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Summary Levonorgestrel 6-capsule subdermal implants (Nore an effective form

of reversible contraception. When implanted under the skin of the upper arm, they
release drug into the circulation at a relatively constant rate over 5 years.
Generally, the cumulative pregnancy rate at the end of 5 years’ levonorgestrel
implant use is less than 2 per 100 users. The implants provide contraceptive
efficacy equivalent to, or better than, that provided by other reversible methods
(including oral contraceptives). Younger women are more likely than older
women to become pregnant while using levonorgestrel implants. Bodyweight
was positively correlated with risk of pregnancy in a number of studies, but may
not be a factor with the currently available 6-capsule implant formulation. Lim-
ited data suggest that a new 2-rod levonorgestrel subdermal system ?.)e’mlelle

as effective as the more extensively studied 6-capsule system and has a similar

tolerability profile.

Fertility returns rapidly after the implants are removed. Use of levonorgestrel
subdermal implants is compatible with breast-feeding. In several studies, discon-
tinuation rates were 2 to 15% during the first year of use; cumulative 5-year
discontinuation rates ranged from 22 to 64 per 100 women. Despite a substantial
incidence of adverse events during therapy, levels of user satisfaction are gener-
ally high.

Menstrual abnormalities (increased or decreased menstrual flow, spotting, ir-
regularity and amenorrhoea) affect most women at some time during therapy and
are the most frequent reason for discontinuing levonorgestrel implants before the
end of 5 years’ treatment (incidence of 4.2 to 30.7 per 100 users). Mood changes

and headache also may lead to discontinuation. Other reported adverse events

include skin reactions (including acne), dizziness and weight gain. Serious ad-
verse events (such as stroke, thrombotic thrombocytopenia and idiopathic intra-
cranial hypertension) have been reported during levonorgestrel implant therapy,
but the population incidence is difficult to calculate and causality is unclear.

According to 3 pharmacoeconomic analyses from an institutional or managed-
care perspective, all contraceptive interventions result in net cost savings. It is
not clear whether levonorgestrel implants provide greater or smaller economic
benefits than combined oral contraceptives.

Conclusion. Levonorgestrel subdermal implants provide effective long term
contraception. Despite a high incidence of menstrual adverse events, overall lev-

els of user satisfaction are high, and 1-year continuation rates are better than those

for combined oral contraceptives. Levonorgestrel subdermal implants are a good
choice of contraceptive method in women who desire effective contraception, but
who are unable to, or prefer not to, comply with an oral regimen.
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1. Introduction: Delivery Systems gestrel subdermal system (Norpf®) has been

discontinued because of the unavailability of one

Levonorgestrel (fig. 1) is a synthetic, biologi- of its component®! This formulation is not con-
cally active progestogen, structurally related to 19sidered in this review, except where pharmacoki-
nortestosterone, which may be used alone or inetic and pharmacodynamic data are contributory.
combination with estrogens as a female contracep-
tive. Although levonorgestrel may be administered 2. Pharmacodynamics
orally or delivered via an intrauterine device
(IUD), the focus of this review is its release from 2.1 Mechanism of Action
subdermal implants.

Since 1975, when clinical studies of levonor- Like other progestogens, levonorgestrel is
gestrel implants had been initiated in 6 countfes, thought to prevent conception through 3 main
the delivery system has been reformulated a nunfnechanisms:
ber of timed? This review focuses primarily on a * production of viscous cervical mucus which im-
system of 6 flexible closed capsules, each 34 by Pairs sperm penetratigifl
2.4mm, composed of polydimethylsiloxane, and® inhibition of ovulation by action on the hypo-
containing levonorgestrel 36 mg/capsule (Nor- thalamus and pituitary to suppress or reduce the
plan®, 1996§® Trials conducted before 1980  surge of luteinising hormone (LH) that triggers
used nonstandardised laboratory-manufactured ovulatiori”::10]
implantsg“] these studies are not considered here® suppression of endometrial function, interfering
except where they provide important pharmacody- With implantation of the fertilised ovuf!
namic or pharmacokinetic data. In 1 study, collection of a cervical mucus sample

Most clinical studies of the 6-capsule systemffom women using levonorgestrel implants was
(section 4) used a ‘hard tubing’ formulation which successful on only 30% of occasions because of
differs slightly from the reformulated ‘soft tubing’ the generally low level and viscous nature of the
system in use since 1960. mucusi8l In contrast, 100% of collections from

Limited clinical data available for a second WOMEN not using contraceptive drugs were suc-
commercially available levonorgestrel subdermalCeSSful. Penetration of sperm into cervical mucus
delivery system (Jadefi® are presented in section from implant users was impairéulvitro (penetra-
4.4, This system consists of two implantable 43mnfion >10mm in only 4% of samples 92% of con-
rods, each consisting of a drug-releasing core erff0! samples; p<0.001).In 2 studies!® the aver-
cased in thin-walled silicone rubber tubing sealed®9€ Spinnbarkeit of levonorgestrel implant users
at both ends. The core of each rod consists 50% Btﬁias 4.1cm (compared with 10.4cm in samples

weight of levonorgestrel (75mg) and 50% of elas-Tom women not receiving contraceptive drégs
tomer. Manufacture of an earlier 2-rod levonor-Meédian cervical mucus scores declined rapidly af-
ter insertion of levonorgestrel implants in 42 vol-

unteers: from a baseline score of 6 [according to
World Health Organization (WHO) criteria], me-
dian scores declined to 5 at 12 and 24 hours and to
2 (considered hostile to sperm penetration) by day
7 after insertiort2

The endocrinological profile of women using
levonorgestrel implants is characterised by vari-
able suppression of gonadotrophin release, with
periodic follicular development, normal (or eleva-
Fig. 1. Chemical structure of levonorgestrel. ted midluteal peak) estradiol levels and impaired

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)



864 Coukell & Balfour

Table I. Endocrine profile during levonorgestrel implant use: profile of serum progesterone, estradiol, follicle-stimulating hormone (FSH) and
luteinising hormone (LH) levels in regularly menstruating users and a control group of ovulatory women not using contraceptive drug'%!

Subgroup (% of total) Progesterone profile in second Estradiol curve LH FSH
(‘luteal’) phase of cycle

Levonorgestrel users, n = 31

Anovulatory (45%) No elevation Monophasic No peak No peak
Minimal luteal activity (16%) Small but persistent elevation lasting Biphasic Distinct but diminished No peak
=12 days; peak =3 pg/L peak detected in 2 of 5
women
Luteal activity (39%) Persistent elevation lasting 12 days; Biphasic Distinct peak No peak
peak =9 ug/L

Persistent elevation lasting 15 days; Biphasic Distinct peak Distinct peak

Control group, n =12
group. peak =15 ug/L

ovulatory functiorll®! An absent or greatly de- In ovulatory levonorgestrel implant users, the
pressed follicle-stimulating hormone (FSH) peakestradiol curve in the follicular phase of the cycle
is common, while midcycle LH peaks and eleva-was similar to that seen in controls, but no mid-
tions in plasma progesterone are small or abserltiteal estradiol peak followed the postovulatory
during the second half of the menstrual cyte. fall.?% In users with minimal luteal activity, the
Three distinct hormonal patterns corresponding)ostovulatory fall in estradiol levels was followed
with varying degrees of luteal activity are apparentoy @ high midluteal peak. In contrast, the serum
(table 1). estradiol curve was monophasic in levonorgestrel
Suppression of luteal activity (indicated by USers with no ovulatory activity. In these women,
plasma progesterone levelsg@/L) may diminish estradiol levels increased continuously during the
with increasing duration of levonorgestrel implant Menstrual cycle (to >1467 pmol/L versus a peak of

use: luteal activity was detected in about 18% 01"’1b0ut 800 pmol/L in control patients), followed by

cycles during the first year of implant use, increas2" abrupt drop (over 6 to 7 days) to below control

ing to about 60% in year!s. levels. The effects of levonorgestrel on cervical

mucus and sperm penetration (discussed earlier
Overall, more than half of menstrual cycles P P ( )

were seen even when circulating estradiol levels
among levonorgestrel users appear to be anovula-

. . were similar to those seen in the late preovulator
tory.7.9.10] Moreover, ultrasonographic evaluation P y

: - function in | irel implant phase of the normal menstrual cy@le.
otovarian Iunction in levonhorgestrel Implant users Additionally, reduced production of estradiol

indicated that elevated progesterone levels may, 4 progesterone during the Iuteal phase and the
frequently be associated with the presence of @ pefyire iy antiestrogenic action of levonorgestrel

sistent, unruptured follicle, rather than normal OVU-may result in endometrial changes which inhibit
lation [13:14] the implantation of the ovum and limit the ability
If ovulation does occur in women using the o the endometrium to support the implanted
levonorgestrel implants, luteal phase defects, ingyum 111 Compared with non-contraceptive users,
cluding low estradiol, LH and FSH peaks, may in-|evonorgestrel implant users had thinner endome-
hibit fertilisation!'®11 Faundes et &9 suggest trium, which did not exhibit normal phasic changes
that the diminished LH surge observed in levo-during the menstrual cycle.
norgestrel users may not be sufficient to induce Levonorgestrel did not directly affect oocyte
the first meiotic division necessary to render thefunction, nor did it appear to adversely affect early
oocyte capable of fertilisation. embryonic development in mi¢e!

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)
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2.2 Metabolic Effects Carbohydrate Metabolism
In healthy nondiabetic women, fasting blood

221 Liver Function glucose and basal insulin levels were not altered by

At the end of 2 years’ treatment, both capsulethe insertion of levonorgestrel supderr_nal im-
and (the older) rod subdermal levonorgestrel sysP/antsi?>2%Responses to glucose or insulin toler-
tems appeared to have some slight effects on live?1C€ tests were not f:hang_ed to a clinically signifi-
function in 1 study (n = 20038 Both formulations ~ €ant extent after insertion of _Ie\_/ono_rgestrel
were associated with significant changes in serunimplantstt’-2>27IA slight decrease in insulin sen-
bilirubin levels (increased) and total protein andSitiVity was noted in some2%.2>2%ut not alli2
globulin levels (decreased); however, none of thd€vonorgestrel implant recipients, suggesting that
measured changes resulted in levels outside thg2ution may be warranted in women with, or pre-
normal ranges. Bilirubin levels remained 509 disPosed to, diabetes mellitus.
above the pretreatment mean values at the end of , 5 5 | aemostatic Effects

to baseline mean valuéél Alkaline phosphatase {5 cause a hypercoagulable st&#.During 5
levels were unaffected by levonorgestrel. Otheryearsa implant use in 97 women, levels of vitamin
studies detected no effect of subdermal |eV0n°rK-dependent factors II, V and VII were signifi-
gestrel on liver functiof3-19] cantly reduced (p < 0.00%f Levels of other fac-
tors did not change significantly; however, pro-
thrombin time was decreased (from 13.5 seconds
Lipid Metabolism at baseline to 12.4 seconds at 5 years; p < 0.001).

Published studies of 1 to 5 years’ duration onPatélet numbers were increased (by 43% from
the effects of levonorgestrel subdermal implantsP@seline; p < 0.001) and platelet aggregation was
on lipid metabolism have produced disparate reaccelerated (10% increase on preinsertion mean; p

sults[17:20-221hyt most have agreed on the follow- < 0.05) after 5 years’ levonorgestrel implant
ing points: usel?8] These findings are in contrast with results

« total triglyceridedl”2021kotal cholesteré7 20221 noted previously during oral contraceptive use
and high density lipoprotein (HDL)-choles- (which mcludgq increases in factors I, V VIl and
terol20-22] gre significantly decreased X).2%% In clinical use, levonorgestrel implants

- low density lipoprotein (LDL)-cholesterol is _have npt been associated W|th_S|gn|f|cantmcreases
not significantly affected? 2022 in cardiovascular events (section 5.2). The effects

Limited data suggest that serum levels of veryOf progestogens on haemostasis have been re-

o : ; .~ ’viewed elsewhere in more detkill

low density lipoprotei#l and apolipoprotein
A121.22] gre reduced after 2 years’ levonorgestrel 2 4 Effect on Bone Density
subdermal therapy; levels of apolipoproteins A2 Levonorgestrel implants do not appear to ad-
and B were not changed significan@¥?2 versely affect bone density. Increases in bone den-

The 12 to 17% reduction in HDL-cholesterol sity observed in US adolescent levonorgestrel im-
levels observed during levonorgestrel implantplant users (2.5 and 9.3% at 1 and 2 years after the
therapy?®-221 might adversely affect cardiac risk initiation of therapy) were similar to increases
profiles, but these changes would be at least panoted in adolescents who used no hormonal con-
tially offset by an approximately 10% reduction in traceptive during this period (2.9 and 9.5% at years
total cholesterol levels. Overall, it appears that thel and 2)32! In this study, combined oral contracep-
effects of levonorgestrel on serum lipid and lipo-tives were also associated with increased bone den-
protein metabolism are not likely to be clinically sity after 1 year (1.5%); no 2-year results were
significant(17] available. Depot medroxyprogesterone injections

2.2.2 Lipid and Carbohydrate Metabolism

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)
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(DMPA) were associated with reduced bone denand in the 48-hour sample for the 2-rod system
sity (1.5 and 3.1% at 1 and 2 years). (0.77ug/L).

Six months after the start of treatment in One month after placement of the levonorgest-
a randomised study in 22 adult women, bonerel 2-rod system, the mean serum levonorgestrel
density had increased 2.9% in levonorgestrel reconcentration was 0.44g/L.[3¢! Concentrations
cipients, but remained stable in DMPA recipientsremained >0.8g/L during the first year of use, but
(-0.41%)13 In a cross sectional study in Thai dropped by the end of 3 years’ use (mean 0.28
women (mean age30 years) who had been using pg/L).
levonorgestrel implants (mean duration 2.5 years) A study of an older 6-capsule system indicated
or DMPA (about 5 years), there were no detectablghat the release rate of levonorgestrel was highest
differences in bone mineral density between the Zjuring the first 16 months after insertion of the

groups?4! subdermal implants (rate not reported); thereafter,
through 6.5 years, the release rate was constant,
3. Pharmacokinetics averaging 34.fg/day (data published in 1988}

. o In another early study (6-capsule formulation;
In addition to pharmacokinetic data for the 2,5 men enrolled from 1974 to 1979), plasma levo-
levonorgestrel implant systems currently in use,,,qestrel concentrations declined steadily up to

this section reviews data from studies of earliery, eighth year of use (r =—-0.937; p < 0.0003; slope

Ievono_rge_strel subde_rmal formulations. Useful in-_ —0.018)38 Average plasma concentrations were
formation is also available from the levonorgestrel

. L . >0.28 pg/L during the first 5 years, and approxi-
]
implant prescribing informatiols! mately 0.22ug/L in year 8.

Bodyweight and serum levonorgestrel concen-
trations were negatively correlated in studies of
oth the 6-capsule and 2-rod systé#¥l For the
-rod system, 1-month levonorgestrel concentra-
tions in women weighing >70kg were about 45%

3.1 Absorption and Distribution

Levonorgestrel serum concentrations reach
maximum approximately 24 hours after insertion
of the current formulation of 6-capsule implants , e
(mean value 1.61g/L).[3 Concentrations decline 'OWer than those in women weighing <50K.
rapidly during the first month of use and stabilise "€ decrease in mean serum levonorgestrel con-
at about 0.41g/L by 3 months after insertion. How- centration with increasing bodyyvelght is approxi-
ever, considerable inter- and intraindividual vari- Mately 0.00331g/L/kg ¥l These findings may ex-
ation occurs, and serum drug concentrations arglain the apparent correlation between increasing
affected by individual clearance rates and bodyodyweight and reduced implant efficacy (section
weight, among other factols38! The levonorgest- 4.2). However, mean concentrations predict preg-
rel concentrations in this section represent meafancy only in a statistical sense: although mean
values. levonorgestrel concentrations of 0.p@/L have

A comparison of the 2 levonorgestrel implant been associated with pregnancy, 20% of women in
formulations currently in use indicated that womenclinical studies had one or more levonorgestrel
using the 6-capsule system had higher drug conconcentrations below this value. Despite this, the
centrations during the first week of use than thoséverage annual pregnancy rate in these studies was
who used the 2-rod system; however, the differencéess than 1 per 100 woméh.
was statistically significant only during the first 48  Other evidence suggests that plasma levonor-
hours (p < 0.05¥! Levonorgestrel was detectable gestrel concentrations may not correlate with clin-
in serum 2 hours after insertion of either systemical efficacyt®4% 19 women who became preg-
Serum concentrations were highest in the 24-hounant while using levonorgestrel implants had
sample for the 6-capsule system (meanpA.) plasma concentrations similar to those in 439

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)
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women who did not become pregnant (concentraprogestogen, thus reducing contraceptive effi-
tions assessed up to 8 years at intervals before conacy!354%! Other inducers of hepatic enzymes, in-
ception and during the cycle) [data from clinical cluding carbamazepine, may also increase levo-
studies published in 1988F! Similarly, total norgestrel metabolism and, hence, may reduce
plasma levonorgestrel concentrations did not apeontraceptive efficacys! With the exception of
pear to correlate with pregnancy risk in the 8rifampicin and griseofulvin, which are hepatic en-
women who became pregnant of 191 who useayme inducers, other antibiotics are not thought to
subdermal implants for 5 yedf8l However, levo- reduce the effectiveness of levonorgestrel im-
norgestrel is extensively bound to sex-hormoneplantsl4e!
binding globulin (SHBG)*% and the 8 women After removal of subdermal implants from 12
who became pregnant in this study had signifi-women, most levonorgestrel was cleared from
cantly lower ratios of plasma levonorgestrel toplasma within 96 hourd?! The drug appeared to
SHBG than the remainder of the group (study pubfollow first-order elimination, and mean plasma
lished in abstract forni}%l elimination half-life was 42 (range 13 to 62) hours.
A positive correlation between levonorgestrel
Golasma elimination half-life and bodyweight was
into breast milk41-43] Measured over 1 year in d.etec.ted (r=0.580, p < 0'05)' The rate of elimina-
don did not correlate with either duration of treat-

breast-feeding infants whose mothers had ha . 55 ths 10 6 t of
levonorgestrel implants inserted 4 to 6 weeksMen (range 5.5 months to 6 years) or amount o

postpartum, serum levonorgestrel concentration?Ody fat.

ranged from 0.3Mug/L (in months 9 and 12) to 0.59

Hg/L (month 6) [0.10 and 0.19 nmol/L, respec- 4. Clinical Efficacy
tively].[41:42]

The mean percentage transfer of Ievonorgestreé
from serum of implant users to breast milk duringrl
1 month after insertion was 7%; transfer from
breast milk to infant serum was 68%.This find-
ing confirms the 4.9% ratio of infant to maternal
serum levonorgestrel concentrations measure

. . : ) 4 to 58kg.
during the first month of implant use in another Further data are available from 16 282 women
studyl*ll For the remainder of the first year of .

breast-feeding, this ratio ranged from 8.2 toIn 1d7 studies (re\geweg-bySGruhbb %ﬂ?' Th(Tse
13.4%[42] studies were conducted in South and Central Amer-

. ._ica, Asia and Africa. Most were previously unpub-
Use of levonorgestrel implants resulted in P y unp

. . . lished, although a small amount of overlap may
higher infant serum levonorgestrel concentrations

(mean 0.05ug/L) than use of levonorgestrel- exist with studies summarised in table Il. In addi-

containing 1UDS (mean 0.Q8y/L) or levonorgest- tion, a recent consensus statement and réxflew
rel 3Qug oral tablets (peak 0.QEy/L) 142 summarised 5-year follow-up data from a post-

marketing surveillance study that included 7977
levonorgestrel implant acceptors, along with 6625
women who used an IUD and 1419 who underwent
surgical sterilisation.

Like other steroid hormones, levonorgestrel is  Several comparisons of levonorgestrel implants
metabolised in the livét4 Concomitant adminis- with other methods of contraception are
tration of phenytoin with subdermal levonorgest- summarised in table Ill. These studies were non-
rel significantly increases the metabolism of therandomised, and there were between-group differ-

3.1.1 Lactation
Small quantities of levonorgestrel are secrete

Levonorgestrel subdermal implants (6-capsule
ystem) have been evaluated in a number of large
oncomparative studies (table Il). The mean (or
mediar?8]) age of women at enrolment was 25 to
31 yeard?48-55] Mean parity ranged from 1 (in
hinaf*2 to 3.4. Mean weights at enrolment were

3.2 Metabolism, Elimination and
Drug Interactions

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)
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Table Il. Efficacy and continuation rates of levonorgestrel 6-capsule implants in noncomparative studies with 5 years’ follow-up, except
where indicated

Reference No. of women Mean age Cumulative life-table rates (per 100 acceptors)
(country) enrolled (% pregnancy discontinuation

ly Sy ly Sy
Affandi et al.*%] 437 29 0 1.8 4 22
(Indonesia)
Akhter et al.5% 600 27 02 0 6.1 59
(Bangladesh)
Chetri et al.l54 407 29 0.2 0.6 10.1 38.4
(Nepal)
Chompootaweep et al.[51] 308 29 0 4.2 2.4 29
(Thailand)
Cravioto et al.l%] 533° 25 0 0.29 (3y) 14.5 50.4 (3y)
(Mexico)
Gu et al.®2 10718 30 0.1 15 5.9 27.9
(China)
Salah et al.l5% 250 33 1.6 41.4
(Egypt)
Singh et al.l5"] 100 30 0 0 3 40
(Singapore)
Tseng et al.53 567 31 0 1.2 10.3 58.6
(Taiwan)
Vekemans et al.8] 612 28 (median) 0.3 15 13 64
(Belgium)
a Two pregnancies (detected at 1 and 4mo after levonorgestrel insertion) were considered to have been conceived prior to implant

insertion.

b This was a 3y comparative study with the early 2-rod levonorgestrel formulation that is no longer available. Data reported are only for the
recipients of the 6-capsule system.

ences in baseline characteristics in sevet&l  implants, 15% had opted for removal by the end of
Therefore, relatively few conclusions about com-year 155 Cumulative 5-year discontinuation rates
parative efficacy may be drawn from these in-in table Il and in the 17 studies reviewed by Grubb
vestigations. A single published comparison ofet all5! ranged from 22 to 64 per 100 women.
levonorgestrel 6-capsule implants and the current Overall, annual rates of discontinuation ap-
2-rod implant formulation is discussed in sec-peared to be relatively constant over the 5-year pe-

tion 4.4. riod in most studie®;49:51 although a pattern of
_ _ high rates in years 2 and 3, followed by a return
4.1 Continuation Rates and toward first-year discontinuation rates in years 4

User Satisfaction and 5, was also report&8:5710One explanation for

4.1.1 Continuation the low year-1 removal rates in these studies and

The first determinant of contraceptive efficacy those in table Il is that removals occurring on the
is continuation of use. Unless removed, levonordirst anniversary of implant insertion were classi-
gestrel implants confer 100% compliance duringfied as year-2 removals. (Conversely, most of the
their normal 5-year lifespan. However, rates of dis-5-year discontinuation rates reported in table Il do
continuation before the end of 5 years are substarot include removals coinciding with the fifth anni-
tial. Two to 13% of users discontinued levonorgest-versary of implant insertion, a time when —in line
rel implants during the first year of use (table Il). with current recommendations — most women have
Of 2129 UK women who received levonorgestrelthe implants removed.)

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)
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Although many women elected to discontinuenot reported, nor was it clear from the published
use of levonorgestrel implants because of a desireeport whether these effects were independent of
to become pregnant (section 4.3.3), the primaryeach other or cultural and geographical factors.
reasons for early implant removal is most studiepifferences in discontinuation rates between
were tolerability considerations. The incidence of\yomen of European and non-European origin in a
specific adverse events leading to discontinuationsegian study indicated that cultural factors do in-
is discussed in section 5. fluence discontinuation ratés!

_ o According to a multinational analysis, young

EDaer';%?Srgop:t'ﬁlfehrsaradensncs of women are more likely than their older counter-

A number of demographic characteristics mayparts to have their levonorgestrel implants re-
predict early discontinuation of levonorgestrel im- moved: women ages24 years had discontinua-
plants. Grubb et &l identified age, parity and pre- tion rates approximately twice those in women
vious contraceptive use as important factors. Howaged=35 years in years 2 to 5 of levonorgestrel
ever, the statistical significance of these data wasmplant use [cumulative 5-year discontinuation

Table IIl. Efficacy and discontinuation rates in comparisons of levonorgestrel 6-capsule (LNG-6) subdermal implants with intrauterine devices
(lUD), depot medroxyprogesterone (DMPA), combined oral contraceptives (COC) or condoms'. Treatments were assigned by patient choice,
except where indicated

Reference No. of Contraceptive Mean age Median duration Results at 1 year’s follow-up, except where
(country) women (y) of follow-up (y) indicated (%)

enrolled pregnancy rate rate of discontinuation
Berenson et al.l] 56 LNG-6 16.9 1 0 9
(Us) 56° coc 17.0 1 25 66*
Dinerman et al .62 54 LNG-6° 16.1 0.5 2 (at 6mo) 13 (at 6mo)
(Us) 64 coce 16.3 05 20* (at 6mo) 50** (at 6mo)

48 Condoms® 15.9 0.5 17* (at 6mo) NR

Fakeye 50 LNG-6 32.8 1 0 69
1 22 DMPA 33.7 1 0 55¢
(Nigeria) 184 IUD 306 1 0 209

101 coc 28.5 1 2 13¢
Marangoni et al. 283 LNG-6 NR® 1 of 12.6f
63l 2839 IUD NR® 1 2.4 12.1f
(Ecuador)
Polaneczky et al.[5% 48 LNG-6 16.7 1.3 (mean) 2 2h
(Us) 50 coc 17.2 1.3 (mean) 38+ 57"
Singh & Ratnamf®4l 39 LNG-6 30.4 5 0f (at 5y) 46" (at 5y)
(Singapore) 38 IUD 32.9* 5 2.6/ (at 5y) 47" (at 5y)

a With or without spermicide.
b Age-matched case controls treated concurrently, but identified retrospectively.

¢ Condom use was similar in the 3 groups. Overall, 70% of women reported using a condom at last intercourse, 37% during every
intercourse.

d Not including those lost to follow-up. Life-table continuation rates at 1 year were 94, 47, 78 and 28% for users of LNG-6, DMPA, IlUD
and COC, respectively.

LNG-6 acceptors were younger than IUD acceptors.
Rates per 100 users.
For each woman who accepted LNG-6 implants, 1 IUD (TCu 200) acceptor, prospectively case-matched for parity, was enrolled.

12-month discontinuation rates estimated from graph of life-table analysis results (p < 0.001 for probability of discontinuation during first
6mo postpartum).

Abbreviation and symbol: NR = not reported; * p < 0.01, ** p < 0.001 vs levonorgestrel users.

o ™ o
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rates of >7Ws<40 per 100 users (values estimatedindicate that similar proportions of levonorgestrel
from graph)]i®! A similar pattern of age-related dis- implant and copper T380 IUD users discontinued
continuations emerged in Belgiuf§l However, in  their contraception (table Il1).

US studies, adult and adolescent levonorgestrel im- A review of 137 studié®’] reported median 1-
plant users appeared to have similar discontinuaand 2-year discontinuation rates of 10 and 21%,
tion rates and durations of US&58] Reported rea-  respectively, for levonorgestrel implant users; cor-
sons for implant discontinuation were also similarresponding rates among IUD users (17 and 24%),
in adolescent and adult US womEH.Why youn-  oral contraceptive users (42 and 63%) and users of
ger age should be predictive of higher discontinujnjectable methods (41 and 65%) were higher.
ation rates in the multinational studies, but notin ~ Among US adolescents, discontinuation rates
US studies, is unclear. The US studies were possiyring the first year of administration were much

bly too 56'23” and follow-up too short (6 10 21 |,yer in those who accepted levonorgestrel im-

][nonths§5 to show a statistically significant dif- plants than in those who used oral contraceptives

erince. itv at inserti | lated with (table 111)[59.60.69.70]|n 1 study, a 9% 1-year rate of

hi hovrvzri parrlr[)i/na ;insnerrlct)n airfothcorr:]e ﬁiﬁ tiW:1 Idiscontinuation among levonorgestrel implant us-

stg diee g5) \slsgmenuvii tf‘ 1 oarl r?i chil dri\n hl; d d?sc?onai ers was attributable entirely to adverse events (sec-
. i [60] i i i -

: : . . tion 5) 1601 In contrast, discontinuations among age
tinuation rates approximately twice those 0fmatched oral contraceptive users were more
women with 4 to 6 births at the time of insertion

frequent (66%, p = 0.01) and were mostly because

(statistical significance not reported). ¢ i hausted v of bill
Women with no history of contraceptive use ap_o_p(_)or compliance oran exnausted supply of pifis.
Similar results were obtained in other studies

peared to be less likely to discontinue use of levo-" . ) 69] :
norgestrel implants than those who had previousl;y"hICh had_ only 6 months’ follow-i7.%% and in
used nonhormonal methodsThe latter group, in retrospective reviews of postpartum or postabor-

. . i i ]
turn, were less likely than previous users of hor-fion contraceptive use by US adolesceéffts:
monal methods to discontinue levonorgestrel im- ;1 5 yser satisfaction

plant use. Levels of satisfaction with levonorgestrel im-
. o plants were generally higbt55.7210f 533 women
ggr&ppa;?géeviﬁgt"ausa;r‘;” g?tgtsher con traceptiveWho received levonorgestrel 6-capsule subdermal
implants in a Mexican study, 374 were asked at the

methods, levonorgestrel subdermal implant users

. . . discontinuation visit about their level of satisfac-
generally appeared to have higher continuation

_ i i 5] % de-
ratesl59-62.69-711although few comparative data are tion with the producl® Of these, almost 85% de

available and randomised studies have not beefic"0€d their experience as excellent or good, and

conducted. The 1-year life-table continuation rate 0 preferred the method to the last contraceptive

among women who chose to use levonorgestrel"€y had used. Not surprisingly, women who opted
subdermal implants (93.7%) was higher than thafo removal of the implants later in therapy were
among users of IUDs, DMPA or oral contraceptivesmore likely to report positive experiences. Con-
(78, 47 and 28%, respectivel§}! Significant dif- versely, women discontinuing use of the implants
ferences between groups at baseline, including 8uring years 1 or 2 were more likely to have had
higher level of education among levonorgestrel im-l€ss positive experiences. Good or excellent expe-
plant acceptors, may have affected continuatioriiences were reported on discontinuation by 73, 74,
rates. In another stud§?! 1-year discontinuation 89 and 95%, respectively, of women who had the
rates were approximately 12% in levonorgestrel reimplants removed in years 1, 2, 3 and subsequently.
cipients and case-matched TCu 200 IUD users'Regular’ experiences were reported by 20, 24, 11
Five-year results reported by Singh and Ratfm and 5% of women; bad or unacceptable experi-
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ences by 7, 2.4, 0 and 0% (Ma. Cravioto, personayearsl’3! However, continuation of levonorgestrel
communication). implant use beyond 5 years is not recommended
Other studies assessed the levels of satisfactiofsection 6.3).
among women who continued use of levonorgest- Pregnancy rates during levonorgestrel implant
rel implants for the full 5-year terff:721100% of  use decreased significantly with increasing age at
155 Nigerian or Ghanaian women who used levoenrolment in this stud§j2 Cumulative 5-year
norgestrel implants for a full 5 years reported haV-pregnancy rates among women aged <25, 25 to 29,
ing a favourable (9.9%) or very favourable 30 to 34 and 35 to 40 years were 3.0, 1.7, 1.5 and
(90.1%) experience with the implantd. The ex- o 7 (p < 0.02J62! Additional data from 2470 women

perierjces of 195 women who did not complete S.onfirm this relationship (reviewed by Sitf).
years’ treatment were not recorded, but were pre- Bodyweight correlated positively with annual

sumably less positive. . and cumulative pregnancy rates in studies that used
At 15 monthS fOIIOW-Up, 74/0 Of 42 US ad0|es— the Older, xhard_tubingy fOfmUIatiOHES’Sz] In the

cents who chose levonorgestrel implants after N ;
. : rgest study, 5-year cumulative pregnancy rates of
first pregnancy, compared with 38% of 42 whoWomen who weighed, respectively, <50, 50 to 59,

chose to use oral contraceptives, reported themé0 to 69 an@70ka at enrolment were 0.8. 1.5. 2.1
selves ‘very satisfied’ with the method chosen (p < 9 BV

0.05)[%91 95 and 79%, respectively, would recom- and 4.6 per 100 (p < 0.0002j! Pooled efficacy

mend their chosen method of contraception. Sim-data comparing S-year cumulative pregnancy rates

ilar results in US adolescents and adults have beel?]etween women <50kg anq t,hM)kg and those
reported elsewhet88.69] <60 and>60kg sh_owed a similar pattern (p < 0.01
for both comparisons; n = 16 282).However,
data presented by SiVifl indicate that although a
relationship between bodyweight and efficacy is
Women using levonorgestrel 6-capsule subderevident in women using the older hard-tubing 6-
mal implants experienced few accidental pregnancapsule levonorgestrel formulation (p < 0.05; n =
cies in any study. In most large published trials, the
cumulative 5-year pregnancy rate was <2 per 100
women continuing treatment (table II). However,
in a study in Thailand, 4.2 per 100 women became
pregnant during 5 years’ theralpyl. Data reviewed
by Grubb et al®! generally confirm these findings.
In the 17 studies, first- and second-year pregnancy< 15 |
rates, respectively, did not exceed 0.6 and 2.4 per%
100 women. Five-year pregnancy rates ranged'g

4.2 Prevention of Pregnancy

@ Annual rates
@ Cumulative rates

2.0

00 users

from 0 to 7 per 100 women. g 107 .
In the largest study (n = 10 7183! the cumu- ) ' '
lative pregnancy rate after 5 years was 1.5 per 100& 05
women continuing treatment (fig. 2). The annual H ’_‘ ’_‘
pregnancy rate in this study rose from 0.1 per 100 0 m [
. . . . 1 2 3 4 5 6 7
users in the first year to 0.6 in the fifth year of use Year of use

(P <.0'00'1 for trend) [flg.. 2]. Du”_ng a.volunta.ry Fig. 2. Contraceptive efficacy of levonorgestrel 6-capsule sub-
continuation phase of this study in which the im-dermalimplants: annual and cumulative pregnancy rates during
plants were not removed at the end of year 5, ary_ears 1to 5652 and 6 and 7.3 Of 10 718 women enrqlled, 7554,

. 622 and 2433 completed years 5, 6 and 7, respectively. Sym-
nuaI_Pregnancy ratgs In years 6 and 7 appeared igl:*p < 0.001 for trend of increasing annual pregnancy rate in
stabilise at approximately 0.4 per 100 woman-years 1 to 5.
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2470), no such relationship appears to exist with Based on these data, the possibility of ectopic
the soft-tubing formulation now in use. pregnancy should be considered in women who be-

Low cumulative pregnancy rates for levonor- come pregnant while using levonorgestrel im-
gestrel implants reported in table Il (1-year ratesplantsl’”l However, it is important to note that, be-
<0.3 per 100 women) compare favourably with cause of the overall contraceptive efficacy of the
rates reported previously for other contraceptiveimplants, the absolute risk of ectopic pregnancy
methodd’] Two nonrandomised comparative among levonorgestrel implant users is certainly
studie$62 and a case-control stuf§} in US ad-  lower than that of the general population of women
olescents appeared to indicate that levonorgestredf reproductive potential.
implants were more effective than combined oral
contraceptives (approximate 1l-year pregnancy 4.3.2Llactation and Infant Growth
rates: 0 and 2525 and 38%) [table I11]. In a Niger- Pharmacokinetic data indicate that levonorgest-
ian study, women who chose contraception withr€l transfer from maternal to infant serum via breast
levonorgestrel implants, DMPA or IUDs expeti- milk is low (section 3.1.1). In 1 clinical study, it
enced no pregnancies during the first year ofppeared that levonorgestrel implant use did not
useléll In contrast, 2 of 101 women who chose toadversely affect lactation or infant growth: of 65
use oral contraceptives became pregnant duringreast-feeding women who chose to receive levo-
this period (table 111). Five-year follow-up of levo- norgestrel implants and 55 who opted to receive the
norgestrel implant and copper T IUD users indi-copper T 380Ag IUD (both inserted on day 55 post-
cated similar pregnancy rates for the 2 methods (®artum), 81 and 73%, respectively, were still ex-
and 2.6 per 100 users, respectively) [tableldfij.  clusively breast-feeding on postpartum day #50.
The average weight of infants belonging to levo-
norgestrel implant- and IUD-using mothers, al-
though initially significantly lower in the former
group, did not otherwise differ significantly during
this period (average weight at 153 days was 7503

4.3.1 Unintended and Ectopic Pregnancy vs7741Q).

Because unintended pregnancy during levonor- Data from large nonrandomised studies con-
gestrel implant use was uncommon, only limitedducted by the WHO support these findings. 2466
data are available to assess whether use affectairsing mothers at 7 centres in 5 countries (Egypt,
pregnancy outcomes. Thailand, Kenya, Chile and Hungary) chose to

One studi?3! reported that a high proportion of receive either progesterone-only contraception
pregnancies which occurred during levonorgestre(levonorgestrel implants, progesterone-only oral
implant use were ectopic (1 of 3); however, largercontraceptive pills, DMPA or injectable norethis-
data sets did not suggest such an effect (17 reporteédrone) or nonhormonal contraception at 6 weeks
pregnancies in pooled data; none ectoici® In postpartum. Monthly follow-up including a large
the largest published study, 4 pregnancies weraumber of anthropometric measurements and in-
ectopic (approximately 3.1%%] The overall rate fant development tests revealed no consistent dif-
of ectopic pregnancy in this study was 0.09 perferences in infant growtf#! or developmet?] be-
1000 woman-years. Postmarketing surveillancegween the 2 groups during the first postpartum year.
data indicated an ectopic pregnancy rate of 0.3 peResults from smaller comparative studies are con-
1000 woman-years among levonorgestrel implansistent with these findind&281 It is not known
recipients, compared with rates of 0.7 and 0.1 pewhether the neonate may be at risk from exposure
1000 woman-years, respectively, in IUD users ando steroid hormones prior to 6 weeks postpartum.
surgically sterilised women (n = 7977, 6625 andTherefore, use of levonorgestrel implants should
1419)k8l probably not be initiated before this tirgél.

4.3 Pregnancy Outcome, Lactation and
Return of Fertility
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4.3.3 Return of Fertility after Discontinuation either group through 3 years’ follow-up. Three-

The desire to become pregnant led 6 to 25% ofiear cumulative discontinuation rates were also
women in published studies to discontinue use o&imilar between groups (about 29 per 100 women
levonorgestrel implant before the end of 5 years’n each group). Adverse events (principally men-
treatment>0.51.53-55.57 Fortunately, prior use of strual problems) accounted for most discontinua-
levonorgestrel implants does not appear to affections (section 5).
Subsequent fertl“ty in a trial with the now discon- In a smaller Study, no pregnancies occurred
tinued 2-rod |eV0n0rgeStrE| Implant fOfmUlation, among 199 women who used the |evon0rgestre|
20% of women who desired pregnancy became.rod system for up to 3 yed?él
pregnant within 1 month of removal of the im-
plants83] One-year conception rates were gener-
ally >78%153.57.83INot surprisingly, increasing age
correlated with reduced success in becoming preg-  yyjerapility data for levonorgestrel subdermal

nant in t?segl‘irst year after levonorgestrel implant;hjants are available from the same sources as
removal®3#41n 1 study, women <30 years of age |inical results (for the 6-capsule system) reviewed
were more likely than those aged >30 years to Cony, section 4. Most large studies reported the inci-
ceive during the first year after implant removal gence of discontinuation of levonorgestrel im-
(83vs67%:; p <0.05); however, this difference was 5 nts que to adverse events; fewer studies re-
no Iongegsstatlstlcally significant after 2 years (90 54rted the incidence or severity of adverse events
vs81%)[53 _ in the total population of implant recipients. More-

_ Pregnancy rates among women who disCOnyyer, rates of adverse events are likely to be af-
tinued levonorgestrel subder.mal implants to be+ected both by cultural factors and by the method
come pregnant were not different from thoseqf gata collection (i.e. elicited or volunteered com-
among women who discontinued levonorgestrel-y|aints, general or specific questionnaires, etc.).
releasing or Copper TCu 380Ag IUDs for the SaMe  npata reviewed here are primarily from women
reason (83, 84 and 77% success rats{séqiespectlvewho received the levonorgestrel 6-capsule system.
at 1 year among 62, 91 and 103 wom&hDura- |, 5 comparison of levonorgestrel 2-rod (the newer
tion of Ievonorgestrel subdermal implant use d'dsystem) and 6-capsule implants (section 4.4), the
not correlate with success rat#4. incidence of medical complaints, including men-

Although the total number of pregnancies aftergra| abnormalities, appeared to be similar in us-
levonorgestrel implant removal was relatively

small, these pregnancies appeared to be associated

with usual rates of normal full-term deliveries Table IV. Adverse events reported® by US adolescent users of
(>90% )[57,83] levonorgestrel 6-capsule implants (LNG-6) and age-matched case
- ) controls who received combined oral contraceptives (COCY®°!

5. Tolerability

. Adverse events Incidence (% of users) at 12mo
4.4 Efficacy of the Levonorgestrel LNG-6 cocC
2-Rod System (n =56) (n =56)
Menstrual irregularities® 73* 5
In a randomised comparison, the efficacy of theAmenorrhoea 6 0
newer 2-rod levonorgestrel implant system ap-!ncreased appetite 33 42
peared to be similar to that of the older, more ex-Eercfjp“OI” of ‘;Vle'ght gain gz 45
. . .. motional problems
tensively studied 6-capsule syst&f.This inter Heagaches % i

national mulpcentre StUdy mclqded 1198 Womena Reports elicited during follow-up visits through the use of an
and was designed to detect a difference in cumula- event-specific questionnaire.

tive pregnancy rates of 2 per 100 between the 2 Excluding amenorrhoea.

products. In fact, no pregnancies were reported ipsymbol:* p < 0.01 vs COC.
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ers of the 2 systent®] Levonorgestrel implants implants used in this study were an early formula-
appeared to be less well tolerated than oral contraion [0 Data from a larger trial (n = 600) also sug-
ceptives (principally because of menstrual distur-gested that the percentage of women with amenor-
bances) in US adolescents, although no randomoea decreases with successive years of treatment
ised comparative studies have been conductethbout 30% at the end of yeav46% of women
(table IV and sections 5.1.1 and 5.2). who remained in the study at the end of year 5);
Of 766 US women who used levonorgestrel subhowever, the percentage of early removals which
dermal implants for 1 year, most experienced aivere due to amenorrhoea increased with succes-
least 1 adverse event (fig. 8J! In the studies sjve years (to 50% in year 5]
summarised in table Il, adverse events led to re- Analysis of bleeding complaints by trimester
moval of the implants in 8 to 43% of women after during the first year of levonorgestrel implant use
5 yeard#9.51:545787Menstrual irregularities ac- showed that complaints of reduced bleeding de-
counted for by far the largest proportion of thesecreased in frequency throughout the year, but com-
discontinuations (section 5.1). plaints of increased bleeding and irregularity re-
Immediate (<48 hours) postpartum insertion of ained relatively constafl In this study women
levonorgestrel implants was well tolerated, al-\ere asked if they had any complaints relating to

though implant recipients experienced more freéqeyonorgestrel therapy, but were not asked speci-
guent bleeding irregularities and headaches thaﬂcally about bleeding problems. About 20% of

women who underwent tubal ligation in the same,omen had bleeding complaints in any given 3-
postpartum periofs.89

month period; however, although the total number
of women complaining of bleeding problems did
5.1 Menstrual Disturbances not change, most of those complaining of these
problems in any 3-month period had not had com-
plaints in previous trimesters. The proportion of
eeding complaints that resulted in implant re-

Menstrual complaints, including increased or
decreased menstrual flow, spotting, irregularity
and amenorrhoea, are the most common cause 811 I 4 during th
early discontinuation of levonorgestrel subdermal™OVal Increased during the year.
implants(549.50.525357.85IThe 5-year cumulative In the pooled data presented by Grubb eflal.,
incidence of discontinuation because of menstruafl® incidence of discontinuation because of men-
complaints ranged from 4.2 to 30.7 per 100 aC_strual irregularities more than doubled between the
ceptorg49-51,54] end of years 1 and 2 in 13 of 17 studies. Similarly,

Little information is available about the 5-year 4-2 women per 100 discontinued levonorgestrel
incidence of menstrual abnormalities that did notmplants because of menstrual complaints during
lead to discontinuation. However, it appears thathe first year of use, compared with 6.7 per 100 at
nearly all women experience bleeding abnormalithe end of year 2 in the largest single published
ties at some time during levonorgestrel implantStudy (n = 10 718§2 Discontinuation rates for
useld Spotting, irregular bleeding and longer pe-menstrual complaints declined significantly be-
riods are the most common complaints. Of 215tween years 1 to 3 and years 4 and 5 (p value not
women who received levonorgestrel implants andeported) [fig. 4]. In this study, the 5-year propor-
maintained bleeding records, 27% had regulation of women who terminated levonorgestrel im-
bleeding cycles (bleeding every 21 to 35 days) durplant therapy because of amenorrhoea was con-
ing the first year of use; 66% had irregular cyclessiderably lower than the overall incidence of
and 7% were amenorrhoeic (>3 months with noamenorrhoe&?!
bleeding or spotting?? By the fifth year of use, There appears to be an inverse correlation be-
the corresponding proportions were 62.5, 37.5 andween menstrual abnormalities and contraceptive
0% (n = 46 in year 5). About three-quarters of thefailure. In 2 studies carried out with (mainly) older
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[ continuers
[ Discontinuers

|
Weight gain *%
Headaches o
Acne/skin conditions

Vaginal discharge

Breast tenderness

Pain/bruising on arm

Depression -
Nausea
*%
Nervousness *x
Dizziness *k
Hair loss

Facial hair growth

Other adverse events

Spotting/irregular bleeding
Longer periods
Amenorrhoea

More frequent periods

Lighter bleeding

Less frequent periods

Heavier bleeding

Increased cramping

Shorterperiots |

T T T T T 1
10 20 40 50 60 70

Patients reporting adverse events (%)

O —
w
o

Fig. 3. Incidence of adverse events among US recipients who continued levonorgestrel implant therapy for 1 year (n = 766) or opted
for early removal (n = 200) [adverse event reports elicited by questionnaire]. Symbols: * p < 0.05, ** p < 0.01 between continuers
and discontinuers.[8
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Menstrual abnormalities Other medical problems

|:| Bleeding problems
. Amenorrhoea

Annual discontinuation rate (per 100 women)

Year

Fig. 4. Annual discontinuation rates for menstrual abnormalities and other medical problems among 10 718 levonorgestrel implant
users.l52

levonorgestrel implant formulations, pregnanciesformer group was significantly more likely to re-

were reported in 19 of 488 and 10 of 234 port an increase in the length of the menstrual pe-
woment® all except 2 of those who became preg-riod, the number of days of spotting per month or
nant in these 2 studies had had regular bleedinghe severity of menstrual cramps. Levonorgestrel

patterns prior to conceptlop (p < 0.05 for P89 implant users were also more likely to report heav-
hancy rate between users with regular bleeding an|der menstrual flow, although this difference was not
those with irregular bleeding/amenorrhoea in 1 '

study°)). Luteal activity is associated with regular statistically significant (odds ratio 1.5; 95% CI 0.7

menstrual cycles. Only 3 of 31 levonorgestrel im-t© 48). . o

plant users with luteal activity had menstrual cy- Implant recipients were also significantly more

cles of abnormal duration (either long or short); thelikely than parity-matched users of TCu 200 IUDs

remainder had normal cycles (24 to 45 dd§%).  to discontinue use of their chosen method of con-

traception because of menstrual problems in 1

5.1.1 Compared with Other study (7.3vs 2.3 discontinuations per 100 women
Contraceptive Methods at 1 year; p < 0.05%3 Similarly, levonorgestrel

Menstrual irregularity occurred significantly ilmplant users reported changes in menstruation
more often among US adolescent levonorgestre

. . L Imuch more frequently than users of TCu 380Ag
implant recipients than among similar users of ora (03] . h dv simil
contraceptive£0.62.69 After 6 months in 1 study, IUDs."* However, in another study similar pro-

menstrual irregularity or spotting was significantly Portions of implant and 1UD recipients (primarily
more likely among levonorgestrel implant usersTCuU 200 1UDs) discontinued their respective
than oral contraceptive users &B1%; odds ratio methods because of menstrual problems (4 and
5.2; 95% confidence interval (Cl) 2.5t0 189.The  6.5%), but menstrual problems led to much higher
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rates of discontinuation (55%) among women who After 1 year, the incidence of increased appetite,
had chosen DMPA contraceptitl perceived weight gain, emotional problems and
headaches did not differ significantly between US

5.1.2 Hormonal Management of .
Excessive Bleeding adolescents who chose levonorgestrel implants

Prolonged or frequent bleeding during use ofand those who chose oral contraceptié@sin a
levonorgestrel implants may be controlled or re-retrospective chart review of 150 women who re-
duced through the use of oral hormonal ther-ceived levonorgestrel implants, DMPA or com-
apyl495]1 Supplementation of levonorgestrel sub- bined oral contraceptives (50 women in each treat-
dermal therapy with 20 days’ levonorgestrel/ ment group), mean l-year weight changes were
ethinylestradiol combination oral contraceptive small and clinically unimportant in all groups (i.e.
treatment resulted in fewer total days of bleeding<1kg)/*%2 Similarly, body mass index in 75 levo-
(mean 2.6) than supplementation with 20 days ohorgestrel users did not change over 5 yB&fk.
ethinylestradiol therapy (mean 5.4; p < 0.008). Because psychiatric disturbances, including
Both hormonal therapies were more effective tharmajor depression, panic disorder, agoraphobia and
placebo (mean 12.3 days of bleeding; p < 0.00001pbsessive-compulsive disorder, have been re-
in this randomised comparative trial (n = 150). ported in levonorgestrel implant users who had no
Bleeding was more likely to stop within 3 days prior history of such conditiori4?:104.105llevonor-
during combination oral contraceptive therapygestrel implants should be discontinued in pre-
(91% of users) than during ethinylestradiol mono-viously well patients who develop these condi-
therapy (67%; p < 0.01) or placebo administrationtions.

(15%; p < 0.0005). Other hormonal regimens may Between 1991 and 1993, the US Food and Drug

also be appropriate for management of excessivadministration received 14 reports of stroke in

bleeding during levonorgestrel implant U%e!%%  |evonorgestrel implant use€®! From such re-
porting, it is difficult to calculate the true incidence

5.2 Other Adverse Events of stroke in this population or to determine whether
the relative risk of stroke in levonorgestrel recipi-

After menstrual complaints, the most com- e 4 d d h d
mon adverse event which led to discontinuationents IS Incréased, decreased or unchanged com-

of levonorgestrel implant therapy was head_pareq with th.atin the ggneral pop_ulgtion_of women
achel9.52.53.55.85however, the overall incidence of ©f child-bearing potentidto6-109] Similar difficul-
discontinuations for this reason is low. Gu d@l.  ties surround the interpretation of 3 reports of
reported 10.9 discontinuations because of headhrombotic thrombocytopenia and 39 reports of
ache per 10 000 woman-years of treatment. pseudotumour cerebri made during the same pe-
Caution is indicated in levonorgestrel implant 1i0d.4%°!
recipients who develop persistent or severe head- Acne, dizziness, hirsutism, alopecia mastalgia
ache. Although causality is uncertain, a number ofnd nausea and vomiting may occur during levo-
levonorgestrel implant users have developed idiohorgestrel implant usél During postmarketing
pathic intracranial hypertension (pseudotumoursurveillance of the first year of implant use, more
cerebri}35.101[Alder et alll0U reported 2 cases and than 5% of patients reported breast discharge, ab-
a total of 56 in the databases of various monitoringlominal discomfort, cervicitis, vaginitis and leu-
agencies]. Therefore, the presence of papilloedemiorrhoed?! Other rare adverse events with uncer-
in women who develop persistent or severe headtain causality which have led to discontinuation of
ache while using levonorgestrel implants is causéevonorgestrel implants include peripheral neurop-
for referral to a neurologist. Levonorgestrel im- athy and myasthenia gra$%!11Levonorgestrel
plants should be removed from women diagnosedmplants are inserted in the vicinity of several
with this condition. major nerves, and arm pain is a relatively com-
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mon adverse event (7 to 10% reported inci-method of data collection (particularly elicited
dence)110.112.113]Skin reactions may also develop versus volunteered responses). Among 125 UK
over the insertion sité!4! women asked to rate the degree of discomfort dur-
Prospectively collected postmarketing surveil-ing implant removal on a scale from 1 (no discom-
lance data reviewed elsewh&feindicated ‘no  fort) to 7 (unbearable pain), the median discomfort
significant excess’ of malignant neoplastic diseasescore was 2 (range 1 to [78]
or cardiovascular events (myocardial infarction, Mechanical removal difficulties were reported
stroke, venous thromboembolism) in levonorgestdin similar proportions of levonorgestrel 6-capsule
rel implant users compared with women who usedand 2-rod recipients in a randomised study which
IUDs or who were surgically sterilised. included 1198 women (10.9 and 7.8%6).Post-
About 20% of levonorgestrel implant users de-marketing surveillance of levonorgestrel implant
velop persistent unruptured follicles, which may use in >16 000 women revealed a frequency of 10.1
become as large as 5 to 788 These follicles gen-  difficult removals per 10068
erally regress in 1 to 2 months without therapy, but Anaphylactoid reactions shortly after levonor-
may be associated with abdominal discomfort.  gestrel implant insertidH® and removat°! are
probably attributable to hypersensitivity to the lo-
5.3 Insertion and Removal Complications cal anaesthetic agent. Normal screening and pre-
cautions for use of local anaesthetics should be ob-
Techniques for insertion and removal of levo- served during levonorgestrel implant insertion and
norgestrel 6-capsule subdermal implants are disremoval.
cussed in section 6. During the first year of levo-
norgestrel implant use, approximately 5.9% of 6. Dosage and Administration
women (n = 2674) experienced insertion site com-
plications, although the incidence varied widely
between countries and clinics within a court¥i
Local reactions accounted for most of these event
(4.7% overall), with infection or expulsion ac-
counting for smaller proportions (0.8 and 0.4%, re-
spectively). Most insertion site infections occurred
during the first month of follow-up; the majority of
expulsions and local reactions occurred during th
first 3 months of levonorgestrel implant U&e!
Insertion site complications were uncommon after
the first year of usé! Appropriate counselling, both before levonor-
Removal complications were reported in 4.5%gestrel implant insertion and after the development
of 3416 women in 11 countri€d® The incidence of adverse events, is essentt&P6.1211 Emphasis
in individual countries ranged from 0 to 11%. Com- of the potential for altered menstrual bleeding pat-
plications were commonly caused by implantsterns (section 5.1) is an important aspect of pre-
which broke during removal or were embedded beinsertion counselling. Other potential adverse
low the subdermal plane. The most important riskevents, particularly insertion site infection and
factors which predicted removal complications mood changes, should also be explained. When ap-
were complications at insertion and infection at thepropriate, implant users should be counselled as to
implant site at, or before, the time of removal. Onprecautions against sexually transmitted diseases.
guestioning, 48% of women in a Texas study re- The continued availability of counselling dur-
ported significant pain during implant remoV¥df!  ing follow-up may increase user satisfaction and
Figures such as this are likely to be affected by theeduce the incidence of premature discontinua-

Levonorgestrel implants should be inserted or

removed only by personnel who have received (or
are receiving) training in proper insertion and re-

moval techniques. Complications associated with
levonorgestrel implant insertion and removal are

discussed in section 5.3. This section presents in-
formation on the insertion and removal of the 6-

gapsule system, except where indicated.

6.1 Counselling and Support
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tions[®8] However, levonorgestrel subdermal ther-ated. If infection persists, the capsules should be
apy should be initiated only if facilities exist to removed?!
provide for elective early discontinuation of the  The recommended removal method involves
implants. Each woman must understand at the timeleansing and anaesthetising the skin and extrac-
of system insertion that this option is available. tion of the capsules with small forceps through a
4mm incision made at the apex (i.e. pointed end)
6.2 Insertion of the fanl#*¢! The removal procedure may be car-
ried out at any time in the menstrual cycle; loss of
Levonorgestrel implants are inserted under thecontraceptive efficacy should be assumed to be im-
skin in the inner aspect of the nondominant (i.e.mediate. If all capsules cannot be removed at the
usually left) arm approximately 6 to 8cm above thefirst attempt, a second procedure should be carried
fold in the elbow. Before insertion, the skin is gut after the incision has healed. If the woman
cleansed, and local anaesthetic is infiltrated intayants to continue using levonorgestrel implants, a
the incision area. After a 2mm skin incision hassecond set of capsules may be placed through the
been made with a scalpel, the capsules are placgdmoval incision, and oriented in the same or op-
subdermally through a trocar in a radial (fan) pat-posite direction.
tern in the direction of the axill&®! Reported mean removal time for the levonor-
Insertion of the capsules through a sharpenegestrel 6-capsule system was 12.3 minutes, with a
trocar without use of a Scalpel caused no morenean of 30 minutes in women who experienced
complications (pain, tenderness, oedema/swellingremoval complicationg16] Mean removal time in
ecchymosis or defective scar) than the standard ingnother study was 34 minuté¥’! In a comparison
sertion techniqué??l Neutralising the acidity of of |evonorgestrel 6-capsule and 2-rod implants
the local anaesthetic used in insertion may reducgsection 4.4), mean removal time for the latter sys-
insertion pairi23l tem was significantly faster (10v6 4.9 minutes;
US prescribing guidelines suggest that implantsy < 0.001)85!
should be inserted during the first 7 days of the seyeral nonstandard removal techniques have
menstrual cyclé? For later insertion, recom- peen described for the levonorgestrel 6-capsule
mended practice includes use of an additional, nongystem(124-1291 |n particular, randomised studies
hormonal method of contraception for 7 days anchave shown that removal of levonorgestrel cap-
exclusion of pregnancy beyond the fifth day of thegyles using the ‘U’ techniqliéd! is faster and less
menstrual cycle or after abortion. A recently pub-jikely than standard removal methods to result in
lished study indicated that backup contraceptioryroken capsuled?5:130.131Methods for removal
was not necessary >3 days after levonorgestrel imgf deeply inserted, nonpalpable implants have also
plant insertiori?l Some evidence (section 5) sug- peen described32133] x-Rays|132.134.135lf|yoros-
gests that levonorgestrel implant insertie43 copyl138l ultrasonograph{}35.137-1401 computer

phyi143l may be used to locate nonpalpable im-
6.3 Removal plants in some instances.

Levonorgestrel 6-capsule implants should be
removedk5 years after insertion, although efficacy 7. Pharmacoeconomic Analyses
may be maintained beyond 5 years (section 4.2).
The 2-rod formulation has been approved<8r Three studies have examined the pharmaco-
years’ usé4 data to support a longer duration of economic implications of subdermal levonorgest-
effect may yet emerge. If infection develops at therel (6-capsule) use in the UR4-1461A|| attempted
insertion site, antibiotic treatment should be initi- to compare the costs or cost savings associated
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with a variety of contraceptive options. Each in- 1200

cluded:

 the acquisition cost of the drugs (or costs of sur-
gical procedures)

» costs of physician visits and routine ongoing
monitoring and contraception-related health-
care expenses

» the cost of adverse events and the cost of con-

=

o

o

o
1

800

600

400

Cost per patient per
pregnancy-free year ($US)

200

traceptive failure (normal vaginal delivery, mis- 0

carriage and abortion). <
. . . . . (9

Efficacy assumptions and discontinuation rates &

were based on previously published studies and the <>
levonorgestrel implant prescribing information.
Because none of these models attempted to esti-
mate the economic effects of contraception from

the user or societal perspectives indirect costs 0lfig. 5. Cost-effectiveness of levonorgestrel implants. Compari-
! son with 7 other contraceptive methods expressed as cost per

unplanned pregnancy (such as lost income and €Xger per pregnancy-free year (from an institutional perspective).
penses related to child-rearing) were not includedincludes costs of treatment, medical care, adverse events and

. . . H [145]
Results from these studies have been inconsiglethod failure (1992 US dollars).
tent; it is therefore difficult to clearly assess

whether levonorgestrel implants are more or less a cost-effectiveness analysis estimated the net
cost effective than other contraceptive methods. (irect cost per pregnancy-free year (from an insti-
A cost-benefit analysis comparing levonorgest-ytional perspective) of 8 contraceptive methods:
rel implant therapy, DMPA, oral progestogen tab-|eyonorgestrel implants, DMPA, IUDs, oral contra-
lets and oral estrogen/progestogen tablets (from thgeptives, condoms, diaphragms, vasectomy and
perspective of a managed-care organisation) inditypal ligation(*45! In this model, vasectomy was the
cated that all resulted in net economic benéftts. most cost-effective contraceptive method, fol-
The savings were greatest with DMPA ($US2.87|owed by tubal ligation ($US55 and $US118 per
per patient-day of pregnancy prevented) [1992 dolwoman per pregnancy-free year, respectively)
lars]. Both oral formulations resulted in savings 0f[1992 dollars]. Of the reversible methods of con-
approximately $US2.79 per patient-day of preg-traception, the IUD and levonorgestrel implants
nancy prevented, and the levonorgestrel implantsvere most cost-effective ($US150 and $US202 per
produced the smallest savings: $US1.64 per pauser per pregnancy-free year) [fig. 5]. Oral contra-
tient-day of pregnancy prevented. A sensitivity ceptives and other methods of contraception were
analysis (10% variation of drop-out rates for eachmore costly. The relative cost effectiveness of the
product) did not change the overall ranking of themethods was unaltered when comparative costs
drugs. The smaller economic benefit calculated fofwere calculated assuming that each method would
levonorgestrel implants was a result of 2 main fachbe used for 15 years (costs discounted by 5% per
tors: a lower estimated number of days of pregyear to the present value).
nancy prevented per year (based on a 60% discon- In addition to the costs mentioned above, this
tinuation rate for levonorgestrel recipients at themodel estimated savings accrued per year from the
end of 5 years, which appears consistent with disbeneficial effects of certain contraceptive methods
continuation rates presented in section 4.1.1) an@e.g. the reduced ectopic pregnancy rate with pro-
higher fixed costs for the implants (i.e. costs forgestogen therapy and protection against benign
procedures such as implantation and removal). ovarian cysts from combined oral contraception).

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)



Levonorgestrel Subdermal: A Review 881

For levonorgestrel implants, failure rates were as- 8. Place of Subdermal Levonorgestrel
sumed to vary between 0.2 and 1.6% per year over in Contraception
5 years and continuation rates were assumed to be

81% after year 1 and approximately 77% per year The availability of ;afe, effective cqntraceptlon
. L . may be one of the defining technological advances
thereafter. A variety of sensitivity analyses did not

iter th t-effecti i £l tOf the twentieth century. Nevertheless, unintended
a e_r € cost-e ep IVENEss ranking o gvonorges pregnancy remains a risk for many women. Of 5.4
rel implants relative to other methods in the anal'million pregnancies in the US in 1994, almost half

ysis. Overall, the cost of method failure had the(49%) were accident&47] These pregnancies
greatest effect on relative cost effectiveness of th@yaye substantial social and economic costs, and
8 methods. low-income women are more likely than their
As in the above study, a cost-effectiveness analwealthier counterparts to have an unintended preg-
ysis by Trussell et dt#¢l indicated that barrier nancyl147]
methods of contraception and oral contraceptives According to the recently published Norpl&nt
were more costly than levonorgestrel implants,Consensus StateméPff, more than 6 million
IUDs, DMPA and vasectomy. This model esti- women worldwide have used levonorgestrel sub-
mated cost savings per user (from both manageélermal implants. More than 55 000 have partici-
care and public payer perspectives) and number drated in clinical trials. Overall, the implants pro-

pregnancies avoided over 5 years for each of 1¥ide lex_tremely good contraceptive efficacy:
contraceptive methods: tubal ligation, vasectomy,Cumu at!ve S-year pr_egnancy_rates were .<2 per 100
oral contraceptives, levonorgestrel implants women in most studies (section 4.2). Failure rates

. 'decrease with age and appear, at least with older
DMPA, progesterone-T IUD, copper-T 1UD, dia- levonorgestrel implant formulations, to increase
phragm, male condom, female condom, sponge increasing bodyweight.

spermicides, cervical cap,vyithdrawal and per.iodic Efficacy rates reported for levonorgestrel im-
abstinence. Costs were estimated from a variety 9fants compare favourably with those reviewed by
US sources and years (1990 to 1993). Over 5 yeargjatcher et alt48l for other reversible methods of
copper-T IUDs, vasectomy, levonorgestrel im-contraception (table V). And, unlike oral contra-
plants and DMPA prevented approximately 4 pregceptive therapy, compliance with implants is
nancies, with associated cost savings of $US1300%. Thus, levonorgestrel implants may be espe-
000 to $US14 500 over no contraception. Oral con<ially suited for use by women who have low rates
traceptives, progesterone-T IUDs and tubal liga-0f compliance with oral contraceptive regimens.
tion were each associated with savings of $US12 Unlike estrogen-containing contraceptiv&8]

000 to $US13 000 for a similar number of pregnan/evonorgestrel implants do not interfere with lac-

cies avoided. Other methods resulted in botHation (section 4.3.2). They also do not appear to

smaller net savings and fewer pregnancies prei_nterfere with growth of breast-fed infants. The

vented. However, a major limitation of this model WHO and several other major family planning

. . . . r rt th f pr rone-onl n-
was the assumption that no discontinuations ocg oups.suppo_tt € useorp ogesterone-only col
traception during lactation, but recommend that it

curred for any method prior to 5 years, even if adyo jnitiated not earlier than 6 weeks postpar-
verse events or unintended pregnancy developedy, [82,149]

It should be noted that levonorgestrel implant | jxe other systemic methods of contraception,
acquisition and other direct healthcare costs mayeyonorgestrel implants provide no protection
vary between countries. Therefore, caution is necagainst sexually transmitted disease. However,
essary when attempting to interpret these studievonorgestrel implants did not reduce self-
from a non-US perspective. reported condom use among US adolesdehtsd]
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Table V. Efficacy and continuation rates of various contraceptive slow in emerging. The best available evidence, re-
[75,148] .

methods among US women viewed elsewher&51-153lsuggests that use of com-

bined oral contraceptives containing estrogen and

Method Accidental pregnancy Continuation
rate (% of women in first  rate at 1y

year of use) (%) (levonorgestrel or norethisterone) progestogens is

perfect use? typical use® associated with an increased risk of venous throm-
Levonorgestrel implants  0.09 0.09 81 boembolism compared with no contraceptive use
No contraception 8 85 (absolute risk 15 versus 5 to 11 per 100 000 women
Spermicides 6 21 43

per year). The risk with newer progestogens (e.g.

Periodic abstinence 1-9 20 67 d | d b h
Withdrawal 4 19 gsogestre or gestodene) appgars to be somewhat
Diaphragm 6 18 higher. However, a number of biases may have af-
Condoms, male 3 12 fected these calculations, including possible differ-
Condoms, female 5 21 ences in underlying risk between women receiving
Combined oral 01 [ 75¢ second and third generation progestogens.
contraceptive pills . . .
. Smoking and age >35 years are recognised in-

Progesterone-only pills 0.5 R R . .
IUD, copper T380A 0.6 0.8 ~80 dependent risk factors for cardu_avgscular disease in
DMPA 0.3 0.3 70 oral contraceptive useb$2.154 Limited data sug-
Female sterilisation 0.4 0.4 100 gest that progestogens administered in combina-
Male sterilisation 0.1 0.15 100 tion with estrogen <5Qg/day increase the risk of
a Perfect use requires that the method is used consistently and ischaemic or haemorrhagic stroke. but not to a sta-

correctly. .. . - '

153

b Typical use reflects the full range of use patterns, including tIStlca”y Slgnlflcant extent:>?! o

perfect use and absolute noncompliance. The relevance of any of these findings to the
¢ Calculated from referencel". Type of ‘pill’ formulation not relative risk of cardiovascular disease with levo-

specified; may also include progesterone-only formulations. P : _

Rate corrected for abortion (uncorrected rate was 5%). norgestrel sgbdermal |mplants is unknown. Ph_ar
d 1y continuation rate in developing countries may be only macodynamic data suggest that IevonorgestreI. Im-

40-60%. plant use does not markedly alter the serum lipid
Abbreviations: DMPA = depot medroxyprogesterone injection; profile and has onIy small effects on haemostasis

IUD = intrauterine device.

(section 2.2). A prospective postmarketing surveil-
lance study detected no significant increase in car-

. diovascular events in levonorgestrel implant users
The most common adverse event during levo-

X ) compared with women using nonhormonal meth-
norgestrel implant therapy is abnormal menstrua

ion. includi h Nearlv all ods of contraception (section 5.2).
tion, including amenorrhoea. Nearly allwomen ex- ;g pharmacoeconomic models designed from

perience menstrual disturbances at some timg,q jnstitutional or managed-care perspective indi-

during levonorgestrel implant therapy. Headach€ e that all contraceptive strategies are associated
appears to be the next most common adverse evepfith net cost savings compared with no contracep-

leading to discontinuation of therapy. Although atjon (section 7). Whether savings associated with

high proportion of women request removal of their|eyonorgestrel implants are larger or smaller than

implants before the end of 5 years’ treatment, 1those associated with other contraceptive methods
year continuation rates appear to be better thags |ess clear. For example, levonorgestrel implants

those for oral contraceptives. Implant removal re\were more cost effective than oral contraceptives

sults in rapid return of fertility. in 2 analyses, but less cost effective in a third.

The link between other hormonal contracep- Thus, levonorgestrel implants are a good choice
tives and the risk of cardiovascular disease (venousf contraceptive method for women with contra-
thromboembolic events, stroke and myocardial inindications to estrogen therapy, including those
farction) has been controversial, and a clear picturevith increased risk for venous thromboembolism,
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myocardial infarction or cerebrovascular events 6.
and for lactating women who want to continue
breast-feeding (>6 weeks postpartum). Levonor-
gestrel implants should not, however, be initiated "
in women with active thromboembolic disorders.
Nor should women with liver disease, a history of
idiopathic intracranial hypertension or undiag-
nosed vaginal bleeding receive the implants. Pre-
existing pregnancy should be ruled out before in-
sertion of the implants. All potential recipients of
levonorgestrel implants should be counselled

about the potential for adverse events. Prior to in-;

sertion, it is important to ensure that facilities exist

for removal of the implants, and that potential re-

cipients understand that they can request remova
of the implants at any time.

Conclusion. Levonorgestrel 6-capsule subder- ;,

mal implants are a highly effective way of provid-
ing continuous contraception. Notwithstanding a

high incidence of menstrual abnormalities, 1-year 3.

continuation rates with the implants appear to be
better than those with other methods of contracep-

tion. Limited clinical data suggest that the newer 14.

2-rod levonorgestrel subdermal system is associ-

ated with similar efficacy and tolerability to that of 15,

the 6-capsule formulation. Levonorgestrel im-

plants are suited for use by women who want to usg g

a hormonal contraceptive during breast-feeding. In
women who desire effective, reversible contracep-

tion, but who are unable (or unwilling) to comply 17.

with an oral regimen, levonorgestrel subdermal
implants are a good choice of contraceptive.
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