3%) (Supplementary Table 4).

Satisfaction with menstrual bleeding profile

In the first follow-up at 4-12 weeks after LNG-IUS 12 place-
ment, 499/821 (60.8%, 95% Cl 57.3-64.1%) women with
satisfaction outcome data available reported being satisfied
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United States of America.

with their menstrual bleeding profile. At the end of the
observation period at 12 months, or final visit if the partici-
pant discontinued early, 632/887 (71.3%, 95% Cl
68.1-74.2%) women with available outcome data reported
satisfaction with their menstrual bleeding profile.
Satisfaction with previous contraceptive method, concomi-
tant disease and moderate pain during LNG-IUS 12 inser-
tion were correlated with satisfaction with bleeding profile
(P = .003, P = .045 and P = .073, respectively). The choice
to use LNG-IUS 12 due to the desire for no contraceptive
routine also correlated with bleeding profile satisfaction (P
= .034).

Discussion
Findings and interpretation

The results from KYSS demonstrate high satisfaction and
continuation rates with LNG-IUS 12 across all countries
included in this study. These rates compare favourably with
both prior clinical trials of LNG-IUS 12 and rates reported in
trials using other methods of reversible contraception [14,
16-18,37]. However, significant differences in these rates
between countries in KYSS were observed. Belgium,
Norway and Sweden had a lower proportion of satisfied
women and a higher early removal rate than
other countries.

It should be noted that of the 14% of discontinuations
reported in this study, 50% were due to loss to follow-up
and 50% for premature removal or expulsion. Thus, while
the overall discontinuations for some countries may appear
to be higher, the number of women choosing to have the
device removed was low. Additionally, satisfaction data
were not available for some participants, and therefore, sat-
isfaction rates for these women were unknown. Although
premature discontinuation and satisfaction did vary
between countries, these results provide further evidence

for the high continuation rate with LNG-IUS 12, which is
another indicator of user satisfaction.

Population variances between the countries may
account, at least in part, for the observed differences in sat-
isfaction and continuation rates. The age and parity of
women differed between countries, as well as the main
reasons for choosing an LNG-IUS. In addition, although
most women in the study had used a prior method of
contraception, the most common method of contraception
varied between countries. There are several potential rea-
sons for these population variances. For example, some
health care providers may have misplaced concerns, par-
ticularly surrounding the use of IUSs in nulliparous women,
which may have led to a selection bias towards parous
populations, who also tend to be older, in some countries
[24,25]. In addition, government policies and costs may
affect the study population included [25].

The variance in satisfaction and continuation rates
between countries could also be due to the overall preva-
lence of use between countries. IUS use is common in
some of the countries studied (such as the Nordic coun-
tries) and uncommon in others (such as Spain) [6,7].
Women from a low-use country who select an IUS for
contraception may be more motivated to manage side-
effects and to continue with that method compared with
women in countries where IUS use is widespread. Sweden,
in particular, had lower continuation rates in this study but
also has a higher prevalence of IUS use in the general
population [6].

In addition, differences in counselling between the par-
ticipating countries and centres may also have led to the
observed differences in satisfaction and continuation
between countries. As the health care providers in this
study were asked to simply provide women with their rou-
tine counselling, this was not standardised and therefore
women in some countries and some centres may have
received more thorough counselling than others. It is
known that counselling can affect contraceptive
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Table 3. Summary of treatment-emergent adverse events with levonorgestrel-releasing intrauterine system (LNG-IUS) 12

at end of observation/final visit.

LNG-IUS 12

Safety analysis set (N=1129)

Number of patients with treatment-emergent adverse event 191 (16.9)

Any treatment-emergent adverse event 191 (16.9)

Any study drug-related treatment-emergent adverse event 138 (12.2)
Treatment-emergent adverse event-related death 0 (0.0)
Any treatment-emergent serious adverse event 18 (1.6)
Any study drug-related treatment-emergent serious adverse event 9 (0.8)
Discontinuation of study drug due to treatment-emergent adverse event 69 (6.1)
Discontinuation of study drug to treatment-emergent serious adverse event 4 (04)

Data are n (%).

acceptance and continuation rates [26-28]. Thus, this may
also be a factor behind the country differences.
Interestingly, this study revealed that parity did not
affect satisfaction or continuation rates. Similarly, age was
not associated with satisfaction or continuation. This is
important because it is a misconception among some
health care providers and the public that IUSs are

unsuitable for young, nulliparous women [8-11]. LNG-IUS
12 has previously been shown to be safe and efficacious in
nulliparous women of all ages [14,17,18]. Furthermore, pre-
viously published data from the KYSS interim analysis have
also demonstrated that insertion of LNG-IUS 12 is easy and
results in none or mild pain even in young, nulliparous
women where it is often (erroneously) assumed that
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insertion will be painful and difficult [20]. The data pre-
sented here provide further evidence that LNG-IUS 12 is
suitable for women irrespective of parity or age, by demon-
strating high satisfaction and continuation across
these subgroups.

Participants in this study had used a wide variety of
prior contraceptive methods before switching to LNG-IUS
12. Regardless of the previous method used, satisfaction
with LNG-IUS 12 was high; furthermore, previous IUS use
was not associated with higher satisfaction rates than pre-
vious use of no or other contraceptive methods. Some dif-
ferences in satisfaction were observed, but firm conclusions
cannot be drawn from direct comparisons between the
prior contraception subgroups due to the fact that some
subgroups (such as the implant, transdermal hormonal
contraception, or back-up contraception subgroups) con-
tained an extremely small number of participants.

Satisfaction with LNG-IUS 12 was also high regardless of
motivation for switching from the prior method of contra-
ception. It is interesting to note that even those who chose
to use LNG-IUS 12 due to a desire for an improved bleed-
ing pattern had high satisfaction rates. This is despite the
potential initial bleeding pattern changes associated with
LNG-IUS, where bleeding may be more frequent and/or
prolonged for the first 3 months of use [29]. Unfavourable
bleeding pattern changes are a common cause of dissatis-
faction and discontinuation of LARCs [30-34], and concerns
about these changes can prevent some women from con-
sidering using LARCs [25,35,36].

Although it is possible that irregular bleeding and spot-
ting were underreported, the number of women reporting
bleeding issues was low overall, and the number discontin-
uing due to this was even lower. The rate of device
removal (for any reason) at 4-12weeks as reported in the
KYSS interim analysis was 2.2% compared with 8.3% at the
end of 12-month observation period [20], demonstrating
that discontinuation was not excessively high in the first
3 months of use. Women'’s satisfaction with their menstrual
bleeding profile was lower at 4-12weeks of use than at
the end of the observation period; however, at both fol-
low-up time-points, most women were satisfied. Thus, for
women with concerns about bleeding profile changes
caused by usage of LNG-IUS, these findings should
be reassuring.

This study builds on the already established favourable
safety and efficacy profile of LNG-IUS 12 [14,17,18]. Adverse
events, particularly serious adverse events or those leading
to discontinuation, were uncommon and there were very
few cases of contraceptive failure and expulsion, and no
cases of uterine perforation.

Strengths and weaknesses

As previously described, one weakness of this study is the
number of participants for whom no satisfaction data were
available, as these participants who were lost to follow-up
may impact the overall satisfaction rates. Other limitations
of the study include the relatively small sample sizes for
some subgroups (e.g., in the analyses on satisfaction strati-
fied by prior methods of contraception and motivation for
choosing LNG-IUS 12). The sample size for Mexico was also
much smaller than that of other countries included in the

study. Another limitation is that this study was not
designed to investigate the interaction of age, race, ethni-
city, education level or socioeconomic status. In addition,
the mean BMI of the study population was 24.4 and the
majority of participants were white. Therefore, these results
may not be generalisable to all other populations.

Similarities and differences in relation to other studies

Prior clinical trials have demonstrated high satisfaction and
continuation rates associated with LNG-IUS 12 wuse
[14,17,18]. The results from KYSS build on this further and
provide the first evidence in a real-world setting for satis-
faction with LNG-IUS 12. Continuation was similar to that
seen in other clinical trials of LNG-IUS 12 [14,17,18].
Satisfaction and continuation rates in this study compare
favourably with those reported in trials using other meth-
ods of contraception [14,16-18,37]. The rate of adverse
events, in particular expulsion, also compared favourably to
rates reported in prior trials [14,17,18]. Real-world evidence
bridges the gap between clinical trials and routine clinical
practice, as the data from observational studies reflect the
diversity of patients and clinical scenarios [38-40]. Thus, it
is anticipated that the findings from KYSS will be applicable
to an even larger, more inclusive, population of patients,
providers, and health care systems and settings.

Open questions and future research

This study provides insight into the influence that factors
such as previous method of contraception, age and parity
may have on satisfaction with [USs, as well as adding to
the understanding of women’s motivation for choosing
LARCs such as 1USs. Understanding the effects of these var-
iables on satisfaction rates for a given contraceptive
method may help health care providers to identify which
method(s) may best suit their patient and assist in the
counselling and method selection process. Ultimately, these
data and their potential impact on counselling may con-
tribute to an increased uptake of IUSs [26-28].

Conclusions

Overall, this study demonstrates that LNG-IUS 12 is well-tol-
erated and has high satisfaction and continuation rates
irrespective of age, parity or motivation for initiating LNG-
IUS 12 usage. The evidence presented here provides further
support for the suitability of LNG-IUS 12 regardless of age
or parity.
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