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A B S T R A C T

Background

The delivery of combination contraceptive steroids from a transdermal contraceptive patch or a contraceptive vaginal ring oKers
potential advantages over the traditional oral route. The transdermal patch and vaginal ring could require a lower dose due to increased
bioavailability and improved user compliance.

Objectives

To compare the contraceptive eKectiveness, cycle control, compliance (adherence), and safety of the contraceptive patch or the vaginal
ring versus combination oral contraceptives (COCs).

Search methods

Through February 2013, we searched MEDLINE, POPLINE, CENTRAL, LILACS, ClinicalTrials.gov, and ICTRP for trials of the contraceptive
patch or the vaginal ring. Earlier searches also included EMBASE. For the initial review, we contacted known researchers and manufacturers
to identify other trials.

Selection criteria

We considered randomized controlled trials comparing a transdermal contraceptive patch or a contraceptive vaginal ring with a COC.

Data collection and analysis

Data were abstracted by two authors and entered into RevMan. For dichotomous variables, the Peto odds ratio (OR) with 95% confidence
intervals (CI) was calculated. For continuous variables, the mean diKerence was computed. We also assessed the quality of evidence for
this review.

Main results

We found 18 trials that met our inclusion criteria. Of six patch studies, five examined the marketed patch containing norelgestromin plus
ethinyl estradiol (EE); one studied a patch in development that contains levonorgestrel (LNG) plus EE. Of 12 vaginal ring trials, 11 examined
the same marketing ring containing etonogestrel plus EE; one studied a ring being developed that contains nesterone plus EE.
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Contraceptive eKectiveness was not significantly diKerent for the patch or ring versus the comparison COC. Compliance data were limited.
Patch users showed better compliance than COC users in three trials. For the norelgestromin plus EE patch, ORs were 2.05 (95% CI 1.83 to
2.29) and 2.76 (95% CI 2.35 to 3.24). In the levonorgestrel plus EE patch report, patch users were less likely to have missed days of therapy
(OR 0.36; 95% CI 0.25 to 0.51). Of four vaginal ring trials, one found ring users had more noncompliance (OR 3.99; 95% CI 1.87 to 8.52), while
another showed more compliance with the regimen (OR 1.67; 95% CI 1.04 to 2.68).

More patch users discontinued early than COC users. ORs from two meta-analyses were 1.59 (95% CI 1.26 to 2.00) and 1.56 (95% CI 1.18
to 2.06) and another trial showed OR 2.57 (95% CI 0.99 to 6.64). Patch users also had more discontinuation due to adverse events than
COC users. Users of the norelgestromin-containing patch reported more breast discomfort, dysmenorrhea, nausea, and vomiting. In the
levonorgestrel-containing patch trial, patch users reported less vomiting, headaches, and fatigue.

Of 11 ring trials with discontinuation data, two showed the ring group discontinued less than the COC group: OR 0.32 (95% CI 0.16 to 0.66)
and OR 0.52 (95% CI 0.31 to 0.88). Ring users were less likely to discontinue due to adverse events in one study (OR 0.32; 95% CI 0.15 to
0.70). Compared to the COC users, ring users had more vaginitis and leukorrhea but less vaginal dryness. Ring users also reported less
nausea, acne, irritability, depression, and emotional lability than COC users.

For cycle control, only one trial study showed a significant diKerence. Women in the patch group were less likely to have breakthrough
bleeding and spotting. Seven ring studies had bleeding data; four trials showed the ring group generally had better cycle control than the
COC group.

Authors' conclusions

EKectiveness was not significantly diKerent for the methods compared. Pregnancy data were available from half of the patch trials but
two-thirds of ring trials. The patch could lead to more discontinuation than the COC. The patch group had better compliance than the COC
group. Compliance data came from half of the patch studies and one-third of the ring trials. Patch users had more side eKects than the
COC group. Ring users generally had fewer adverse events than COC users but more vaginal irritation and discharge.

The quality of the evidence for this review was considered low for the patch and moderate for the ring. The main reasons for downgrading
were lack of information on the randomization sequence generation or allocation concealment, the outcome assessment methods, high
losses to follow up, and exclusions aQer randomization.

P L A I N   L A N G U A G E   S U M M A R Y

Skin patch or vaginal ring compared to pills for birth control

The skin patch and the vaginal (birth canal) ring are two methods of birth control. Both methods contain the hormones estrogen and
progestin. The patch is a small, thin, adhesive square that is applied to the skin. The contraceptive vaginal ring is a flexible, lightweight
device that is inserted into the vagina. Both methods release drugs like those in birth control pills. These methods could be used more
consistently than pills because they do not require a daily dose. This review looked at how well the methods worked to prevent pregnancy,
if they caused bleeding problems, if women used them as prescribed, and how safe they were.

Through February 2013, we did computer searches for randomized controlled trials of the skin patch or vaginal ring compared to pills for
birth control. Pills included types with both estrogen and progestin. We wrote to researchers to find other trials.

We found 18 trials. Of six patch trials, five compared the marketed patch to birth control pills and one studied a patch being developed.
Of 12 ring trials, 11 looked at the marketed ring and pills while one studied a ring being developed. The methods compared had similar
pregnancy rates. Patch users reported using their method more consistently than the pill group did. Only half of the patch studies had data
on pregnancy or whether the women used the method correctly. However, most of the ring studies had those data.

Patch users were more likely than pill users to drop out early from the trial. Ring users were not more likely to drop out early. Compared
to pill users, users of the marketed patch had more breast discomfort, painful periods, nausea, and vomiting. Ring users had more vaginal
irritation and discharge than pill users but less nausea, acne, irritability, depression, and emotional changes. Ring users oQen had fewer
bleeding problems than pill users.

The quality of information was classed as low for the patch trials and moderate for the ring studies. Lower quality was due to not reporting
how groups were assigned or not having good outcome measures. Other issues were high losses and taking assigned women out of the
analysis. Studies of the patch and ring should provide more detail on whether women used the method correctly.
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B A C K G R O U N D

Description of the condition

The transdermal skin patch and the vaginal ring were developed as
alternative methods of delivering contraceptive steroids to women.
Both methods could increase user compliance by avoiding the
need for daily pill-taking of combination oral contraceptives (COCs).
Many women using oral contraceptives do not follow the pill
regimen consistently. EKectiveness of any contraceptive method
depends on compliance with the regimen and continuation (Grimes
2009). An estimated 47% to 81% of oral contraceptive users in the
United States miss at least one pill per cycle (Potter 1996; Rosenberg
1998). A study in Spain showed that recent users of OCs, the patch,
or the ring reported missing or delaying use of their chosen method
at high rates: 65%, 30%, 20%, respectively (Lete 2008). Even in a
randomized trial with electronic monitoring of compliance, 57%
of participants missed three or more pills per cycle (Hou 2010).
This included both the control and the intervention group, which
had text-message reminders. In a trial of structured counseling,
having at least 12 years of education predicted continuation of an
eKective contraceptive method at three months (Langston 2010).
Failure rates of the skin patch and the vaginal ring appear similar
to those of COCs (Trussell 2011). The typical-use estimate for pills
(9%) was based on the National Survey of Family Growth 1995 and
2002; perfect use for pills (0.3%) was based on clinical trials. For
the transdermal patch and vaginal ring, estimates for typical and
perfect use were based on those for the pill. Randomized trials had
not shown superiority of these methods over OCs (Trussell 2011).

Description of the intervention

The approved devices in these categories are the Ortho Evra®
transdermal patch and the vaginal rings NuvaRing® and Progering®
(Sitruk-Ware 2013). The regimens for these devices mimic that
of most COCs: 21 days of active hormones, followed by 7 days
without hormones. The marketed transdermal patch is a small,
thin adhesive square with daily delivery to the systemic circulation
of the progestin norelgestromin (17-deacetyl norgestimate) 150 µg
and the estrogen ethinyl estradiol (EE) 20 µg. The patch should be
applied for one week to the lower abdomen, upper torso, buttocks,
or the upper lower arm (Ortho Evra® only) and then replaced
immediately by a new one. Three weekly patches are followed by
one patch-free week. Transdermal patches in development include
those containing gestodene and EE (Bayer 2012a), levonorgestrel
and EE (Stanczyk 2011), and a levonorgestrel-only product (NICHD
2012).

Two contraceptive rings have been marketed and others are in
development (Brache 2013; Sitruk-Ware 2013). The NuvaRing®
vaginal ring is a flexible, lightweight device made of polymer
tubing that releases an almost constant rate of the progestin
etonogestrel and the estrogen ethinyl estradiol (EE). Etonogestrel
is the biologically active form of desogestrel (3-keto desogestrel),
which is used in some oral contraceptive formulations. Desogestrel
belongs to the gonane class of progestins, which are derived
from testosterone and include levonorgestrel and gestodene (Henzl
2000). A cycle of ring use consists of three weeks with the ring
in place, followed by a ring-free week. The progesterone-only
vaginal ring, Progering®, is approved for use by lactating women
in several Latin America countries (Brache 2013). This three-
month ring can be used up to one year, i.e., four rings for three
months each. A ring containing nesterone and ethinyl estradiol has

been in development (Pop Council 2012; Sitruk-Ware 2013). The
progestin nestorone is derived from progesterone, in particular,
19-norprogesterone. Unlike the etonogestrel ring that is replaced
each cycle, the nestorone ring is intended for one-year use. The
regimen still involves 21 days of use followed by a 7-day break,
but the nesterone ring would be re-used for 13 cycles. Studies
in India will evaluate the eKicacy, safety, and acceptability of the
progesterone-only ring within the various cultures of India (Pop
Council 2012). In addition, a ring containing ulipristal acetate is
being developed and is designed for continuous use over three
months (Brache 2013; Jensen 2013). This ring could meet the needs
for women who cannot use, or prefer to avoid, estrogens (Jensen
2013). Other prototypes in development include combined rings
releasing estradiol instead of ethinyl estradiol for a better safety
profile (Brache 2013). In addition, dual protection rings are being
developed to provide both contraception and protection against
HIV transmission and other sexually transmitted infections (Sitruk-
Ware 2013).

How the intervention might work

The administration of combination contraceptive steroids from
a skin patch or vaginal ring oKers other advantages over
the traditional oral route. Since the gastrointestinal tract and,
subsequently, the first-pass eKect are avoided, drug bioavailability
is higher with these two delivery systems. Increased bioavailability,
along with the ability to provide a sustained drug release rate,
allows a lower dose to be used. The decreased dosage could
improve eKectiveness and cycle control while reducing side eKects.
Also, neither the patch nor the ring has to be fitted by a health care
provider. Finally, unlike other vaginal barrier methods, the vaginal
ring does not have to be placed to cover the cervix, which simplifies
its use.

Why it is important to do this review

Possible drawbacks to these methods include incomplete
ovulation inhibition, suboptimal cycle control, and spontaneous
detachment of the skin patch or expulsion of the vaginal ring.
Also, the ring could potentially lead to vaginal infections, cervical
changes, coital interference, unpleasant odor and diKiculties or
inconvenience related to ring insertion or removal. This systematic
review examines the eKectiveness, cycle control, compliance
(adherence), and adverse events associated with these methods.

O B J E C T I V E S

The objective is to compare the contraceptive eKectiveness, cycle
control, compliance, and safety of the contraceptive skin patch
versus combination oral contraceptives and the contraceptive
vaginal ring versus COCs.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All randomized controlled trials (RCTs) in any language comparing
the combination contraceptive skin patch with a COC or the
combination contraceptive vaginal ring with a COC. Treatment
length had to be at least 3 cycles or 84 days.
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Types of participants

Women of reproductive age without medical contraindications to
either trial contraceptive method were eligible.

Types of interventions

All types of contraceptive skin patches and vaginal rings were
eligible for the review. Any COC could be the comparison method.

Types of outcome measures

The main outcomes were measured as follows:

1) Contraceptive eKectiveness

• Cumulative life-table or Kaplan-Meier pregnancy rate

• Proportion of pregnancies by women or cycles

2) Discontinuation (overall and due to adverse events)

• Cumulative life-table or Kaplan-Meier discontinuation rates

• Proportion of women who discontinued early

3) Cycle control - proportion of women or cycles with

• Breakthrough bleeding

• Spotting

• Amenorrhea

4) Compliance (regimen adherence) - Proportion of women or
cycles with self-reported correct use of assigned device

5) Safety - Proportion of women who reported a side eKect or
adverse event (AE). Side eKects include, but are not limited to,
abdominal cramps or pain, acne, breast tension or discomfort,
depression or mood changes, diarrhea, dizziness, dysmenorrhea,
edema, headache, nausea, vomiting, and weight gain. Events
determined to be related to the study product were used where
available; otherwise, the totals reported were included.

Search methods for identification of studies

Electronic searches

Through February 2013, we searched the computerized databases
MEDLINE, POPLINE, Cochrane Central Register of Controlled Trials
(CENTRAL), and LILACS for trials of the contraceptive skin patch or
the contraceptive ring. In addition, we searched for recent clinical
trials through ClinicalTrials.gov and the International Clinical Trials
Registry Platform (ICTRP). The recent search strategies are given
in Appendix 1. The previous strategy also included EMBASE and is
shown in Appendix 2.

Searching other resources

We searched the references of the publications identified for
inclusion. For the initial review, we contacted known researchers
and the manufacturers of the skin patch and the contraceptive
ring to identify published or unpublished trials that we might have
missed.

Data collection and analysis

Selection of studies

We assessed for inclusion all titles and abstracts identified during
the literature searches with no language limitations. One author
reviewed the search results and identified reports for inclusion or
exclusion. A second author also examined the reports identified for
appropriate categorization.

Data extraction and management

One author abstracted the data and entered the information into
RevMan. Another author conducted a second data abstraction and
verified correct data entry. Any discrepancies were resolved by
discussion.

Assessment of risk of bias in included studies

The data in the present review were based on the analytic method
(e.g., intention to treat, per protocol) used in the trial report.
Studies were examined for methodological quality, according to
recommended principles (Higgins 2011). The following factors were
assessed: the study design, blinding, randomization method, group
allocation concealment, exclusions aQer randomization, loss to
follow up, and early discontinuation.

Measures of treatment e<ect

For dichotomous outcomes, the Peto odds ratio (OR) with
95% confidence interval (CI) was calculated. An example is the
proportion of women who discontinued early. The Peto OR is
useful when treatment eKects are small and when events are not
very common (Higgins 2011). This approach performs well under
many circumstances, except when the study arms are severely
unbalanced, which rarely occurs in RCTs (Deeks 2001).

We calculated crude risk for deep venous thrombosis for the ring
users in the seven studies that reported serious adverse events
(SAEs). We also calculated the risk of venous thromboembolism
in the five patch trials; one pulmonary embolism was reported.
The denominator was the number of women who used the ring or
the patch. Confidence intervals were calculated using the Poisson
distribution.

For continuous variables, the mean diKerence was computed with
95% confidence interval (CI) using a fixed eKect model. RevMan
uses the inverse variance approach (Higgins 2011). An example is
the mean number of bleeding or spotting days. Kaplan-Meier rates
for pregnancy were also entered into tables.

Assessment of heterogeneity

We tested for statistical heterogeneity using the chi-square test in
RevMan. If the P value was < 0.1, we attempted to identify reasons
for the heterogeneity, such as methodological diKerences across
the studies. If a meta-analysis included heterogeneous studies, we
also discussed the results of each trial separately.

Data synthesis

We did not combine data from studies with diKerent doses. Results
were not combined in a meta-analysis if the eligible trials diKered
in their comparison oral contraceptive.

A fixed eKect model does not require the assumption of normal
distribution for the eKects (Deeks 2001). Fixed and random eKects

Skin patch and vaginal ring versus combined oral contraceptives for contraception (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

4



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

will give the same result if no heterogeneity exists, which is also the
case if a comparison includes a single study. There is no consensus
regarding the use of either model.

We assessed the quality of evidence for this review and summarized
the results. Quality could be high, moderate, low, or very low. RCTs
were considered to be high quality then downgraded for each of the
following:

• no information on randomization sequence generation or
allocation concealment or no concealment used;

• outcome assessment (no pregnancy test or no structured
questionnaire or definition for contraceptive use or cycle
control);

• loss to follow up greater than 20%;

• exclusions aQer randomization.

We did not downgrade on the basis of blinding. The interventions
were visibly diKerent (patch or ring versus COC). Therefore, blinding
of investigators and participants to assignment was diKicult,
although blinding of outcome assessors was more feasible.

R E S U L T S

Description of studies

Results of the search

The 2012 to 2013 searches resulted in 209 unduplicated
citations. This includes 144 from MEDLINE, CENTRAL, POPLINE,
and LILACS. Searches of Clinical trials sites resulted in 61
references (ClinicalTrials.gov and ICTRP). Other sources provided
four citations (conference abstracts and a pharmaceutical company
site).

We included three new trials that had a total of six reports (Gilliam
2010; Mohamed 2011; Kaunitz 2012). We excluded two new studies
(Bustillos-Alamilla 2010; Guazzelli 2011); reasons can be found
in Characteristics of excluded studies. AQer 17 references were
reserved as background literature, the remaining 183 citations were
discarded due to ineligibility.

Included studies

Eighteen randomized controlled trials met the eligibility criteria
for this review; 6 compared the contraceptive skin patch to a
combination oral contraceptive (COC) and 12 compared the vaginal
ring to a COC. The total number of women randomized in these
trials was 9238; the patch studies had 5322 and the ring studies
included 3916.

Transdermal patch trials

Of the six patch trials, five used the transdermal patch that has been
marketed (Audet 2001; Dittrich 2002; Urdl 2005; Boonyarangkul
2007; KluQ 2008). The Ortho Evra® skin patch is produced
by Ortho-McNeil-Janssen Pharmaceuticals Inc., Titusville, NJ. It
consists of a thin, medicated, adhesive layer between a protective
polyester layer and a polyester release liner that is removed before

application of the patch. The 20 cm2 patch is applied to the
upper outer arm, lower abdomen, upper torso or buttocks where it
transdermally releases norelgestromin 150 μg and ethinyl estradiol
20 μg daily. Each patch should be attached for one week, aQer which
it should be removed and replaced immediately by a new patch.

Three weekly patches are to be followed by one patch-free week.
Dittrich 2002 also included two study groups that were assigned
to use smaller patches with decreased drug dosages. The latter
patches have not been marketed. The sixth trial used a transdermal
patch in development, AG200-15, which releases levonorgestrel 120
µg plus EE 30 µg (Kaunitz 2012). The regimen for use is the same as
that for the norelgestromin plus EE patch.

Most of these trials were multicenter trials, conducted in the
USA and Canada (Audet 2001); the USA, Europe and South Africa
(Dittrich 2002); Europe and South Africa (Urdl 2005); the USA
(Kaunitz 2012); and The Netherlands (KluQ 2008). Boonyarangkul
2007 had one center in Thailand. The planned trial length varied
from 3 treatment cycles (Boonyarangkul 2007) to a combination
of 6 and 13 treatment cycles (Audet 2001; Urdl 2005; Kaunitz
2012). Participants were to follow the recommended patch or COC
regimens except for women in one trial (Dittrich 2002), who were to
delay the use of patch or COC by one day at the start of the fourth
cycle.

The trials that examined the norelgestromin plus EE patch had
various comparison COCs, including a monophasic contraceptive
containing desogestrel (Urdl 2005; KluQ 2008), levonorgestrel
(Boonyarangkul 2007), or norelgestromin (Dittrich 2002); and a
triphasic contraceptive with levonorgestrel (Audet 2001; KluQ
2008). Kaunitz 2012, which studied a patch releasing levonorgestrel
plus EE, compared the patch to a COC containing levonorgestrel.

Vaginal ring trials

Of the 12 ring trials, 11 examined the same marketed vaginal
ring. The NuvaRing® (NV Organon, Oss, The NetherlandsMerck,
Whitehouse Station, NJ, USA) is a flexible, lightweight ring, made
of ethylene vinyl acetate copolymer, 54 mm in diameter with a
cross-section of 4 mm. The device releases etonogestrel 120 μg and
ethinyl estradiol 15 μg daily. The ring is inserted into the vagina
where it is to remain in place for three weeks. Each ring should
be followed by a ring-free week, and a new ring is to be used for
each cycle. Rad 2006 studied a newer, unmarketed, contraceptive
vaginal ring made of silicone rubber. That ring releases nestorone
150 µg and ethinyl estradiol 15 µg daily (Pop Council 2012). While
the ring uses the same regimen as its predecessor (21 days of use
and 7 days of nonuse), the nesterone ring is intended for one year
of use.

Eleven trials used the same ring but diKerent COCs, which included
pills containing drospirenone (Ahrendt 2006; Mohamed 2011),
levonorgestrel (Duijkers 2004a; Veres 2004; Oddsson 2005; Sabatini
2006; Elkind-Hirsch 2007), desogestrel (Guida 2005), gestodene
(Sabatini 2006), or norgestimate (WesthoK 2005; Stewart 2007;
Gilliam 2010). For Rad 2006, which studied a ring being developed
for marketing (Pop Council 2012), the comparison COC contained
levonorgestrel.

The 12 trials of the vaginal ring included multicenter studies in
Europe (Duijkers 2004a; Ahrendt 2006), Europe and South America
(Oddsson 2005), and the USA (Gilliam 2010). Single-center trials
were from Europe (Guida 2005; Rad 2006), the USA (Veres 2004;
WesthoK 2005; Elkind-Hirsch 2007; Stewart 2007), Egypt (Mohamed
2011), and Italy (Sabatini 2006). Trial length for these vaginal ring
studies were 3 cycles or 84 days (Veres 2004; WesthoK 2005; Rad
2006; Stewart 2007; Gilliam 2010), 5 or 6 cycles (Duijkers 2004a;
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Guida 2005; Elkind-Hirsch 2007), or 12 to 13 cycles (Oddsson 2005;
Ahrendt 2006; Sabatini 2006; Mohamed 2011).

Data limitations

By sample size, these studies can be grouped as:

• small (up to 130) (Duijkers 2004a; Veres 2004; Guida 2005; Rad
2006; Boonyarangkul 2007; Elkind-Hirsch 2007; Stewart 2007;
KluQ 2008)

• mid-sized (200 to 600) (Dittrich 2002; Oddsson 2005; WesthoK
2005; Sabatini 2006; Gilliam 2010; Mohamed 2011) and

• large (1000 or more) (Audet 2001; Urdl 2005; Ahrendt 2006;
Kaunitz 2012).

Some trials had limited outcome data relevant to this review.
Because Dittrich 2002 emphasized ovulation suppression and
Guida 2005 focused on sexual life satisfaction, only discontinuation
data were included for those trials. Rad 2006 emphasized
coagulation tests, so only pregnancy and discontinuation data
could be used in this review. Elkind-Hirsch 2007 focused on
insulin sensitivity; adverse events were the only data analyzed
here. KluQ 2008 examined hemostasis variables; this review
included discontinuation and total adverse events. Veres 2004
reported means without standard deviations for vaginal symptoms.
Compliance data were lacking in several studies (WesthoK 2005;
Ahrendt 2006; Boonyarangkul 2007; Elkind-Hirsch 2007; KluQ 2008).
Also in WesthoK 2005, means were provided for bleeding data but
without a variance measure for use in analysis; however, the report
provided proportions of women with specific bleeding patterns.
In Sabatini 2006, adverse events were given for three time points
rather than the total study.

Two crossover trials reported data for the whole study rather
than per study period (Veres 2004; Kaunitz 2012). For Veres 2004,
this includes data on compliance and satisfaction. The conference
presentation of Kaunitz 2012 showed most results as percentages
in figures without absolute numbers and reported Pearl Indices
without confidence intervals. However, we were able to analyze
data from Kaunitz 2012 on discontinuation, noncompliance, and
adverse events.

Some of the trial reports included only percentages, rather than
absolute numbers for several outcomes. Kaunitz 2012 reported
most data in figures capturing percentages but the lack of
numerators and denominators precluded outcome calculations.
Since the precision of the estimate is unknown when only
percentages are reported, the interpretation of the estimate is
limited. Attempts were made to obtain additional data from the
researchers.

Risk of bias in included studies

Allocation

For method of randomization, several trials used a centralized
phone system. Most others reported the sequence as 'computer-
generated'. Other details such as block size are given in
Characteristics of included studies.

Adequate methods for allocation concealment include a
centralized telephone system (interactive voice response system)
and the use of sequentially-numbered, opaque, sealed envelopes
(Schulz 1995; Schulz 2002a). The use of an automated centralized

treatment assignment via telephone greatly reduces the risk of
inadvertent or intended assignment errors that can occur with
an inadequate process of allocation concealment (Haag 1998).
Pharmacy distribution of pill bottles is another good method. Of
the included trials, 11 used some concealment as follows: five
had interactive phone systems (Audet 2001; Oddsson 2005; Urdl
2005; Ahrendt 2006; KluQ 2008); one had pharmacy distribution
(Rad 2006); three used sequentially-numbered, opaque envelopes
(Veres 2004; WesthoK 2005; Gilliam 2010); one used envelopes
but did not provide much detail (Stewart 2007); and one had an
unspecified method of concealment (Guida 2005).

Of the remaining seven trials, two did not use concealment
(Duijkers 2004a; Sabatini 2006) and five did not provide any
information about concealment (Dittrich 2002; Boonyarangkul
2007; Elkind-Hirsch 2007; Mohamed 2011; Kaunitz 2012).

Blinding

Sixteen trials were open-label. The diKerences in treatment made
double-blinding unfeasible. Two did not specify if the investigators
or assessors were blinded (Audet 2001; Elkind-Hirsch 2007).

Incomplete outcome data

Losses greater than 20% threaten trial validity (Strauss 2005).
Five trials had overall losses between 22% and 32% (Audet
2001; Ahrendt 2006; Oddsson 2005; WesthoK 2005; Sabatini 2006).
However, four of these studies with high losses had 12 or 13
treatment cycles versus 3 to 6 cycles for most of the other trials.
In addition, two trials had diKerential losses between the study
groups with one group losing as much as 30%. In Duijkers 2004a,
the ring group lost 30% while the COC lost 7%. For Sabatini 2006,
losses ranged from 12% for the ring group to 32% for the gestodene
COC group.

Most of the studies used a modified intent-to-treat analysis, in
which only the women who received the study treatment for at least
one day were included in the analysis. This definition of 'intention
to treat' is common in trials sponsored by pharmaceutical
companies but conflicts with the CONSORT guidelines and
regulatory recommendations (Moher 2001; CONSORT 2009).

Six studies excluded women aQer randomization (Audet 2001;
Dittrich 2002; Sabatini 2006; Elkind-Hirsch 2007; Gilliam 2010;
Mohamed 2011). In Audet 2001, eight women in the patch group
and six in the COC group were excluded aQer randomization due to
discovery of ineligibility. In Dittrich 2002, women who missed three
consecutive pills in any cycle were to be excluded. One woman
assigned to the patch was excluded due to a protocol violation.
Sabatini 2006 reportedly excluded two women due to pregnancy
from the gestodene-containing group. Elkind-Hirsch 2007 excluded
35% of each group, i.e., the women who did not use the study
product and those who discontinued early. Gilliam 2010 excluded
one woman from each group who did not use the study medication
and those who terminated early, including for adverse events.
Mohamed 2011 also excluded women who terminated early due to
adverse events, the desire to become pregnant, and pregnancy.

Other potential sources of bias

Most of the studies used a modified intent-to-treat analysis, in
which only the women who received the study treatment for at least
one day were included in the analysis. This definition of 'intention
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to treat' is common in trials sponsored by pharmaceutical
companies but conflicts with the CONSORT guidelines and
regulatory recommendations (Moher 2001; CONSORT 2009).

Trials sponsored by pharmaceutical companies are more likely to
have outcomes favoring the industry than studies funded by other
sources (Als-Nielsen 2003; Lexchin 2003). Of the six patch trials, all
but one (Boonyarangkul 2007) mentioned industry sponsorship. Of
the 12 ring trials, seven were sponsored by industry; one reported
only government support (Rad 2006), and four did not mention
their source of support (Guida 2005; Sabatini 2006; Stewart 2007;
Mohamed 2011).

E<ects of interventions

Skin patch versus COC

E�ectiveness

The skin patch containing norelgestromin plus EE and the control
COC did not diKer significantly in contraceptive eKectiveness in the
three trials reporting pregnancy data. In Audet 2001 and Urdl 2005,
the 6-cycle and 13-cycle Kaplan-Meier cumulative probabilities of
pregnancy for the patch versus the COC arm were not significantly
diKerent (Analysis 1.2; Analysis 4.2). In three trials, the odds ratio
(OR) of pregnancy for the patch versus the COC showed the groups
were similar (Audet 2001; Urdl 2005; Boonyarangkul 2007).

The study of the levonorgestrel (LNG) plus EE patch (Kaunitz 2012)
reported the Pearl Indices for in-treatment pregnancies: 4.96 for the
patch (6 or 13 cycles) and 4.02 for the COC (6 cycles). Confidence
intervals were not provided.

Discontinuation

More patch users discontinued early from the trials reporting those
data than women assigned to use the COC. The ORs for overall
discontinuation were: for Audet 2001 and KluQ 2008 combined,
1.59 (95% CI 1.26 to 2.00; Analysis 1.3); for Urdl 2005 and KluQ
2008 combined, 1.56 (95% CI 1.18 to 2.06; Analysis 4.3); and for the
norelgestromin 150 μg patch in Dittrich 2002, 2.57 (95% CI 0.99 to
6.64; Analysis 2.1).

Patch users were also more likely to discontinue due adverse events
(AEs) than COC users: for Audet 2001 and KluQ 2008 combined,
OR 2.28 (95% CI 1.61 to 3.25; Analysis 1.4); for Urdl 2005 and KluQ
2008 combined, OR 2.11 (95% CI 1.44 to 3.11; Analysis 4.4); and for
Kaunitz 2012, OR 1.82 (95% CI 1.19 to 2.79; Analysis 5.1).

Compliance (regimen adherence)

Patch users showed better compliance to the regimen per cycle
than COC users in the three trials providing such data. In Audet
2001, the OR for compliance was 2.05 (95% CI 1.83 to 2.29; Analysis
1.5) and in Urdl 2005, the OR was 2.76 (95% CI 2.35 to 3.24) (Analysis
4.5). Also, in Kaunitz 2012, women in the levonorgestrel patch group
were less likely to have had cycles with missed days of therapy
compared to the COC group (OR 0.36; 95% CI 0.25 to 0.51; Analysis
5.2). In addition, Dittrich 2002 reported compliance by cycle that

ranged from 94% to 97% for the group with the 20-cm2 patch versus
77% to 80% for the OC group. Data were insuKicient for analysis
here.

The percentages with application site reactions varied. In Audet
2001, approximately 20% of patch users reported skin reactions

and 3% reported early trial discontinuation as a result. Patch
detachment was rare, with women reporting about 5% of the
patches required replacement due to complete (2%) or partial (3%)
detachment (Audet 2001). In Urdl 2005, about 14% of patch users
had application site reactions. For the levonorgestrel patch, Kaunitz
2012 reported 3% of diaries indicated patch detachment. Also, the
diaries reportedly indicated moderate skin irritation in 2.6% of
cycles and severe irritation in 0.1% of cycles (Kaunitz 2012).

Cycle control

Four of the six patch trials had data on cycle control that we could
analyze, but only one significant diKerence was noted. In Urdl 2005,
breakthrough bleeding and spotting was less common within the
patch group than the COC group at cycle 13 (OR 0.65; 95% CI 0.46
to 0.92; Analysis 4.7).

Adverse events

AE data were reported for five patch trials. A few comparisons
showed diKerences between the study groups.

• Patch users more oQen reported breast discomfort or pain
compared to the COC group in three trials:
* Urdl 2005 (OR 2.98; 95% CI 2.29 to 3.90; Analysis 4.8),

* Audet 2001 (OR 3.09; 95% CI 2.26 to 4.22; Analysis 1.8), and

* Boonyarangkul 2007 (OR 9.11; 95% CI 2.48 to 33.52; Analysis
3.4).

• Nausea and vomiting:
* Urdl 2005 found norelgestromin patch users reported more

nausea (OR 2.08; 95% CI 1.46 to 2.95; Analysis 4.10), as well as
vomiting (OR 1.88; 95% CI 1.12 to 3.16; Analysis 4.14).

* The trial of a levonorgestrel patch found vomiting less likely
among patch users (OR 0.35; 95% CI 0.14 to 0.91; Analysis 5.9)
(Kaunitz 2012).

• Other AEs:
* Dysmenorrhea was more common among norelgestromin

patch users in Audet 2001 (OR 1.43; 95% CI 1.03 to 1.99;
Analysis 1.11).

* LNG patch users were less likely to report headache (OR 0.23;
95% CI 0.10 to 0.51; Analysis 5.4) and fatigue (OR 0.18; 95% CI
0.04 to 0.82; Analysis 5.13) than the COC users (Kaunitz 2012).

Few serious adverse events (SAEs) occurred that were considered
related to the study product. For patch users, one each of the
following occurred: pain and paraesthesia in the leQ arm, migraine,
and cholecystitis (Audet 2001); blood clot leQ subclavian vein,
uncontrollable nausea and vomiting, and drug overdose (Benadryl)
(Kaunitz 2012); breast nodule with no malignancy (Dittrich 2002);
and pulmonary embolism (Urdl 2005). In the five trials of the
norelgestromin-containing patch, one venous thromboembolism
among 1892 patch users yields an estimated frequency of 53 per
100,000 women (95% CI 1 to 294). If the LNG patch study were
included, one venous thromboembolism among 3160 patch users
would yield an estimated frequency of 32 per 100,000 women (95%
CI 1 to 176). The COC users had one related SAE each of intracranial
pressure and severe depression (Audet 2001), breast cancer (Urdl
2005), and liver problem (unspecified) (Kaunitz 2012).
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Satisfaction

One patch study had satisfaction data. In Urdl 2005, patch users
were more likely to be very satisfied with their method than COC
users (OR 1.35; 95% CI 1.09 to 1.68; Analysis 4.16).

Vaginal ring versus COC

E�ectiveness

Contraceptive eKectiveness was not significantly diKerent for the
vaginal ring and comparison COCs in the eight trials that reported
pregnancy.

Discontinuation

Eleven of the 12 trials provided data on discontinuation and only
two showed any significant diKerence. In Sabatini 2006, when the
gestodene COC was the comparison, the OR was 0.32 (95% CI 0.16
to 0.66; Analysis 7.2) at 12 cycles. For Gilliam 2010, in which the
comparison was a triphasic norgestimate COC, the OR was 0.52
(95% CI 0.31 to 0.88; Analysis 10.2) at 6 months. The ring users also
had lower odds for discontinuation due to AEs in Sabatini 2006 (OR
0.32; 95% CI 0.15 to 0.70; Analysis 7.3). Women who discontinued
due to 'loss of desire' are not included here, as those data may have
been assessed diKerently than AEs.

Compliance (adherence)

Data were available from four ring trials and findings were mixed
(Veres 2004; Oddsson 2005; Stewart 2007; Gilliam 2010). Two
trials showed no major diKerences (Oddsson 2005; Stewart 2007).
In the crossover trial of Veres 2004, the ring users reported
more noncompliance (OR 3.99; 95% CI 1.87 to 8.52; Analysis 6.4).
Conversely, reports of 'perfect use' over 3 months in Gilliam 2010
were more likely for vaginal ring users versus COC users (OR 1.67;
95% CI 1.04 to 2.68; Analysis 10.3). In addition, Ahrendt 2006
reported full compliance for 89.2% of ring cycles and 85.5% of COC
cycles; data were not suKicient for analysis here.

Cycle control

Seven ring trials reported bleeding data (Oddsson 2005; WesthoK
2005; Ahrendt 2006; Sabatini 2006; Elkind-Hirsch 2007; Stewart
2007; Mohamed 2011). Five obtained the data from diaries, while
Elkind-Hirsch 2007 gathered bleeding data with AEs and Stewart
2007 included a bleeding item in the questionnaire. The significant
diKerences shown between the study groups include the following:

• Ahrendt 2006: For most cycles, the means were not significantly
diKerent, including cycle 13 shown here. However, the mean
number of breakthrough bleeding or spotting days was higher
for the ring group at cycle 6 (MD 2.00; 95% CI 1.57 to 2.43; Analysis
9.4).

• Oddsson 2005: Breakthrough bleeding was less likely for ring
users than COC users at cycle 6 (OR 0.22; 95% CI 0.05 to 0.88;
Analysis 11.6) but not at cycle 13.

• WesthoK 2005: Prolonged bleeding (bleeding or spotting
episode lasting at least 10 days) was less likely for the ring group
(OR 0.42; 95% CI 0.20 to 0.89; Analysis 10.6). Frequent bleeding,
defined as more than four episodes of bleeding or spotting, was
also less likely for the ring users (OR 0.23; 95% CI 0.05 to 1.03;
Analysis 10.4).

• Sabatini 2006:
* Spotting and breakthrough bleeding were less common

among ring users.
□ Compared to the levonorgestrel COC, the OR at cycle 6 was

0.36 (95% CI 0.15 to 0.87; Analysis 6.7); at cycle 12, the OR
was 0.34 (95% CI 0.12 to 0.94; Analysis 6.8).

□ Versus the gestodene COC, the OR at cycle 6 was 0.26 (95%
CI 0.11 to 0.57; Analysis 7.6); at cycle 12, the OR was 0.33
(95% CI 0.12 to 0.91; Analysis 7.7).

* Early or late withdrawal bleeding was less likely among ring
users than COC users.
□ Compared to the levonorgestrel COC, the OR at cycle 6 was

0.23 (95% CI 0.07 to 0.70; Analysis 6.5), and at cycle 12 the
OR was 0.21 (95% CI 0.05 to 0.86; Analysis 6.6).

□ Versus the gestodene COC, the OR at cycle 6 was 0.18 (95%
CI 0.07 to 0.46; Analysis 7.4); at cycle 12 the OR was 0.19
(95% CI 0.05 to 0.73; Analysis 7.5).

Adverse events

Seven trials reported on AEs or side eKects (Duijkers 2004a;
Oddsson 2005; Ahrendt 2006; Sabatini 2006; Elkind-Hirsch 2007;
Stewart 2007; Mohamed 2011). Stewart 2007 used a questionnaire
to elicit side eKects; results for the side eKects being 'worse' are
reported here. Few comparisons showed any significant diKerences
between the groups and those are the focus here.

Vaginal or genital symptoms diKered between the groups in several
comparisons.

• Vaginitis was reported more frequently by the ring users in the
meta-analysis of Duijkers 2004a and Oddsson 2005 (OR 2.84;
95% CI 1.34 to 6.01; Analysis 11.15). This eKect was largely due to
the diKerence in Oddsson 2005. In Ahrendt 2006 and Mohamed
2011 combined, vaginitis was again more common in the ring
arm (OR 2.48; 95% CI 1.39 to 4.43; Analysis 9.12).

• DiKerences in leukorrhea were noted in two meta-analyses and
they favored the COC group: Duijkers 2004a and Oddsson 2005
(OR 6.42; 95% CI 2.71 to 15.22; Analysis 11.17); Ahrendt 2006 and
Mohamed 2011 (OR 3.21; 95% CI 1.61 to 6.40; Analysis 9.13).

• Sabatini 2006 showed less vaginal dryness among the ring users:
compared to the levonorgestrel COC, the OR at cycle 6 was 0.12
(95% CI 0.03 to 0.47; Analysis 6.16) and at cycle 12 the OR was
0.13 (95% CI 0.03 to 0.65; Analysis 6.17). For vaginal dryness in
the gestodene comparison, the OR at cycle 6 was 0.11 (95% CI
0.04 to 0.32; Analysis 7.14); at cycle 12, the OR was 0.12 (95% CI
0.03 to 0.50; Analysis 7.15).

• In Oddsson 2005, ring users were more likely to report genital
pruritus (OR 4.58; 95% CI 1.14 to 18.41; Analysis 11.16).

Emotional symptoms diKered by study arm in two trials (Sabatini
2006; Stewart 2007). In Sabatini 2006, irritability and depression
were less common among the ring users than the COC users. For the
ring versus levonorgestrel COC comparisons, the OR for irritability
at cycle 6 was 0.26 (95% CI 0.08 to 0.88; Analysis 6.19); at cycle 12,
the OR was 0.28 (95% CI 0.08 to 1.01; Analysis 6.20). For depression,
the OR at cycle 12 for ring versus levonorgestrel COC was 0.23 (95%
CI 0.05 to 1.03; Analysis 6.23). For the comparisons of the ring versus
gestodene COC, the OR for irritability at cycle 6 was 0.28 (95% CI 0.08
to 0.99; Analysis 7.16). For depression, the OR at cycle 12 was 0.21
(95% CI 0.05 to 0.84; Analysis 7.19). Emotional lability was reported
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less among ring users in Mohamed 2011 (OR 0.19; 95% CI 0.06 to
0.59; Analysis 9.16).

Other AEs showed some diKerences between study groups. Nausea
was less likely among ring users in Ahrendt 2006 and Mohamed
2011 combined (OR 0.39; 95% CI 0.21 to 0.74; Analysis 9.10) and
in Stewart 2007 (OR 0.31; 95% CI 0.12 to 0.79; Analysis 12.6). Acne
was also reported less oQen for the ring group compared to the
COC group in Mohamed 2011 (OR 0.18; 95% CI 0.06 to 0.54; Analysis
9.14), Stewart 2007 (OR 0.19; 95% CI 0.05 to 0.69; Analysis 12.10),
and Oddsson 2005 (OR 0.23; 95% CI 0.08 to 0.63; Analysis 11.10).
Also in Stewart 2007, women in the ring group were less likely than
the OC users to report worsening of body weight (OR 0.25; 95% CI
0.11 to 0.54; Analysis 12.14), headaches (OR 0.25; 95% CI 0.10 to
0.63; Analysis 12.5), moodiness (OR 0.34; 95 CI 0.15 to 0.76; Analysis
12.11), or sex drive (OR 0.22; 95 CI 0.05 to 0.91; Analysis 12.13). 'Ring-
related problems' were reported for 4.6% and 6.7% of the ring users
in Oddsson 2005 and Mohamed 2011, respectively. In Ahrendt 2006,
'method-related events' occurred in 6.6% of ring users and in 0.4%
of COC users.

For breast tenderness or pain in the meta-analysis of Duijkers 2004a
and Oddsson 2005, the comparison groups were not significantly
diKerent, but heterogeneity was present. Within Oddsson 2005, the
results favored the COC group (OR 2.25; 95% CI 0.99 to 5.14; Analysis
11.11).

SAEs related to the study product were few. However, two vaginal
ring users had deep venous thrombosis (Ahrendt 2006; Oddsson
2005). For the seven trials reporting SAEs, the estimated risk for
deep venous thrombosis in the ring users was 149 (95% CI 18 to
538) per 100,000 women. The woman with thrombosis in Ahrendt
2006 was found to be heterozygous for Factor V Leiden, which is
associated with increased risk for venous thrombosis. Of the COC
users in the ring trials, one had abdominal pain and cholelithiasis
(Ahrendt 2006) and one had hypertension (Oddsson 2005).

Satisfaction and future use

The ring users appeared more satisfied with their method than the
COC users. Four ring studies had such data. The meta-analysis of
WesthoK 2005 and Gilliam 2010 showed significant heterogeneity

with I2 = 88% (OR 1.50; 95% CI 1.01 to 2.24; Analysis 10.7). The
study groups were not significantly diKerent in Gilliam 2010 but the
results for WesthoK 2005 favored the ring group. Also, in WesthoK
2005, more of the ring group planned to use the method aQer the
study (OR 2.51; 95% CI 1.32 to 4.77; Analysis 10.8). In Veres 2004, the
mean score for satisfaction with method was higher for ring users
(MD 0.70; 95% CI 0.37 to 1.03; Analysis 6.25). The ring users were
more likely to report planning to use the method aQer the study (OR
2.49; 95% CI 1.23 to 5.05; Analysis 6.26) (Veres 2004). No significant
diKerence was noted in Ahrendt 2006.

D I S C U S S I O N

Summary of main results

Contraceptive eKectiveness was similar for the contraceptive skin
patch and comparison oral contraceptive. EKectiveness was also
similar for the vaginal ring and the comparison COC. As mentioned
earlier, failure rates for the skin patch and the vaginal ring
appear similar to those for COCs (Trussell 2011). EKectiveness
of contraceptives depends on compliance with the regimen and
continued use (Grimes 2009):

• Compliance data were limited. Patch users showed better
compliance than COC users in the three trials with such
data. Compliance results varied across the four vaginal ring
studies with those data. One found poorer compliance among
the ring users, two showed no diKerence, and one showed
‘perfect’ use was more common for the vaginal ring users
compared to COC users. The accuracy and consistency of
compliance data depend on the data collection instrument
as well as self-reports; the latter can be aKected by social
desirability. The diKerent reporting across trials as compliance
or noncompliance makes makes comparing results diKicult.
However, diKerences in reported compliance did not lead to
significantly lower pregnancy rates. The sample sizes of the trials
could have been insuKicient to detect an actual diKerence in
eKectiveness.

• More patch users discontinued early than women assigned to
use the COC. Furthermore, women in the patch group were
more likely to discontinue due to adverse events. Of 11 vaginal
ring trials with discontinuation data, two showed significant
diKerences between the study groups. Vaginal ring users were
less likely to discontinue (overall or due to AEs) than COC users.

Satisfaction with the contraceptive method may influence
continuation. In one study, patch users were more likely than COC
users to be very satisfied with their method. Of the four ring trials
that reported satisfaction, three found ring users more likely than
the COC group to be satisfied or planning to use the method.
Varying results may be due to diKerences in the comparison COCs,
the instruments used to assess satisfaction, and the duration of the
trials.

For cycle control, the groups were not significantly diKerent in three
of four patch studies with such data. In one trial, breakthrough
bleeding or spotting was less common among patch users. The US
Food and Drug Administration warns that women using the patch
may be exposed to more estrogen on average than women taking
a pill with EE 35 μg (FDA 2012). The ring trials with bleeding data
generally showed fewer problems for the ring group compared to
the COC group. In three of seven trials with such data, the ring group
had fewer episodes of breakthrough bleeding and spotting. One
study showed the ring group had a greater mean for breakthrough
bleeding and spotting days. Fewer problems may relate to steady-
state hormone levels, in contrast to peaks and troughs with oral
contraceptives. The better bleeding patterns did not translate into
less discontinuation, though.

For adverse events, five patch trials and seven ring trials reported
data. Where significant diKerences were noted, norelgestromin
patch users generally had more AEs than the COC users. These
included breast discomfort or pain, dysmenorrhea, nausea, and
vomiting. Patch users had less moodiness. Users of a levonorgestrel
patch had less nausea, headache, and fatigue. Ring users had more
vaginal irritation and discharge than COC users in several trials,
but less nausea and acne. One trial showed ring users had fewer
reports of worsening body weight, headaches, or sex drive. Another
found less irritability, depression, and vaginal dryness among the
ring users than the COC users. However, that trial investigated
certain tolerability issues, presumably actively, whereas other
researchers usually summarized participants’ reports of adverse
events. Participants may report more problems if prompted, but
the eKect should be similar in both groups. Since these trials
were not blinded, the results could be biased. The estimated risk
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for deep venous thrombosis in the users of the norelgestromin
patch was 53 per 100,000 women (95% CI 1 to 294). For the
etonogestrel ring users, the risk was 149 (95% CI 18 to 538) per
100,000 women, but one woman with deep venous thrombosis
had an additional risk factor. Because of the rarity of venous
thromboembolism, these randomized controlled trials are not
informative concerning comparative risk. In surveillance of women
in Olmsted County, Minnesota (USA), the overall incidence of
venous thromboembolism (VTE) from 1966 to 1990 ranged from
27 to 84 per 100,000 women per year, for ages 15 to 19 and 40 to
44 years, respectively (Heit 2005). VTE included both deep venous
thrombosis and pulmonary embolism. The risk for VTE was higher
in pregnancy (96) and even higher in the postpartum period (511)
from 1966 to 1995 (Heit 2005). The increased risk may only aKect
5 to 10 per 10,000 users of the patch or certain COCs per year
(Raymond 2012).

Quality of the evidence

The quality of the evidence for this review was considered low for
the patch and moderate for the ring, based on the evidence from
the studies (Table 1). Of the six patch trials, two provided moderate
or high quality evidence. The main reasons for downgrading patch
studies were not having information on randomization sequence
generation or allocation concealment as well as limitations of
the outcome assessment method, i.e., no pregnancy test or no
structured questionnaire or definition for contraceptive use or cycle
control. Of 12 ring trials, seven had moderate or high quality
evidence. The main limitations ring trials were the randomization
and allocation issues, followed by losses to follow up greater than
20% and exclusions aQer randomization.

CONSORT guidelines for the reporting of randomized controlled
trials recommend the reporting of outcome data in absolute

numbers, rather than percentages (CONSORT 2009). Several trials
reported some outcomes only as percentages, which prevented the
inclusion of those data in the review.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

These trials showed similar eKectiveness rates for a contraceptive
skin patch or a vaginal ring compared a combined oral
contraceptive (COC). The patch could lead to more discontinuation
than the COC. Patch users had increased risk for breast discomfort,
painful periods, nausea, and vomiting. Ring users had more vaginal
irritation and discharge than COC users but better cycle control and
less nausea, acne, and emotional problems.

Implications for research

Randomized controlled trials of the skin patch and vaginal
ring should be reported in a manner consistent with CONSORT
guidelines. The quality of the evidence for this review was low for
the patch and moderate for the ring. Quality could be improved by
providing information on randomization sequence generation and
allocation concealment, using more reliable outcome measures,
reducing losses to follow up, and including all randomized
participants in the analysis. More reporting of pregnancy data
from patch studies would strengthen the evidence regarding
eKectiveness. In addition, assessment and reporting of compliance
would aid the interpretation of results.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomized trial in 10 European countries from May 2002 to Apr 2004.

Participants 1017 women, at least 18 years old, seeking contraception. Exclusion criteria: contraindication for hor-
monal contraception, abortion or breastfeeding in past 2 months, injectable hormonal contraceptive
use in past 6 months, abnormal cervical smear during screening, and use in past 2 months of drugs that
interfere with metabolism of hormonal contraceptives.

Interventions Vaginal ring releasing etonogestrel 120 µg + EE 15 µg daily versus

COC containing drospirenone 3 mg + EE 30 µg;

13 treatment cycles.

Outcomes Contraceptive efficacy, compliance, acceptability, tolerability (adverse events), continuation.

Diary cards used to record ring or pill use; used to determine exposure and dosing compliance.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization conducted via an Interactive Voice Response System.

Allocation concealment
(selection bias)

Low risk Interactive Voice Response System

Blinding (performance
bias and detection bias) 
All outcomes

High risk Open label

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Loss after randomization and before treatment : 1017 - 983 = 34 
Loss after treatment: 267/983 = 27%; ring 29% and COC 25% 
Total loss: (34 + 267) / 1017 = 30%; ring 31% and COC 28%

Ahrendt 2006 

 
 

Methods 39 centers in the United States and 6 centers in Canada. 
A priori sample size determination reported.

Participants Sexually active, healthy women aged 18 to 45 years with a normal body weight and regular menses. 
Exclusions included pregnancy; lactation; high blood pressure; dermal hypersensitivity; squamous in-
traepithelial lesions, adenocarcinoma or malignancy; smoking among those over age 35 years; recent
alcohol or substance abuse; recent use of injectable progestin; recent experimental drug or device use.

Interventions Patch (releasing norelgestromin 150 µg + EE 20 µg daily; N=591 for 6 cycles and N=265 for 13 cycles)

Oral contraceptive (levonorgestrel 50/75/125 µg + EE 30/40/30 µg; N=439 for 6 cycles and N=200 for 13
cycles).

Audet 2001 
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First third of women enrolled were to receive 13 treatment cycles and the remaining women were to re-
ceive 6 cycles.

Outcomes Contraceptive efficacy, cycle control and compliance.

Compliance determined by daily dosing (and patch replacement) noted on diary cards.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk interactive voice-activated randomization system with permuted blocks strati-
fied by study center.

Allocation concealment
(selection bias)

Low risk interactive voice-activated randomization system

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Participant unblinded. Blinding of investigator and outcome assessor not de-
scribed.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Loss after randomization and before treatment: 78/1495 = 5% 
Loss after receiving treatment product: 388/1417 = 27%; patch 30% and COC
24% 
Total loss: (78 + 388)/1495 = 31%; patch 33% and COC 28%

Exclusions after randomization (due to discovery of ineligibility): patch 8/856
(0.9%); COC 6/639 (0.9%).

Audet 2001  (Continued)

 
 

Methods RCT conducted at university hospital in Bangkok (Thailand) from Dec 2005 to Dec 2006.

Participants 96 women, 35 to 48 years old. Inclusion criteria: multiparity, age >=35 years, no contraindication for
hormonal contraceptive use, normal physical and pelvic exams, no OC or implant use in past 3 months
and no DMPA in past year. Exclusion criteria: breastfeeding, postpartum period (undefined), or preg-
nancy.

Interventions 1) Transdermal patch (delivers norelgestromin 150 µg + EE 20 µg) (N=48) 
2) COC levonorgestrel 150 µg + EE 30 µg (N=48) 
Treatment duration: 3 months; monthly follow up visits in clinic

Outcomes Menstrual patterns (via diary) and side effects

Notes No information on sample size calculation; no mention of funding source.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomization in "simple random technique"

Boonyarangkul 2007 
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Allocation concealment
(selection bias)

Unclear risk no information

Blinding (performance
bias and detection bias) 
All outcomes

High risk open-label

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Losses: none reported

Boonyarangkul 2007  (Continued)

 
 

Methods RCT conducted at 32 centers in the United States, Europe and South Africa.

Participants Healthy, ovulatory women aged 18 to 45 years with a normal body weight and regular menses. Exclu-
sions included pregnancy; lactation; heavy smoking; recent alcohol or substance abuse; current cervi-
cal dysplasia; recent select drug or device use.

Interventions 1) 10 cm2 patch (norelgestromin 75 µg + EE 10 µg; N=153) 

2) 15 cm2 patch (releasing norelgestromin 112.5 µg + EE 15 µg; N=157) 

3) 20 cm2 patch (releasing norelgestromin 150 µg + EE 20 µg; N=150) 
4) Oral contraceptive (releasing norelgestromin 250 µg + EE 35 µg; N=150) 
Duration: 4 treatment cycles.

Outcomes Ovulation suppression, cycle control, pituitary-ovarian activity, compliance, patch adhesion, safe-
ty (adverse events). Compliance determined by daily dosing (and patch replacement) noted on diary
cards.

Reported compliance and AEs as percentages without absolute numbers for analysis.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization using a computer-generated schedule with permuted blocks
of four and stratified by study center.

Allocation concealment
(selection bias)

Unclear risk no information

Blinding (performance
bias and detection bias) 
All outcomes

High risk unblinded

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Total loss: 42/610 = 7%; by group, 8% for 10 cm2 and 15 cm2 patches, 9% for 20

cm2 patch, and 3% for COC.

Participants who missed 3 consecutive pills were to be withdrawn from study.

Dittrich 2002 
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Methods Randomized trial at 3 centers in the Netherlands, England, and Scotland from Sep 1998 to Jul 1999.

Participants 85 women, 18 to 40 years, seeking contraception. Inclusion criteria: menstrual cycle 24 to 35 days (+/- 3

days), body mass index (BMI) from 18 and to 29 kg/m2. 
Exclusion criteria: abnormal carbohydrate metabolism or adrenal or thyroid function; contraindication
to hormonal contraceptives; use of hormonal contraceptive in past 2 months (2 months wash-out was
acceptable) or injectable in past 6 months; genital prolapse, vaginitis or bleeding cervical "erosion,"
Papanicolaou smear class III-V, severe or chronic constipation, dyspareunia or other coital problems,
use of drug that interferes with sex steroid metabolism, and history of drug or alcohol abuse.

Interventions Vaginal ring releasing etonogestrel 120 µg + EE 15 µg daily (N=44) versus

COC containing levonorgestrel 150 µg + EE 30 µg (N=41); 6 treatment cycles

Outcomes Contraceptive efficacy, safety (adverse events), discontinuation. Compliance was reported assessed
with diaries in both groups, but not reported.

Researchers reported no differences in analysis of intent-to-treat and per-protocol populations, so in-
tent to treat was reported. 
Study focused on metabolic issues.

Notes Corresponding investigator provided design information for an earlier Cochrane review.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk According to one of the researchers, a computer-generated list was used for
randomization. Block size of 4 for either ring or OC.

Allocation concealment
(selection bias)

High risk According to one of the researchers, no allocation concealment.

Blinding (performance
bias and detection bias) 
All outcomes

High risk Open label

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Loss after randomization and before treatment: 85 - 77 = 8 (7 ring; 1 COC). 
Loss after treatment: 8/77 = 10%; ring 6/37 = 16% and COC 2/40 = 5%. 
Total loss: (8 + 8) / 85 = 19%; ring 30% and COC 7%. 
Eight women withdrew prior to study medication (6 due to abnormal lab val-
ues); intent-to-treat population included 40 (OC) and 37 (ring).

Duijkers 2004a 

 
 

Methods Randomized trial conducted in Louisiana (USA). Modified intent-to-treat analysis used (at least one
treatment dose) with the available data. Reported post hoc power analysis.

Participants 65 healthy women, 18 to 40 years old, seeking contraception or contraceptive steroids for cycle control.
All were nonsmokers or had not smoked for 3 months. Exclusion criteria: contraindication to hormon-
al contraceptive, used drugs that interfered with carbohydrate metabolism, used injectable contracep-
tive in past 6 months or hormonal IUD or OC in past 2 months; had condition relevant to ring use, such
as cervicitis or vaginitis; non-normal Papanicolaou smear; prolapse of cervix, cystocele, or rectocele.

Interventions 1) Vaginal ring (releasing etonogestrel 120 µg plus EE 15 µg daily) (N=34) 
2) OC containing levonorgestrel 100 µg plus 20 µg (N=31) 

Elkind-Hirsch 2007 
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Treatment duration: 5 cycles

Outcomes Primary: insulin sensitivity; also adverse events.

Compliance to regimen reportedly documented during study; no further information provided.

Notes Grant received from Organon USA Inc.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "computer-generated program"

Allocation concealment
(selection bias)

Unclear risk no information

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk no information

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Losses: none reported.

Exclusions: 35% ring and 35% COC; includes women who never used study
product and who discontinued early.

Elkind-Hirsch 2007  (Continued)

 
 

Methods Randomized trial conducted at two Chicago universities (USA) from Mar 2006 to Dec 2008. A priori sam-
ple size determination reported.

Participants 273 healthy women, aged 18 to 45 years, full-time college or university students.

Inclusion criteria: daily access to electronic mail address to fulfill tracking objectives; agreed to avoid
vaginal product use unless instructed by physician or study clinician.

Exclusion criteria: known or suspected pregnancy, pregnancy in past 2 months, plans for pregnancy
in next 6 months, contraindications to combined hormonal contraceptive, allergy or hypersensitivi-
ty to either drug intervention, investigational drug use in past 2 months, family or personal history of
blood clots, prior use of contraceptive vaginal ring, contraceptive patch or OC use within 1 month or in-
jectable contraceptive use in past 6 months, and any other contraindication in medication labeling.

Interventions 1) Vaginal ring releasing etonogestrel 120 µg + EE 15 µg daily (N=136)

2) COC containing norgestimate 180/215/250 µg + EE 25 µg) (N=137)

Duration: 3 cycles.

Participants were sent daily reminders with link to online diaries and surveys.

Outcomes 'Perfect use' during first 3 months; daily diary entries indicated never missed a pill or never removed
the vaginal ring for more than 2 hours during days 1 to 21 of all 3 monthly cycles.

Imperfect use: discontinued early, lost to follow up (did not complete 3-month survey and made no di-
ary entries in month 3), or did not complete 3-month survey.

Online, internet-based diaries and surveys (baseline; 3 and 6 months) for adherence to regimen and ac-
ceptability of assigned method.

Gilliam 2010 
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Continuation at 6 months.

Notes Same contraceptive methods as Westhoff 2005.

Perfect-use analysis was based on all randomized participants in assigned group.

Per-protocol population used to assess secondary aims (compare rates of satisfaction and intention to
continue the contraceptive method at 3 months).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomization algorithm in blocks of 10

Allocation concealment
(selection bias)

Low risk Sequentially-number, opaque, sealed envelopes containing 3-month supply of
contraceptive method.

Individual at university, not associated with clinical portion of study, created
and sealed the randomization envelopes.

Blinding (performance
bias and detection bias) 
All outcomes

High risk Research staK, study physicians, statisticians, and participants were unblinded
to contraceptive method group assignment.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Loss after randomization and before treatment: 1 ring; 1 COC.

Participants that started a contraceptive method completed usage diaries: 135
ring; 136 COC.

3 months 26/273 (10%); ring 15/136 (11%); COC 11/137 (8%).

Total loss (6 months): 36/273 (12%); ring 19/136 (14%), COC 14/137 (10%)

Lost to follow up at 3 months: ring 8/136 (6%), COC 8/137 (6%). 
Exclusions after randomization:

• did not use study medication: 1 each group;

• early termination: 4 ring (including 2 with AE); 1 COC

Gilliam 2010  (Continued)

 
 

Methods Randomized unblinded trial conducted in Italy from August 2003 to December 2003.

Participants 56 women attending the family planning clinic. Inclusion criteria: 22 to 34 years old, reached menarche
at 12 to 14 years old, BMI between 20 and 22 kg/m2, sexually active with habitual partner, no abnormal
menstrual cycles, and no abnormal dietary requirements. 
Exclusion criteria: pregnancy or breastfeeding in past year, hepatic disease, vascular or metabolic dis-
order, > 10 cigarettes/day, history of migraine, use of psychotropic drugs or drugs that affect phar-
macokinetics of contraceptive steroids, use of hormonal contraceptives in past year, hysterectomy or
oophorectomy, and other contraindications for hormonal contraceptives.

Interventions Vaginal ring releasing etonogestrel 120 µg + EE 15 µg daily versus

COC containing desogestrel 150 µg + EE 20 µg;

6 treatment cycles.

Guida 2005 
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Outcomes Continuation. 
Report focused on sexual life satisfaction.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization sequence was "computer-generated".

Allocation concealment
(selection bias)

Low risk Report states that randomization sequence was concealed until after assign-
ment, but does not state how it was concealed.

Blinding (performance
bias and detection bias) 
All outcomes

High risk unblinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Randomized = 56 
Total loss: 5/56 = 9%; ring 7% and COC 11%

Guida 2005  (Continued)

 
 

Methods Multicenter crossover study, presumably conducted in USA, dates not specified.

Participants 1503 sexually active women. Inclusion criteria: any body weight, requesting contraception, 17 to 40
years of age, smokers < 35 years of age, well-controlled hypertension and diabetes mellitus without
vascular disease, regular menses, and appropriate candidate for combination estrogen-progestin con-
traception were randomized (AG200-15, n=1128; COC n=375).

Interventions 1) Transdermal patch, AG200-15, releasing levonorgestrel 120 µg + EE 30 µg;

2) COC containing LNG 100 µg + EE 20 µg;

AG200-15 group treated for 1 year (13 cycles);

COC group initially treated for 6 cycles with COC then 7 cycles of AG200-15.

Outcomes Pregnancy (Pearl Index), breakthrough bleeding and spotting, noncompliance (cycles with reported
missing days of drug-taking), patch wearability, and adverse events.

Percentages presented in figures without absolute numbers; denominators not provided for cycle con-
trol data or breakthrough bleeding or spotting.

Notes Conference presentation. Requested data for cycles 1 to 6 prior to crossover. Investigators communi-
cated they were preparing a manuscript for publication and were unable to share further data at the
time.

Funding: study sponsored by Agile Therapeutics (patch manufacturer). All 3 researchers have relevant
financial interests with Agile: consultant, Medical Advisory Board member, and Chief Medical Officer.

Study features: minorities were highly represented; 60% of participants had not used hormonal contra-
ception immediately prior to enrolling in the study (report says 60% and 68%); 30% of participants had

BMI >= 30 kg/m2; half of that group had BMI >= 35.

Kaunitz 2012 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomized 3:1

Allocation concealment
(selection bias)

Unclear risk Not provided

Blinding (performance
bias and detection bias) 
All outcomes

High risk Open label

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Losses were difficult to estimate given presentation and crossover: overall,
232/1500 (15%) did not complete the study, which includes 39% of COC group
that did not crossover.

Without the crossover, loss estimates: patch-only 84/1125 (7%); COC-only
31/375 (8%).

Kaunitz 2012  (Continued)

 
 

Methods Open label RCT conducted at 2 centers in The Netherlands from 1998 to 1999. 
Sample size calculation based on ability to differentiate between patch and monophasic OC groups in
prothrombin fragment 1+2 from baseline to 6 months.

Participants 104 healthy non-smoking women, aged 18 to 45 years old. Inclusion criteria: regular menstrual cycles,
normal prothrombin and activated partial thromboplastin times, no cervical dysplasia, not pregnant,
BMI <= 35% of ideal, blood pressure <140/90. Exclusion criteria: lactating, pregnant in past 6 months,
contraindication to hormonal therapy, use of steroid hormones in past 2 months or injectable contra-
ceptive in past 6 months, abuse of alcohol or drugs in past 12 months; use of experimental drug or de-
vice, hepatic enzyme-inducing drugs, or drug affecting coagulation in past 30 days; Factor V Leiden mu-
tation.

Interventions 1) Transdermal patch (containing norelgestromin 6 mg/ EE 0.75 mg) (N=36) 
2) Monophasic COC (desogestrel 150 µg/ EE 20 µg) (N=35) 
3) Triphasic COC (levonorgestrel 50/75/125 µg/ EE 30/40/30 µg) (N=33) 
Treatment duration: 6 cycles

Outcomes Primary: hemostasis variables. Also reported adverse events.

Notes Funded by Ortho Women's Health and Urology.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization balanced by permuted blocks (size not specified) and stratified
by center

Allocation concealment
(selection bias)

Low risk Interactive voice-activated system

Blinding (performance
bias and detection bias) 

High risk open label

KluG 2008 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Lost to follow up: 1/104 (1%) overall (from monophasic group)

KluG 2008  (Continued)

 
 

Methods Randomized trial conducted at Kasr El-Aini Hospital in Cairo, Egypt between 01 May 2008 and 31 July
2010.

Participants 600 women. Inclusion criteria: 17 to 42 years of age, at risk of becoming pregnant, regular menstrual cy-
cles, seeking contraception.

Exclusion criteria: contraindications for contraceptive steroid use, use of injectable hormonal contra-
ceptive in past 6 months, use of hormonal IUD or other hormonal contraceptive in past 2 months, abor-
tion or breastfeeding within 2 months before starting trial medication. Also excluded if abnormal cer-
vical smear was diagnosed during screening and prolapse of the uterine cervix, cystocele, or rectocele
was diagnosed before or during screening.

Interventions 1) NuvaRing (N=300), releasing etonogestrel 120 µg + EE 15 µg daily

2) COC (drospirenone 3 mg + EE 30 μg)

Duration: 12 consecutive cycles with each treatment cycle consisting of 3 weeks of ring or pill treat-
ment followed by 1-week ring-free or pill-free period.

Women were seen 5 times: at screening visit and within 1 week after the ring-free or pill-free periods of
cycles 3, 6, 9, and 12 or at premature discontinuation.

Outcomes Cycle control (via diary cards)

• Withdrawal bleeding: 'none' presented as indicator of amenorrhea

• Breakthrough bleeding or spotting: any bleeding or spotting that occurred during the periods of ring
or pill use.
* early, during first 10 days;

* midcycle, on day 11;

* late, during last 10 days of ring or pill use.

Adverse events, reported by participants or observed by physician during examination. Particular at-
tention to blood pressure, acne, body weight, and vaginal discharge.

Metabolic effects (not included in this review)

Notes Unable to obtain information from investigator regarding randomization, allocation concealment, and
funding. Also requested data on AEs and bleeding for all study women; report only provides data on
women who completed the study. Discontinued due to AE: 27 ring and 19 COC women.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomized in 1:1 ratio

Allocation concealment
(selection bias)

Unclear risk Not provided.

Mohamed 2011 
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Blinding (performance
bias and detection bias) 
All outcomes

High risk Open-label

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Lost to follow up: 65/600 (11%); ring 32/300 (11%); COC 33/300 (11%).

Excluded those who discontinued due to AE and other reasons.

• unspecified AE: ring, 27/300 (9%); COC, 17/300 (6%).

• other reasons: ring, desire for pregnancy 2/300 (0.7%); COC, pregnancy 2/300
(0.7%) and desire for pregnancy 3/300 (1%).

Mohamed 2011  (Continued)

 
 

Methods Randomized trial in 11 countries in Europe and South America.

Participants 1030 healthy women, 18 or more years old 
Exclusion criteria: contraindication to hormonal contraception, injectable contraceptive use in past 6
months, postpartum or postabortion in past 2 months, breastfeeding in past 2 months, abnormal cervi-
cal smear in screening, or drugs that interfere with contraceptive metabolism.

Interventions Vaginal ring releasing etonogestrel 120 µg + EE 15 µg daily (N=512) versus

COC containing levonorgestrel 150 µg + EE 30 µg (N=518); 13 treatment cycles.

Outcomes Contraceptive efficacy, compliance, safety, cycle control.

Subjects used diary cards to record ring or pill use; data used to determine exposure and compliance.

Notes Corresponding investigator provided bleeding data.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization conducted with interactive voice response system, which gave
treatment group and medication number.

Allocation concealment
(selection bias)

Low risk interactive voice response system

Blinding (performance
bias and detection bias) 
All outcomes

High risk open label

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Loss after randomization and before treatment: 1079 -1030 = 49 
Loss after treatment = 298/1030 = 29%; ring 29% and COC 29% 
Total loss = (49 + 298) /1079 = 32%; ring 33% and COC 31%

Oddsson 2005 

 
 

Methods Open-label, randomized trial conducted in the Netherlands. Wash-out period of at least 2 normal men-
strual cycles prior to study admission. Report included information on a priori power determination.

Rad 2006 
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Participants 48 healthy premenopausal women between 18 to 34 years old with at least 2 regular menstrual cycles
prior to study admission. Eligibility was assessed with medical history, physical and gynecological ex-
am including cervical smear, vital signs, electrocardiogram, blood chemistry, serology, and test on Fac-
tor V Leiden. 
Exclusion criteria: carrier of Factor V Leiden and personal or family history of venous thromboem-
bolism.

Interventions Vaginal ring releasing nestorone 150 µg + EE 15 µg daily versus

COC containing levonorgestrel 150 µg + EE 30 µg;

3 treatment cycles

Outcomes Pregnancy and continuation. Study focused on hemostasis variables.

Report noted there were no serious adverse events but did not provide AE data.

Notes Investigator provided some information on design.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk According to correspondence with the researcher, the randomization se-
quence was "generated by computer"; study packets were distributed to in-
vestigators by the pharmacy by prescription with subject and randomization
numbers.

Allocation concealment
(selection bias)

Low risk According to correspondence with the researcher, the treatments were con-
cealed in 'large thick" envelopes; the study packets were distributed to investi-
gators by the pharmacy by prescription with subject and randomization num-
bers.

Blinding (performance
bias and detection bias) 
All outcomes

High risk open label

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Loss after randomization and before treatment: 48 - 47 = 1 (ring). 
Loss after treatment: 2 (COC) /47 = 4%. 
Total loss: 3/48 = 6%; ring 4% and COC 8%.

Rad 2006  (Continued)

 
 

Methods Randomized trial conducted from December 2003 to June 2005. Study location not reported; re-
searchers were from Italy.

Participants 280 women with regular menstrual cycles, sexually active, and seeking contraception. Inclusion crite-
ria: same partner throughout the study, which was reportedly based on the investigators' determina-
tion of 'harmony between partners'. Exclusion criteria: contraindication to COC use, psychotropic drug
use, obesity, abnormal Papanicolaou test, and dyspareunia.

Interventions Vaginal ring releasing etonogestrel 120 µg + EE 15 µg daily versus

COC containing levonorgestrel (LNG) 100 µg + EE 20 µg versus COC containing gestodene (GSD) 60 µg +
EE 15 µg;

12 treatment cycles

Sabatini 2006 
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Outcomes Pregnancy, continuation, cycle control, and side effects (adverse events).

Notes Investigator provided information on design and side effects.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk According to the researcher, the randomization was conducted by sequentially
numbering the women and then drawing lots for the three study arms.

Allocation concealment
(selection bias)

Unclear risk No allocation concealment was apparent.

Blinding (performance
bias and detection bias) 
All outcomes

High risk Researcher communicated that no blinding was used.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Loss after randomization (possibly before treatment): 2/282 = 1% 
Loss after treatment: 60/280 = 21%; ring 12% ring, COC LNG 22%, COC GSD
30%. 
Total loss: 62/282 = 22%; ring 12%, LNG 22%, GSD 32%

According to investigator, 2 women were excluded after randomization due to
pregnancy, apparently from the gestodene group.

Sabatini 2006  (Continued)

 
 

Methods Randomized crossover study conducted at urban family planning clinic in USA from Apr 2003 to Feb
2004. 
Pilot study to develop and validate measures of acceptability and use; sample size was based on avail-
able budget.

Participants 130 women attending clinic requesting contraception. Inclusion criteria: no contraindication to hor-
monal contraceptives, age 15 to 21 years, at least 1 regular menstrual cycle before enrollment or with-
in 7 days of abortion, speak either English or Spanish. Exclusion criteria: hormonal contraceptive use in
past month.

Interventions 1) Vaginal ring - NuvaRing® (releasing etonogestrel 120 µg + EE 15 µg) (N=63) 
2) COC norgestimate 250 µg + EE 35 µg (N=67) 
Treatment duration: one method for 3 cycles then switched to other method for 3 cycles

Outcomes Primary: acceptability of ring versus COC including compliance. Data from surveys (computer-assisted
self-interviews).

Pregnancy was assessed by urine test at baseline and after each method was used for 3 cycles.

Notes No mention of funding source

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization sequence by "random number generator"

Stewart 2007 
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Allocation concealment
(selection bias)

Low risk Envelope sequence provided by Department of Epidemiology and Biostatis-
tics; no mention of whether envelopes were opaque or sealed.

Blinding (performance
bias and detection bias) 
All outcomes

High risk unblinded

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Losses: 9% overall (12/130). Flow chart did not distinguish the losses (N=12)
from the discontinuations (N=44) within the study arms.

Stewart 2007  (Continued)

 
 

Methods Open-label, randomized trial in 65 centers in Europe and South Africa. Randomization done in 4:3 ratio
(patch versus OC). Report provided information on a priori power calculation.

Participants 1517 healthy women aged 18 to 45 years. Inclusion criteria: sexually active and at risk of pregnancy,
regular menstrual cycles, at least one normal menses after removal of any IUD or progestin implant,
not pregnant, blood pressure < 140/90, within 35% of ideal body weight, and agree to use only the
study drug as contraception and not use any other systemic steroid. 
Exclusion criteria: lactation or pregnancy in past 42 days, contraindication to hormonal therapy, un-
controlled thyroid disorder, abnormal Papanicolaou test, dermal hypersensitivity to topical applica-
tion, smoking if > 35 years old and if OC use is restricted in this population locally, alcohol or substance
abuse in past 12 months, injectable hormone use in past 6 months, use of experimental drug or device
or hepatic enzyme-inducing drug in past 30 days.

Interventions 1) 20 cm2 patch releasing norelgestromin 150 µg + EE 20 µg daily versus 
2) COC containing desogestrel 150 µg + EE 20 µg. 
First third of women were enrolled for 13 treatment cycles and the remaining women were enrolled for
6 cycles.

Outcomes Pregnancy, continuation, compliance, cycle control, satisfaction, adverse events.

Compliance determined by daily dosing (and patch replacement information) noted on diary cards.

Notes Corresponding investigator provided Ns for calculating satisfaction.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization conducted via interactive voice-activated system; randomized
to treatment within centers by permuted blocks.

Allocation concealment
(selection bias)

Low risk interactive voice-activated system

Blinding (performance
bias and detection bias) 
All outcomes

High risk open label

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Loss after randomization and before treatment: 15 + 13 = 28; 28 / 1517 = 1.8% 
Loss to follow up: 14 + 14 = 28; 28 / 1517 = 1.8% 
Total loss: (28 + 261) / 1517 = 19%; patch 21% and COC 16%.

Urdl 2005 
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Methods Randomized crossover trial conducted during 2002 at a metropolitan university-affiliated clinic in the
USA.

Participants 80 women recruited by flyer and newspaper. Exclusion criteria: < 18 or > 45 years old, contraindication
to COC use, inability to speak or read English, current use of contraceptive implant or IUD, contracep-
tive injection use in past 6 months, current diagnosis of uterine infection or fibroid or cervical dyspla-
sia. In addition: risk factors for genital infection, such as diabetes, chronic use of immune suppressors,
autoimmune disorder such as HIV, > 3 genital infections in past 12 months, > 3 herpes outbreaks in past
12 months, or sexually transmitted infection in past 12 months; and abnormal pelvic exam or cervical
cytology at baseline.

Interventions Crossover:

Vaginal ring releasing etonogestrel 120 µg + EE 15 µg daily (N=40) versus

COC containing levonorgestrel 100 µg + EE 20 µg (N=40);

3 cycles for each treatment.

Outcomes Pregnancy, continuation, compliance, satisfaction. Investigator clarified the denominators for non-
compliance. Vaginal symptoms were also listed in the report, but only means and percentiles. The in-
vestigator did not have standard deviations any longer; without any variance measure, the data could
not be analyzed.

Symptoms were collected with daily diary cards; no information on how compliance was assessed.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk OK-site research pharmacy provided the randomization schedule and allo-
cation verification. Computerized random number generator used balance
blocks of 10 (concealed from study staK doing the enrollment).

Allocation concealment
(selection bias)

Low risk Opaque randomization envelopes had sequential randomization number
on label and contained study assignment information (did not specify if en-
velopes were sealed).

Blinding (performance
bias and detection bias) 
All outcomes

High risk After randomization, no blinding was used.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Loss by crossover period:

period 1, ring first 2/40 = 5%; COC first 4/40 = 10%;

period 2, crossed to COC 5/38 = 13%; crossed to ring 5/36 = 14%. 
Total loss: 16/80 = 20%; ring 7/40 = 18%; COC 9/40 = 23%

Veres 2004 

 
 

Methods Open-label randomized trial in metropolitan university-affiliated clinic in the USA; conducted from May
2003 to March 2004. Report provided information on a priori power calculation.

Westho< 2005 
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Participants 201 women recruited through flyers and internet postings. Inclusion criteria: English-speaking, 18 to
40 years old, regular menstrual cycles, no contraindication to hormonal contraception, no hormonal
contraceptive use in past 2 menses (or 6 menses for injectables), > 2 menses since pregnancy, no recent
use of emergency contraception, and no unprotected sex in past 10 days.

Interventions Immediate start: vaginal ring releasing etonogestrel 120 µg + EE 15 µg daily versus triphasic COC con-
taining norgestimate 180/215/250 µg + EE 25 µg;

84 treatment days

Outcomes Pregnancy, continuation, cycle control, satisfaction. Diaries used to collect bleeding data.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Researcher not involved in study generated assignments with random number
table and simple randomization.

Allocation concealment
(selection bias)

Low risk Sequentially-numbered, sealed, opaque envelopes

Blinding (performance
bias and detection bias) 
All outcomes

High risk Open-label.

Study coordinator and interviewers were blinded to assignment before open-
ing the envelope.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Losses after randomization: none reported. 
Loss (after treatment): 45/201 (22%); ring 23/101 (23%) and COC 22/100 (22%).

Westho< 2005  (Continued)

AE = adverse event
COC = combined oral contraceptive
EE = ethinyl estradiol
IUD = intrauterine device
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Archer 2002 Pooled results from two eligible trials (Audet 2001; Urdl 2005) and one nonrandom trial (Small-
wood 2001)

Archer 2004 Sub-group analysis of data from Audet 2001

Bednarek 2008 Choice of contraceptive method; randomized to observed or Sunday start method

Bjarnadottir 2002 Pooled results from two eligible trials ((Audet 2001; Urdl 2005) and one nonrandom trial (Small-
wood 2001)

Bustillos-Alamilla 2010 Bleeding data does not meet review criteria; participants compared their bleeding to usual and
recorded as 'more, same, or less'. Spotting was reported as 'selected event.' Adverse events were
selected and reported by quarter; some reportedly persisted over time.
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Study Reason for exclusion

Creasy 2000 Abstract reported on the three eligible trials (Audet 2001; Dittrich 2002; Urdl 2005) but did not in-
clude any additional information.

Duijkers 2004b Pharmacodynamic data only

Guazzelli 2011 Not RCT; women chose contraceptive method

Mulders 2001 Only pharmacodynamic data available

Pierson 2000 Only pharmacodynamic data available

Pierson 2003 Only pharmacodynamic data available

Roumen 2006 Study duration was only one cycle.

Sibai 2002 Pooled results from two randomized controlled trials (Audet 2001; Urdl 2005) and one nonrandom
trial (Smallwood 2001).

Smallwood 2001 Non-comparative study

Timmer 2000 Only pharmacokinetic data available

Van den Heuvel 2005 Treatment duration was one cycle

White 2005 Only pharmacokinetic data available

Zacur 2002 Pooled results from two eligible trials (Audet 2001; Urdl 2005) and one nonrandom trial (Small-
wood 2001)

Zieman 2002 Pooled results from two eligible trials (Audet 2001; Urdl 2005) and one nonrandom trial (Small-
wood 2001)

 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods RCT: open-label comparative evaluation

Participants 400 sexually active women 18 to 40 years with regular menses 24 to 35 days and in good general
health; Exclusion criteria: pregnancy or lactation; significant skin reaction to transdermal prepara-
tions or sensitivity to surgical/medical tape; any disease that may worsen under hormonal treat-
ment; use of other contraceptive methods other than study medication

Interventions 1) AG200-15 contraceptive patch; one patch per week for 3 weeks followed by a 7-day patch free pe-
riod for 6 months

2) COC containing levonorgestrel 150 µg + EE 30 µg; one tablet each day for 28-day cycle;

Duration: 6 months

Outcomes Safety; contraceptive efficacy; hormone related adverse events; cycle control (bleeding pattern);
subject compliance and serum concentration of EE and levonorgestrel

Notes  

Agile 2011 

Skin patch and vaginal ring versus combined oral contraceptives for contraception (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

30



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 
 

Methods RCT: double-blind, double-dummy, parallel-group study;

Participants 342 women 18 to 45 years old; smokers not > 35 years at the time of informed consent; normal cer-
vical smear not requiring follow up; history of regular cyclic menstrual periods; Exclusion criteria:
pregnancy or lactation; significant skin reaction to transdermal preparations or sensitivity to surgi-
cal/medical tape; any disease that may worsen under hormonal treatment; use of other contracep-
tive methods other than study medication

Interventions 1) transdermal contraceptive patch containing gestodene 2.1 mg + EE 0.55 mg; one patch per week
for 3 weeks followed by a 7-day patch free period for 7 cycles and placebo tablets

2) oral contraceptive containing levonorgestrel 100 µg + EE 20 µg; 1 tablet a day for 3 weeks fol-
lowed by a 7-day tablet-free period for 7 cycles and placebo patches

Outcomes Primary: cycle control parameters and bleeding pattern indices;

Secondary: pregnancies while on treatment up to 14 days after removal of last patch; blood pres-
sure changes during dosing-free interval

Notes 06 Nov 2012: Bayer representative communicated that the trial was completed. However, the find-
ings are part of much larger file on a product not yet approved. They could not share the study re-
port at this time.

Bayer 2012b 

 
 

Methods RCT: sequence generated by a computer program; allocation concealed in opaque envelope; blind-
ed

Participants 140 women, 18 to 45 years old; new users, restarters or switchers; no contraindications to com-
bined hormonal contraceptive use

Interventions 1) oral contraceptive pill containing ethinyl estradiol 20 µg and levonorgestrel 100 µg; once daily
for 12 months 
2) contraceptive vaginal ring releasing etonogestrel 150 µg + EE 15 µg over 24 hours; replaced
every 4 weeks for 12 months

Outcomes Primary: number of bleeding or spotting days over 12 months from daily bleeding diary; verified by
telephone and face-to-face interviews 

Notes 23 Oct 2012: Investigator communicated that the trial was completed. They are analyzing the data
and expect to have a manuscript by Jan 2013.

Weisberg 2012 
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Comparison 1.   Skin patch releasing norelgestromin 150 µg + EE 20 µg versus COC levonorgestrel 50/75/125 µg + EE
30/40/30 µg

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Pregnancy per cycle 1 9407 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.57 [0.18, 1.77]

2 Kaplan-Meier cumulative pregnancy
rates (95% CI)

    Other data No numeric data

3 Discontinuation - overall (6 or 13 cycles) 2 1564 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.59 [1.26, 2.00]

4 Discontinuation - adverse events (5 or 13
cycles)

2 1564 Peto Odds Ratio (Peto, Fixed, 95%
CI)

2.28 [1.61, 3.25]

5 Compliance per cycle 1 9275 Peto Odds Ratio (Peto, Fixed, 95%
CI)

2.05 [1.83, 2.29]

6 Breakthrough bleeding or spotting (cycle
6)

1 1417 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.36 [0.93, 1.98]

7 Breakthrough bleeding or spotting (cycle
13)

1 1417 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.76 [0.49, 1.18]

8 Breast discomfort 1 1417 Peto Odds Ratio (Peto, Fixed, 95%
CI)

3.09 [2.26, 4.22]

9 Headache 1 1417 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.99 [0.77, 1.27]

10 Nausea 1 1417 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.14 [0.88, 1.49]

11 Dysmenorrhea 1 1417 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.43 [1.03, 1.99]

12 Abdominal pain 1 1417 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.96 [0.66, 1.41]

13 Adverse events - total (6 cycles) 1 69 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.92 [0.28, 3.06]

 
 

Analysis 1.1.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus
COC levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 1 Pregnancy per cycle.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Audet 2001 5/5240 7/4167 100% 0.57[0.18,1.77]

   

Total (95% CI) 5240 4167 100% 0.57[0.18,1.77]

Favors treatment 100.1 50.2 20.5 1 Favors control

Skin patch and vaginal ring versus combined oral contraceptives for contraception (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

32



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total events: 5 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 1.2.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus COC
levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 2 Kaplan-Meier cumulative pregnancy rates (95% CI).

Kaplan-Meier cumulative pregnancy rates (95% CI)

Study Outcome Skin patch COC

Audet 2001 6-cycle rate 0.6 (0 to 1.2) 1.2 (0.2 to 2.1)

Audet 2001 13-cycle rate 1.3 (0 to 2.7) 1.8 (0.2 to 3.4)

 
 

Analysis 1.3.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus COC
levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 3 Discontinuation - overall (6 or 13 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Audet 2001 253/856 133/639 98.66% 1.58[1.25,1.99]

KluQ 2008 3/36 1/33 1.34% 2.6[0.35,19.37]

   

Total (95% CI) 892 672 100% 1.59[1.26,2]

Total events: 256 (Treatment), 134 (Control)  

Heterogeneity: Tau2=0; Chi2=0.24, df=1(P=0.63); I2=0%  

Test for overall effect: Z=3.9(P<0.0001)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 1.4.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus COC
levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 4 Discontinuation - adverse events (5 or 13 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Audet 2001 102/856 33/639 96.93% 2.27[1.59,3.25]

KluQ 2008 3/36 1/33 3.07% 2.6[0.35,19.37]

   

Total (95% CI) 892 672 100% 2.28[1.61,3.25]

Total events: 105 (Treatment), 34 (Control)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.9); I2=0%  

Test for overall effect: Z=4.6(P<0.0001)  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Analysis 1.5.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus
COC levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 5 Compliance per cycle.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Audet 2001 4558/5141 3276/4134 100% 2.05[1.83,2.29]

   

Total (95% CI) 5141 4134 100% 2.05[1.83,2.29]

Total events: 4558 (Treatment), 3276 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=12.44(P<0.0001)  

Favors control 100.1 50.2 20.5 1 Favors treatment

 
 

Analysis 1.6.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus COC
levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 6 Breakthrough bleeding or spotting (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Audet 2001 77/812 43/605 100% 1.36[0.93,1.98]

   

Total (95% CI) 812 605 100% 1.36[0.93,1.98]

Total events: 77 (Treatment), 43 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.59(P=0.11)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 1.7.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus COC
levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 7 Breakthrough bleeding or spotting (cycle 13).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Audet 2001 45/812 43/605 100% 0.76[0.49,1.18]

   

Total (95% CI) 812 605 100% 0.76[0.49,1.18]

Total events: 45 (Treatment), 43 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.21(P=0.23)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 1.8.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20 µg
versus COC levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 8 Breast discomfort.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Audet 2001 152/812 35/605 100% 3.09[2.26,4.22]

   

Total (95% CI) 812 605 100% 3.09[2.26,4.22]

Favors treatment 100.1 50.2 20.5 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total events: 152 (Treatment), 35 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=7.11(P<0.0001)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 1.9.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20 µg
versus COC levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 9 Headache.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Audet 2001 178/812 134/605 100% 0.99[0.77,1.27]

   

Total (95% CI) 812 605 100% 0.99[0.77,1.27]

Total events: 178 (Treatment), 134 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.1(P=0.92)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 1.10.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20
µg versus COC levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 10 Nausea.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Audet 2001 166/812 111/605 100% 1.14[0.88,1.49]

   

Total (95% CI) 812 605 100% 1.14[0.88,1.49]

Total events: 166 (Treatment), 111 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 1.11.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20 µg
versus COC levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 11 Dysmenorrhea.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Audet 2001 108/812 58/605 100% 1.43[1.03,1.99]

   

Total (95% CI) 812 605 100% 1.43[1.03,1.99]

Total events: 108 (Treatment), 58 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.15(P=0.03)  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Analysis 1.12.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20 µg
versus COC levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 12 Abdominal pain.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Audet 2001 66/812 51/605 100% 0.96[0.66,1.41]

   

Total (95% CI) 812 605 100% 0.96[0.66,1.41]

Total events: 66 (Treatment), 51 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.2(P=0.84)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 1.13.   Comparison 1 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus COC
levonorgestrel 50/75/125 µg + EE 30/40/30 µg, Outcome 13 Adverse events - total (6 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

KluQ 2008 29/36 27/33 100% 0.92[0.28,3.06]

   

Total (95% CI) 36 33 100% 0.92[0.28,3.06]

Total events: 29 (Treatment), 27 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.13(P=0.89)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Comparison 2.   Skin patches containing norelgestromin + EE versus COC norgestimate 250 µg + EE 35 µg

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Discontinuation - overall (cycle 4): patch NGMN 150
µg + EE 20 µg versus OC

1 300 Peto Odds Ratio (Peto, Fixed,
95% CI)

2.57 [0.99,
6.64]

2 Discontinuation - overall (cycle 4): patch NGMN
112.5 µg + EE 15 µg versus OC

1 307 Peto Odds Ratio (Peto, Fixed,
95% CI)

2.27 [0.86,
6.04]

3 Discontinuation - overall (cycle 4): patch NGMN 75
µg + EE 10 µg versus OC

1 303 Peto Odds Ratio (Peto, Fixed,
95% CI)

2.34 [0.88,
6.21]

4 Discontinuation - adverse events (cycle 4): patch
NGMN 150 µg + EE 20 µg versus OC

1 300 Peto Odds Ratio (Peto, Fixed,
95% CI)

2.78 [0.68,
11.32]

5 Discontinuation - adverse events (cycle 4): patch
NGMN 112.5 µg + EE 15 µg versus OC

1 307 Peto Odds Ratio (Peto, Fixed,
95% CI)

2.66 [0.65,
10.80]

6 Discontinuation - adverse events (cycle 4): patch
NGMN 75 µg + EE 10 µg versus OC

1 303 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.50 [0.05,
4.85]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

7 Breakthrough bleeding or spotting (cycle 3): patch
NGMN 150 µg + EE 20 µg versus OC

1 300 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.66 [0.34,
1.30]

8 Breakthrough bleeding or spotting (cycle 3): patch
NGMN 112.5 µg + EE 15 µg versus OC

1 307 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.72 [0.37,
1.38]

9 Breakthrough bleeding or spotting (cycle 3): patch
NGMN 75 µg + EE 10 µg versus OC

1 303 Peto Odds Ratio (Peto, Fixed,
95% CI)

1.13 [0.61,
2.08]

 
 

Analysis 2.1.   Comparison 2 Skin patches containing norelgestromin + EE versus COC norgestimate 250
µg + EE 35 µg, Outcome 1 Discontinuation - overall (cycle 4): patch NGMN 150 µg + EE 20 µg versus OC.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Dittrich 2002 13/150 5/150 100% 2.57[0.99,6.64]

   

Total (95% CI) 150 150 100% 2.57[0.99,6.64]

Total events: 13 (Treatment), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.94(P=0.05)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 2.2.   Comparison 2 Skin patches containing norelgestromin + EE versus COC norgestimate 250
µg + EE 35 µg, Outcome 2 Discontinuation - overall (cycle 4): patch NGMN 112.5 µg + EE 15 µg versus OC.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Dittrich 2002 12/157 5/150 100% 2.27[0.86,6.04]

   

Total (95% CI) 157 150 100% 2.27[0.86,6.04]

Total events: 12 (Treatment), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.65(P=0.1)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 2.3.   Comparison 2 Skin patches containing norelgestromin + EE versus COC norgestimate 250
µg + EE 35 µg, Outcome 3 Discontinuation - overall (cycle 4): patch NGMN 75 µg + EE 10 µg versus OC.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Dittrich 2002 12/153 5/150 100% 2.34[0.88,6.21]

   

Total (95% CI) 153 150 100% 2.34[0.88,6.21]

Favors treatment 1000.01 100.1 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total events: 12 (Treatment), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.7(P=0.09)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 2.4.   Comparison 2 Skin patches containing norelgestromin + EE versus COC norgestimate 250 µg
+ EE 35 µg, Outcome 4 Discontinuation - adverse events (cycle 4): patch NGMN 150 µg + EE 20 µg versus OC.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Dittrich 2002 6/150 2/150 100% 2.78[0.68,11.32]

   

Total (95% CI) 150 150 100% 2.78[0.68,11.32]

Total events: 6 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.43(P=0.15)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 2.5.   Comparison 2 Skin patches containing norelgestromin + EE versus COC norgestimate 250 µg +
EE 35 µg, Outcome 5 Discontinuation - adverse events (cycle 4): patch NGMN 112.5 µg + EE 15 µg versus OC.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Dittrich 2002 6/157 2/150 100% 2.66[0.65,10.8]

   

Total (95% CI) 157 150 100% 2.66[0.65,10.8]

Total events: 6 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.37(P=0.17)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 2.6.   Comparison 2 Skin patches containing norelgestromin + EE versus COC norgestimate 250 µg
+ EE 35 µg, Outcome 6 Discontinuation - adverse events (cycle 4): patch NGMN 75 µg + EE 10 µg versus OC.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Dittrich 2002 1/153 2/150 100% 0.5[0.05,4.85]

   

Total (95% CI) 153 150 100% 0.5[0.05,4.85]

Total events: 1 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.6(P=0.55)  

Favors treatment 1000.01 100.1 1 Favors control
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Analysis 2.7.   Comparison 2 Skin patches containing norelgestromin + EE versus COC norgestimate 250 µg +
EE 35 µg, Outcome 7 Breakthrough bleeding or spotting (cycle 3): patch NGMN 150 µg + EE 20 µg versus OC.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Dittrich 2002 16/150 23/150 100% 0.66[0.34,1.3]

   

Total (95% CI) 150 150 100% 0.66[0.34,1.3]

Total events: 16 (Treatment), 23 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.2(P=0.23)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 2.8.   Comparison 2 Skin patches containing norelgestromin + EE versus COC norgestimate 250 µg +
EE 35 µg, Outcome 8 Breakthrough bleeding or spotting (cycle 3): patch NGMN 112.5 µg + EE 15 µg versus OC.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Dittrich 2002 18/157 23/150 100% 0.72[0.37,1.38]

   

Total (95% CI) 157 150 100% 0.72[0.37,1.38]

Total events: 18 (Treatment), 23 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.99(P=0.32)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 2.9.   Comparison 2 Skin patches containing norelgestromin + EE versus COC norgestimate 250 µg
+ EE 35 µg, Outcome 9 Breakthrough bleeding or spotting (cycle 3): patch NGMN 75 µg + EE 10 µg versus OC.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Dittrich 2002 26/153 23/150 100% 1.13[0.61,2.08]

   

Total (95% CI) 153 150 100% 1.13[0.61,2.08]

Total events: 26 (Treatment), 23 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.39(P=0.7)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Comparison 3.   Skin patch releasing norelgestromin 150 µg + EE 20 µg versus COC levonorgestrel 150 µg + EE 30 µg

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Pregnancy per woman (3 cy-
cles)

1 96 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

2 Spotting (3 cycles) 1 96 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.13 [0.01, 1.28]

3 Amenorrhea 1 96 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Breast tenderness 1 96 Peto Odds Ratio (Peto, Fixed, 95% CI) 9.11 [2.48, 33.52]

5 Nausea 1 96 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.42 [0.66, 8.90]

 
 

Analysis 3.1.   Comparison 3 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus
COC levonorgestrel 150 µg + EE 30 µg, Outcome 1 Pregnancy per woman (3 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Boonyarangkul 2007 0/48 0/48   Not estimable

   

Total (95% CI) 48 48 Not estimable

Total events: 0 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 3.2.   Comparison 3 Skin patch releasing norelgestromin 150 µg + EE 20
µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 2 Spotting (3 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Boonyarangkul 2007 0/48 3/48 100% 0.13[0.01,1.28]

   

Total (95% CI) 48 48 100% 0.13[0.01,1.28]

Total events: 0 (Treatment), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.75(P=0.08)  

Favors treatment 5000.002 100.1 1 Favors control

 
 

Analysis 3.3.   Comparison 3 Skin patch releasing norelgestromin 150 µg + EE
20 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 3 Amenorrhea.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Boonyarangkul 2007 0/48 0/48   Not estimable

   

Total (95% CI) 48 48 Not estimable

Total events: 0 (Treatment), 0 (Control)  

Favors treatment 100.1 50.2 20.5 1 Favors control

Skin patch and vaginal ring versus combined oral contraceptives for contraception (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

40



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 3.4.   Comparison 3 Skin patch releasing norelgestromin 150 µg + EE 20
µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 4 Breast tenderness.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Boonyarangkul 2007 10/48 0/48 100% 9.11[2.48,33.52]

   

Total (95% CI) 48 48 100% 9.11[2.48,33.52]

Total events: 10 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.32(P=0)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 3.5.   Comparison 3 Skin patch releasing norelgestromin 150 µg +
EE 20 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 5 Nausea.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Boonyarangkul 2007 7/48 3/48 100% 2.42[0.66,8.9]

   

Total (95% CI) 48 48 100% 2.42[0.66,8.9]

Total events: 7 (Treatment), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.33(P=0.18)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Comparison 4.   Skin patch releasing norelgestromin 150 µg + EE 20 µg versus COC desogestrel 150 µg + EE 20 µg

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Pregnancy per woman 1 1484 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.49 [0.30, 7.53]

2 Kaplan-Meier cumulative pregnancy
rates (95% CI)

    Other data No numeric data

3 Discontinuation - overall (6 or 13 cy-
cles)

2 1559 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.56 [1.18, 2.06]

Skin patch and vaginal ring versus combined oral contraceptives for contraception (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

41



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

4 Discontinuation - adverse events (6 or
13 cycles)

2 1559 Peto Odds Ratio (Peto, Fixed, 95%
CI)

2.11 [1.44, 3.11]

5 Compliance per cycle 1 10593 Peto Odds Ratio (Peto, Fixed, 95%
CI)

2.76 [2.35, 3.24]

6 Breakthrough bleeding and spotting
(cycle 3)

1 1489 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.92 [0.69, 1.24]

7 Breakthrough bleeding and spotting
(cycle 13)

1 1489 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.65 [0.46, 0.92]

8 Breast discomfort or pain 1 1489 Peto Odds Ratio (Peto, Fixed, 95%
CI)

2.98 [2.29, 3.90]

9 Headache 1 1489 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.82 [0.64, 1.05]

10 Nausea 1 1489 Peto Odds Ratio (Peto, Fixed, 95%
CI)

2.08 [1.46, 2.95]

11 Dysmenorrhea 1 1489 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.15 [0.72, 1.83]

12 Abdominal pain 1 1489 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.98 [0.71, 1.36]

13 Vaginitis 1 1489 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.95 [0.62, 1.46]

14 Vomiting 1 1489 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.88 [1.12, 3.16]

15 Adverse events - total 1 70 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.95 [0.67, 5.65]

16 Very satisfied with method 1 1352 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.35 [1.09, 1.68]

 
 

Analysis 4.1.   Comparison 4 Skin patch releasing norelgestromin 150 µg + EE 20
µg versus COC desogestrel 150 µg + EE 20 µg, Outcome 1 Pregnancy per woman.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Urdl 2005 4/844 2/640 100% 1.49[0.3,7.53]

   

Total (95% CI) 844 640 100% 1.49[0.3,7.53]

Total events: 4 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.49(P=0.63)  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Analysis 4.2.   Comparison 4 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus COC
desogestrel 150 µg + EE 20 µg, Outcome 2 Kaplan-Meier cumulative pregnancy rates (95% CI).

Kaplan-Meier cumulative pregnancy rates (95% CI)

Study Outcome Skin patch COC

Urdl 2005 6-cycle rate 0.5 (0 to 1.0) 0.3 (0 to 0.8)

Urdl 2005 13-cycle rate 0.5 (0 to 1.0) 0.3 (0 to 0.8)

 
 

Analysis 4.3.   Comparison 4 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus
COC desogestrel 150 µg + EE 20 µg, Outcome 3 Discontinuation - overall (6 or 13 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

KluQ 2008 3/36 2/34 2.38% 1.44[0.24,8.77]

Urdl 2005 154/846 79/643 97.62% 1.57[1.18,2.08]

   

Total (95% CI) 882 677 100% 1.56[1.18,2.06]

Total events: 157 (Treatment), 81 (Control)  

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.93); I2=0%  

Test for overall effect: Z=3.14(P=0)  

Favors treatment 50.2 20.5 1 Favors control

 
 

Analysis 4.4.   Comparison 4 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus COC
desogestrel 150 µg + EE 20 µg, Outcome 4 Discontinuation - adverse events (6 or 13 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

KluQ 2008 3/36 1/34 3.68% 2.68[0.36,19.91]

Urdl 2005 81/846 29/643 96.32% 2.1[1.42,3.1]

   

Total (95% CI) 882 677 100% 2.11[1.44,3.11]

Total events: 84 (Treatment), 30 (Control)  

Heterogeneity: Tau2=0; Chi2=0.06, df=1(P=0.81); I2=0%  

Test for overall effect: Z=3.82(P=0)  

Favors treatment 200.05 50.2 1 Favors control

 
 

Analysis 4.5.   Comparison 4 Skin patch releasing norelgestromin 150 µg + EE 20
µg versus COC desogestrel 150 µg + EE 20 µg, Outcome 5 Compliance per cycle.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Urdl 2005 5712/5922 4233/4671 100% 2.76[2.35,3.24]

   

Total (95% CI) 5922 4671 100% 2.76[2.35,3.24]

Total events: 5712 (Treatment), 4233 (Control)  

Heterogeneity: Not applicable  

Favors control 100.1 50.2 20.5 1 Favors treatment
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Test for overall effect: Z=12.43(P<0.0001)  

Favors control 100.1 50.2 20.5 1 Favors treatment

 
 

Analysis 4.6.   Comparison 4 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus
COC desogestrel 150 µg + EE 20 µg, Outcome 6 Breakthrough bleeding and spotting (cycle 3).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Urdl 2005 118/846 96/643 100% 0.92[0.69,1.24]

   

Total (95% CI) 846 643 100% 0.92[0.69,1.24]

Total events: 118 (Treatment), 96 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.53(P=0.59)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 4.7.   Comparison 4 Skin patch releasing norelgestromin 150 µg + EE 20 µg versus
COC desogestrel 150 µg + EE 20 µg, Outcome 7 Breakthrough bleeding and spotting (cycle 13).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Urdl 2005 69/846 77/643 100% 0.65[0.46,0.92]

   

Total (95% CI) 846 643 100% 0.65[0.46,0.92]

Total events: 69 (Treatment), 77 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.45(P=0.01)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 4.8.   Comparison 4 Skin patch releasing norelgestromin 150 µg + EE 20 µg
versus COC desogestrel 150 µg + EE 20 µg, Outcome 8 Breast discomfort or pain.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Urdl 2005 212/846 57/643 100% 2.98[2.29,3.9]

   

Total (95% CI) 846 643 100% 2.98[2.29,3.9]

Total events: 212 (Treatment), 57 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=8.04(P<0.0001)  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Analysis 4.9.   Comparison 4 Skin patch releasing norelgestromin 150 µg +
EE 20 µg versus COC desogestrel 150 µg + EE 20 µg, Outcome 9 Headache.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Urdl 2005 171/846 152/643 100% 0.82[0.64,1.05]

   

Total (95% CI) 846 643 100% 0.82[0.64,1.05]

Total events: 171 (Treatment), 152 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.59(P=0.11)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 4.10.   Comparison 4 Skin patch releasing norelgestromin 150 µg
+ EE 20 µg versus COC desogestrel 150 µg + EE 20 µg, Outcome 10 Nausea.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Urdl 2005 103/846 38/643 100% 2.08[1.46,2.95]

   

Total (95% CI) 846 643 100% 2.08[1.46,2.95]

Total events: 103 (Treatment), 38 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=4.09(P<0.0001)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 4.11.   Comparison 4 Skin patch releasing norelgestromin 150 µg + EE
20 µg versus COC desogestrel 150 µg + EE 20 µg, Outcome 11 Dysmenorrhea.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Urdl 2005 45/846 30/643 100% 1.15[0.72,1.83]

   

Total (95% CI) 846 643 100% 1.15[0.72,1.83]

Total events: 45 (Treatment), 30 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.57(P=0.57)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 4.12.   Comparison 4 Skin patch releasing norelgestromin 150 µg + EE
20 µg versus COC desogestrel 150 µg + EE 20 µg, Outcome 12 Abdominal pain.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Urdl 2005 93/846 72/643 100% 0.98[0.71,1.36]

   

Total (95% CI) 846 643 100% 0.98[0.71,1.36]

Favors treatment 100.1 50.2 20.5 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total events: 93 (Treatment), 72 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.12(P=0.9)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 4.13.   Comparison 4 Skin patch releasing norelgestromin 150 µg
+ EE 20 µg versus COC desogestrel 150 µg + EE 20 µg, Outcome 13 Vaginitis.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Urdl 2005 50/846 40/643 100% 0.95[0.62,1.46]

   

Total (95% CI) 846 643 100% 0.95[0.62,1.46]

Total events: 50 (Treatment), 40 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.25(P=0.8)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 4.14.   Comparison 4 Skin patch releasing norelgestromin 150 µg +
EE 20 µg versus COC desogestrel 150 µg + EE 20 µg, Outcome 14 Vomiting.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Urdl 2005 43/846 17/643 100% 1.88[1.12,3.16]

   

Total (95% CI) 846 643 100% 1.88[1.12,3.16]

Total events: 43 (Treatment), 17 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.37(P=0.02)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 4.15.   Comparison 4 Skin patch releasing norelgestromin 150 µg + EE 20
µg versus COC desogestrel 150 µg + EE 20 µg, Outcome 15 Adverse events - total.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

KluQ 2008 29/36 23/34 100% 1.95[0.67,5.65]

   

Total (95% CI) 36 34 100% 1.95[0.67,5.65]

Total events: 29 (Treatment), 23 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.23(P=0.22)  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Analysis 4.16.   Comparison 4 Skin patch releasing norelgestromin 150 µg + EE 20 µg
versus COC desogestrel 150 µg + EE 20 µg, Outcome 16 Very satisfied with method.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Urdl 2005 473/771 314/581 100% 1.35[1.09,1.68]

   

Total (95% CI) 771 581 100% 1.35[1.09,1.68]

Total events: 473 (Treatment), 314 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.69(P=0.01)  

Favors control 100.1 50.2 20.5 1 Favors treatment

 
 

Comparison 5.   Skin patch containing levonorgestrel + EE versus COC levonorgestrel 100 µg + EE 20 µg

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Discontinuation - adverse events
(cycle 6)

1 1385 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.82 [1.19, 2.79]

2 Noncompliance per cycle (cycle 6) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.36 [0.25, 0.51]

3 Breast tenderness (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.23 [0.50, 3.07]

4 Headache (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.23 [0.10, 0.51]

5 Migraine (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.62 [0.47, 5.59]

6 Nausea (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.95 [0.51, 1.75]

7 Dysmenorrhea (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.48 [0.19, 1.22]

8 Acne (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.61 [0.24, 1.53]

9 Vomiting (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.35 [0.14, 0.91]

10 Mood swings (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.43 [0.38, 5.42]

11 Depression (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.78 [0.55, 5.71]

12 Dizziness (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.99 [0.28, 3.59]

13 Fatigue (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.18 [0.04, 0.82]

14 Hypertension (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.36 [0.09, 1.36]

15 Libido decreased (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.65 [0.11, 3.97]

16 Weight increased (6 cycles) 1 1612 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.19 [0.82, 5.87]
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Analysis 5.1.   Comparison 5 Skin patch containing levonorgestrel + EE versus COC
levonorgestrel 100 µg + EE 20 µg, Outcome 1 Discontinuation - adverse events (cycle 6).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 105/1041 18/344 100% 1.82[1.19,2.79]

   

Total (95% CI) 1041 344 100% 1.82[1.19,2.79]

Total events: 105 (Experimental), 18 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.74(P=0.01)  

Favors experimental 1000.01 100.1 1 Favors control

 
 

Analysis 5.2.   Comparison 5 Skin patch containing levonorgestrel + EE versus COC
levonorgestrel 100 µg + EE 20 µg, Outcome 2 Noncompliance per cycle (cycle 6).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 119/1268 69/344 100% 0.36[0.25,0.51]

   

Total (95% CI) 1268 344 100% 0.36[0.25,0.51]

Total events: 119 (Experimental), 69 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=5.47(P<0.0001)  

Favors experimental 1000.01 100.1 1 Favors control

 
 

Analysis 5.3.   Comparison 5 Skin patch containing levonorgestrel + EE versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 3 Breast tenderness (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 23/1268 5/344 100% 1.23[0.5,3.07]

   

Total (95% CI) 1268 344 100% 1.23[0.5,3.07]

Total events: 23 (Experimental), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.45(P=0.65)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 5.4.   Comparison 5 Skin patch containing levonorgestrel + EE versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 4 Headache (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 19/1268 16/344 100% 0.23[0.1,0.51]

   

Favors treatment 1000.01 100.1 1 Favors control
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Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total (95% CI) 1268 344 100% 0.23[0.1,0.51]

Total events: 19 (Experimental), 16 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.56(P=0)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 5.5.   Comparison 5 Skin patch containing levonorgestrel + EE
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 5 Migraine (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 13/1268 2/344 100% 1.62[0.47,5.59]

   

Total (95% CI) 1268 344 100% 1.62[0.47,5.59]

Total events: 13 (Experimental), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 5.6.   Comparison 5 Skin patch containing levonorgestrel + EE
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 6 Nausea (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 49/1268 14/344 100% 0.95[0.51,1.75]

   

Total (95% CI) 1268 344 100% 0.95[0.51,1.75]

Total events: 49 (Experimental), 14 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.17(P=0.86)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 5.7.   Comparison 5 Skin patch containing levonorgestrel + EE versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 7 Dysmenorrhea (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 18/1268 9/344 100% 0.48[0.19,1.22]

   

Total (95% CI) 1268 344 100% 0.48[0.19,1.22]

Total events: 18 (Experimental), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.53(P=0.13)  

Favors treatment 1000.01 100.1 1 Favors control
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Analysis 5.8.   Comparison 5 Skin patch containing levonorgestrel + EE
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 8 Acne (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 19/1268 8/344 100% 0.61[0.24,1.53]

   

Total (95% CI) 1268 344 100% 0.61[0.24,1.53]

Total events: 19 (Experimental), 8 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.06(P=0.29)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 5.9.   Comparison 5 Skin patch containing levonorgestrel + EE
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 9 Vomiting (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 16/1268 10/344 100% 0.35[0.14,0.91]

   

Total (95% CI) 1268 344 100% 0.35[0.14,0.91]

Total events: 16 (Experimental), 10 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.15(P=0.03)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 5.10.   Comparison 5 Skin patch containing levonorgestrel + EE versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 10 Mood swings (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 11/1268 2/344 100% 1.43[0.38,5.42]

   

Total (95% CI) 1268 344 100% 1.43[0.38,5.42]

Total events: 11 (Experimental), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.53(P=0.6)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 5.11.   Comparison 5 Skin patch containing levonorgestrel + EE versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 11 Depression (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 15/1268 2/344 100% 1.78[0.55,5.71]

Favors treatment 1000.01 100.1 1 Favors control
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Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

   

Total (95% CI) 1268 344 100% 1.78[0.55,5.71]

Total events: 15 (Experimental), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.97(P=0.33)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 5.12.   Comparison 5 Skin patch containing levonorgestrel + EE
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 12 Dizziness (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 11/1268 3/344 100% 0.99[0.28,3.59]

   

Total (95% CI) 1268 344 100% 0.99[0.28,3.59]

Total events: 11 (Experimental), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.01(P=0.99)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 5.13.   Comparison 5 Skin patch containing levonorgestrel + EE
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 13 Fatigue (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 5/1268 5/344 100% 0.18[0.04,0.82]

   

Total (95% CI) 1268 344 100% 0.18[0.04,0.82]

Total events: 5 (Experimental), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.22(P=0.03)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 5.14.   Comparison 5 Skin patch containing levonorgestrel + EE versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 14 Hypertension (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 8/1268 5/344 100% 0.36[0.09,1.36]

   

Total (95% CI) 1268 344 100% 0.36[0.09,1.36]

Total events: 8 (Experimental), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.51(P=0.13)  

Favors treatment 1000.01 100.1 1 Favors control
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Analysis 5.15.   Comparison 5 Skin patch containing levonorgestrel + EE versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 15 Libido decreased (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 5/1268 2/344 100% 0.65[0.11,3.97]

   

Total (95% CI) 1268 344 100% 0.65[0.11,3.97]

Total events: 5 (Experimental), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.47(P=0.64)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 5.16.   Comparison 5 Skin patch containing levonorgestrel + EE versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 16 Weight increased (6 cycles).

Study or subgroup Experimental Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Kaunitz 2012 22/1268 2/344 100% 2.19[0.82,5.87]

   

Total (95% CI) 1268 344 100% 2.19[0.82,5.87]

Total events: 22 (Experimental), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.57(P=0.12)  

Favors treatment 2000.005 100.1 1 Favors control

 
 

Comparison 6.   Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC levonorgestrel 100 µg + EE 20 µg

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Pregnancy per woman 2 342 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.14 [0.00, 7.00]

2 Discontinuation - overall (3 to 12 cycles) 3 407 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.66 [0.39, 1.11]

3 Discontinuation - adverse events (3 or 12
cycles)

2 342 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.48 [0.20, 1.11]

4 Noncompliance per woman 1 154 Peto Odds Ratio (Peto, Fixed,
95% CI)

3.99 [1.87, 8.52]

5 Early or late withdrawal bleeding (cycle 6) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.23 [0.07, 0.70]

6 Early or late withdrawal bleeding (cycle 12) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.21 [0.05, 0.86]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

7 Spotting or breakthrough bleeding (cycle
6)

1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.36 [0.15, 0.87]

8 Spotting or breakthrough bleeding (cycle
12)

1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.34 [0.12, 0.94]

9 Breakthrough bleeding (cycle 5) 1 55 Odds Ratio (M-H, Fixed, 95% CI) 0.07 [0.00, 1.42]

10 Breast tenderness (cycles 5 & 6) 2 243 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.63 [0.22, 1.79]

11 Breast tenderness (cycle 12) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.66 [0.18, 2.34]

12 Headache (cycle 6) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.80 [0.32, 2.02]

13 Headache (cycle 12) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.65 [0.23, 1.86]

14 Nausea (cycle 6) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.44 [0.14, 1.35]

15 Nausea (cycle 12) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.31 [0.08, 1.19]

16 Vaginal dryness (cycle 6) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.12 [0.03, 0.47]

17 Vaginal dryness (cycle 12) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.13 [0.03, 0.65]

18 Vaginal yeast infection/discomfort (cycle
5)

1 55 Odds Ratio (M-H, Fixed, 95% CI) 6.02 [0.30, 122.32]

19 Irritability (cycle 6) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.26 [0.08, 0.88]

20 Irritability (cycle 12) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.28 [0.08, 1.01]

21 Mood swings (cycle 5) 1 55 Odds Ratio (M-H, Fixed, 95% CI) 0.77 [0.05, 12.92]

22 Depression (cycle 6) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.31 [0.08, 1.19]

23 Depression (cycle 12) 1 188 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.23 [0.05, 1.03]

24 Hot flashes (cycle 5) 1 55 Odds Ratio (M-H, Fixed, 95% CI) 0.25 [0.01, 6.38]

25 Mean score for satisfaction with method 1 128 Mean Difference (IV, Fixed, 95%
CI)

0.70 [0.37, 1.03]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

26 Planned to use method 1 128 Peto Odds Ratio (Peto, Fixed,
95% CI)

2.49 [1.23, 5.05]

 
 

Analysis 6.1.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 1 Pregnancy per woman.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 0/94 0/94   Not estimable

Veres 2004 0/76 1/78 100% 0.14[0,7]

   

Total (95% CI) 170 172 100% 0.14[0,7]

Total events: 0 (Treatment), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.99(P=0.32)  

Favors treatment 10000.001 100.1 1 Favors control

 
 

Analysis 6.2.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 2 Discontinuation - overall (3 to 12 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Elkind-Hirsch 2007 12/34 11/31 26.81% 0.99[0.36,2.72]

Sabatini 2006 11/94 21/94 47.51% 0.47[0.22,1.01]

Veres 2004 7/76 9/78 25.68% 0.78[0.28,2.19]

   

Total (95% CI) 204 203 100% 0.66[0.39,1.11]

Total events: 30 (Treatment), 41 (Control)  

Heterogeneity: Tau2=0; Chi2=1.47, df=2(P=0.48); I2=0%  

Test for overall effect: Z=1.58(P=0.11)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 6.3.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC
levonorgestrel 100 µg + EE 20 µg, Outcome 3 Discontinuation - adverse events (3 or 12 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 8/94 14/94 90.77% 0.54[0.22,1.31]

Veres 2004 0/76 2/78 9.23% 0.14[0.01,2.21]

   

Total (95% CI) 170 172 100% 0.48[0.2,1.11]

Total events: 8 (Treatment), 16 (Control)  

Favors treatment 10000.001 100.1 1 Favors control

Skin patch and vaginal ring versus combined oral contraceptives for contraception (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

54



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Heterogeneity: Tau2=0; Chi2=0.85, df=1(P=0.36); I2=0%  

Test for overall effect: Z=1.72(P=0.09)  

Favors treatment 10000.001 100.1 1 Favors control

 
 

Analysis 6.4.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 4 Noncompliance per woman.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Veres 2004 26/76 8/78 100% 3.99[1.87,8.52]

   

Total (95% CI) 76 78 100% 3.99[1.87,8.52]

Total events: 26 (Treatment), 8 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.57(P=0)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 6.5.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 5 Early or late withdrawal bleeding (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 2/94 11/94 100% 0.23[0.07,0.7]

   

Total (95% CI) 94 94 100% 0.23[0.07,0.7]

Total events: 2 (Treatment), 11 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.58(P=0.01)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 6.6.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC
levonorgestrel 100 µg + EE 20 µg, Outcome 6 Early or late withdrawal bleeding (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 1/94 7/94 100% 0.21[0.05,0.86]

   

Total (95% CI) 94 94 100% 0.21[0.05,0.86]

Total events: 1 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.16(P=0.03)  

Favors treatment 1000.01 100.1 1 Favors control
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Analysis 6.7.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC
levonorgestrel 100 µg + EE 20 µg, Outcome 7 Spotting or breakthrough bleeding (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 6/94 16/94 100% 0.36[0.15,0.87]

   

Total (95% CI) 94 94 100% 0.36[0.15,0.87]

Total events: 6 (Treatment), 16 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.26(P=0.02)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 6.8.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC
levonorgestrel 100 µg + EE 20 µg, Outcome 8 Spotting or breakthrough bleeding (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 4/94 12/94 100% 0.34[0.12,0.94]

   

Total (95% CI) 94 94 100% 0.34[0.12,0.94]

Total events: 4 (Treatment), 12 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.09(P=0.04)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 6.9.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 9 Breakthrough bleeding (cycle 5).

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Elkind-Hirsch 2007 0/31 4/24 100% 0.07[0,1.42]

   

Total (95% CI) 31 24 100% 0.07[0,1.42]

Total events: 0 (Treatment), 4 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.73(P=0.08)  

Favors treatment 5000.002 100.1 1 Favors control

 
 

Analysis 6.10.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 10 Breast tenderness (cycles 5 & 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Elkind-Hirsch 2007 1/31 1/24 13.7% 0.77[0.05,12.9]

Sabatini 2006 5/94 8/94 86.3% 0.61[0.2,1.88]

   

Favors treatment 100.1 50.2 20.5 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total (95% CI) 125 118 100% 0.63[0.22,1.79]

Total events: 6 (Treatment), 9 (Control)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.88); I2=0%  

Test for overall effect: Z=0.87(P=0.39)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 6.11.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 11 Breast tenderness (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 4/94 6/94 100% 0.66[0.18,2.34]

   

Total (95% CI) 94 94 100% 0.66[0.18,2.34]

Total events: 4 (Treatment), 6 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.65(P=0.52)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 6.12.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 12 Headache (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 9/94 11/94 100% 0.8[0.32,2.02]

   

Total (95% CI) 94 94 100% 0.8[0.32,2.02]

Total events: 9 (Treatment), 11 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.47(P=0.64)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 6.13.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 13 Headache (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 6/94 9/94 100% 0.65[0.23,1.86]

   

Total (95% CI) 94 94 100% 0.65[0.23,1.86]

Total events: 6 (Treatment), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.81(P=0.42)  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Analysis 6.14.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 14 Nausea (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 4/94 9/94 100% 0.44[0.14,1.35]

   

Total (95% CI) 94 94 100% 0.44[0.14,1.35]

Total events: 4 (Treatment), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.43(P=0.15)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 6.15.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 15 Nausea (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 2/94 7/94 100% 0.31[0.08,1.19]

   

Total (95% CI) 94 94 100% 0.31[0.08,1.19]

Total events: 2 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.7(P=0.09)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 6.16.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 16 Vaginal dryness (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 0/94 9/94 100% 0.12[0.03,0.47]

   

Total (95% CI) 94 94 100% 0.12[0.03,0.47]

Total events: 0 (Treatment), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.07(P=0)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 6.17.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 17 Vaginal dryness (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 0/94 6/94 100% 0.13[0.03,0.65]

Favors treatment 1000.01 100.1 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

   

Total (95% CI) 94 94 100% 0.13[0.03,0.65]

Total events: 0 (Treatment), 6 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.48(P=0.01)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 6.18.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC
levonorgestrel 100 µg + EE 20 µg, Outcome 18 Vaginal yeast infection/discomfort (cycle 5).

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Elkind-Hirsch 2007 3/31 0/24 100% 6.02[0.3,122.32]

   

Total (95% CI) 31 24 100% 6.02[0.3,122.32]

Total events: 3 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.17(P=0.24)  

Favors treatment 5000.002 100.1 1 Favors control

 
 

Analysis 6.19.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 19 Irritability (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 2/94 9/94 100% 0.26[0.08,0.88]

   

Total (95% CI) 94 94 100% 0.26[0.08,0.88]

Total events: 2 (Treatment), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.17(P=0.03)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 6.20.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 20 Irritability (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 2/94 8/94 100% 0.28[0.08,1.01]

   

Total (95% CI) 94 94 100% 0.28[0.08,1.01]

Total events: 2 (Treatment), 8 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.94(P=0.05)  

Favors treatment 1000.01 100.1 1 Favors control
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Analysis 6.21.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 21 Mood swings (cycle 5).

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Elkind-Hirsch 2007 1/31 1/24 100% 0.77[0.05,12.92]

   

Total (95% CI) 31 24 100% 0.77[0.05,12.92]

Total events: 1 (Treatment), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.18(P=0.85)  

Favors treatment 5000.002 100.1 1 Favors control

 
 

Analysis 6.22.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 22 Depression (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 2/94 7/94 100% 0.31[0.08,1.19]

   

Total (95% CI) 94 94 100% 0.31[0.08,1.19]

Total events: 2 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.7(P=0.09)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 6.23.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 23 Depression (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 1/94 6/94 100% 0.23[0.05,1.03]

   

Total (95% CI) 94 94 100% 0.23[0.05,1.03]

Total events: 1 (Treatment), 6 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.92(P=0.05)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 6.24.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 24 Hot flashes (cycle 5).

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Elkind-Hirsch 2007 0/31 1/24 100% 0.25[0.01,6.38]

Favors treatment 5000.002 100.1 1 Favors control
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Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 31 24 100% 0.25[0.01,6.38]

Total events: 0 (Treatment), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

Favors treatment 5000.002 100.1 1 Favors control

 
 

Analysis 6.25.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC levonorgestrel 100 µg + EE 20 µg, Outcome 25 Mean score for satisfaction with method.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Veres 2004 64 4.3 (0.9) 64 3.6 (1) 100% 0.7[0.37,1.03]

   

Total *** 64   64   100% 0.7[0.37,1.03]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.16(P<0.0001)  

Favors control 105-10 -5 0 Favors treatment

 
 

Analysis 6.26.   Comparison 6 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 100 µg + EE 20 µg, Outcome 26 Planned to use method.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Veres 2004 32/64 18/64 100% 2.49[1.23,5.05]

   

Total (95% CI) 64 64 100% 2.49[1.23,5.05]

Total events: 32 (Treatment), 18 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.53(P=0.01)  

Favors control 100.1 50.2 20.5 1 Favors treatment

 
 

Comparison 7.   Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC gestodene 60 µg + EE 15 µg

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Pregnancy per woman 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.0 [0.0, 0.0]

2 Discontinuation - overall (12 cycles) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.32 [0.16, 0.66]

3 Discontinuation - adverse events (12 cy-
cles)

1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.32 [0.15, 0.70]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

4 Early or late withdrawal bleeding (cycle
6)

1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.18 [0.07, 0.46]

5 Early or late withdrawal bleeding (cycle
12)

1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.19 [0.05, 0.73]

6 Spotting or breakthrough bleeding (cycle
6)

1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.26 [0.11, 0.57]

7 Spotting or breakthrough bleeding (cycle
12)

1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.33 [0.12, 0.91]

8 Breast tenderness (cycle 6) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.69 [0.21, 2.20]

9 Breast tenderness (cycle 12) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.64 [0.18, 2.29]

10 Headache (cycle 6) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.87 [0.34, 2.24]

11 Headache (cycle 12) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.63 [0.22, 1.82]

12 Nausea (cycle 6) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.55 [0.16, 1.85]

13 Nausea (cycle 12) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.40 [0.09, 1.82]

14 Vaginal dryness (cycle 6) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.11 [0.04, 0.32]

15 Vaginal dryness (cycle 12) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.12 [0.03, 0.50]

16 Irritability (cycle 6) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.28 [0.08, 0.99]

17 Irritability (cycle 12) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.31 [0.08, 1.16]

18 Depression (cycle 6) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.35 [0.08, 1.42]

19 Depression (cycle 12) 1 186 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.21 [0.05, 0.84]
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Analysis 7.1.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC gestodene 60 µg + EE 15 µg, Outcome 1 Pregnancy per woman.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 0/94 0/92   Not estimable

   

Total (95% CI) 94 92 Not estimable

Total events: 0 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 7.2.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC gestodene 60 µg + EE 15 µg, Outcome 2 Discontinuation - overall (12 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 11/94 28/92 100% 0.32[0.16,0.66]

   

Total (95% CI) 94 92 100% 0.32[0.16,0.66]

Total events: 11 (Treatment), 28 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.13(P=0)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 7.3.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC gestodene 60 µg + EE 15 µg, Outcome 3 Discontinuation - adverse events (12 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 8/94 22/92 100% 0.32[0.15,0.7]

   

Total (95% CI) 94 92 100% 0.32[0.15,0.7]

Total events: 8 (Treatment), 22 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.85(P=0)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 7.4.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC gestodene 60 µg + EE 15 µg, Outcome 4 Early or late withdrawal bleeding (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 2/94 16/92 100% 0.18[0.07,0.46]

   

Total (95% CI) 94 92 100% 0.18[0.07,0.46]

Favors treatment 1000.01 100.1 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total events: 2 (Treatment), 16 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.51(P=0)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 7.5.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC gestodene 60 µg + EE 15 µg, Outcome 5 Early or late withdrawal bleeding (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 1/94 8/92 100% 0.19[0.05,0.73]

   

Total (95% CI) 94 92 100% 0.19[0.05,0.73]

Total events: 1 (Treatment), 8 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.42(P=0.02)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 7.6.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC gestodene 60 µg + EE 15 µg, Outcome 6 Spotting or breakthrough bleeding (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 6/94 22/92 100% 0.26[0.11,0.57]

   

Total (95% CI) 94 92 100% 0.26[0.11,0.57]

Total events: 6 (Treatment), 22 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.33(P=0)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 7.7.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC gestodene 60 µg + EE 15 µg, Outcome 7 Spotting or breakthrough bleeding (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 4/94 12/92 100% 0.33[0.12,0.91]

   

Total (95% CI) 94 92 100% 0.33[0.12,0.91]

Total events: 4 (Treatment), 12 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.13(P=0.03)  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Analysis 7.8.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC gestodene 60 µg + EE 15 µg, Outcome 8 Breast tenderness (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 5/94 7/92 100% 0.69[0.21,2.2]

   

Total (95% CI) 94 92 100% 0.69[0.21,2.2]

Total events: 5 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.63(P=0.53)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 7.9.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC gestodene 60 µg + EE 15 µg, Outcome 9 Breast tenderness (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 4/94 6/92 100% 0.64[0.18,2.29]

   

Total (95% CI) 94 92 100% 0.64[0.18,2.29]

Total events: 4 (Treatment), 6 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.68(P=0.49)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 7.10.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC gestodene 60 µg + EE 15 µg, Outcome 10 Headache (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 9/94 10/92 100% 0.87[0.34,2.24]

   

Total (95% CI) 94 92 100% 0.87[0.34,2.24]

Total events: 9 (Treatment), 10 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.29(P=0.77)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 7.11.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC gestodene 60 µg + EE 15 µg, Outcome 11 Headache (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 6/94 9/92 100% 0.63[0.22,1.82]

   

Favors treatment 100.1 50.2 20.5 1 Favors control

Skin patch and vaginal ring versus combined oral contraceptives for contraception (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

65



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total (95% CI) 94 92 100% 0.63[0.22,1.82]

Total events: 6 (Treatment), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.85(P=0.4)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 7.12.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC gestodene 60 µg + EE 15 µg, Outcome 12 Nausea (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 4/94 7/92 100% 0.55[0.16,1.85]

   

Total (95% CI) 94 92 100% 0.55[0.16,1.85]

Total events: 4 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.97(P=0.33)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 7.13.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC gestodene 60 µg + EE 15 µg, Outcome 13 Nausea (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 2/94 5/92 100% 0.4[0.09,1.82]

   

Total (95% CI) 94 92 100% 0.4[0.09,1.82]

Total events: 2 (Treatment), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.18(P=0.24)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 7.14.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC gestodene 60 µg + EE 15 µg, Outcome 14 Vaginal dryness (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 0/94 15/92 100% 0.11[0.04,0.32]

   

Total (95% CI) 94 92 100% 0.11[0.04,0.32]

Total events: 0 (Treatment), 15 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=4.07(P<0.0001)  

Favors treatment 1000.01 100.1 1 Favors control
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Analysis 7.15.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC gestodene 60 µg + EE 15 µg, Outcome 15 Vaginal dryness (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 0/94 8/92 100% 0.12[0.03,0.5]

   

Total (95% CI) 94 92 100% 0.12[0.03,0.5]

Total events: 0 (Treatment), 8 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.91(P=0)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 7.16.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC gestodene 60 µg + EE 15 µg, Outcome 16 Irritability (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 2/94 8/92 100% 0.28[0.08,0.99]

   

Total (95% CI) 94 92 100% 0.28[0.08,0.99]

Total events: 2 (Treatment), 8 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.98(P=0.05)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 7.17.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC gestodene 60 µg + EE 15 µg, Outcome 17 Irritability (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 2/94 7/92 100% 0.31[0.08,1.16]

   

Total (95% CI) 94 92 100% 0.31[0.08,1.16]

Total events: 2 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.74(P=0.08)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 7.18.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC gestodene 60 µg + EE 15 µg, Outcome 18 Depression (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 2/94 6/92 100% 0.35[0.08,1.42]

Favors treatment 1000.01 100.1 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

   

Total (95% CI) 94 92 100% 0.35[0.08,1.42]

Total events: 2 (Treatment), 6 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.47(P=0.14)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 7.19.   Comparison 7 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC gestodene 60 µg + EE 15 µg, Outcome 19 Depression (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Sabatini 2006 1/94 7/92 100% 0.21[0.05,0.84]

   

Total (95% CI) 94 92 100% 0.21[0.05,0.84]

Total events: 1 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.19(P=0.03)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Comparison 8.   Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC desogestrel 150 µg + EE 20 µg

Outcome or subgroup title No. of
studies

No. of par-
ticipants

Statistical method Effect size

1 Discontinuation - overall (cycle 6) 1 56 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.65 [0.11, 4.01]

 
 

Analysis 8.1.   Comparison 8 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC desogestrel 150 µg + EE 20 µg, Outcome 1 Discontinuation - overall (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Guida 2005 2/28 3/28 100% 0.65[0.11,4.01]

   

Total (95% CI) 28 28 100% 0.65[0.11,4.01]

Total events: 2 (Treatment), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.46(P=0.64)  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Comparison 9.   Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC drospirenone 3 mg + EE 30 µg

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Pregnancy per woman 1 716 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.30 [0.05, 1.76]

2 Discontinuation - overall (cycle 12 or
13)

2 1583 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.17 [0.93, 1.48]

3 Discontinuation - adverse events (cy-
cle 12 or 13)

2 1583 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.32 [0.95, 1.84]

4 Mean breakthrough bleeding or spot-
ting days (cycle 6)

1 983 Mean Difference (IV, Fixed, 95% CI) 2.0 [1.57, 2.43]

5 Mean breakthrough bleeding or spot-
ting days (cycle 13)

1 983 Mean Difference (IV, Fixed, 95% CI) -0.10 [-0.34, 0.14]

6 Breakthrough bleeding or spotting (12
cycles)

1 484 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.74 [0.44, 1.26]

7 No withdrawal bleeding (12 cycles) 1 484 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.73 [0.23, 2.29]

8 Breast pain 2 1467 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.81 [0.47, 1.40]

9 Headache 2 1467 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.97 [0.65, 1.43]

10 Nausea 2 1467 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.39 [0.21, 0.74]

11 Dysmenorrhea 1 484 Peto Odds Ratio (Peto, Fixed, 95%
CI)

2.32 [0.66, 8.10]

12 Vaginitis 2 1467 Peto Odds Ratio (Peto, Fixed, 95%
CI)

2.48 [1.39, 4.43]

13 Leukorrhea 2 1467 Peto Odds Ratio (Peto, Fixed, 95%
CI)

3.21 [1.61, 6.40]

14 Acne 1 484 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.18 [0.06, 0.54]

15 Vomiting 1 484 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.37 [0.05, 2.68]

16 Emotional lability 1 484 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.19 [0.06, 0.59]

17 Decreased libido 1 484 Peto Odds Ratio (Peto, Fixed, 95%
CI)

3.48 [1.00, 12.18]

18 Weight increase 1 484 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.39 [0.14, 1.10]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

19 Total number of adverse events (cy-
cle 12)

1 600 Peto Odds Ratio (Peto, Fixed, 95%
CI)

1.29 [0.92, 1.82]

20 Satisfied or very satisfied with
method

1 983 Peto Odds Ratio (Peto, Fixed, 95%
CI)

0.78 [0.55, 1.12]

 
 

Analysis 9.1.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC drospirenone 3 mg + EE 30 µg, Outcome 1 Pregnancy per woman.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Ahrendt 2006 1/355 4/361 100% 0.3[0.05,1.76]

   

Total (95% CI) 355 361 100% 0.3[0.05,1.76]

Total events: 1 (Treatment), 4 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.33(P=0.18)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 9.2.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC drospirenone 3 mg + EE 30 µg, Outcome 2 Discontinuation - overall (cycle 12 or 13).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Ahrendt 2006 144/499 123/484 67.5% 1.19[0.9,1.58]

Mohamed 2011 61/300 55/300 32.5% 1.14[0.76,1.7]

   

Total (95% CI) 799 784 100% 1.17[0.93,1.48]

Total events: 205 (Treatment), 178 (Control)  

Heterogeneity: Tau2=0; Chi2=0.03, df=1(P=0.86); I2=0%  

Test for overall effect: Z=1.35(P=0.18)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 9.3.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC
drospirenone 3 mg + EE 30 µg, Outcome 3 Discontinuation - adverse events (cycle 12 or 13).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Ahrendt 2006 61/499 48/484 69.51% 1.26[0.85,1.88]

Mohamed 2011 27/300 19/300 30.49% 1.46[0.8,2.66]

   

Total (95% CI) 799 784 100% 1.32[0.95,1.84]

Total events: 88 (Treatment), 67 (Control)  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Heterogeneity: Tau2=0; Chi2=0.15, df=1(P=0.7); I2=0%  

Test for overall effect: Z=1.64(P=0.1)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 9.4.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC
drospirenone 3 mg + EE 30 µg, Outcome 4 Mean breakthrough bleeding or spotting days (cycle 6).

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Ahrendt 2006 499 4.5 (4.5) 484 2.5 (1.8) 100% 2[1.57,2.43]

   

Total *** 499   484   100% 2[1.57,2.43]

Heterogeneity: Not applicable  

Test for overall effect: Z=9.2(P<0.0001)  

Favors treatment 105-10 -5 0 Favors control

 
 

Analysis 9.5.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC
drospirenone 3 mg + EE 30 µg, Outcome 5 Mean breakthrough bleeding or spotting days (cycle 13).

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Ahrendt 2006 499 2.7 (1.9) 484 2.8 (1.9) 100% -0.1[-0.34,0.14]

   

Total *** 499   484   100% -0.1[-0.34,0.14]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.82(P=0.41)  

Favors treatment 105-10 -5 0 Favors control

 
 

Analysis 9.6.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC
drospirenone 3 mg + EE 30 µg, Outcome 6 Breakthrough bleeding or spotting (12 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Mohamed 2011 27/239 36/245 100% 0.74[0.44,1.26]

   

Total (95% CI) 239 245 100% 0.74[0.44,1.26]

Total events: 27 (Treatment), 36 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.11(P=0.27)  

Favors treatment 1000.01 100.1 1 Favors control
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Analysis 9.7.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC drospirenone 3 mg + EE 30 µg, Outcome 7 No withdrawal bleeding (12 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Mohamed 2011 5/239 7/245 100% 0.73[0.23,2.29]

   

Total (95% CI) 239 245 100% 0.73[0.23,2.29]

Total events: 5 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.54(P=0.59)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 9.8.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC drospirenone 3 mg + EE 30 µg, Outcome 8 Breast pain.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Ahrendt 2006 16/499 23/484 73.35% 0.67[0.35,1.26]

Mohamed 2011 8/239 6/245 26.65% 1.38[0.48,3.98]

   

Total (95% CI) 738 729 100% 0.81[0.47,1.4]

Total events: 24 (Treatment), 29 (Control)  

Heterogeneity: Tau2=0; Chi2=1.31, df=1(P=0.25); I2=23.7%  

Test for overall effect: Z=0.76(P=0.45)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 9.9.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC drospirenone 3 mg + EE 30 µg, Outcome 9 Headache.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Ahrendt 2006 34/499 37/484 66.38% 0.88[0.55,1.43]

Mohamed 2011 19/239 17/245 33.62% 1.16[0.59,2.28]

   

Total (95% CI) 738 729 100% 0.97[0.65,1.43]

Total events: 53 (Treatment), 54 (Control)  

Heterogeneity: Tau2=0; Chi2=0.41, df=1(P=0.52); I2=0%  

Test for overall effect: Z=0.16(P=0.87)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 9.10.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC drospirenone 3 mg + EE 30 µg, Outcome 10 Nausea.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Ahrendt 2006 4/499 18/484 55.35% 0.26[0.11,0.61]

Favors treatment 100.1 50.2 20.5 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Mohamed 2011 7/239 11/245 44.65% 0.65[0.25,1.66]

   

Total (95% CI) 738 729 100% 0.39[0.21,0.74]

Total events: 11 (Treatment), 29 (Control)  

Heterogeneity: Tau2=0; Chi2=1.93, df=1(P=0.16); I2=48.27%  

Test for overall effect: Z=2.9(P=0)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 9.11.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC drospirenone 3 mg + EE 30 µg, Outcome 11 Dysmenorrhea.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Mohamed 2011 7/239 3/245 100% 2.32[0.66,8.1]

   

Total (95% CI) 239 245 100% 2.32[0.66,8.1]

Total events: 7 (Treatment), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.32(P=0.19)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 9.12.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC drospirenone 3 mg + EE 30 µg, Outcome 12 Vaginitis.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Ahrendt 2006 23/499 10/484 70.09% 2.19[1.09,4.38]

Mohamed 2011 11/239 3/245 29.91% 3.32[1.15,9.6]

   

Total (95% CI) 738 729 100% 2.48[1.39,4.43]

Total events: 34 (Treatment), 13 (Control)  

Heterogeneity: Tau2=0; Chi2=0.42, df=1(P=0.52); I2=0%  

Test for overall effect: Z=3.06(P=0)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 9.13.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC drospirenone 3 mg + EE 30 µg, Outcome 13 Leukorrhea.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Ahrendt 2006 16/499 5/484 63.69% 2.82[1.19,6.7]

Mohamed 2011 10/239 2/245 36.31% 4.01[1.28,12.61]

   

Total (95% CI) 738 729 100% 3.21[1.61,6.4]

Favors treatment 100.1 50.2 20.5 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total events: 26 (Treatment), 7 (Control)  

Heterogeneity: Tau2=0; Chi2=0.23, df=1(P=0.63); I2=0%  

Test for overall effect: Z=3.31(P=0)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 9.14.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg
+ EE 15 µg versus COC drospirenone 3 mg + EE 30 µg, Outcome 14 Acne.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Mohamed 2011 1/239 12/245 100% 0.18[0.06,0.54]

   

Total (95% CI) 239 245 100% 0.18[0.06,0.54]

Total events: 1 (Treatment), 12 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.04(P=0)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 9.15.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC drospirenone 3 mg + EE 30 µg, Outcome 15 Vomiting.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Mohamed 2011 1/239 3/245 100% 0.37[0.05,2.68]

   

Total (95% CI) 239 245 100% 0.37[0.05,2.68]

Total events: 1 (Treatment), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

Favors experimental 1000.01 100.1 1 Favors control

 
 

Analysis 9.16.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC drospirenone 3 mg + EE 30 µg, Outcome 16 Emotional lability.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Mohamed 2011 1/239 11/245 100% 0.19[0.06,0.59]

   

Total (95% CI) 239 245 100% 0.19[0.06,0.59]

Total events: 1 (Treatment), 11 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.88(P=0)  

Favors treatment 1000.01 100.1 1 Favors control
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Analysis 9.17.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC drospirenone 3 mg + EE 30 µg, Outcome 17 Decreased libido.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Mohamed 2011 8/239 2/245 100% 3.48[1,12.18]

   

Total (95% CI) 239 245 100% 3.48[1,12.18]

Total events: 8 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.96(P=0.05)  

Favors experimental 1000.01 100.1 1 Favors control

 
 

Analysis 9.18.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC drospirenone 3 mg + EE 30 µg, Outcome 18 Weight increase.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Mohamed 2011 4/239 11/245 100% 0.39[0.14,1.1]

   

Total (95% CI) 239 245 100% 0.39[0.14,1.1]

Total events: 4 (Treatment), 11 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.79(P=0.07)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 9.19.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC drospirenone 3 mg + EE 30 µg, Outcome 19 Total number of adverse events (cycle 12).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Mohamed 2011 106/300 89/300 100% 1.29[0.92,1.82]

   

Total (95% CI) 300 300 100% 1.29[0.92,1.82]

Total events: 106 (Treatment), 89 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.48(P=0.14)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 9.20.   Comparison 9 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC drospirenone 3 mg + EE 30 µg, Outcome 20 Satisfied or very satisfied with method.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Ahrendt 2006 419/499 421/484 100% 0.78[0.55,1.12]

   

Favors control 100.1 50.2 20.5 1 Favors treatment
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total (95% CI) 499 484 100% 0.78[0.55,1.12]

Total events: 419 (Treatment), 421 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.34(P=0.18)  

Favors control 100.1 50.2 20.5 1 Favors treatment

 
 

Comparison 10.   Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC norgestimate 180/215/250 µg + EE
25 µg

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Pregnancy per woman 1 201 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Discontinuation 2   Peto Odds Ratio (Peto, Fixed, 95% CI) Subtotals only

2.1 Overall (84 days or 3 cycles) 2 448 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.27 [0.85, 1.88]

2.2 Overall (6 months) 1 240 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.52 [0.31, 0.88]

3 Compliance: perfect use (3
months)

1 273 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.67 [1.04, 2.68]

4 Frequent bleeding (> 4
episodes of bleeding or spot-
ting)

1 156 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.23 [0.05, 1.03]

5 Irregular bleeding (bleed-
ing-free interval > 17 days)

1 156 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.77 [0.33, 1.75]

6 Prolonged bleeding (bleed-
ing or spotting episode lasting
>= 10 days)

1 156 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.42 [0.20, 0.89]

7 Satisfied or very satisfied
with method

2 421 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.50 [1.01, 2.24]

8 Planned to use method 1 174 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.51 [1.32, 4.77]

 
 

Analysis 10.1.   Comparison 10 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC norgestimate 180/215/250 µg + EE 25 µg, Outcome 1 Pregnancy per woman.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Westhoff 2005 0/101 0/100   Not estimable

   

Total (95% CI) 101 100 Not estimable

Favors treatment 100.1 50.2 20.5 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total events: 0 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 10.2.   Comparison 10 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC norgestimate 180/215/250 µg + EE 25 µg, Outcome 2 Discontinuation.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

10.2.1 Overall (84 days or 3 cycles)  

Gilliam 2010 69/121 61/126 63.78% 1.41[0.86,2.32]

Westhoff 2005 23/101 22/100 36.22% 1.05[0.54,2.03]

Subtotal (95% CI) 222 226 100% 1.27[0.85,1.88]

Total events: 92 (Treatment), 83 (Control)  

Heterogeneity: Tau2=0; Chi2=0.5, df=1(P=0.48); I2=0%  

Test for overall effect: Z=1.16(P=0.25)  

   

10.2.2 Overall (6 months)  

Gilliam 2010 65/117 87/123 100% 0.52[0.31,0.88]

Subtotal (95% CI) 117 123 100% 0.52[0.31,0.88]

Total events: 65 (Treatment), 87 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.43(P=0.01)  

Test for subgroup differences: Chi2=6.96, df=1 (P=0.01), I2=85.64%  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 10.3.   Comparison 10 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC norgestimate 180/215/250 µg + EE 25 µg, Outcome 3 Compliance: perfect use (3 months).

Study or subgroup Ring COC Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Gilliam 2010 78/136 61/137 100% 1.67[1.04,2.68]

   

Total (95% CI) 136 137 100% 1.67[1.04,2.68]

Total events: 78 (Ring), 61 (COC)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.12(P=0.03)  

Favors control 1000.01 100.1 1 Favors treatment
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Analysis 10.4.   Comparison 10 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC norgestimate
180/215/250 µg + EE 25 µg, Outcome 4 Frequent bleeding (> 4 episodes of bleeding or spotting).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Westhoff 2005 1/78 6/78 100% 0.23[0.05,1.03]

   

Total (95% CI) 78 78 100% 0.23[0.05,1.03]

Total events: 1 (Treatment), 6 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.93(P=0.05)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 10.5.   Comparison 10 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC
norgestimate 180/215/250 µg + EE 25 µg, Outcome 5 Irregular bleeding (bleeding-free interval > 17 days).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Westhoff 2005 12/78 15/78 100% 0.77[0.33,1.75]

   

Total (95% CI) 78 78 100% 0.77[0.33,1.75]

Total events: 12 (Treatment), 15 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.63(P=0.53)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 10.6.   Comparison 10 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC norgestimate
180/215/250 µg + EE 25 µg, Outcome 6 Prolonged bleeding (bleeding or spotting episode lasting >= 10 days).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Westhoff 2005 12/78 24/78 100% 0.42[0.2,0.89]

   

Total (95% CI) 78 78 100% 0.42[0.2,0.89]

Total events: 12 (Treatment), 24 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.27(P=0.02)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 10.7.   Comparison 10 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC
norgestimate 180/215/250 µg + EE 25 µg, Outcome 7 Satisfied or very satisfied with method.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Gilliam 2010 82/121 89/126 54.75% 0.87[0.51,1.5]

Westhoff 2005 54/89 29/85 45.25% 2.88[1.59,5.22]

   

Favors control 100.1 50.2 20.5 1 Favors treatment
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total (95% CI) 210 211 100% 1.5[1.01,2.24]

Total events: 136 (Treatment), 118 (Control)  

Heterogeneity: Tau2=0; Chi2=8.49, df=1(P=0); I2=88.23%  

Test for overall effect: Z=1.99(P=0.05)  

Favors control 100.1 50.2 20.5 1 Favors treatment

 
 

Analysis 10.8.   Comparison 10 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC norgestimate 180/215/250 µg + EE 25 µg, Outcome 8 Planned to use method.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Westhoff 2005 70/89 50/85 100% 2.51[1.32,4.77]

   

Total (95% CI) 89 85 100% 2.51[1.32,4.77]

Total events: 70 (Treatment), 50 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.82(P=0)  

Favors control 100.1 50.2 20.5 1 Favors treatment

 
 

Comparison 11.   Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC levonorgestrel 150 µg + EE 30 µg

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Pregnancy per woman 2 1107 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.01 [0.29, 3.51]

2 Pregnancy per cycle 1 10783 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.03 [0.30, 3.55]

3 Discontinuation - overall (6 or
13 cycles)

2 1107 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.06 [0.81, 1.38]

4 Discontinuation - adverse
events (6 or 13 cycles)

2 1107 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.33 [0.89, 2.00]

5 Compliance per cycle 1 10783 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.07 [0.96, 1.20]

6 Breakthrough bleeding (cycle
6)

1 770 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.22 [0.05, 0.88]

7 Breakthrough spotting (cycle
6)

1 770 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.67 [0.36, 1.24]

8 Breakthrough bleeding (cycle
13)

1 425 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.15 [0.01, 2.45]

9 Breakthrough spotting (cycle
13)

1 425 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.01 [0.38, 2.67]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

10 Nausea 2 1107 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.89 [0.48, 1.63]

10.1 Nausea 1 77 Peto Odds Ratio (Peto, Fixed, 95% CI) 3.28 [0.77, 14.08]

10.2 Nausea 1 1030 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.67 [0.34, 1.31]

11 Breast tenderness or pain 2 1107 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.56 [0.75, 3.23]

11.1 Breast tenderness 1 77 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.43 [0.09, 2.01]

11.2 Breast pain 1 1030 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.25 [0.99, 5.14]

12 Headache 2 1107 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.30 [0.80, 2.10]

13 Dysmenorrhea 1 1030 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.86 [0.77, 4.52]

14 Abdominal pain 2 1107 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.70 [0.63, 4.57]

15 Vaginitis 2 1107 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.84 [1.34, 6.01]

16 Genital pruritus 1 1030 Peto Odds Ratio (Peto, Fixed, 95% CI) 4.58 [1.14, 18.41]

17 Leukorrhea 2 1107 Peto Odds Ratio (Peto, Fixed, 95% CI) 6.42 [2.71, 15.22]

18 Urinary tract infection 1 1030 Peto Odds Ratio (Peto, Fixed, 95% CI) 7.51 [0.78, 72.32]

19 Acne 1 1030 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.23 [0.08, 0.63]

20 Nervousness 1 77 Peto Odds Ratio (Peto, Fixed, 95% CI) 8.24 [0.50, 134.45]

21 Depression 1 77 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.14 [0.01, 2.32]

22 Dizziness 1 77 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.55 [0.05, 5.42]

23 Libido decrease 1 1030 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.81 [0.32, 2.05]

24 Weight increase 2 1107 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.93 [0.41, 2.13]

25 Increased glucocorticoids 1 77 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.55 [0.05, 5.42]

26 Sinusitis 1 1030 Peto Odds Ratio (Peto, Fixed, 95% CI) 7.48 [0.15, 376.80]

27 Leg pain 1 1030 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.27 [0.65, 7.88]
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Analysis 11.1.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 1 Pregnancy per woman.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Duijkers 2004a 0/37 0/40   Not estimable

Oddsson 2005 5/512 5/518 100% 1.01[0.29,3.51]

   

Total (95% CI) 549 558 100% 1.01[0.29,3.51]

Total events: 5 (Treatment), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.02(P=0.99)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.2.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 2 Pregnancy per cycle.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 5/5322 5/5461 100% 1.03[0.3,3.55]

   

Total (95% CI) 5322 5461 100% 1.03[0.3,3.55]

Total events: 5 (Treatment), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.04(P=0.97)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.3.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC levonorgestrel 150 µg + EE 30 µg, Outcome 3 Discontinuation - overall (6 or 13 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Duijkers 2004a 6/37 2/40 3.31% 3.28[0.77,14.08]

Oddsson 2005 149/512 149/518 96.69% 1.02[0.78,1.33]

   

Total (95% CI) 549 558 100% 1.06[0.81,1.38]

Total events: 155 (Treatment), 151 (Control)  

Heterogeneity: Tau2=0; Chi2=2.41, df=1(P=0.12); I2=58.52%  

Test for overall effect: Z=0.41(P=0.68)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.4.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC
levonorgestrel 150 µg + EE 30 µg, Outcome 4 Discontinuation - adverse events (6 or 13 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Duijkers 2004a 1/37 1/40 2.08% 1.08[0.07,17.66]

Favors treatment 100.1 50.2 20.5 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 58/512 45/518 97.92% 1.34[0.89,2.01]

   

Total (95% CI) 549 558 100% 1.33[0.89,2]

Total events: 59 (Treatment), 46 (Control)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.88); I2=0%  

Test for overall effect: Z=1.41(P=0.16)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.5.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 5 Compliance per cycle.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 4651/5322 4730/5461 100% 1.07[0.96,1.2]

   

Total (95% CI) 5322 5461 100% 1.07[0.96,1.2]

Total events: 4651 (Treatment), 4730 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.2(P=0.23)  

Favors control 20.5 1.50.7 1 Favors treatment

 
 

Analysis 11.6.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 6 Breakthrough bleeding (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 1/386 7/384 100% 0.22[0.05,0.88]

   

Total (95% CI) 386 384 100% 0.22[0.05,0.88]

Total events: 1 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.14(P=0.03)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 11.7.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 7 Breakthrough spotting (cycle 6).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 17/386 25/384 100% 0.67[0.36,1.24]

   

Total (95% CI) 386 384 100% 0.67[0.36,1.24]

Total events: 17 (Treatment), 25 (Control)  

Heterogeneity: Not applicable  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Test for overall effect: Z=1.29(P=0.2)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.8.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus
COC levonorgestrel 150 µg + EE 30 µg, Outcome 8 Breakthrough bleeding (cycle 13).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 0/199 2/226 100% 0.15[0.01,2.45]

   

Total (95% CI) 199 226 100% 0.15[0.01,2.45]

Total events: 0 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.33(P=0.18)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 11.9.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 9 Breakthrough spotting (cycle 13).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 8/199 9/226 100% 1.01[0.38,2.67]

   

Total (95% CI) 199 226 100% 1.01[0.38,2.67]

Total events: 8 (Treatment), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.02(P=0.98)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.10.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 10 Nausea.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

11.10.1 Nausea  

Duijkers 2004a 6/37 2/40 17.65% 3.28[0.77,14.08]

Subtotal (95% CI) 37 40 17.65% 3.28[0.77,14.08]

Total events: 6 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.6(P=0.11)  

   

11.10.2 Nausea  

Oddsson 2005 14/512 21/518 82.35% 0.67[0.34,1.31]

Subtotal (95% CI) 512 518 82.35% 0.67[0.34,1.31]

Favors treatment 1000.01 100.1 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total events: 14 (Treatment), 21 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.17(P=0.24)  

   

Total (95% CI) 549 558 100% 0.89[0.48,1.63]

Total events: 20 (Treatment), 23 (Control)  

Heterogeneity: Tau2=0; Chi2=3.78, df=1(P=0.05); I2=73.53%  

Test for overall effect: Z=0.39(P=0.7)  

Test for subgroup differences: Chi2=3.78, df=1 (P=0.05), I2=73.53%  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 11.11.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 11 Breast tenderness or pain.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

11.11.1 Breast tenderness  

Duijkers 2004a 2/37 5/40 22.24% 0.43[0.09,2.01]

Subtotal (95% CI) 37 40 22.24% 0.43[0.09,2.01]

Total events: 2 (Treatment), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.07(P=0.28)  

   

11.11.2 Breast pain  

Oddsson 2005 16/512 7/518 77.76% 2.25[0.99,5.14]

Subtotal (95% CI) 512 518 77.76% 2.25[0.99,5.14]

Total events: 16 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.93(P=0.05)  

   

Total (95% CI) 549 558 100% 1.56[0.75,3.23]

Total events: 18 (Treatment), 12 (Control)  

Heterogeneity: Tau2=0; Chi2=3.44, df=1(P=0.06); I2=70.96%  

Test for overall effect: Z=1.19(P=0.23)  

Test for subgroup differences: Chi2=3.44, df=1 (P=0.06), I2=70.96%  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.12.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 12 Headache.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Duijkers 2004a 2/37 1/40 4.44% 2.15[0.22,21.35]

Oddsson 2005 37/512 30/518 95.56% 1.27[0.77,2.08]

   

Total (95% CI) 549 558 100% 1.3[0.8,2.1]

Total events: 39 (Treatment), 31 (Control)  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Heterogeneity: Tau2=0; Chi2=0.2, df=1(P=0.66); I2=0%  

Test for overall effect: Z=1.05(P=0.29)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.13.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 13 Dysmenorrhea.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 13/512 7/518 100% 1.86[0.77,4.52]

   

Total (95% CI) 512 518 100% 1.86[0.77,4.52]

Total events: 13 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.38(P=0.17)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.14.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 14 Abdominal pain.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Duijkers 2004a 2/37 1/40 18.5% 2.15[0.22,21.35]

Oddsson 2005 8/512 5/518 81.5% 1.61[0.54,4.82]

   

Total (95% CI) 549 558 100% 1.7[0.63,4.57]

Total events: 10 (Treatment), 6 (Control)  

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.82); I2=0%  

Test for overall effect: Z=1.06(P=0.29)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.15.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 15 Vaginitis.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Duijkers 2004a 1/37 2/40 10.67% 0.55[0.05,5.42]

Oddsson 2005 20/512 5/518 89.33% 3.46[1.56,7.64]

   

Total (95% CI) 549 558 100% 2.84[1.34,6.01]

Total events: 21 (Treatment), 7 (Control)  

Heterogeneity: Tau2=0; Chi2=2.22, df=1(P=0.14); I2=54.96%  

Test for overall effect: Z=2.73(P=0.01)  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Analysis 11.16.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 16 Genital pruritus.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 7/512 1/518 100% 4.58[1.14,18.41]

   

Total (95% CI) 512 518 100% 4.58[1.14,18.41]

Total events: 7 (Treatment), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.15(P=0.03)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 11.17.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 17 Leukorrhea.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Duijkers 2004a 2/37 0/40 9.55% 8.24[0.5,134.45]

Oddsson 2005 18/512 1/518 90.45% 6.25[2.52,15.5]

   

Total (95% CI) 549 558 100% 6.42[2.71,15.22]

Total events: 20 (Treatment), 1 (Control)  

Heterogeneity: Tau2=0; Chi2=0.03, df=1(P=0.85); I2=0%  

Test for overall effect: Z=4.22(P<0.0001)  

Favors treatment 1000.01 100.1 1 Favors control

 
 

Analysis 11.18.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 18 Urinary tract infection.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 3/512 0/518 100% 7.51[0.78,72.32]

   

Total (95% CI) 512 518 100% 7.51[0.78,72.32]

Total events: 3 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.74(P=0.08)  

Favors treatment 1000.01 100.1 1 Favors control
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Analysis 11.19.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg
+ EE 15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 19 Acne.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 2/512 13/518 100% 0.23[0.08,0.63]

   

Total (95% CI) 512 518 100% 0.23[0.08,0.63]

Total events: 2 (Treatment), 13 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.84(P=0)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.20.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 20 Nervousness.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Duijkers 2004a 2/37 0/40 100% 8.24[0.5,134.45]

   

Total (95% CI) 37 40 100% 8.24[0.5,134.45]

Total events: 2 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.48(P=0.14)  

Favors treatment 5000.002 100.1 1 Favors control

 
 

Analysis 11.21.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 21 Depression.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Duijkers 2004a 0/37 2/40 100% 0.14[0.01,2.32]

   

Total (95% CI) 37 40 100% 0.14[0.01,2.32]

Total events: 0 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.37(P=0.17)  

Favors treatment 5000.002 100.1 1 Favors control

 
 

Analysis 11.22.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 22 Dizziness.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Duijkers 2004a 1/37 2/40 100% 0.55[0.05,5.42]

   

Total (95% CI) 37 40 100% 0.55[0.05,5.42]

Favors treatment 5000.002 100.1 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total events: 1 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.52(P=0.61)  

Favors treatment 5000.002 100.1 1 Favors control

 
 

Analysis 11.23.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 23 Libido decrease.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 8/512 10/518 100% 0.81[0.32,2.05]

   

Total (95% CI) 512 518 100% 0.81[0.32,2.05]

Total events: 8 (Treatment), 10 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.45(P=0.65)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.24.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 24 Weight increase.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Duijkers 2004a 2/37 0/40 8.73% 8.24[0.5,134.45]

Oddsson 2005 9/512 12/518 91.27% 0.76[0.32,1.79]

   

Total (95% CI) 549 558 100% 0.93[0.41,2.13]

Total events: 11 (Treatment), 12 (Control)  

Heterogeneity: Tau2=0; Chi2=2.56, df=1(P=0.11); I2=61.01%  

Test for overall effect: Z=0.17(P=0.87)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 11.25.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 25 Increased glucocorticoids.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Duijkers 2004a 1/37 2/40 100% 0.55[0.05,5.42]

   

Total (95% CI) 37 40 100% 0.55[0.05,5.42]

Total events: 1 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.52(P=0.61)  

Favors treatment 5000.002 100.1 1 Favors control
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Analysis 11.26.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 26 Sinusitis.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 1/512 0/518 100% 7.48[0.15,376.8]

   

Total (95% CI) 512 518 100% 7.48[0.15,376.8]

Total events: 1 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.01(P=0.31)  

Favors treatment 5000.002 100.1 1 Favors control

 
 

Analysis 11.27.   Comparison 11 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 27 Leg pain.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Oddsson 2005 7/512 3/518 100% 2.27[0.65,7.88]

   

Total (95% CI) 512 518 100% 2.27[0.65,7.88]

Total events: 7 (Treatment), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.29(P=0.2)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Comparison 12.   Vaginal ring releasing etonogestrel 120 µg + EE 15 µg versus COC norgestimate 250 µg + EE 35 µg

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Pregnancy per woman (3 cycles) 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.46 [0.15, 1.43]

2 Compliance per woman 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.55 [0.27, 1.09]

3 Amount of blood in period -
worse

1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.64 [0.24, 1.73]

4 Bothersome side effects - worse 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.42 [0.17, 1.03]

5 Headaches - worse 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.25 [0.10, 0.63]

6 Nausea - worse 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.31 [0.12, 0.79]

7 Cramping in periods - worse 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.72 [0.30, 1.74]

8 PMS - worse 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.50 [0.18, 1.34]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

9 Discharge - worse 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.18 [0.52, 2.69]

10 Acne - worse 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.19 [0.05, 0.69]

11 Moodiness - worse 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.34 [0.15, 0.76]

12 Depresssion - worse 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.54 [0.47, 5.03]

13 Sex drive - worse 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.22 [0.05, 0.91]

14 Weight - worse 1 130 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.25 [0.11, 0.54]

 
 

Analysis 12.1.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC norgestimate 250 µg + EE 35 µg, Outcome 1 Pregnancy per woman (3 cycles).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 4/63 9/67 100% 0.46[0.15,1.43]

   

Total (95% CI) 63 67 100% 0.46[0.15,1.43]

Total events: 4 (Treatment), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.34(P=0.18)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 12.2.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC norgestimate 250 µg + EE 35 µg, Outcome 2 Compliance per woman.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 31/63 43/67 100% 0.55[0.27,1.09]

   

Total (95% CI) 63 67 100% 0.55[0.27,1.09]

Total events: 31 (Treatment), 43 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.72(P=0.09)  

Favors control 100.1 50.2 20.5 1 Favors treatment
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Analysis 12.3.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC norgestimate 250 µg + EE 35 µg, Outcome 3 Amount of blood in period - worse.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 7/63 11/67 100% 0.64[0.24,1.73]

   

Total (95% CI) 63 67 100% 0.64[0.24,1.73]

Total events: 7 (Treatment), 11 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.87(P=0.38)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 12.4.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC norgestimate 250 µg + EE 35 µg, Outcome 4 Bothersome side e<ects - worse.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 7/63 16/67 100% 0.42[0.17,1.03]

   

Total (95% CI) 63 67 100% 0.42[0.17,1.03]

Total events: 7 (Treatment), 16 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.9(P=0.06)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 12.5.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC norgestimate 250 µg + EE 35 µg, Outcome 5 Headaches - worse.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 4/63 17/67 100% 0.25[0.1,0.63]

   

Total (95% CI) 63 67 100% 0.25[0.1,0.63]

Total events: 4 (Treatment), 17 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.93(P=0)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 12.6.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC norgestimate 250 µg + EE 35 µg, Outcome 6 Nausea - worse.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 5/63 16/67 100% 0.31[0.12,0.79]

   

Total (95% CI) 63 67 100% 0.31[0.12,0.79]

Favors treatment 100.1 50.2 20.5 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total events: 5 (Treatment), 16 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.46(P=0.01)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 12.7.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE 15 µg
versus COC norgestimate 250 µg + EE 35 µg, Outcome 7 Cramping in periods - worse.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 10/63 14/67 100% 0.72[0.3,1.74]

   

Total (95% CI) 63 67 100% 0.72[0.3,1.74]

Total events: 10 (Treatment), 14 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.73(P=0.46)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 12.8.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg +
EE 15 µg versus COC norgestimate 250 µg + EE 35 µg, Outcome 8 PMS - worse.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 6/63 12/67 100% 0.5[0.18,1.34]

   

Total (95% CI) 63 67 100% 0.5[0.18,1.34]

Total events: 6 (Treatment), 12 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.38(P=0.17)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 12.9.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC norgestimate 250 µg + EE 35 µg, Outcome 9 Discharge - worse.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 15/63 14/67 100% 1.18[0.52,2.69]

   

Total (95% CI) 63 67 100% 1.18[0.52,2.69]

Total events: 15 (Treatment), 14 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.4(P=0.69)  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Analysis 12.10.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC norgestimate 250 µg + EE 35 µg, Outcome 10 Acne - worse.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 1/63 9/67 100% 0.19[0.05,0.69]

   

Total (95% CI) 63 67 100% 0.19[0.05,0.69]

Total events: 1 (Treatment), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.52(P=0.01)  

Favors treatment 200.05 50.2 1 Favors control

 
 

Analysis 12.11.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC norgestimate 250 µg + EE 35 µg, Outcome 11 Moodiness - worse.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 9/63 23/67 100% 0.34[0.15,0.76]

   

Total (95% CI) 63 67 100% 0.34[0.15,0.76]

Total events: 9 (Treatment), 23 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.64(P=0.01)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 12.12.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE 15
µg versus COC norgestimate 250 µg + EE 35 µg, Outcome 12 Depresssion - worse.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 7/63 5/67 100% 1.54[0.47,5.03]

   

Total (95% CI) 63 67 100% 1.54[0.47,5.03]

Total events: 7 (Treatment), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.72(P=0.47)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Analysis 12.13.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC norgestimate 250 µg + EE 35 µg, Outcome 13 Sex drive - worse.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 1/63 7/67 100% 0.22[0.05,0.91]

   

Favors treatment 200.05 50.2 1 Favors control
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Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total (95% CI) 63 67 100% 0.22[0.05,0.91]

Total events: 1 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.09(P=0.04)  

Favors treatment 200.05 50.2 1 Favors control

 
 

Analysis 12.14.   Comparison 12 Vaginal ring releasing etonogestrel 120 µg + EE
15 µg versus COC norgestimate 250 µg + EE 35 µg, Outcome 14 Weight - worse.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stewart 2007 8/63 27/67 100% 0.25[0.11,0.54]

   

Total (95% CI) 63 67 100% 0.25[0.11,0.54]

Total events: 8 (Treatment), 27 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.53(P=0)  

Favors treatment 100.1 50.2 20.5 1 Favors control

 
 

Comparison 13.   Vaginal ring releasing nestorone 150 µg + EE 15 µg versus COC levonorgestrel 150 µg + EE 30 µg

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Pregnancy 1 47 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Discontinuation - overall (cycle 3) 1 47 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.14 [0.01, 2.23]

 
 

Analysis 13.1.   Comparison 13 Vaginal ring releasing nestorone 150 µg + EE
15 µg versus COC levonorgestrel 150 µg + EE 30 µg, Outcome 1 Pregnancy.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Rad 2006 0/23 0/24   Not estimable

   

Total (95% CI) 23 24 Not estimable

Total events: 0 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favors treatment 100.1 50.2 20.5 1 Favors control
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Analysis 13.2.   Comparison 13 Vaginal ring releasing nestorone 150 µg + EE 15 µg versus
COC levonorgestrel 150 µg + EE 30 µg, Outcome 2 Discontinuation - overall (cycle 3).

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Rad 2006 0/23 2/24 100% 0.14[0.01,2.23]

   

Total (95% CI) 23 24 100% 0.14[0.01,2.23]

Total events: 0 (Treatment), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.4(P=0.16)  

Favors treatment 1000.01 100.1 1 Favors control

 

 

A D D I T I O N A L   T A B L E S
 

Study Experimental 
intervention

Alloca-
tion

Outcome 
assess-
ment

Losses Exclusion Quality of 

evidence1

Patch

Urdl 2005 Patch2 --- --- --- --- high

KluQ 2008 Patch --- -1 --- --- moderate

Audet 2001 Patch --- --- -1 -1 low

Boonyarangkul 2007 Patch -1 -1 --- --- low

Dittrich 2002 Patch -1 --- --- -1 low

Kaunitz 2012 LNG patch -1 -1 --- --- low

RIng

Stewart 2007 Ring3 --- --- --- --- high

Rad 2006 Nesterone ring --- --- --- --- high

Ahrendt 2006 Ring --- --- -1 --- moderate

Gilliam 2010 Ring --- --- --- -1 moderate

Guida 2005 Ring --- -1 --- --- moderate

Oddsson 2005 Ring --- --- -1 --- moderate

Westhoff 2005 Ring --- --- -1 --- moderate

Duijkers 2004a Ring -1 --- -1 --- low

Elkind-Hirsch 2007 Ring -1 -1 --- -1 low

Table 1.   Quality of evidence 
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Mohamed 2011 Ring -1 --- --- -1 low

Veres 2004 Ring --- -1 -1 --- low

Sabatini 2006 Ring -1 --- -1 -1 very low

Table 1.   Quality of evidence  (Continued)

1Quality could be high, moderate, low, or very low. RCTs were considered to be high quality then downgraded for the following: a) no
information on randomization sequence generation or allocation concealment, or no concealment; b) outcome assessment (no pregnancy
test, or no structured questionnaire or definition for contraceptive use or cycle control; crossover data presented for whole study rather
than per period); c) losses to follow up > 20%; d) exclusion aQer randomization.
2Patch: unless otherwise specified, contains norelgestromin + EE
3Ring: unless otherwise specified, contains etonogestrel + EE
 

 

A P P E N D I C E S

Appendix 1. Search 2013

MEDLINE via PubMed (01 Jul 2009 to 07 Mar 2013)

(contraceptive patch or (contraceptive and patch)) or ((vagina and ring) or (vagina* and ring) or (contraceptive agents and ring) or
(contraceptive devices and (ring or patch))) AND (Clinical Trial[ptyp])

CENTRAL (2009 to 07 Mar 2013)

(contrac* AND patch) OR ((contracept* OR vagina*) AND ring) in title, abstract, or keywords

POPLINE (2009 to 12 Nov 2012)

((oral OR pill) AND contracep*) AND ((contraceptive AND patch) OR ((vagina* OR contracep*) AND ring))

LILACS (25 Jan 2013)

contraceptive agents, female or agentes anticonceptivos or anticoncepcionais [Words]

AND patch or parche or placa or emplastro or ring or anillo or anel [Words]

ClinicalTrials.gov (01 Jul 2009 to 12 Nov 2012)

Study type: Interventional
Condition: NOT (polycystic OR in vitro)
Intervention: ((contraception OR contraceptive) AND (patch OR ring) AND oral) NOT (implanon OR IUS OR IUD)

ICTRP (2009 to 12 Nov 2012)

oral contraceptive AND (skin patch OR vaginal ring)

Appendix 2. Search 2009

MEDLINE via PubMed (2007 to 02 Dec 2009)

(contraceptive patch or (contraceptive and patch)) or ((vagina and ring) or (vagina* and ring) or (contraceptive agents and ring) or
(contraceptive devices and (ring or patch))) AND (randomized controlled trial[pt] or controlled clinical trial[pt]or randomized controlled
trials[mh] or random allocation[mh] or double-blind method[mh] or single-blind method[mh] or clinical trial[pt] or clinical trials[mh] or
(clinical trial(tw) or ((singl* or doubl* or trebl* or tripl*) and (mask* or blind*))) or "latin square" or placebos[mh]or placebo* or random*
or research design[mh] or comparative stud* or evaluation studies[pt] or follow-up studies[mh] or prospective studies[mh] or cross-over
studies[mh] or control* or prospectiv* or volunteer*) NOT (animal[mh] NOT human[mh])

POPLINE (2007 to 01 Dec 2009)

(compar* / clinical trials / comparative studies / random / double-blind studies) & ((contraceptive & patch) / ((vagina / contraceptive agents)
& ring))
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CENTRAL (2007 to 23 Oct 2009)

(contrac* AND patch) OR ((contracept* OR vagina*) AND ring) in title, abstract, or keywords

EMBASE (22 Jan 2007 to 09 Dec 2009)

(s contracept? and patch)
OR
(s ring?(W)(nuva OR vagina? OR contracept?)
OR
(((oestradiol OR estradiol) AND ethinyl) OR ee) AND (desogestrel OR etonogestrel)) AND ring?)

LILACS (through 02 Dec 2009)

contraceptive agents, female or agentes anticonceptivos or anticoncepcionais [Words]

AND patch or parche or placa or emplastro or ring or anillo or anel [Words]

ClinicalTrials.gov (to 28 Oct 2009)

Intervention: (contraception OR contraceptive) AND (patch OR ring) AND oral

ICTRP (to 29 Oct 2009)

oral contraceptive AND (skin patch OR vaginal ring)

W H A T ' S   N E W

 

Date Event Description

7 March 2013 New search has been performed Search updated.

17 January 2013 New citation required but conclusions
have not changed

Three new studies were included (Mohamed 2011; Gilliam 2010;
Kaunitz 2012).

Added summary of evidence quality (Table 1).

 

H I S T O R Y

Protocol first published: Issue 2, 2002
Review first published: Issue 1, 2003

 

Date Event Description

4 January 2010 New citation required but conclusions
have not changed

Four new trials were incorporated: 2 on skin patch (Boon-
yarangkul 2007; KluQ 2008) and 2 on vaginal ring (Elkind-Hirsch
2007; Stewart 2007)

30 December 2009 New search has been performed Searches were updated

15 April 2008 Amended Converted to new review format

18 September 2007 New citation required and conclusions
have changed

Substantive amendment
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