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Abstract

Objective—To evaluate the effectiveness of the contraceptive implant and the 52mg hormonal
intrauterine device (IUD) in women using the method beyond the current U.S. Food and Drug
Administration—approved duration of 3 and 5 years respectively.

Methods—Women willing to continue using their implant or 52mg levonorgestrel IUD (LNG-
IUD) beyond the FDA-approved duration were followed prospectively for contraceptive
effectiveness. Unintended pregnancy rate per 100 women-years was calculated. Implant users are
offered periodic venipuncture for analysis of serum etonogestrel levels. The Kruskal-Wallis test
was used to compare the etonogestrel levels across BMI groups.

Results—Implant users (n=237) have contributed 229.4 women-years of follow-up, with 123
using the etonogestrel implant for 4 years, and 34 using it for 5 years. Zero pregnancies have been
documented, for a failure rate of O (one-sided 97.5% CI: 0, 1.61) per 100 women-years. Among
263 LNG-IUD users, 197.7 women-years of follow-up have been completed. One pregnancy was
confirmed, for a failure rate of 0.51 (95% CI: 0.01, 2.82) per 100 women-years. Among implant
users with serum etonogestrel results, the median and range of etonogestrel level at 3 years of use
was 188.8 pg/mL (range 63.8, 802.6) and 177.0 pg/mL (67.9, 470.5) at 4 years of use.
Etonogestrel levels did not differ by BMI at either time point (3 years: p=0.79; 4 years: p=0.47).

Conclusion—Preliminary findings indicate the contraceptive implant and 52mg hormonal IUD
continue to be highly-effective for an additional year, beyond the FDA approved 3 and 5 years..

Serum etonogestrel levels indicate the implant contains adequate hormone for ovulation
suppression at the end of both 3 and 4 years of use.

Introduction

The family planning community has identified improving knowledge, access and uptake of
long-acting reversible contraception (LARC) as a winning strategy for reducing unintended
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pregnancy. [1-4] Increasing use of LARC, specifically the intrauterine devices (IUD) and
implants, has been shown to decrease the rate of unintended pregnancy because its
effectiveness is not user-dependent. [5-7] There are many advantages to these methods
beyond their user-independence[8]: desirable side-effects, highly-effective pregnancy
prevention, safety in medically complicated patients [9-11], and cost-effectiveness.[3, 12]

Despite the intention of the Affordable Care Act, LARC methods are still not available to all
reproductive age women in the United States. Furthermore, access to LARC methods
globally and in developing nations continues to be difficult. With many women experiencing
access barriers, knowledge regarding the extended use of these methods beyond the current
FDA-approved duration would allow women to continue to confidently use their current
method in the event they could not access or afford a new device. Although rare, insertion of
LARC methods is associated with potential complications; avoiding removal and reinsertion
at the time of method expiration may be of interest to the individual patient. Lastly, the
potential to further improve the cost-effectiveness by extending the life of these devices
provides tremendous economic benefit to insurers and to society.

This study (the Effectiveness of Prolonged use of the IUD and Implant for Contraception
study) begins to fill gaps in the literature regarding extended use of the etonogestrel implant
and 52mg LNG-1UD. The objective of this report is to present the preliminary results of this
study, focusing on the effectiveness of the implant and 1UD in the year beyond FDA-
approved expiration.

Materials and Methods

We analyzed data from participants enrolled between January 2012 and November 2014 in
this ongoing prospective observational study. The study protocol was approved by the
Institutional Review Board at Washington University in St. Louis prior to participant
recruitment.

Participants were recruited through advertisements in local clinics and newspapers, by
alerting clinicians regarding the Effectiveness of Prolonged use of the IUD and Implant for
Contraception study protocol, and through previous participation in the Contraceptive
CHOICE Project (CHOICE). CHOICE was a prospective cohort study of reproductive-aged
women in St. Louis designed to promote the use of LARC by eliminating cost, access, and
knowledge barriers. [14] Women were eligible to participate in the Effectiveness of
Prolonged use of the IUD and Implant for Contraception study if English or Spanish
speaking, aged 18-45 years, were within 3 months of or beyond the current FDA-approved
duration of use, sexually active with a male partner, and wanted to avoid pregnancy for a
minimum of 12 months.

At study enrollment participants provide written informed consent and complete a staff-
administered demographic and reproductive health survey that includes questions regarding
intercourse frequency, other contraceptive method use, menstrual cycle regularity, partner
characteristics, and presence of comorbidities that may affect fertility. Participants also
undergo objective measurement of height and weight, as well as venipuncture if they were
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consenting implant users. Telephone follow-up surveys are completed every 6 months for 36
months or until the date of removal. In addition to baseline assessment, venipuncture is
offered annually (at the anniversary of the patient's implant insertion), at the time of method
removal, or if a pregnancy is experienced during method use. Participants are compensated
with a $20 gift card at enrollment, completion of each survey, and for each venipuncture.
Participants are informed that the results from their etonogestrel assay will not be
individually revealed and will not impact their eligibility for study participation or their
clinical care. Participants are instructed to call study staff at any time if they suspect
pregnancy or if they desire method removal.

At the time of venipuncture, 7 mL of whole blood are collected and allowed to sit upright
for clot formation for 1-2 hours. Samples are then centrifuged for 10 minutes at 4° C at 3000
rpm. Serum is aliquoted off and stored in a laboratory freezer at —80° C. Samples are then
sent to the Columbia University Medical Center Core Laboratory for etonogestrel analysis
where liquid chromatography tandem mass spectrometry is performed by the Biomarkers
Core Laboratory of the Irving Institute of Clinical and Translational Research at Columbia
University Medical Center.[13]

Our primary outcome is unintended pregnancy during prolonged use of the LNG-IUD and
implant. Follow-up time was calculated from FDA-approved method expiration date to the
last contact date during the study. Secondary outcomes include serum etonogestrel levels at
various time points during prolonged use of the implant, and comparison of etonogestrel
levels across body mass index (BMI) classes. We defined 3 year to be any sample
contributed through 6 months of additional use (3.5 years), and a 4-year sample to have been
collected between 3.5 years and 4.5 years of use. Eighty-eight percent of participants
(N=442) were enrolled from CHOICE and 58 were from outside clinics. Method expiration
was validated for all former CHOICE participants and for 30% of participants recruited from
outside clinics with medical record review; thus, we validated 459 of 500 (91.8%)
participants’ method expiration date. At 12 months, there was a 2.6% loss to follow-up rate.
BMI was calculated as weight in kilograms divided by height in meters squared .
Participants were classified into one of three BMI categories as defined by the World Health
Organization, combining the underweight and normal weight categories. [14] Normal
weight women were defined as those with a BMI less than 25.0, overweight as 25.0-29.9,
obese as greater than or equal to 30.0. [15]

All statistical analyses were performed using SAS Software (v.9.4.; SAS Institute, Cary,
NC). Significance levels (a) were set at 0.05. Demographic characteristics of all participants
are presented as means, standard deviations and percentages stratified by IUD and Implant.
Unintended pregnancy rate was calculated using number of unintended pregnancies divided
by total women years of follow-up time, and 95% confidence interval (CI) was calculated.
Since there was no pregnancy outcome in Implant use, one-sided 97.5% CI was presented.
Etonogestrel levels were not normally distributed and thus the Kruskal-Wallis test was used
to compare the median etonogestrel levels across the three BMI categories at 3 years and at
4 years of implant use.
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At the time of analysis, 237 implant users were enrolled contributing 229.4 women-years of
time to this analysis. Of those 123 have used their method for at least one additional year,
and 34 for an additional 2 years. The median duration of prolonged use in the implant cohort
is 12.5 additonal months (Range: 5.1-40.5 months). Characteristics of the study population
by method are shown in Table 1.

To date, we have documented zero pregnancies in the implant group. With zero pregnancies
during this follow-up period, the estimated failure rate per 100 women-years after expiration
is 0 (one-sided 97.5% ClI: 0, 1.61) in our cohort.

Of the 237 implant users, 92 contributed 3-year samples for etonogestrel analysis and 47
contributed 4-year samples. Participant BMIs ranged from 16.6 to 53.2. We noted the
following distribution across BMI groups: 29% (N=27) normal weight, 25% (N=23)
overweight, 46% (N=42) obese or morbidly obese. The median etonogestrel level at 3 years
of use was 188.8pg/ml (Range: 63.8, 802.6) and 170.0pg/ml (Range: 67.9, 470.5 )at 4 years
of use. We found no differences in median serum etonogestrel levels across BMI groups at
method expiration (p=0.79), or at the end of the 4th year of use (p=0.47). The median
etonogestrel levels at 3 years and 4 years of use for each BMI class are shown in Table 2 and
box plot distributions are shown in Figures 1 and 2.

At the time of analysis 263 LNG-1UD users were enrolled contributing 197.7 women-years
of time. Of those, 108 have used their method for at least one additional year. The median
duration of prolonged use in the LNG-1UD cohort is 11.7 additional months (Range: 4.7,
36.2 months). Characteristics of the study population by method are shown in Table 1.

To date, we have documented one pregnancy in the IUD group. The participant presented
less than one month after FDA-approved duration with pregnancy symptoms (nausea and
breast tenderness). On exam she was found to have a partially expelled 1UD (stem of the
IUD visualized outside the cervix) and at 6 weeks gestation. With one failure during this
follow-up period, the estimated failure rate is 0.51 (95% CI: 0.01, 2.82) per 100 women-
years.

Given that age is a strong predictor of fertility, a sensitivity analysis excluding participants
greater than 35 years old at enrollment was performed and showed the estimated failure rate
per 100 women-years after the FDA-approved duration is 0 (one-sided 97.5% CI: 0, 1.74)
for Implant and 0.79 (95% CI: 0.02, 4.39) for IUD, respectively.

Discussion

The etonogestrel subdermal implant and the 52 mg LNG-1UD are among the most effective
forms of reversible contraception available with a failure rate of less than 1% over the 3-year
and 5-year FDA-approved durations. [16-18] The primary mechanism by which the implant
works is ovulation suppression, with secondary effects on cervical mucus and changes in
endometrial architecture.[19, 20] Previous literature suggests a serum etonogestrel
concentration of 90 pg/mL is sufficient for ovulation suppression.[21] Pharmacokinetic data
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has shown that serum concentrations at the end of the third year of use are maintained well
above this threshold; however, adequate evaluation of clinical outcomes is limited.[19] One
small study followed 75 women through 4 years of use and reported no pregnancies during
that time.[22] Additionally, studies evaluating serum etonogestrel levels in overweight and
obese women have been limited to immediately following, or shortly after insertion.
Existing pharmacokinetic data suggests obese women using the method during the FDA-
approved duration have lower serum concentrations, but clinical data does not suggest these
women are experiencing more unintended pregnancies.[23, 24] Given the growing
prevalence of obesity, it is important that we understand how BMI affects serum
etonogestrel concentrations, and ultimately the effectiveness of the device. Preliminary
findings from our study suggest the implant continues to be highly-effective during the 4
year of use, with the failure rate similar to the published 3-year failure rate. Our findings
support the findings of Kiriwat who noted zero pregnancy in 75 Thai women using the
implant for an additional year. [22]

We also found no difference in etonogestrel levels across BMI categories at 3 or 4 years of
implant use. This data will begin deliniating the relationship of etonogestrel levels and
contracpetive efficacy as we will be able to correlate clinical outcomes (unintended
pregnancy) to serum etonogestrel levels. Previous data has shown a slow decline in
etonogestrel levels (36-84 pg/mL) from year one to year 3, and there is no evidence to
suggest the rate of decline would be drastically different in the years to follow [8]. The
absolute etonogestrel serum level required for contraception has not been defined and may
be lower than 90 pg/mL as other secondary factors, such as cervical mucus changes, can
prevent pregancy even if occassional ovulation occurs.

One major strength of this study is the diversity among BMI classes in our population. This
provides a unique opportunity to improve our understanding among overweight and obese
women, whom represent nearly two-thirds of reproductive age women in the United States.
[25] Pharmacokinetic data in this population is especially limited as there are few studies,
most with very small sample sizes of women who are within 130% of their ideal body
weight, and we found no studies evaluating etonogestrel levels at method expiration or
beyond. Mornar et al. published findings from their study in which 13 obese women were
found to have lower etonogestrel levels than 4 normal weight comparisons in the 6 months
following insertion of the implant. [11] This study extrapolated their findings to suggest
etonogestrel levels at method expiration in obese women would be near 90 pg/mL,
suggesting potential decreased efficacy at method expiration. Preliminary data from our
study does not support that assumption, instead suggests women with a higher BMI are not
at increased risk of failure. Furthermore, clinical data has not shown a corresponding
increase in the prevalence of unintended pregnancy in overweight and obese women using
the implant [12].

The LNG-IUD primarily prevents pregnancy through thickening of the cervical mucous and
thus prevention of fertilization. [26] Aside from a single publication by the Population
Council in 1991 in which a 7-year cumulative failure rate for the LNG-IUD (60mg) was
noted to be 1.1 per 1000, we could find no reports in the US population with today's 52mg
device. [27] A recent systematic review explored the available evidence for extended use of
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IUDs and concluded the 52mg LNG-IUD could be safely used for up to seven years. [28]
The data available thus far from our study support this conclusion.

Our study has several strengths. The sample represents a diverse group of contracepting
women of varying age, race, BMI, and socioeconomic groups supporting generalizability of
our findings to a larger population. The prospective design of the study allows for the
evaluation of clinical outcomes such as unintended pregnancy and pharmacokinetic changes
among participants. Lastly, objective measurements of weight and height resulted in
accurate BMI classification.

Our study is not without limitations, however. Although this study is the only reported U.S
cohort of prolonged IUD and implant users, the sample size does limit our ability to find
small differences, especially in the evaluation of etonogestrel by BMI class. However, the
study is ongoing, and we plan to recruit and follow more than 400 users of each device for
an additional 3 years. Despite the ongoing recruitment, we feel publication of these
preliminary findings of only 1 pregnancy in 197.7 women-years of prolonged 1UD use and
zero pregnancies in 229.4 women-years of prolonged implant use to be a major clinical
contribution even at this early stage. Although we may not have power to detect small
differences between BMI classes, it is reassuring that median levels within each class remain
well above 90 pg/mL. As we enroll more participants into the Effectiveness of Prolonged
use of the IUD and Implant for Contraception study, the precision of our estimates will
improve.

In conclusion, our findings suggest that the etonogestrel implant and 52mg LNG-1UD can be
safely used for an additional year beyond the current FDA-approved duration of 3 and 5
years, respectively. Although preliminary, we believe this data provides enough evidence to
exclude a pregnancy risk similar to the oral contracpetive pill, transdermal patch, or vagnal
ring. Etonogestrel levels at the end of 3 and 4 years do not appear to vary by BMI, and the
median level remains above the threshold for ovulation supression. Continued follow-up of
the participants in this study will provide important data and has the potential to change the
provision of contraceptive services.
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Figure 1.
Box plot of etonogestrel level at the end of third year of implant use by body mass index
category.
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Figure 2.
Box plot of etonogestrel levels at the end of fourth year of implant use by body mass index

category.
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Table 1

Baseline Demographic and Reproductive Characteristics by Method

Etonogestrel implant (N=237)

52mg L NG-1UD (N=263)

Mean(SD) Mean(SD)
Age, years 26.0(5.4) 32.2(5.9)

n % n %
Age, years
18-22 73 30.8% 4 1.5%
23-29 115 48.5% 97 36.9%
30-34 28 11.8°% 73 27.8%
35-45 21 8.9% 89 33.8%
Race
Missing (n = 1)
Black 168 70.9% 133 50.8%
White 50 21.1% 114 43.5%
Other 19 8.0% 15 5.7%
Hispanic
Hispanic 10 4.2% 6 2.3%
Non-Hispanic 227 95.8% 257 97.7%
Education
High school or less 79 33.3% 47 17.9%
Some college/vocational school 123 51.9% 93 35.4%
Completed college or greater 35 14.8% 123 46.8%
Insurance Status
Missing (n = 1)
None 89 37.7% 80 30.4%
Private 101 42.8% 145 55.1%
Public 46 19.5% 38 14.5%
L ow socioeconomic status
Yes 136 57.4% 105 39.9%
No 101 42.6% 158 60.1%
Marital Status
Single/Never married 158 66.7% 100 38.0%
Married/Not married, but living with partner 74 31.2% 143 54.4%
Separated/Divorced/Widowed 5 2.1% 20 7.6%
Gravidity
Missing (n = 10)
0 72 30.6% 69 27.1%
1-2 104 44.3% 100 39.2%
23 59 25.1% 86 33.7%
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Etonogestrel implant (N=237)

52mg L NG-1UD (N=263)

M ean(SD) Mean(SD)
Age, years 26.0 (5.4) 32.2(5.9
n % n %
BMI, kg/m?
<25 67 28.3% 84 31.9%
25-30 52 21.9% 60 22.8%
>=30 118 49.8% 119 45.3%

Page 13

* Low SES is defined as any participant reporting difficulty paying for basic needs such as food shelter or childcare or receiving public assistance
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Median Etonogestrel levels at the end of 3" and 41" years of Implant use by BMI categories

Table 2

3rdyear (N = 92) (p=.79)

BMI Category n Etonogestrel (pg/ml) (MEDIAN) Range
<25 27 193.7 (118.3, 802.6)
25-30 23 178.5 (63.8, 464.7)
>=30 42 188.3 (75.9, 520.9)
4" year (N = 47) (p=.14)

<25 11 170.1 (99.2, 319.0)
25-30 10 210.6 (67.9, 450.5)
>=30 26 167.8 (72.5, 470.5)
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