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ver half of all pregnancies in the United States
O (US) are unintended; an estimated 42% of these

unintended pregnancies resultin induced abor-
tion or miscarriage.”® Unintended pregnancies have
profound adverse effects not only on maternal health,
but also on infant and child health outcomes, including
increased risk of low birth-weight, neonatal mortality,
and infant developmental delay.* To decrease unin-
tended pregnancy, clinicians must collaborate with
their patients to optimize correct and consistent con-
traceptive use. Offering the full range of contraceptive
options and providing counseling to help a woman
choose a method that meets her individual needs is
critical to optimal contraceptive success and family
planning. Advances in contraceptive technology offer
women today many options, from shorter-acting daily
and nondaily options to longer-acting contracep-
tive methods. While oral contraceptives (OCs), which
require daily use to prevent pregnancy, are still the
most popular method in the US, long-acting reversible
contraceptives (LARCs) have gained favor, as they pro-
vide user convenience and satisfaction and the lowest
probability of method failure.3>6

Recent advances in contraceptive technology
offer women today a wide range of contra-
ceptive choices, from shorter-acting daily and
nondaily options to longer-acting methods

LONG-ACTING REVERSIBLE

CONTRACEPTIVE METHODS

According to the recent American College of Obstetri-
cians and Gynecologists guideline, LARCs, including
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intrauterine devices (IUDs) and contraceptive implants,
should be first-line choices for preventing unintended
pregnancy.” These methods can be used by most
women, including adolescents, nulliparous women, and
women with contraindications for estrogen use. LARCs
provide advantages not offered by shorter-acting meth-
ods, as they are not user-dependent, do not require
daily/frequent adherence, have high rates of satisfac-
tion and continuation, and provide top-tier effective-
ness during typical use3%8 A recent, large, prospective
cohort study found that participants using shorter-
acting methods such as OCs, the transdermal patch, ora
vaginal ring, had a risk of contraceptive failure that was
20 times higher than women who used LARCs.?

Between daily pills and the long-acting meth-
ods are intermediate methods, such as depot-
medroxyprogesterone acetate (DMPA). Both intramus-
cular and subcutaneous injections are available in the
US. The failure rate with typical use is 6.8%.> DMPA
for subcutaneous injection (DMPA-SC) may facilitate
(off-label) self-administration,>’® and like DMPA, is
a highly effective contraceptive when used consis-
tently.? Both injectable formulations are required every
3 months and are attractive to women who find daily
dosing challenging or inconvenient."

Despite the advantages of LARCs and DMPA, utiliza-
tionmaybediminished bylackofaccessduetocost,
limited access to trained healthcare providers, or
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patient preferences.*’'? Problems with early IlUDs and
misperceptions regarding safety and liability issues
with IUDs may discourage use of these contracep-
tives.'* Concerns regarding menstrual changes and
other side effects also may result in discontinuation of
LARCs and DMPA or curtail their use.”'?

Some women may prefer more control over their
contraceptive method and favor reversible, user-
dependent contraception, such as barrier methods,
that may not require the intervention of a healthcare
provider. Women who are considering child bearing
in the near future may be less amenable to LARCs or
DMPA and favor shorter-acting nondaily or daily hor-
monal options.

SHORT-ACTING HORMONAL
CONTRACEPTIVE METHODS
Oral Contraceptives

Oral contraceptives are the most frequently prescribed
form of contraception in the US and are used by over
12 million American women, representing 38% of
reproductive-age women.>® When oral contraception
was developed more than 50 years ago, it provided
women for the first time a safe, effective, and nonin-
trusive way to avoid pregnancy. Since its develop-
ment, women in the US have equated contraception
with “the Pill” There has been a steady evolution from
the first formulations, combination OCs (COCs) that
combined high estrogen and progestin doses in 21/7
packaging.’ The dosage of ethinyl estradiol (EE) has
decreased to as low as 10 mcg;
one new pill uses estradiol val-
erate as its estrogen rather
than EE. New progestins have

tion methods), including a lower incidence of ovarian,
endometrial, and colorectal carcinoma and benign
breast disease and reduction of menstrual irregularity,
dysmenorrhea, ectopic pregnancy, and gonococcal-
related hospitalizations for pelvic inflammatory dis-
ease, with no increase in breast cancer.’>'® Several
COCs are approved for the treatment of acne''’; one
formulation is approved for the treatment of premen-
strual dysphoric disorder,'® while another is approved
for treatment of heavy menstrual bleeding.”
Progestin-only oral contraceptives (POPs, or mini-
pills) can be used virtually by every woman?® but, unlike
combined hormonal methods, do not provide more
predictable bleeding. Bleeding episodes with POPs are
also usually more frequent, as well as longer or shorter,
but POP users have fewer days of spotting than with
COCs.” Failure rates in typical use of POPs are the same
as with COCs but failure rates for POPs may be higher
than COCs if the COCs are taken correctly and consis-
tently.?> POPs are more susceptible to interaction with
drugs that increase hepatic cytochrome P450 activity.

Safety/Side Effects/Efficacy Challenges

The association of COCs with venous thromboembo-
lism (VTE) is well known and prompted the substantial
reduction of estrogen found in current COCs as noted
earlier.?® Doses of EE above 35 mcg have been shown
to have higher VTE risk, but the increased safety of
sub-35-mcg formulations is not clearly documented.*
Whether or not the type of progestin also contributes

[T Likelihood of developing a blood clot

been introduced with dif-
ferent metabolic effects and
different noncontraceptive
benefits. New formulations
with monthly multiphasic
combinations of estrogen and
progestin and formulations
that reduce the number of
scheduled bleeding episodes
offer women new approaches
and allow for more individual-
ization of pill selection. Other
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2 Pregnancy data are based on actual duration of pregnancy in relevant studies; based on a model assumption that
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and vaginal ring combina-
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to VTE risk remains controversial and uncertain, with
studies employing varying methodologies reaching
different conclusions.?*?>?” Patient selection remains
important because of the significant contributions of
age, obesity, smoking, and sedentary lifestyles to VTE
risk. However, a more important issue is the profound
increase in VTE risk with pregnancy and following
childbirth (Figure 1).22

As the prevalence of obesity among women in the
US continues to increase, attention has also focused on
the efficacy of shorter-acting contraceptives in obese
women.” Incomplete ovarian suppression due to
lower serum levels of both estrogens and progestins
in obese women compared to normal-weight women
has been suggested as a plausible mechanism for the
observed higher failure rates. While pharmacokinetic
studies show that peak hormone levels are lower in
obese women compared with normal-weight women,
the levels seen in obese women are still above the
minimum needed to suppress ovulation.” Based on
available evidence, lower OC efficacy in obese women
does not seem to reflect any biologic trends. Rather, in
the US, obesity and low socioeconomic status are cor-
related, and correct and consistent utilization of OCs is
lower in women of low socioeconomic status.*

Utilization/Dosing Regimens

Finally, while COCs are effective when used consis-
tently, perfect use is seldom achieved. Over 1 million
unintended pregnancies among OC users can be attrib-
uted to incorrect use, gaps in use, discontinuation due
to side effects, and method failure.3' Cost and insurance
coverage impact OC usage, and insurance companies’
requirement for dispensing of OCs on a monthly basis
can cause a delay in obtaining timely refills.3? Dis-
pensing adequate supplies of pills has been shown
to reduce both pregnancy rates and abortion rates.®
Although the traditional dosing regimen, 21 active pills
and 7 placebo pills, has been a gold standard for con-
traception, new COCs are available that utilize shorter
hormone-free intervals, and these appear to be more
effective than 21/7-day COCs.>* Extended 91-day COC
formulations reduce the necessity for prescription fill-
ing, but acceptance of these new methods has been
limited by some women'’s belief in the importance of
monthly bleeding as well as the initial higher incidence
of unscheduled bleeding with extended COC use.*

SHORT-ACTING NONDAILY HORMONAL
CONTRACEPTIVE OPTIONS

Short-acting nondaily contraceptives, such as the vagi-
nal ring and transdermal patch, offer the convenience
of less frequent dosing and the elimination of daily
hormonal fluctuations while providing comparable
contraceptive efficacy.’
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Short-acting nondaily options, such as the
vaginal ring and transdermal patch, offer the
convenience of less frequent dosing than OCs
with comparable contraceptive efficacy

Vaginal Ring
Vaginal ring contraception provides women with
effective birth control with once-a-month adminis-
tration without the need for daily intervention.’ The
EE/etonogestrel vaginal ring (NuvaRing® Merck & Co,
Inc., Whitehouse Station, New Jersey) is a combined
contraceptive vaginal ring that releases 15 mcg EE
and 120 mcg of the progestin etonogestrel per day.
The ring is designed for a once-monthly cycle with
3 weeks of continuous use followed by 1 ring-free
week. Pharmacokinetic studies that assessed serum
EE concentrations using area-under-the-curve (AUC)
parameters showed that exposure to EE was 3.4 times
lower among NuvaRing users than among users of the
marketed EE/norelgestromin transdermal patch, and
approximately twice as low as among users of a COC
with 30 mcg EE.* The ring is well tolerated and highly
acceptable to users, and provides effective contracep-
tion, comparable to OCs, with excellent cycle control
and a low incidence of side effects.?®3

At this time, the same cautions and side effects
apply to all estrogen-containing contraceptives. In
a national Danish cohort registry study of more than
1.6 million women with over 9.4 million woman-years
of observation, users of NuvaRing had a 6.5 times
increased risk of VTE compared with nonusers of hor-
monal contraception of the same age, conferring a
90% higher risk of VTE than a COC containing levo-
norgestrel.3 There were serious methodological flaws
with the study. The same flaws were also present in
a recent US study that reported no higher risk of VTE
among ring users compared with women using low-
dose COCs.*® A well-controlled, currently unpublished
study presented at the 2012 annual meeting of the
American College of Obstetricians and Gynecologists
found that the VTE risk with NuvaRing is similar to that
associated with use of COCs.*

Transdermal Patch

The EE/norelgestromin transdermal patch (Ortho
Evra® Janssen Pharmaceuticals, Inc.,, Raritan, New
Jersey) provides women an effective once-a-week
contraceptive option; patches are applied for 3 con-
secutive weeks followed by a patch-free week.*?
The currently marketed patch can be applied to the
outer surface of the upper arm, abdomen, torso, or
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[T Mean EE concentration-versus-time curves for partici-
pants (available for pharmacokinetic analysis) using
the NuvaRing (n=8), the transdermal contraceptive

patch (n=6), and the COC (n=8)

efficacy reported in clinical trials, as
noted, are often higher than with
typical contraceptive use. In obser-
vational studies, continuation rates
were lower in women who used
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the EE/norelgestromin patch than
in women who used an OC or the
vaginal ring.¥” Despite expectations
that the convenience of transder-
mal patch use would improve con-
traceptive utilization, adolescents
who use the patch are almost twice
as likely as OC users to discontinue
use after 1 year,*“8 with the majority
discontinuing by 4 months.”® Also,
the percentage of women experi-
encing an unintended pregnancy
within the first year of typical use is

T T T
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COC, combined oral contraceptives; EE, ethinyl estradiol

) comparable between the marketed
patch and OCs.®

In the pharmacokinetic clinical trial

referred to previously,*” serum levels

for EE over a 24-hour period (AUC)

Reprinted with permission from van den Heuvel MW, et al.>’

in women using the marketed patch
were approximately 60% higher than

buttocks with low rates of detachment.*® The con-
venience and ease of use of weekly application pro-
vides higher satisfaction and preference for the patch
among users of other contraceptive methods.** In
addition, in clinical trials, women of all ages have
reported that they use a transdermal patch more
consistently than an OC.*** |In a randomized, multi-
center clinical trial of 1,417 women, 88% of women
allocated to the EE/norelgestromin patch reported
perfect use compared to 78% of those allocated to
an OC.* Breast discomfort and dysmenorrhea were
initially more common among the patch users. Some
women experienced application site irritation, which
led to early discontinuation in 2.6% of patch users.
Although this difference was not statistically signifi-
cant, the EE/norelgestromin patch users had a lower
overall failure rate than study participants random-
ized to OC use, possibly reflecting better utilization
with this weekly method compared to daily dosing of
0OCs.*

High failure rates with COCs are seen in adolescent
women.? In the randomized trial described above,
although adolescents using OCs experienced substan-
tially lower consistent and correct use than that noted
among adult study participants, adolescents random-
ized to the patch reported using the patch as consis-
tently and correctly as adults and far better than teens
randomized to pills.* Correct use and contraceptive
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in women using a 30 mcg EE OC. In
contrast, the EE AUC among women
using the vaginal ring contraceptive was substantially
lower than that for women using the COC (Figure 2).374%1
Epidemiologicstudies have estimated VTE risks with
the EE/norelgestromin patch to range from a risk that
is similar to that of OC use to more than twofold higher
than the risk noted with OC use.’**¢ Methodological
differences in the studies, including confirmation and
classification of a finding of VTE from health insurance
claims and medical records, may have contributed to
the range of findings.>? Given the higher estrogen lev-
els associated with Ortho Evra use, women interested
in using this method should be counseled regarding
the possibility that VTE risk is elevated compared with
use of oral contraception but is still substantially lower
than that associated with pregnancy and childbirth.
The markedly higher exposure to estrogen with the
patch prompted the US Food and Drug Administration
(FDA) to issue a warning about use of Ortho Evra, and
the contraceptive’s labeling was updated to include a
black box warning that the risk of VTE with the patch
may be up to twice the risk experienced with OCs.*’
Even if VTE risks with patches were higher than
with COCs, that risk is substantially lower than the VTE
risk seen in pregnancy and following childbirth. The
estimated incidence of VTE is as high as 10 per 10,000
women during pregnancy and 50 per 10,000 women
in the immediate postpartum period.*® VTE risks asso-
ciated with use of estrogen-progestin contraceptives
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are substantially lower and
about one-tenth the risk dur-

I Technology used in the AG200-15 transdermal patch

ing pregnancy.®>*%>° The 2010
Centers for Disease Control
and Prevention US Medical
Eligibility Criteria for Contra-
ceptive Use states that the
transdermal patch provides
safety and pharmacokinetic
profiles comparable to COCs
with similar hormone formula-

tions and makes comparable =

recommendations for use of

COCs and the transdermal

contraceptive patch based phad
——

on a woman’s indications and
conditions.?’
Although Ortho Evra was

e tern that delivers both EE and LNG
al unigue, tamgetad lavela through
. thes skin

The Aglla technology is composad of
an innar, active matrix adhesive sys-

Tha outer, paripharal adheslva
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adharsnca, slabilily, and
patient comfort

g (LING)

Ethinyl eatradiol {EE)

initially an extremely popular
contraceptive method, utiliza-
tion dropped abruptly after safety concerns developed
and its packaging added the warning about possible
increased VTE risk (Figure 3). This observation under-
scores that a lower-dose estrogen contraceptive patch
would very likely represent an attractive contraceptive
option for many women.

A LOWER-DOSE INVESTIGATIONAL
CONTRACEPTIVE PATCH: AG200-15
An investigational EE/levonorgestrel transdermal con-
traceptive patch, AG200-15, offers the advantages of
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transdermal contraception with substantially lower
estrogen release than the currently available contra-
ceptive patch.

AG200-15 is a low-dose transdermal contracep-
tive delivery system (TCDS), containing 2.3 mg EE and
2.6 mg levonorgestrel in an active matrix core of
15 cm? in area, which is then covered and surrounded
by the perimeter adhesive system® (Skinfusion®, Agile
Therapeutics, Princeton, New Jersey; Figure 4).

Ethinyl estradiol exposure from the AG200-15
patch is substantially lower than that of many cur-
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An investigational EE/levonorgestrel trans-
dermal contraceptive patch, AG200-15, offers
the advantages of transdermal contraception
with substantially lower estrogen release than
the currently available contraceptive patch

rent EE-containing COCs. A Phase 1 open-label study
with a crossover design randomized 36 healthy
women to AG200-15 or a COC (Ortho Cyclen®, Janssen
Pharmaceuticals, Inc., Raritan, New Jersey) containing
35 mcg EE and 250 mcg norgestimate.’’ The norges-
timate and EE COC was selected because of its use as
comparator in prior pharmacokinetic studies that eval-
uated Ortho Evra.***® A comparison of the pharmaco-
kinetic profiles of the 2 contraceptives found marked
differences, with EE exposure being significantly
lower with AG200-15 treatment than with the COC.
The maximum serum concentration (C__) value for
EE levels was approximately 60% lower with AG200-
15 compared with the COC, and systemic EE expo-
sure (AUC) from the COC was 44% higher than that
of AG200-15. In addition, EE exposure (AUC) from

the AG200-15 patch was lower than levels reported
for COCs containing 30-35 mcg EE. Of importance,
EE exposure (AUC) during AG200-15 use was about
half the level previously reported for Ortho Evra®
(Table).*®

SUMMARY

Despite the availability of many contraceptive options,
half of all unintended pregnancies occur in couples
who are using contraceptives, usually due to incorrect
or inconsistent use. Birth control is a basic health need
of sexually active women during their reproductive
years. Choosing a contraceptive method is an individ-
ual decision that is influenced by factors such as inter-
est in future pregnancy, age, personal preferences, and
underlying health issues. Although long-acting revers-
ible methods offer women highly effective and conve-
nient birth control, some women do not have access
to IUDs and implants and others prefer to use shorter-
acting hormonal methods. Although OC use continues
to be popular in the US, high failure rates with typical
use suggest the need for alternative shorter-acting
hormonal contraceptive choices. The vaginal contra-
ceptive ring represents one such alternative. The high
initial popularity of the currently marketed EE/norel-
gestromin contraceptive patch underscores that many

Pharmacokinetic parameters for EE: AG200-15 versus norgestimate plus EE

during treatment cycles 2 and 3.

Mean + SD Treatment comparison
AG200-15 Norgestimate + EE ! Point 90% Confidence
Parameter/period - (n=32) - (n=32) . PValue* ' estimate, %" ! interval
Week 1
C,.,.(pg/mL) | 455+240 | 135+507¢ <0001 3208 . 27.58-37.30
AUC, ., (NG h/mL) 506226 | 7.8+ 2.66¢ 0001 | 6596 | 56.76-76.65
C,1 (pg/L) 3142151  433+158¢ 0009 6741 | 56.30-80.71
C.2 (pg/mL) 1 320+162 433158 0007 | 6635 | 5534-79.55
Week 3
C,.,.(pg/mL) 513+17.3 131454 <0001 3901 | 3526-43.15
AUC, o (NG /ML) | 626246 6974225 0532 . 8596 | 75.67-97.66
C,1¢ (pg/mL) 3574145  415+134¢ 0167 8178 | 71.48-93.57
C,2 (pg/mL) $357+154 L 415+134¢ L0175 - 80.13 | 69.00-93.06

2ANOVA model with sequence, treatment, and period as fixed effects, and subject nested within sequence as a random effect.
®Point estimate and 90% confidence interval of the least squares geometric means ratio.

‘n=29.

4C,;: calculated as average concentration at steady-state from the 24-h trapezoidal AUC (AUC,

°C,,1: average concentration within the 48-168-h time interval.

/24) for Ortho-Cyclen.

0-24 b’

fC,2: average concentration at steady-state calculated from trapezoidal AUC within the 48-168-h time interval.

Reprinted with permission from Archer DF, et al.*
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women find the concept of transdermal patch contra-
ception attractive. Should it receive FDA approval and
become available on the US market, the low estrogen
release and favorable adhesion characteristics of the
investigational EE/levonorgestrel AG200-15 transder-
mal patch suggest that it could become an attractive
contraceptive option for many US women.

ACKNOWLEDGMENTS

Medical editorial assistance was provided by Patricia
Agatisa and Joan Hudson at ProEd Communications,
Inc., Beachwood, Ohio, and was funded by Agile®
Therapeutics, Princeton, New Jersey. |

REFERENCES

1.

2.

20.

Finer LB, Kost K. Unintended pregnancy rates at the state level. Per-
spect Sex Reprod Health. 2011;43(2):78-87.

Finer LB, Zolna MR. Unintended pregnancy in the United States: inci-
dence and disparities, 2006. Contraception. 2011;84(5):478-485.
Winner B, Peipert JF, Zhao Q, et al. Effectiveness of long-acting
reversible contraception. N Engl J Med. 2012;366(21):1998-2007.
Dehlendorf C, Levy K, Ruskin R, Steinauer J. Health care providers
knowledge about contraceptive evidence: a barrier to quality family
planning care? Contraception. 2010;81(4):292-298.

Frost JJ, Darroch JE. Factors associated with contraceptive choice
and inconsistent method use, United States, 2004. Perspect Sex
Reprod Health. 2008;40(2):94-104.

Peipert JF, Zhao Q, Allsworth JE, et al. Continuation and satisfaction
of reversible contraception. Obstet Gynecol. 2011;117(5):1105-1113.
ACOG Committee on Patient Safety and Quality Improvement. ACOG
Committee Opinion No. 526: Standardization of practice to improve
outcomes. Obstet Gynecol. 2012;119(5):1081-1082.

Trussell J. Contraceptive Efficacy. In: Hatcher R, Nelson T, Guest
F, Kowal D, eds. Contraceptive Technology. 19th ed. New York, NY:
Ardent Media; 2007:747-826.

Prabhakaran S, Sweet A. Self-administration of subcutaneous depot
medroxyprogesterone acetate for contraception: feasibility and
acceptability. Contraception. 2012;85(5):453-457.

7

. Cameron ST, Glasier A, Johnstone A. Pilot study of home self-admin-

istration of subcutaneous depo-medroxyprogesterone acetate for
contraception. Contraception. 2012;85(5):458-464.

. Haider S, Darney PD. Injectable contraception. Clin Obstet Gynecol.

2007;50(4):898-906.

. Tanfer K, Wierzbicki S, Payn B. Why are US women not using long-

acting contraceptives? Fam Plann Perspect. 2000;32(4):176-183, 191.

. Linn ES. Progress in contraception: new technology. Int J Fertil Wom-

ens Med. 2003;48(4):182-191.

. Bitzer J, Simon JA. Current issues and available options in combined

hormonal contraception. Contraception. 2011;84(4):342-356.

. Maguire K, Westhoff C. The state of hormonal contraception today:

established and emerging noncontraceptive health benefits. Am J
Obstet Gynecol. 2011;205(4 Suppl):54-8.

. Hannaford PC, Iversen L, Macfarlane TV, Elliott AM, Angus V, Lee

AJ. Mortality among contraceptive pill users: cohort evidence from
Royal College of General Practitioners’ Oral Contraception Study.
BMJ. 2010;340:c927.

. Arowojolu AO, Gallo MF, Lopez LM, Grimes DA. Combined oral con-

traceptive pills for treatment of acne. Cochrane Database Syst Rev.
2012;7:CD004425.

. Marr J, Heinemann K, Kunz M, Rapkin A. Ethinyl estradiol 20ug/dros-

pirenone 3mg 24/4 oral contraceptive for the treatment of func-
tional impairment in women with premenstrual dysphoric disorder.
IntJ Gynaecol Obstet. 2011;113(2):103-107.

. Jensen JT, Parke S, Mellinger U, Machlitt A, Fraser IS. Effective

treatment of heavy menstrual bleeding with estradiol valer-
ate and dienogest: a randomized controlled trial. Obstet Gynecol.
2011;117(4):777-787.

Centers for Disease Control and Prevention. U.S. Medical Eligibility

AVAILABLE AT WWW.OBGMANAGEMENT.COM

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

Criteria for Contraceptive Use, 2010. MMWR Early Release May 28
2010;59. http://www.cdc.gov/mmwr/pdf/rr/rr59e0528.pdf. Accessed
January 11, 2013.

Belsey EM, Farley TM. The analysis of menstrual bleeding patterns: a
review. Contraception. 1988;38(2):129-156.

Trussell J. Contraceptive Efficacy (chapter 3, table 3-2). In: Hatcher R,
Trussell J, Nelson AL, Cates W, Kowal D, Policar M, eds. Contraceptive
Technology. 20th revised ed. New York, NY: Ardent Media Inc; 2011:50.
Dinger J, Assmann A, Mohner S, Minh TD. Risk of venous thrombo-
embolism and the use of dienogest- and drospirenone-containing
oral contraceptives: results from a German case-control study. J Fam
Plann Reprod Health Care. 2010;36(3):123-129.

Dinger JC, Heinemann LA, Kuhl-Habich D. The safety of a drospire-
none-containing oral contraceptive: final results from the European
Active Surveillance Study on oral contraceptives based on 142,475
women-years of observation. Contraception. 2007;75(5):344-354.
Effect of different progestagens in low oestrogen oral contraceptives
on venous thromboembolic disease. World Health Organization Col-
laborative Study of Cardiovascular Disease and Steroid Hormone
Contraception. Lancet. 1995;346(8990):1582-1588.

Shapiro S, Dinger J. Risk of VTE among users of oral contraceptives.
J Fam Plann Reprod Health Care. 2010;36(2):103.

Combined hormonal contraceptives (CHCs) and the risk of cardiovas-
cular disease endpoints. U.S. Food and Drug Administration Office
of Surveillance and Epidemiology; 2011. www.fda.gov/downloads
/Drugs/DrugSafety/UCM277384.pdf. Accessed January 11, 2013.
U.S. Food and Drug Administration. FDA Drug Safety Communica-
tion: Updated information about the risk of blood clots in women
taking birth control pills containing drospirenone (4-10-2012).
http://www.fda.gov/Drugs/DrugSafety/ucm299305.htm. Accessed
January 11, 2013.

Westhoff CL, Torgal AH, Mayeda ER, Pike MC, Stanczyk FZ. Pharma-
cokinetics of a combined oral contraceptive in obese and normal-
weight women. Contraception. 2010;81(6):474-480.

Westhoff CL, Torgal AT, Mayeda ER, Shimoni N, Stanczyk FZ, Pike MC.
Predictors of noncompliance in an oral contraceptive clinical trial.
Contraception. 2012;85(5):465-469.

Rosenberg MJ, Waugh MS. Oral contraceptive discontinuation: a pro-
spective evaluation of frequency and reasons. Am J Obstet Gynecol.
1998;179(3 Pt 1):577-582.

Zieman M. Overview of contraception. UpToDate. http://www.upto
date.com/contents/overview-of-contraception. Updated January 7,
2013. Accessed January 11, 2013.

Foster DG, Hulett D, Bradsberry M, Darney P, Policar M. Number of
oral contraceptive pill packages dispensed and subsequent unin-
tended pregnancies. Obstet Gynecol. 2011;117(3):566-572.

Dinger J, Minh TD, Buttmann N, Bardenheuer K. Effectiveness of oral
contraceptive pillsin a large U.S. cohort comparing progestogen and
regimen. Obstet Gynecol. 2011;117(1):33-40.

Nelson AL. Communicating with patients about extended-cycle
and continuous use of oral contraceptives. J Women’s Health.
2007;16(4):463-470.

Dieben TO, Roumen FJ, Apter D. Efficacy, cycle control, and user
acceptability of a novel combined contraceptive vaginal ring. Obstet
Gynecol. 2002;100(3):585-593.

van den Heuvel MW, van Bragt AJ, Alnabawy AK, Kaptein MC. Com-
parison of ethinylestradiol pharmacokinetics in three hormonal con-
traceptive formulations: the vaginal ring, the transdermal patch and
an oral contraceptive. Contraception. 2005;72(3):168-174.

Roumen FJ, Apter D, Mulders TM, Dieben TO. Efficacy, tolerability and
acceptability of a novel contraceptive vaginal ring releasing etono-
gestrel and ethinyl oestradiol. Hum Reprod. 2001;16(3):469-475.
Lidegaard O, Nielsen LH, Skovlund CW, Lokkegaard E.Venous throm-
bosis in users of non-oral hormonal contraception: follow-up study,
Denmark 2001-10. BMJ. 2012;344:€2990.

Sidney S, Cheetham TC, Connell FA, et al. Recent combined hormonal
contraceptives (CHCs) and the risk of thromboembolism and other
cardiovascular events in new users. Contraception. 2013;87(1):93-100.
Dinger J, Pineda A. Risk of VTE in users of an etonogestrel-containing
vaginal ring and combined oral contraceptives. Oral presentation
at ACOG Annual Meeting; May 7, 2012; San Diego, CA. http://classic
.acog.org/acm/pdf/oralMon748.pdf. Accessed January 11, 2013.

Supplement to OBG Management | March 2013  S7



SHORTER-ACTING NONDAILY HORMONAL CONTRACEPTIVES

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

S8

Burkman RT. Transdermal hormonal contraception: benefits and
risks. Am J Obstet Gynecol. 2007;197(2):134 e131-e136.

Zacur HA, Hedon B, Mansour D, Shangold GA, Fisher AC, Creasy GW.
Integrated summary of Ortho Evra/Evra contraceptive patch adhe-
sion in varied climates and conditions. Fertil Steril. 2002;77(2 Suppl
2):532-35.

Jakimiuk AJ, Crosignani PG, Chernev T, et al. High levels of women'’s
satisfaction and compliance with transdermal contraception: results
from a European multinational, 6-month study. Gynecol Endocrinol.
2011;27(10):849-856.

Audet MC, Moreau M, Koltun WD, et al. Evaluation of contracep-
tive efficacy and cycle control of a transdermal contraceptive
patch vs an oral contraceptive: a randomized controlled trial. JAMA.
2001;285(18):2347-2354.

Bodner K, Bodner-Adler B, Grunberger W. Evaluation of the contra-
ceptive efficacy, compliance, and satisfaction with the transdermal
contraceptive patch system Evra: a comparison between adolescent
and adult users. Arch Gynecol Obstet. 2011;283(3):525-530.

Lete |, Perez-Campos E, Correa M, et al. Continuation rate of com-
bined hormonal contraception: A prospective multicenter study.
J Women'’s Health. 2012;21(5):490-495.

Raine TR, Foster-Rosales A, Upadhyay UD, et al. One-year contraceptive
continuation and pregnancy in adolescent girls and women initiating
hormonal contraceptives. Obstet Gynecol. 2011;117(2 Pt 1):363-371.
Abrams LS, Skee DM, Natarajan J, et al. Pharmacokinetics of norel-
gestromin and ethinyl estradiol delivered by a contraceptive patch
(Ortho Evra/Evra) under conditions of heat, humidity, and exercise.
JClin Pharmacol. 2001;41(12):1301-1309.

Devineni D, Skee D, Vaccaro N, et al. Pharmacokinetics and pharma-
codynamics of a transdermal contraceptive patch and an oral con-
traceptive. J Clin Pharmacol. 2007;47(4):497-509.

Thacker HL, Falcone T, Atreja A, Jain A, Harris CM. How should we
advise patients about the contraceptive patch, given the FDA warn-
ing? Cleve Clin J Med. 2006;73(1):45-47.

March 2013 | Supplement to OBG Management

53.

54.

55.

56.

57.

58.

59.

60.

61.

Cole JA, Norman H, Doherty M, Walker AM. Venous thromboembo-
lism, myocardial infarction, and stroke among transdermal contra-
ceptive system users. Obstet Gynecol. 2007;109(2 Pt 1):339-346.
Dore DD, Norman H, Loughlin J, Seeger JD. Extended case-control
study results on thromboembolic outcomes among transdermal
contraceptive users. Contraception. 2010;81(5):408-413.

Jick S, Kaye JA, Li L, Jick H. Further results on the risk of nonfatal
venous thromboembolism in users of the contraceptive transdermal
patch compared to users of oral contraceptives containing norgesti-
mate and 35 microg of ethinyl estradiol. Contraception. 2007;76(1):4-7.
Jick SS, Hagberg KW, Kaye JA. ORTHO EVRA and venous thromboem-
bolism: an update. Contraception. 2010;81(5):452-453.

Jick SS, Kaye JA, Russmann S, Jick H. Risk of nonfatal venous throm-
boembolism in women using a contraceptive transdermal patch and
oral contraceptives containing norgestimate and 35 microg of ethi-
nyl estradiol. Contraception. 2006;73(3):223-228.

Ortho Evra (norelgestromin/ethinyl estradiol transdermal system)
October 2008. U.S. Food and Drug Administration Web site. http://
www.fda.gov/Safety/MedWatch/SafetyInformation/Safety-Related
DrugLabelingChanges/ucm122101.htm. Updated June 19, 2009.
Accessed January 11, 2013.

Raymond EG, Burke AE, Espey E. Combined hormonal contraceptives
and venous thromboembolism: putting the risks into perspective.
Obstet Gynecol. 2012;119(5):1039-1044.

Prabhakaran S. Penn and Teller on relative risk [blog commentary].
http://www.drsforamerica.org/blog/penn-and-teller-on-relative-
risk. Accessed January 11, 2013.

Archer DF, Stanczyk FZ, Rubin A, Foegh M. Ethinyl estradiol and
levonorgestrel pharmacokinetics with a low-dose transdermal con-
traceptive delivery system, AG200-15: a randomized controlled trial.
Contraception. 2012;85(6):595-601.

Ortho Evra [package insert]. Raritan, NJ: Ortho-McNeil-Janssen Phar-
maceuticals, Inc.; 2008.



Notes




SUPPLEMENT TO

B

MANAGEMENT

Copyright © 2013 Frontline Medical Communications, Inc.



