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ABSTRACT

Although adolescent pregnancy and birth rates have been declining since the early 1990s, the rate of intrauterine device (IUD) use in
adolescents remain low. IUDs are a highly effective contraceptive method with a failure rate of less than 1%. There are currently 5 IUDs
available and marketed in the United States: the nonhormonal copper-containing IUD (Paragard Copper T380A; Ortho-McNeil) and 4
hormonal levonorgestrel-releasing intrauterine systems (LNG-IUDs). IUDs can be used in adolescents, and the LNG-IUD has many non-
contraceptive benefits including the treatment of heavy menstrual bleeding, dysmenorrhea, pelvic pain/endometriosis, and endometrial
hyperplasia/endometrial cancer. In addition, the LNG-IUD is an effective tool for suppression of menses.
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Introduction

Although adolescent pregnancy and birth rates have been
declining since the early 1990s and reached historic lows at
22.3 per 1000 women aged 15-19 years in 2015, the United
States continues to have the highest adolescent pregnancy and
birth rates among developed countries."” Seventy-five
percent of pregnancies among US adolescents are unplanned
and represent 15% of all unintended pregnancies annually.
The proportion of women at risk of unintended pregnancy
who are not using a contraceptive method is highest among
those ages 15-19 years.” Because of the high risk of uninten-
tional pregnancy, adolescents need highly effective contra-
ceptive methods. Long-acting reversible contraceptive (LARC)
refers to methods of contraception that are effective for an
extended period of time and do not require user action. It in-
cludes the subdermal implant and intrauterine devices (IUDs).
IUDs have high efficacy, continuation rates, and satisfaction
rates that make them an ideal option for adolescents.” Despite
their proven safety, efficacy, and cost-effectiveness, few ado-
lescents use the IUD for contraception. Data from the 2011-
2015 National Health Statistics Report on contraceptive use
among adolescents ages 15-19 years revealed that 2.8% have
used the IUD compared with the 2006-2010 data that showed
that 2.5% have ever used the [UD.

IUD Types

Five IUDs are currently available and marketed in the
United States: the nonhormonal copper-containing [UD
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(Paragard, Ortho-McNeil; Cu T380A) and 4 hormonal
levonorgestrel-releasing IUDs (LNG-IUDs). The American
College of Obstetricians and Gynecologists supports use of
IUDs in adolescents regardless of parity, and the US Medical
Eligibility Criteria for Contraceptive Use classifies IUD use in
nulliparous women as category 2; a condition for which the
advantages of using the method generally outweigh the
theoretical risks.>> Table 1 shows the characteristics, doses,
efficacy, and amenorrhea rates for all 5 IUDs currently in use
in the United States.>®°

The copper IUD, Cu T380A, is a T-shaped polyethylene de-
vice with copper wire wrapped around the stem and both arms
of the frame. It was the first of the currently available IUDs
introduced in the United States. As the only nonhormonal IUD,
the copper IUD is an ideal option for patients who wish to avoid
hormones or desire continued cyclic menses.! A unique
advantage of the copper IUD is its ability to provide emergency
contraception for up to 5 days after unprotected sex.'*

There are currently 4 LNG-IUDs available and approved
by the US Food and Drug Administration (FDA). These
include the Mirena (Bayer), Skyla (Bayer), Liletta (Allergan),
and Kyleena (Bayer). All are T-shaped and include a poly-
dimethylsiloxane sleeve that contains levonorgestrel on the
stem.'* Each LNG-IUD releases a different amount of levo-
norgestrel per day with the dose decreasing over the life of
the device.” '° The LNG-IUDs with lower doses of levo-
norgestrel (Skyla and Kyleena [both from Bayer]) have
overall lower systemic exposure to levonorgestrel
compared with the Mirena (Bayer).”” Levonorgestrel in
serum is primarily protein-bound and is extensively
metabolized to a large number of inactive metabolites. The
elimination half-life of levonorgestrel is less than 24 hours;
the parent drug and its metabolites are primarily excreted
in the urine.” Metabolic clearance rates might differ among
individuals by several-fold, and this might account in part
for wide individual variations in levonorgestrel concentra-
tions noted in users.’”
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Table 1
Characteristics of IUDs"
Paragard Mirena Skyla Liletta Kyleena
FDA approval 1984 2000 2013 2015 2016
Active Ingredient Copper 380-mm wire Levonorgestrel Levonorgestrel Levonorgestrel Levonorgestrel
Size in mm (width x height) 32 x 36 32 x 32 28 x 30 32 x 32 28 x 30
Width of applicator 4.0 mm 4.4 mm 3.8 mm 4.4 mm 3.8 mm
Recommended uterine size* Sound to 6-9 cm. Sound to 6-10 cm N/A Sound to =5.5 cm. N/A
Risks increase Risk increase
with >10 cm' with <5.5 cm'
Dosage of levonorgestrel N/A 52 mg 13.5 mg 52 mg 19.5 mg
Daily Rate of levonorgestrel N/A 20 pg/d 14 pg/d 19.5 pg/d 17.5 pg/d
Length of use 10 Years 5 Years 3 Years 5 Years 5 Years
Effectiveness 0.80 0.20 0.30 0.20 0.30
Amenorrhea at 1 year N/A 20% 6% 19% 12%
Identifying characteristics® White strings Gray strings Gray strings; silver Blue strings Blue strings; silver ring

ring seen on imaging seen on imaging

FDA, US Food and Drug Administration; IUD, intrauterine device; N/A, not applicable.

Paragard from Cooper Surgical (Trumbull, CT); Mirena, Skyla, and Kyleena from Bayer (Whippany, NJ); and Liletta from Allergan (Irvine, CA).

* Information was collected via each device's prescribing information handout.

T Risks include increased risk of expulsion, bleeding, pain, perforation, and failure of method.
i Effectiveness was reported as the Pearl Index (number of pregnancies per 100 woman-years).

All currently available [UDs are radiopaque. Ultrasound is
the most common initial imaging modality used for evalu-
ation of IUDs because of its cost-effectiveness, lack of
ionizing radiation, and greater detail of pelvic anatomy.®
The stem is usually easily identified as a linear echogenic
structure.'® Although the arms of the copper IUD are fully
echogenic, the arms of LNG-IUDs are only echogenic at the
proximal and distal ends.'® When the IUD cannot be located
using pelvic ultrasound examination, abdominal radio-
graphs can be used to evaluate IUD positioning.

Mechanism of Action

Despite decades of study, the precise mechanism of ac-
tion for I[UDs remains unclear and is complex.'” All types of
IUDs cause endometrial changes that are spermicidal,
inhibiting sperm migration through the endometrium.'®'”
In the LNG-IUDs, there is decidualization and atrophy of
the endometrial glands, which leads to reduced sperm
capacitation and survival but might also inhibit implanta-
tion of the fertilized ovum.'® LNG-IUDs also cause thick-
ening of the cervical mucus, which inhibits the passage of
sperm through the cervix.'®?° In general, IUDs do not
effectively suppress ovulation.” IUDs do not disrupt preg-
nancy and are not abortifacient.*

Efficacy

IUDs are highly effective contraception with failure rates
similar to that of permanent sterilization.'"* With typical
use, the copper IUD has a failure rate of 0.8 per 100 women
at 1 year. Similarly, with typical use, the LNG-IUDs have a
failure rate of between 0.2 and 0.3 per 100 women at
1 year.” 10

Although the FDA-approved duration of IUD use varies
from a range of 3-10 years depending on the type used
(Table 1), it appears that they can be efficacious past the
approved number of years. Available data support contra-
ceptive effectiveness of the Mirena (Bayer) for up to 7 years
and the copper IUD for up to 12 years.”' ?® The original
FDA-approved duration of use for the Liletta (Allergan) was

3 years in 2016; however, with the ongoing phase III study,
it was recently expanded to 5 years in 2018.4

Continuation

Adolescents have high continuation rates with LARC
methods such as IUDs and contraceptive implants. Studies
among adolescents and young women younger than
25 years of age, reveal a 12-month continuation rate of 81%-
88% among LARC users with data specific to IUDs
lacking.”*~?® In addition, the continuation rates for IUDs
were higher than for other non—long-acting contraception
methods such as oral contraceptives and depot medrox-
yprogesterone acetate injections.’® The Contraceptive
CHOICE Project, a prospective cohort study of women 14-
45 years of age in the St Louis region who initiated a new
form of reversible contraception reported 62% of adoles-
cents chose a LARC method, of the younger adolescents ages
14-17 years, 63% chose the subdermal implant whereas in
older adolescents ages 18-20 years, 71% chose an IUD.!! This
project also noted that 66% of nulliparous participants aged
14-19 years were using their LARC method at 24 months
with again specific data for [UDs missing.”®

High satisfaction rates are reported in studies of the
copper IUD and the LNG-IUDs. Among women enrolled in
the Contraceptive CHOICE Project, 85% of LNG-IUD users,
and 80% of copper IUD users were very or somewhat
satisfied at 12 months.”® A prospective study of 109
nulliparous students age 18-30 years at a university health
clinic showed that 83% of users were happy or very happy
with either the copper IUD or LNG-IUDs, and 87% reported
they were likely or very likely to recommend to a friend.*’

Safety

IUD use in adolescents has very low rates of complications
such as uterine perforation and pelvic inflammatory dis-
ease.” A systematic review showed 4 retrospective cohort
studies with a very low rate of uterine perforation in 0.1% of
adolescents and young women using the copper IUD or LNG-
IUDs.>! The risk of pelvic inflammatory disease with IUD
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placement is 0%-2% when no cervical infection is present,
and 0%-5% when insertion occurs with an undetected
infection.®” Sexually active adolescents should be screened
for gonorrhea and chlamydial infection at the time of inser-
tion to decrease this risk.” Finally, infertility is not more likely
to occur after IUD use than other types of contraception as
shown in the Contraceptive CHOICE Project in which there
was no difference in pregnancy rates or time to pregnancy
between the different types of contraceptive groups.**

Adverse Effects

IUDs can be associated with several adverse effects such
as changes in menstrual bleeding pattern, pelvic pain, IUD
expulsion, and progesterone hormone-related effects such
as acne, headaches, nausea, breast tenderness, and mood
changes.” It is important to counsel adolescents with regard
to the possibility of these adverse effects.

All available IUDs can be associated with changes in
menstrual bleeding pattern. For the LNG-IUD, there can be
an increase in irregular or prolonged spotting during the
first 90 days of use but this tends to decrease over time.'*
Adolescents using LNG-IUDs will also have a decrease in
bleeding over time that will lead to overall lighter bleeding,
spotting, or amenorrhea.” In the first year of use, 20% of
women will experience amenorrhea and within the first
2 years, more than 50% might experience amenorrhea or
oligomenorrhea.>® It is especially important to reiterate this
with adolescents and mention that devices with lower total
and daily doses of levonorgestrel will have lower rates of
amenorrhea and also might have higher rates of unsched-
uled bleeding (Table 1).?

The copper IUD is more likely to be associated with
heavy menstrual bleeding (HMB) and cramping compared
with the LNG-IUD.?? A prospective survey of 109 nullipa-
rous women aged 18-30 years who had an IUD placed at a
student health clinic noted that users of the Cu T380A were
more likely to experience HMB and cramping compared
with LNG-IUD users.>’ Another prospective cohort study
included 281 women who were 13-19 years of age
compared with 571 women who were 20-30 years of age in
which adolescents using the copper IUD were noted to have
higher rates of pain, bleeding, displacement, expulsion, and
removal than the adult women.>” Thus despite the copper
IUD's high contraceptive efficacy, the LNG-IUD might be
more acceptable in this population because of its more
favorable menstrual bleeding pattern. Still, the copper IUD
is ideal for adolescents with a personal preference for a
nonhormonal option or desired continued cyclic menses.

Pelvic pain is another adverse effect reported in IUD
users.’® In a survey of 132 women using long-acting
reversible contraceptives, pelvic pain was associated with
a higher rate of IUD discontinuation.>’ Similarly, in a
retrospective cohort study of 307 adolescent IUD users,
pelvic pain was associated with a higher rate of IUD
discontinuation.>®

IUD expulsion rates ranges from 2% to 10% for all ITUD
users.? In a large prospective study of 1117 adolescents
who underwent IUD placement at a university clinic, there
was an expulsion rate of 3.0% at 6 months after placement.>”

This is consistent with other studies that support that
younger women are not more likely to experience expul-
sion than older women.” It is important to remember that
the adolescent who has experienced an IUD expulsion
should be counseled that there is an increased risk of
recurrence of approximately 30%.°

Limited studies have been completed that evaluated for
the development of ovarian cysts with IUD use. The con-
traceptive effect of LNG-IUDs is mainly due to local effects
within the uterus, thus ovulatory cycles with follicular
rupture might occur in women of reproductive age using
IUDs.”'9 A phase IIl study investigated ovarian cysts with
screening transvaginal ultrasound examination during the
first year of use of the Skyla (Bayer) IUD in healthy women
with regular cycles. The prevalence of ovarian cysts before
placement of the IUD was 1.6% and increased to 2.0%-2.4%
during the first year of use. In all patients who were fol-
lowed for the full year of the study, 100% of the cysts
resolved without any intervention.?’ Similarly, a prospec-
tive randomized controlled trial that compared LNG-IUD
use vs hysterectomy for the treatment of abnormal uter-
ine bleeding noted that ovarian cysts were more common
among the women randomized to the LNG-IUD compared
with hysterectomy with prevalence rates of 21.5% and 8%,
respectively, in the first year. Again, it was noted that 94% of
the cysts resolved spontaneously within the next
6 months.?! On the basis of these limited studies, it appears
that the prevalence of ovarian cysts might increase with
LNG-IUD use but in most cases these cysts will resolve
spontaneously with observation and are unlikely to be of
clinical significance.*4!

Similar very limited evidence exists on the effects of
LNG-IUDs on acne with currently no clinical studies directly
addressing this common complaint. Review of current case
reports and available studies does favor a flare in acne with
LNG-IUD use.*

Contraindications

The Centers for Disease Control and Prevention has
developed evidence-based guidance for contraceptives, the
US Medical Eligibility Criteria for Contraceptives Use that
providers can reference during counseling of adolescents.’
Contraindications for IUD placement in adolescents are the
same as for adult women. Anatomical concern or an active
symptomatic infection with gonorrhea/chlamydia or pelvic
inflammatory disease is a reason to avoid placement."”

Noncontraceptive Benefits

IUDs, specifically the Mirena (Bayer), have been shown to
have benefits beyond their contraceptive effectiveness.
These noncontraceptive benefits include the treatment of
HMB, dysmenorrhea, pelvic pain/endometriosis, and
endometrial hyperplasia/endometrial cancer. In addition,
the LNG-IUD is an effective tool for suppression of
menses.”>**  Although studies about these non-
contraceptive benefits have been mostly conducted with
adult subjects, the available evidence suggests similar
benefits in adolescents.*’
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HMB can affect up to 40% of adolescents, which has been
shown to have a significant effect on the quality of life of
affected adolescents.*®*” The first landmark study on the
use of the LNG-IUD for the treatment of HMB was published
in Sweden in 1990. The investigators followed 20 women
who had objective HMB (more than 80 mL per month).
Participants’ menstrual cycles were monitored for 2 months
before placement of the LNG-IUD then at 3, 6, and
12 months after placement. Over the first year, there was a
statistically significant increase in the serum ferritin levels
of participants. In addition, the participants’ menstrual
blood loss was reduced by 86% at 3 months and 97% by
12 months.*® Further studies have continued to verify that
the LNG-IUD is an effective tool for the treatment of HMB. A
Cochrane systematic review in 2015 showed that the LNG-
IUD was more effective in decreasing menstrual blood
loss, improving the user's quality of life, and having a higher
continuation rate after 2 years than compared with oral
hormonal agents.*’

Among adolescents with HMB, up to 20% are found to
have an underlying bleeding disorder.*® Some of the com-
mon bleeding disorders include von Willebrand disease,
platelet function defects, thrombocytopenia, and clotting
factor deficiencies. Despite limited evidence in this clinical
situation, LNG-IUDs are often used in women with bleeding
disorders to treat HMB. There are multiple small case series
supporting the safety and effectiveness of the LNG-IUD in
the treatment of HMB in patients with an underlying
bleeding disorder.’? >?

Dysmenorrhea is the most common menstrual symp-
tom among adolescents. The prevalence rates vary but
range from 50% to 90%.°> Dysmenorrhea is the leading
cause of recurrent short-term school absenteeism for fe-
male adolescents.””> Primary dysmenorrhea accounts for
most causes of dysmenorrhea and is associated with
normal cycles with no pelvic pathology. The LNG-IUD has
been shown to be effective in the treatment of dysmen-
orrhea although limited studies with a focus on primary
dysmenorrhea exist. One study of 200 women aged 18-
25 years who sought contraception were randomized to
either combined oral contraceptive pills or the LNG-IUD.
The LNG-IUD was shown to be more effective in the
treatment of dysmenorrhea than the combined oral con-
traceptive pill with women reporting a decrease of
dysmenorrhea by 18.3%.>*

Most studies of the LNG-IUD have been focused on sec-
ondary dysmenorrhea due to endometriosis. Endometriosis
is the leading cause of secondary dysmenorrhea in adoles-
cents.”> Although the true prevalence of endometriosis is
unknown, approximately two-thirds of adolescents with
pelvic pain or dysmenorrhea in whom non-steroidal anti-
inflammatory drugs and hormonal therapies have failed
will be diagnosed with endometriosis at the time of diag-
nostic laparoscopy.”® In fact, the American College of Ob-
stetricians and Gynecologists recommends that a LNG-IUD
be considered for placement at the time of diagnostic lap-
aroscopy for dysmenorrhea or pelvic pain in adolescents as
an effort to avoid the pain associated with insertion in the
office.” A recently published randomized clinical trial of
103 women with chronic pelvic pain and dysmenorrhea due

to endometriosis compared the LNG-IUD with the
etonogestrel-releasing contraceptive implant. The study
showed a significant improvement in chronic pelvic pain
with LNG-IUD use; the pain score (on the basis of the visual
analogue scale) decreased from 7.4 to 1.9 over 180 days;
similarly, an improvement in dysmenorrhea with LNG-IUD
use was seen—the pain score decreased from 7.3 to 1.9
over 180 days. The study concluded that the LNG-IUD
significantly improved pelvic pain, dysmenorrhea, and
quality of life in endometriosis.”> A recent meta-analysis
concluded that the LNG-IUD was as effective in pain relief
as gonadotropin-releasing hormone analogues and pre-
vented recurrent dysmenorrhea postoperatively in women
with diagnosed endometriosis.”®

More than one-third of adolescents in the United States
are overweight or obese.”’ Obese women are at increased
risk for menstrual disorders and polycystic ovarian syn-
drome due to chronic anovulation and endometrial stimu-
lation.*” In addition, obesity is a well known risk factor for
the development of endometrial hyperplasia and endome-
trial cancer. Although rare, there have been several case
reports of endometrial hyperplasia with atypia and endo-
metrial cancer occurring in adolescents and young
women.’® A mainstay of the treatment of menstrual cycle
disorders resulting from obesity is endometrial protection.
In a recent meta-analysis a cure rate with LNG-IUD of 76% in
women with complex endometrial hyperplasia with atypia
or early endometrial cancer was reported, reconfirming that
the LNG-IUD is an effective option for endometrial protec-
tion and even treatment of endometrial hyperplasia and
cancer.”” Although specific data on the use of LNG-IUDs in
obese adolescents for uterine protection and treatment of
endometrial hyperplasia and cancer are sparse, some
limited studies have shown promise.*’ This possible benefit
must be balanced with the lack of effectiveness of the LNG-
IUD for the treatment of acne and hirsutism in adolescents
with polycystic ovarian syndrome.

Finally, there are several medical conditions in which
minimizing the blood loss associated with menses each
month might benefit the adolescent. In addition, adoles-
cents with physical disabilities or intellectual disabilities
might benefit from menstrual suppression with regard to
hygiene and behavioral concerns. The LNG-IUD has been
shown to be effective for menstrual suppression in these
situations.®”

Conclusion

IUDs are a highly effective option for contraception in
adolescents with multiple noncontraceptive medical
benefits.
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