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EXECUTIVE SUMMARY

Background

ORTHO EVRA is a transdermal hormonal contraceptive patch system 

This document is intended to provide information and perspective to assist the Reproductive 

Health Drugs and Drug Safety and Risk Management Advisory Committees in evaluating the 

benefit-risk profile of ORTHO EVRA (norelgestromin/ethinyl estradiol Transdermal System) at 

a joint meeting on 9 December 2011. This information is being provided by Janssen 

Pharmaceuticals, Inc., the Sponsor of NDA 21-180 for ORTHO EVRA.

ORTHO EVRA is a transdermal hormonal contraceptive patch system with a contact surface 

area of 20 cm2 containing 6.00 mg norelgestromin (NGMN) and 0.75 mg ethinyl estradiol (EE). 

ORTHO EVRA is the result of years of research and was developed as a non-oral treatment 

option for women seeking a convenient contraceptive method with a once-a-week dosing 

regimen. Since its introduction in April 2002, ORTHO EVRA has been used by women of 

different ethnic, age, and socioeconomic groups; with more than 5.5 million woman-years of 

experience.

Hormonal contraceptives 

All combination hormonal contraceptives (oral contraceptives [OCs], the ORTHO EVRA patch, 

and the vaginal ring) contain synthetic estrogen and progestins. These exogenous hormones 

inhibit the natural cyclic production of ovarian hormones. Pregnancy is prevented by a 

combination of factors, including preventing ovulation, increasing cervical mucus viscosity 

making it relatively impenetrable to sperm, and by making the uterine endometrial lining 

inhospitable for implantation. While offering multiple benefits, hormonal contraceptive options 

are not without risk. For example, all of the currently available products in the class, including 

ORTHO EVRA, carry labeling warning of the risk of venous thromboembolism (VTE), a risk 

that is increased with age, cigarette smoking, and other underlying risk factors.

Risk of VTE 

There are several different types of OCs, and many epidemiology studies have been performed to 

characterize the risk of VTE associated with them. While estrogen dose is associated with VTE 

risk, the progestin contained in combination hormonal contraceptives also impacts VTE risk. In 

some studies, a number of widely used OCs are associated with VTE rates that are higher than 

those of “second generation” OCs (ie, OCs that contain progestins such as levonorgestrel and 

norgestimate). For example, for the “third generation” OCs (ie, OCs containing the progestins 

desogestrel, gestodene [not available in the United States], or etonogestrel that were introduced 

to the contraceptive market years after the second generation OCs), a majority of studies have 

found higher rates of VTE when compared with second generation OCs, with a published meta-

analysis finding a summary relative risk of 1.7 (95% confidence interval [CI] 1.3-2.1)34. This is 

noted in the product labeling for third generation OCs as an “approximate 2-fold increased 

risk.”99,100 Despite the recognized increased risk of VTE among women who use third generation 
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OCs, these OCs are maintained on the market by health authorities and used by many women 

because of other product attributes.

Women and their clinicians weigh the benefits and risks of various hormonal contraceptive 

options and compare them with other options available to them. This briefing document provides 

a discussion of the data related to the need for safe and effective contraceptive options and the 

data on ORTHO EVRA as an important option for women and their clinicians.

Medical Need for Contraceptive Options

Safe and effective contraceptive options are necessary to prevent unintended pregnancies. 

Although advances have been made in this area, almost half of the approximately 6.4 million 

pregnancies in this country are unintended. Many women who conceive do so while using 

contraceptives. Many women acknowledge the difficulty adhering to a daily dosing regimen. In 

one study, the proportion of OC users who missed at least 3 birth control pills during a treatment 

cycle ranged from 30% to 51% over 3 cycles.72 These facts highlight the need for alternative 

dosing regimens, giving women and their clinicians more contraceptive options from which to 

choose. 

ORTHO EVRA meets an important medical need as one of many safe and effective 

contraceptive options. It has been shown to be effective in preventing pregnancies when used as 

directed and to have an acceptable safety profile. The development of ORTHO EVRA involved a 

comprehensive clinical program and its safety was further evaluated with large epidemiology 

studies. Its unique attributes make it well-suited for women desiring weekly hormonal 

contraception dosing rather than a daily pill. The choice to use ORTHO EVRA, or any other 

contraceptive, should be made by the woman and her clinician taking into account the woman’s 

medical history, her non-medical needs, and a product’s attributes.

Clinical Pharmacology

Since the pharmacokinetic profile of hormonal delivery via a patch (with steady state levels) 

differs from pills (with peaks and troughs), the first stage of product development investigated 

the amount of each hormone component (EE and NGMN) which should be contained in the 

patch in order to deliver sufficient drug to the systemic circulation for a contraceptive effect and 

acceptable safety profile. Initially, exposure data (plasma drug levels) from a 35 μg EE-

containing OC, ORTHO-CYCLEN® (35 μg EE/250 μg NGM), were used to provide a starting 

point to formulate a range of doses to test with the new transdermal contraceptive system. A 

range of patch sizes providing different steady state exposures of EE and NGMN were evaluated 

in a Phase 1 study to determine which patch size would achieve concentrations within these 

reference ranges. Selection of hormonal exposures for EE and NGMN for definitive Phase 3 

safety and efficacy clinical trials was done by studying a range of patch sizes in a Phase 2 study 

to identify the lowest dose patch that would achieve prespecified levels of ovulation suppression 

coupled with good cycle control and an acceptable risk/tolerability profile. Only the 20 cm2

patch, which contained 6.0 mg NGMN and 0.75 mg EE, met the criteria and was therefore 

selected for Phase 3 studies.
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Additional clinical pharmacology studies were conducted pre- and post-approval to further 

characterize the PK profile of the patch. In one post-approval study (NED-1) comparing the PK 

profiles of ORTHO EVRA and a 35 μg EE-containing OC, ORTHO EVRA was shown to have a 

60% higher steady-state serum concentration (Css) and area under the concentration-time curve 

(AUC) for EE relative to that from the OC. In contrast, the OC had a 25% higher maximum 

serum concentration (Cmax) for EE relative to that from ORTHO EVRA. Both products showed a 

high degree of inter-subject variability (based on coefficients of variation [CVs]) for all PK 

parameters; variability was slightly higher for ORTHO EVRA (CVs 32% to 33%) than for the 

OC (CVs 27% to 28%). 

Efficacy

The results of the three Phase 3 studies in more than 3,300 women treated with ORTHO EVRA 

indicated that ORTHO EVRA is highly efficacious, with a Pearl Index (pregnancies per 

100 woman-years) of 0.88, based on the pooled results of the three Phase 3 studies. The 

2 comparative studies showed contraceptive efficacy similar to that achieved with Triphasil®

(Pearl Index of 1.24 for ORTHO EVRA versus a Pearl Index of 2.18 for Triphasil) or the ex-US 

OC Mercilon® (Pearl Index was 0.88 for ORTHO EVRA versus a Pearl Index of 0.56 for 

Mercilon). 

Compliance

The data for the Phase 3 studies demonstrated the overall percentage of ORTHO EVRA cycles 

with compliance was very consistent, ranging from 89-90% with no age-related trends 

(compliance was defined as 21 days of consecutive patch wear or pill taking, followed by a 7 day 

drug free interval during a 28-day cycle, with no single patch worn for more than 7 days). In the 

North American study the overall percentage of cycles with compliance was statistically 

significantly higher for ORTHO EVRA than for the OC comparator Triphasil (89% compared 

with 79%; p<0.001), and the compliance rate for Triphasil decreased with decreasing age 

(p<0.001). In contrast, in the ex-US study the overall percentage of cycles with compliance for 

ORTHO EVRA and the OC comparator Mercilon was similar (90% and 88%, respectively) and 

did not decrease with decreasing age in the Mercilon group. 

Safety

Clinical Safety

Treatment-emergent adverse events 

The types and rates of treatment-emergent adverse events experienced by ORTHO EVRA 

subjects in Phase 3 studies were generally consistent with types and rates reported in association 

with the use of combination OCs. Exceptions were breast symptoms (breast discomfort, 

engorgement, or pain), nausea in the ex-US study, and application site reactions. Breast 

symptoms were reported by 25% of ORTHO EVRA subjects versus 9% of Mercilon users in the 

European study, and 19% of ORTHO EVRA subjects versus 6% of Triphasil subjects in the 

North American study. Breast symptoms associated with the use of ORTHO EVRA occurred 

most commonly during Cycle 1 (17% incidence in Cycle 1 declining to <3% in Cycle 4 and 

later), were generally mild to moderate in severity (86%), and generally did not result in 
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treatment discontinuation (2% of subjects discontinued due to breast symptoms). Application site 

reactions were reported by 14% and 20% of ORTHO EVRA users, respectively, in these studies. 

Application site reactions were generally mild or moderate in severity, not serious, and resulted 

in a low rate of treatment discontinuation (ie, <2% in pooled phase 3 studies).

Serious adverse events 

Fifty (1.5%) of the 3,330 subjects who received ORTHO EVRA in the Phase 3 studies

experienced 1 or more serious adverse events. Of these 50 subjects, 7 subjects experienced a 

total of 10 serious adverse events that the investigators judged to be possibly, probably, or very 

likely related to study drug treatment. These events included 2 events of pulmonary embolus and 

1 event each of thrombosis (reported in 1 of the 2 subjects who reported a pulmonary embolus), 

menorrhagia, pain, hypoesthesia, paresthesia, migraine, cholecystitis, and carcinoma in situ of 

the cervix. All of the serious adverse events that were considered at least possibly related to 

ORTHO EVRA treatment resolved either spontaneously or with appropriate treatment. In the 

2 ORTHO EVRA subjects who experienced non-fatal pulmonary emboli, one woman had no 

known risk factors for VTE whereas the other woman had risk factors, including obesity and 

having had major surgical procedures within 1 day of terminating product use. 

As is the case with all drug development programs, including those for contraceptive products, 

the frequency and implications of rare events cannot be fully evaluated in controlled trials.54 To 

monitor and understand safety signals that may present during the post-marketing phase, the 

Company instituted a comprehensive safety surveillance program at product launch.

Post-Marketing Surveillance

In 2003, the Sponsor’s post-marketing surveillance program identified a greater than expected 

number of reports of multiple adverse events including VTE and 2 rare types of thromboembolic 

events: ischemic stroke in women ≤30 years of age and myocardial infarction (MI). With the 

identification of these signals, enhanced safety surveillance activities were initiated in an attempt 

to collect additional information about the events to better characterize the increased frequency 

and to understand the nature of thromboembolic events reported with the use of ORTHO EVRA. 

From analyses of postmarketing surveillance data, the increase in reporting of adverse events 

with ORTHO EVRA could not be attributed with certainty to either a true increased incidence of 

thromboembolic events or to stimulated reporting (ie, reporting rates that are increased over 

expected rates because of external stimuli, such as promotional adverting, media coverage and 

litigation, and not because of the drug itself). To further investigate the risk of thrombotic events 

related to ORTHO EVRA, a comprehensive epidemiologic evaluation was initiated.

Epidemiology

Epidemiology studies of ORTHO EVRA

Four sponsor-commissioned epidemiology studies have evaluated thrombotic events in ORTHO 

EVRA users. The studies used similar designs. Each was a case-control study, comparing risk of 

thromboembolic events in women exposed to ORTHO EVRA with that in women exposed to 

OCs containing either 30- or 35 μg EE, and whose progestin component was either norgestimate 
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(NGM, the pro-drug of NGMN, the progestin in ORTHO EVRA) or levonorgestrel, progestins 

found in many widely used OCs. Specifically, the 4 studies were as follows:

 i3 Drug Safety used the Ingenix Research Data Mart, a US medical claims database, to study 
MI, ischemic stroke, and VTE and among women using ORTHO EVRA compared with 
women using NGM-containing OCs with 35 µg EE. This study included review of patient 
charts, which were available for 73% of potential events.

 Boston Collaborative Drug Surveillance Project (BCDSP) used the PharMetrics database, a 
US medical claims database, to study MI, ischemic stroke, and VTE among women using 
ORTHO EVRA compared with women using NGM-containing OCs with 35 µg EE.

 BCDSP used the PharMetrics database, a US medical claims database, to compare the VTE 
rate among ORTHO EVRA users relative to users of levonorgestrel-containing OCs with 
30 µg EE.

 BCDSP used the MedStat database, a US medical claims database, to compare the VTE rate 
among ORTHO EVRA users relative to users of levonorgestrel-containing OCs with 30 µg 
EE.

Results for relative risk in the 4 sponsor-commissioned epidemiologic studies, for the primary 

composite endpoint of MI + ischemic stroke, varied among studies on both sides of the null 

value of 1.0, and all the studies individually had very wide confidence intervals, reflecting the 

small number of events. For VTE, the results of the epidemiologic studies of ORTHO EVRA 

were also variable among studies, with point estimates of the odds ratios ranging from 1.2 to 2.2. 

Methodological differences among the studies could account for some of the variability, 

although the expected direction of the influence of these design factors is not clear. The highest 

estimated odds ratio came from the one study that included chart review.

A meta-analysis of the 4 studies showed that for MI + ischemic stroke, the summary relative risk 

was 0.8 (95% CI 0.4-1.4), consistent with no difference between ORTHO EVRA and second 

generation OCs. For VTE, the summary odds ratio was 1.5 (95% CI 1.1-1.9), suggesting a 50% 

increase in risk. However, based on the ends of the 95% confidence intervals, the results of the 

meta-analyses are consistent with a 60% decrease to a 40% increase in risk for MI + ischemic 

stroke, and with a 10% increase to a 90% increase in risk for VTE.

In addition to the 4 sponsor-commissioned studies, results from an FDA-commissioned study 

were recently reported. In this study, drospirenone (DRSP)-containing OCs, ORTHO EVRA 

patch (abbreviated as NGMN in the FDA report), and etonogestrel/estradiol vaginal ring (ETON) 

were associated with a significantly higher risk of VTE relative to a combined comparator group 

of combination OCs containing LNG, NGM, or norethindrone acetate. Estimates of relative risk 

were 1.74 (95% CI 1.42-2.14) for DRSP, 1.55 (95% CI 1.17-2.07) for ORTHO EVRA (NGMN), 

and 1.56 (95% CI 1.02-2.37) for ETON. The results for ORTHO EVRA were based on a total of 

33 events in users of ORTHO EVRA.

The results from these epidemiology studies suggest that the incidence of VTEs for ORTHO 

EVRA users is, as stated in the US Prescribing Information (USPI), in the “range from no 

increase in risk to an approximate doubling of risk”, a similar range as seen with other marketed 
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hormonal contraceptive products when compared to OCs containing EE and either norgestimate 

or levonorgestrel. Even if one were to assume that the true risk of having a VTE is approximately 

double that of second generation OCs, the absolute risk of VTE remains low and is lower than 

that observed during pregnancy and the puerperium.

Relative risks for VTE associated with combination hormonal contraception

The VTE risk associated with ORTHO EVRA should be considered in the context of the VTE 

risks of other hormonal contraceptives. A comprehensive review of the literature identified 

22 relevant population-based studies. These include case-control and cohort studies, and describe 

VTE rates among users of hormonal contraceptives with second generation progestins (LNG, 

NGM, NGMN, and norethindrone), third generation (desogestrel, etonogestrel, and gestodene) 

and fourth generation (drospirenone). Four of the 22 studies included in this review were the 

ORTHO EVRA studies and the other 18 studies compare combination OCs having a second 

generation progestin with other combination OCs and allow a qualitative comparison with the 

findings for ORTHO EVRA, as the comparators were the same. The comparative results from 

the 22 studies suggests that the magnitude of the relative risks for ORTHO EVRA compared 

with second generation OCs is similar to the magnitude of the relative risks for third and fourth 

generation OCs compared with second generation OCs. This highlights the fact that many other 

combination hormonal contraceptive options appear to have increased VTE risks relative to 

second generation products that need to be discussed with the woman and weighed against the 

possible benefits.

Product Labeling and Communication

Product labeling communicates comprehensive product information to help ensure the safe and 

appropriate use of a product. Since the approval of ORTHO EVRA in November 2001, several 

revisions to the USPI have been implemented based on clinical PK or epidemiologic data

obtained from studies conducted post-approval. Information about the risk of VTEs, along with 

information on the different PK profiles of ORTHO EVRA compared with OCs, is presented in 

several sections of the current USPI, including a Boxed Warning; in the Warnings, Product 

Description, and Clinical Pharmacology sections; and in Detailed Patient Labeling. In some 

instances, information was also conveyed to clinicians or the public via Dear Healthcare 

Professional letters or press releases. For all these labeling changes, discussions were held with 

the FDA regarding proposed language and all changes were submitted as prior approval 

supplements.

The November 2005 update to the USPI included data from a post-approval PK study on the 

differences in various exposure parameters between ORTHO EVRA and a 35 μg EE-containing 

OC. This update in ORTHO EVRA labeling included adding language to the WARNINGS 

section stating that exposure (ie, AUC and Css) to EE is 60% higher in users of ORTHO EVRA 

than in users of a 35 µg-EE OC but maximum blood concentration (ie, Cmax) is 25% lower for 

ORTHO EVRA. This labeling update was accompanied by a Dear Healthcare Professional letter. 

A further enhancement to the labeling was made in March 2011, when this information was 

added to the Boxed Warning. 
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Benefit-risk Assessment

ORTHO EVRA has been marketed for almost a decade and has been safely and effectively used 

by millions of women to ensure their pregnancies are planned and prepared for. Many of these 

women have found it to be the “best option” for them based on its unique delivery system and 

dosing regimen. The substantial post-marketing experience confirms the findings of the clinical 

development program, which demonstrated ORTHO EVRA is highly efficacious, with a pooled 

Pearl Index from all Phase 3 studies of 0.88. This, coupled with its ability to reduce dosing 

frequency to once-per-week, is of benefit to some women, including those with difficulty 

complying with a daily pill-taking regimen.

The clinical trial and post-marketing experience also confirm the safety and tolerability of 

ORTHO EVRA. The frequency and types of adverse events have been found to be similar to 

those of other hormonal contraceptive options available to women. Nonetheless, all combination 

hormonal contraceptives carry a small, but real, increased risk of VTE. Multiple 

pharmacoepidemiologic studies, including the one recently conducted by the FDA, have 

demonstrated this risk and provided reasonably consistent estimates of the relative risks 

associated with other combination hormonal contraceptives relative to second generation 

combination OCs. Many of these studies have also estimated the absolute VTE rates for these 

products. The information on the VTE risk associated with ORTHO EVRA relative to that of 

second generation combination OCs is prominently displayed in ORTHO EVRA labeling and all 

professional and patient materials.

Although ORTHO EVRA is associated with an incremental increase in VTE risk versus the 

second generation combination OCs, the difference in absolute terms is small and amounts to 

approximately 1.5 to 4.5 events per 10,000 woman-years of use, depending on the assumed 

baseline risk, which varies among the studies. When compared to the widely used third and 

fourth generation combination oral contraceptives, the risks of VTE associated with ORTHO 

EVRA are essentially the same. All of these risks are substantially lower than the VTE risk 

associated with planned or unplanned pregnancies and during the post partum period.  Thus, an 

unintended consequence of reducing contraceptive choice, by eliminating or limiting access to 

ORTHO EVRA among women for whom it is the option that works best, could be an increase in 

VTE risks and the other consequences of unintended or unplanned pregnancies. The health of the 

public will be best served by ensuring that clinicians are well informed and by encouraging 

clinicians to have meaningful dialogues with their patients to ensure the benefits and risks of the 

various contraceptive options are understood and decisions among these options are well 

informed.

Concluding Remarks

 It is important for clinicians and women to have a wide array of safe and effective 
contraceptive options and to be able to choose a method that is best suited for the individual 
woman, based on her medical history, non-medical needs, and product attributes.

 For those women who are candidates for hormonal contraception and who elect to use a 
transdermal patch, ORTHO EVRA is a unique contraceptive option with a favorable 
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benefit-risk profile. ORTHO EVRA should remain available as a contraceptive option for 
those women and their clinicians.

 All combination hormonal contraceptives carry a risk of VTE, which is less than the risk of 
VTE during pregnancy and the post-partum period. Results from the recently conducted 
meta-analysis and FDA-commissioned epidemiology study indicated that VTE risk 
associated with ORTHO EVRA:

 is higher than that of norgestimate-containing OCs (meta-analysis data) and 
levonorgestrel-containing OCs (meta-analysis data and FDA-commissioned 
epidemiology study)

 is in the range of other combination hormonal contraceptives.

 Since the launch of ORTHO EVRA, the Company has been diligent in generating and 
communicating comprehensive product information to clinicians and patients. The ORTHO 
EVRA labeling prominently communicates information on risk of VTE in multiple sections: 
Boxed Warning, Warnings, Indications and Usage and in other sections.

 ORTHO EVRA has a unique Indication and Usage section that advises clinicians to 
balance the higher estrogen exposure and “the possible increased risk of VTE with 
ORTHO EVRA against the chance of pregnancy if a contraceptive pill is not taken 
daily.” It is the only combination hormonal contraceptive that is indicated “for the 
prevention of pregnancy in women who elect to use a transdermal patch as a method of 
contraception.”

 The labeling will continue to be updated appropriately as new information becomes 
available, including the Company’s recently completed meta-analysis and the recently 
completed FDA-commissioned epidemiology study.

 ORTHO EVRA safety and efficacy information is provided in consumer-friendly language 
in the Detailed Patient Labeling that is in each box of ORTHO EVRA patches, and on the 
ORTHO EVRA website (www.orthoevra.com).

The Company appreciates the opportunity to participate in this Advisory Committee and is 

interested in the input of the Advisory Committee and the FDA. We are committed to continue to 

work with the FDA to enable appropriate product usage and meet the needs of individual 

women.

http://www.orthoevra.com/
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1. INTRODUCTION

This document is intended to provide information and perspective to assist the Reproductive 

Health Drugs and Drug Safety and Risk Management Advisory Committees in evaluating the 

benefit-risk profile of ORTHO EVRA (norelgestromin/ethinyl estradiol Transdermal System) at 

their joint meeting on 9 December 2011. This information is being provided by Janssen 

Pharmaceuticals, Inc., the Sponsor of NDA 21-180 for ORTHO EVRA. 

1.1. ORTHO EVRA

ORTHO EVRA is a member of the class of combination hormonal contraceptive products. The 

development of ORTHO EVRA occurred as a result of the Sponsor’s determination 25 years ago 

that there was a need for a non-oral hormonal contraceptive delivery system for women who 

wanted the benefits provided by hormonal contraceptives but without the need for daily dosing. 

The product is unique in the contraceptive market, as it is the only birth control option that is 

delivered in a transdermal patch format and allows the convenience of once-weekly rather than 

once-daily dosing.

The 7-day ORTHO EVRA transdermal contraceptive system was approved in the United States 

by the Food and Drug Administration (FDA) for the prevention of pregnancy on 20 November 

2001. The product was first made available in the United States in April 2002. The product 

marketed outside the United States is EVRA®, a different formulation. This briefing document 

will focus exclusively on the US formulation, ORTHO EVRA.

ORTHO EVRA is a square, flexible, matrix patch system with a contact surface area of 20 cm2. 

Each patch contains 6.00 mg norelgestromin (NGMN) and 0.75 mg ethinyl estradiol (EE).

NGMN is the primary active metabolite of norgestimate (NGM), a progestin found in many 

combination OCs. The pharmacological properties of NGMN are similar to those of NGM. EE is 

the estrogen most frequently used in combination OCs.

Each cycle of contraceptive treatment with the patch consists of 28 days. A new ORTHO EVRA 

patch is applied each week for 3 weeks (after removal of the prior week’s patch at the beginning 

of weeks 2 and 3), resulting in 21 consecutive days with hormonal treatment followed by 7 days 

without treatment (no patch). The patch may be applied to one of 4 sites: buttock, abdomen, 

torso (excluding breasts) and upper arm.

Since approval, ORTHO EVRA has been used widely by women of multiple ethnic, age, and 

socioeconomic groups. There have been over 5.5 million woman-years of clinical experience 

with ORTHO EVRA since the product was introduced to the market.70 Approximately one-third 

of women currently using ORTHO EVRA are 19 years of age and under, two-thirds are between 

20 and 39 years, and a small proportion (<5%) are 40 years or older.37

1.2. Hormonal Contraceptives

Hormonal contraceptive classification

Hormonal contraceptives can be classified into 2 main types with respect to their active 

ingredients: those that contain estrogen and progestin (ie, combination hormonal contraceptives) 
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and those that contain only progestin (ie, progestin-only contraceptives). Both types of hormonal 

contraceptives are highly effective (ie, 99% effective) when used exactly as directed. 

Hormonal contraceptive mechanism of action

All hormonal contraceptives induce their effects through a variety of mechanisms. The primary 

mechanism of action is ovulation suppression. Synthetic contraceptive hormones block the 

luteinizing hormone surge, the hormonal signal that triggers ovulation in a typical menstrual 

cycle. Combination hormonal contraceptives block ovulation in about 85-95% of cycles whereas 

progestin-only oral contraceptives block ovulation in approximately 40-50% of cycles. 

Secondary mechanisms of action include an increase in cervical mucus viscosity, making it 

impenetrable to sperm and forming a barrier to sperm ascent to the upper reproductive tract 

where fertilization normally occurs. This effect is due to the action of the progestin on cervical 

mucus production. A third mechanism of action is the progestin’s effect on the endometrium, 

making it unreceptive to a fertilized egg. 

Although estrogen is not needed for a highly effective hormonal contraceptive, its presence in 

combination hormonal contraceptives helps to stabilize the endometrium, allowing the user to 

have more regular and predictable withdrawal bleeds that mimic spontaneous menstrual cycles 

(ie, good “cycle control”). Progestin-only contraceptives are often associated with a higher rate 

of unscheduled bleeding, often referred to as “breakthrough bleeding and spotting”, or the 

absence of withdrawal flow. While these altered bleeding patterns do not alter contraceptive 

efficacy, they are a major cause of user dissatisfaction and are frequently cited as a reason for 

discontinuation of the methods.

OC development

When OCs were first developed in the late 1950s and early 1960s, they had much higher doses of 

estrogen (150 μg mestranol or 100 μg EE) and progestin than do currently marketed combination 

OCs. Doses of contraceptive hormones were reduced over many years after early epidemiology 

studies that found an association between OC use and thromboembolic adverse events 

(ie, myocardial infarction [MI], ischemic stroke, venous thromboembolism [VTE]). Currently 

marketed combination OCs have EE doses ranging from 10-50 μg/tablet, providing many 

choices for women based on their individual needs. Lowering the doses of contraceptive 

hormones has resulted in lower risk of thromboembolic events among OC users, with the lowest 

rates being observed with OCs containing 20-35 μg EE (the 10 μg EE OC has been marketed 

recently and there are no epidemiology studies on VTE risk for this product). OCs with the 

lowest EE doses are highly effective yet are associated with the highest rates of unscheduled 

bleeding.

Along with the decrease in estrogen dose over time, new synthetic progestins were introduced as 

well. These newer progestins, and the combination OCs containing them, have been somewhat 

inconsistently classified into “generations” by various authors. For clarity, the classification 

scheme for progestins by generation that will be used in this document is shown in Table 1. 
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Table 1 Classification of Progestins by Generation

Generation Progestins

First Norethynodrel

Second Levonorgestrel (LNG)
Norethindrone (NET)
Norethindrone acetate
Norgestrel
Norgestimate (NGM)
Norelgestromin (NGMN)

Third Desogestrel (DSG)
Etonogestrel (ETON)
Gestodene (GST)

Fourth Drospirenone (DRSP)

The progestins used in the original combination OCs have now become known as “first 

generation” progestins (and, correspondingly, the OCs containing these progestins are known as 

“first generation OCs”). OCs that use these progestins are used infrequently. In the 1970s, a 

second generation of progestins was introduced, and many of these progestins are used in 

currently available combination OCs. Some of these progestins include levonorgestrel (LNG), 

norethindrone, norethindrone acetate, NGM, NGMN, and norgestrel. These progestins have 

pharmacologic properties of natural progesterone but also demonstrate androgenic and estrogenic 

activity in vitro. 

In the 1980s and 1990s, a third generation of progestins was introduced, the most notable of 

which were desogestrel (DSG) and gestodene (GST) (not marketed in the US). These progestins 

have pharmacologic properties of progesterone but minimal androgenic activity and it was hoped 

that, when combined with EE, they would produce an OC with minimal androgenic adverse 

events associated with combination OCs, such as acne and oily skin. However, third generation 

OCs were later found to be associated with a higher risk of VTE compared with second 

generation OCs.34 After 2000, a fourth generation of progestins was introduced, the most popular 

being DRSP. This progestin was found to have anti-androgenic activity in vitro as well as 

anti-mineralocorticoid activity. Combination OCs that contain DRSP have been used to treat 

androgen-associated disorders (eg, moderate acne vulgaris) and decrease fluid retention due to 

their anti-mineralocorticoid effects. Some studies have suggested that fourth generation OCs are

associated with higher rates of VTE than second generation OCs.46,69 The currently marketed 

combination OCs, have EE doses ranging from 10-50 μg/tablet and either a second, third, or 

fourth generation progestin.

1.3. Venous Thrombosis in Reproductive Age Women

VTE

VTE events generally present as deep vein thrombosis (DVT; a blood clot in a deep vein, most 

commonly in one of the legs) or pulmonary embolism (PE; a blood clot in a pulmonary artery or 

one of its branches). Risk factors for VTE can be inherited (eg, deficiencies in antithrombin III, 
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protein S, protein C) or acquired (eg, age, obesity, smoking, pregnancy, trauma, prolonged 

immobilization following surgery or injury or during travel). In 25% to 50% of the cases of 

spontaneous venous thromboembolism, no identifiable risk factor can be found.106 Virchow’s 

triad refers to 3 mechanisms that increase thrombotic risk: endothelial disruption or injury, 

venous stasis, and hypercoagulability. 

Effects of natural and synthetic estrogen and progestin on coagulation

The effects of natural and synthetic estrogen and progestin on coagulation are complex. These 

hormones modulate factors in the coagulation cascade that are associated with clot formation 

(eg, prothrombin) and clot lysis (eg, antithrombin). In general, all combination hormonal 

contraceptives (estrogen-progestin formulations) increase the risk of VTE. In any particular 

woman using combination hormonal contraception, there may be independent acquired risk 

factors for VTE such as age, obesity, smoking, malignancy, immobilization, trauma, pregnancy, 

and prolonged bed rest, as well as inherited risk factors such as prothrombin gene mutation, 

Factor V Leiden gene mutation (activated protein C resistance) and antithrombin III deficiency.

Annual incidence of VTE

The reported overall age- and sex- adjusted annual incidence of VTE is approximately 11.7 per 

10,000 (4.8 per 10,000 for DVT and 6.9 per 10,000 for PE).77 The incidence of DVT/PE

increases markedly with age. With respect to all women of reproductive age not using hormonal 

contraception the incidence rate is reported to be approximately 1 to 5 per 10,000 woman-years; 

the incidence is much higher for women during pregnancy and in the postpartum period. A US 

population database study reviewed the cases of VTE in women during pregnancy and 3 months 

postpartum for the period 1966-1995.32 The relative risk (standardized incidence ratio) for VTE 

among pregnant and postpartum women was 4.29 (95% CI 3.49-5.22; p<0.001) compared to 

non-pregnant women, and the overall incidence was 20 per 10,000 woman-years. The annual 

incidence was 5 times higher among postpartum women than pregnant women (51.1 vs. 9.6 per 

10,000), and the incidence of DVT was 3 times higher than that of PE (15.2 vs. 4.8 per 10,000). 

A recent study reported the incidence of antepartum plus postpartum VTEs to be 17.2 per 10,000 

deliveries.41

Clinical presentation of VTE

A person with a typical DVT may present with pain and swelling of the leg, but as many as half 

of the patients with a radiographically proven DVT do not have these symptoms. A person 

experiencing a PE may present with difficulty breathing, palpitations, inspiratory chest pain, and 

hemoptysis. Anticoagulant therapy is indicated for patients with symptomatic DVT, since PE can

occur as a complication of untreated DVT. The same therapy is indicated for patients diagnosed 

with a PE. The duration of anticoagulation therapy varies depending on the clinical setting and 

risk factors, as well as the identification of any inherited thrombophilias. Roughly 30% of those 

who have a VTE in a given year will experience a recurrent episode in the next 10 years, with the 

risks being greatest in the first 6 to 12 months after the initial event.33 Recurrence is less likely if 

the initial episode was provoked by a transient event such as contraceptive use.33 While VTE, 

especially PE, causes morbidity, it is rarely fatal in otherwise healthy reproductive age women. 
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In a large study of women with VTEs over a 14-year period, the event was fatal in 0.6% of 

women aged 15-29 and 1.7% of women aged 30-44.59

Absolute risk of VTE

Many experts consider absolute risk of VTEs to be a more useful way to understand VTE risk for 

their patients using or considering combination hormonal contraception. For a healthy, 

non-obese, non-smoking woman of reproductive age not using a hormonal contraceptive, the risk 

of VTE is less than 1 per 10,000 woman-years; this rate increases to 3 to 4 per 10,000 

woman-years in women who use OCs containing 30-40 µg EE.102 The increase in VTE risk 

among women using combination OCs, or other combination hormonal contraceptives, 

compared to women not using this form of birth control has been known for over 40 years and is 

incorporated into the benefit/risk assessment made by clinicians in counseling women on their 

contraceptive choices.

2. MEDICAL NEED FOR CONTRACEPTIVE OPTIONS

Ideally, every pregnancy will be planned and prepared for in order to achieve the best outcomes 

for maternal and child health. Unfortunately, the United States has not achieved that standard. 

The statistics on pregnancy outcomes in the U.S., including morbidity and mortality, remain 

concerning:

 Almost half of the approximately 6.4 million pregnancies each year in this country are 
unintended.27

 In 2005, 19% of all pregnancies in the U.S. ended in elective abortion;103 more than 
one-third of American women will have had an elective abortion by age 45.35

 Maternal mortality rates in the U.S. are the highest they have been in the last 20 years and a 
U.S. woman has a 1 in 2,100 lifetime risk of dying from pregnancy-related causes.95 The 
most common causes of death are hemorrhage, pulmonary embolism, infection, 
hypertensive disorders of pregnancy, cardiomyopathy, cardiovascular conditions, and 
non-cardiovascular medical conditions, each contributing 10-13% of deaths.6

 Maternal morbidity in the U.S. is also high. In a recent study, rates of maternal morbidity 
were estimated for women enrolled in Kaiser Permanente Northwest, a large HMO. Overall, 
50% of women had at least 1 complication. Among the more serious conditions were: 
antepartum hemorrhage (4.1%), postpartum hemorrhage (3.8%), diabetes in pregnancy 
(1.1%), pneumonia (0.6%), complications of anesthesia (0.6%), disseminated intravascular 
coagulation (0.2%), uterine rupture (0.1%), thrombophlebitis and embolism (0.1%).9

Contraceptive failures

Many women who conceive do so while using contraceptives. Contraceptive failure can be the 

result of method failure (ie, pregnancy occurs despite the product being used exactly as directed) 

or failure to use the method correctly and consistently.53 Overall, contraceptives were used 

during the month of conception in 48% of all unintended pregnancies in the U.S., which resulted 

in 1.5 million unintended pregnancies despite contraceptive use.27 Current estimates from the 

National Survey of Family Growth are that 8.7% of the more than 10 million women using OCs 

in the United States become pregnant each year,66 resulting in almost one million unintended 
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pregnancies among OC users. The fact that the actual failure rate is more than 25-fold greater 

than the method failure rate (ie, failure rate with correct and consistent use) of OCs of 0.3%96,98

suggests that many women do not use their OCs as directed. 

Dosing simplification

Women acknowledge the difficulty of complying with a daily dosing regimen. In one study, the 

proportion of OC users who missed at least 3 birth control pills during a treatment cycle ranged 

from 30% to 51% over 3 cycles.72 This difficulty with correct and consistent use of OCs 

highlights the need for a range of contraceptive options from which to choose. Finding the 

method best suited for a particular woman should increase the likelihood of correct usage which, 

in turn, has the potential to lower the risk of unintended pregnancy. As Trussell wrote in a 2004 

review of contraceptive failure, “The most effective method for an individual woman or couple 

is a method that actually will be used correctly and consistently.”97

Simplification of dosing should enhance compliance and successful use. With a daily method, 

there are 7 opportunities for error for every 1 opportunity for error with the weekly method. 

There is evidence to support this hypothesis in multiple therapeutic areas. Clinical trials have 

indicated higher compliance rates for the contraceptive patch and vaginal ring than for the pill. 

Clinical trial failure rates are many times lower than those seen in typical use. This differential is 

likely due to user failure rather than method failure. Methods that facilitate high compliance 

should have lower pregnancy rates. However, improved efficacy due to improved compliance 

may be difficult to demonstrate in clinical trials as typical contraceptive drug development 

programs generally expose between 1,500 and 3,500 women to the product in Phase 3 trials.

As described elsewhere in this document, there are no randomized clinical trials that demonstrate 

whether shifting ORTHO EVRA users to oral contraceptives would result in a loss of 

effectiveness. This reflects the fact that such a trial would face ethical issues, practical issues of 

blinding because the medications to be compared are administered by different routes, and 

difficulties in studying real-world effectiveness, as distinct from efficacy, in a randomized 

clinical trial. The observational trials that attempted to compare the effectiveness of ORTHO 

EVRA and oral contraceptives did not show higher effectiveness in the ORTHO EVRA group 

(see Section 3.3.4), but the interpretation of this finding is complicated by the fact that the 

populations using the contraceptive patch and OCs differ substantially in ways that are likely to 

affect compliance and hence effectiveness.

The mechanisms by which hormonal contraceptives act to produce their desired effect are 

reasonably well understood and it is clear from the comparison of Pearl indices between good 

compliers and poor compliers, or between clinical trials and actual use, that compliance is a 

major, but not the only, determinant of the effectiveness of currently marketed hormonal 

contraceptives. Therefore, in support of the potential for greater effectiveness of ORTHO EVRA 

in the population that uses it in preference to oral contraceptives, we provide a brief summary of 

several systematic reviews from other clinical areas, suggesting compliance is better with less 

frequent dosing schedules than with more frequent dosing schedules (eg, better with a once a day 

schedule than with twice a day schedule, and better with a once a week schedule than with a 

once a day schedule). These systematic reviews included medications for a wide range of 
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indications including cancer, hypertension, other cardiovascular diseases, diabetes, infectious 

diseases, psychiatric indications, respiratory diseases, and osteoporosis. The systematic reviews 

included prospective and retrospective studies, and focused on compliance rather than on the 

effect of compliance on therapeutic effectiveness. The studies used various measures of 

compliance (eg, the proportion of the prescribed pills taken each day, or the proportion taken 

within a specified time frame) and various methods to assess pill taking (eg, diaries, 

measurement of blood concentrations, electronic monitoring of times when the pill containers 

were opened). We recognize that neither the relationship between compliance and treatment 

effect, nor the measurement of compliance is a simple matter.62,67

A review of 76 studies that used electronic monitoring to assess pill taking compliance for a wide 

range of indications found the overall mean of dose taking compliance (taking the prescribed 

number of pills each day) was 71% and declined as the number of daily doses increased: 79% 

with 1 dose/day, 69% with 2 doses/day, 65%, with 3 doses/day, 51% with 4 doses/day.11 The 

change in compliance with number of doses was statistically significant (p<0.001). A 

meta-analysis of the relationship of the number of daily doses to adherence to antihypertensive 

therapy identified 8 prospective or retrospective studies that met its inclusion criteria and found 

the average adherence rates were:  91.4% with 1 dose/day and 83.2% with multiple doses/day, a 

difference that was statistically significant (p<0.001).40 Cramer reviewed 14 retrospective studies 

of compliance with (oral) bisphosphonates for osteoporosis and found that compliance, as 

measured by the mean medication possession ratio “was consistently higher for weekly versus 

daily therapy (0.58 to 0.76 versus 0.46 to 0.64 for women receiving weekly and daily 

bisphosphonate therapy, respectively). Persistence was also improved in women receiving 

weekly bisphosphonates, assessed by both length of persistence (194 to 269 days [weekly] and 

134 to 208 days [daily]) and percentage of persistent women at the end of the follow-up period 

(35.7% to 69.7% [weekly] and 26.1% to 55.7% [daily]).”19 The authors observed that “All of the 

studies that examined compliance and persistence in patients receiving daily and weekly 

bisphosphonates found the same pattern – patients exhibited better medication-taking behavior 

with weekly therapy.”

These systematic reviews indicate that, whether dosing frequency is measured in doses per day 

or doses per week, compliance is better with lower dosing frequency than with higher dosing 

frequency. This suggests that, at least among women who have elected to use ORTHO EVRA, 

compliance and therefore effectiveness will be better with once a week regimen of changing their 

ORTHO EVRA patch than with a 7 times per week regimen of taking an oral contraceptive.

Each OC has its own benefit-risk profile

There are more than 90 marketed branded and generic combination OCs as well as numerous 

other methods of contraception, each of which has its own benefit-risk profile. All combination 

OCs are approximately 99% effective when used as directed and are generally considered safe. 

However, all combination OCs are associated with a small (in absolute terms) increased risk of 

VTE. Women and their clinicians are familiar with and accept this well-known risk when 

selecting a combination hormonal contraceptive method. 
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Some attributes of available contraceptive methods that are considered when choosing a 

contraceptive are highlighted in Table 2.

Table 2: Failure Rates and Attributes of Various Contraceptive Methods

Contraceptive 
Method

Failure Rate in 
First Year of Use

Regulates/
Disrupts 
Cyclic 

Bleeding

Prompt 
Contraceptive 
Reversibility

Requires 
Vaginal 

Placement

Verifi-
abilitya

Dosing 
Frequency

Major Risks
Typical 

Use
Perfect 

Use

No method 85 85 n/a n/a n/a n/a n/a
Pregnancy, 

Pregnancy-related 
risks

ORTHO 
EVRA®

9b 0.3b

R Y N Y Weekly

VTE
OC 
(combination
and progestin 
only)

R Y N N Daily

Vaginal ring R Y Y Y Monthly

Three-month 
injectable

6 0.2 D N N N 3 months
Bone loss, 

Weight gain, 
Abnormal bleeding

Implant 0.05 0.05 D Y N Y 3 years
Bleeding 

irregularities

IUC 
(levonorgestrel, 
copper)

0.2-0.8 0.2-0.6 D/ n/a Y Y Y
5 or 10 
years

Ectopic pregnancy, 
Infection, 

Uterine perforation

Sterilization 
(male or 
female)

0.15-
0.5

0.1-0.5 n/a N N N Once

Operative risks 
including bleeding, 

infection, and 
damage to nearby 

organs

Male condom 18 2 n/a Y N Y Each act Pregnancy

Female barrier 
methods 
including 
spermicides, 
diaphragm, 
sponge, female 
condom

12-28 5-20 n/a Y Y Y Each act Pregnancy

Withdrawal 22 4 n/a Y N N Each act Pregnancy

Fertility 
awareness-
based methods 
(“rhythm 
method”)

24 0.4-5 n/a Y N N

Nearly 
daily 

evaluation 
for 

fertility 
timing

Pregnancy

Abstinence 0 n/a Y N n/a n/a n/a

OC = oral contraceptive; IUC = intrauterine contraception
Note: Adapted from Tables 3-2 and 3-4 in reference 96 and includes updates from reference 98. (Table 4 of the USPI is Table 3-
2 from the 1998 edition of reference 96.) 
a The user can easily verify the presence of the method, providing reassurance about the continued protection.
b Reference 98.
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Ensuring that women have comprehensive information about both benefits and risks is an 

important step toward improving contraceptive use and reducing the number of unintended 

pregnancies. Each individual woman has her own particular needs for her contraceptive method. 

These needs are based on her medical history and general health as well as lifestyle, social and 

cultural considerations. Choice of contraception is not static and women change methods 

throughout their reproductive years. Contraceptive choice tends to relate to specific life stages, 

events, or product attributes, such as: sexual debut, after childbirth, when relationship status 

changes, after difficulty with a particular contraceptive method, or method cost.5

Benefit-risk assessment varies with the woman 

While some women are ambivalent about their choice of method and do not make conscious 

trade-offs, other women have priorities that lead them toward or away from certain methods. 

Some women want to maximize effectiveness, others prefer to minimize risk of adverse events, 

others place the highest value on convenience, and still others prioritize protection from sexually 

transmitted infections.10 Some women are willing to accept the risks of general anesthesia and of 

bowel perforation with laparoscopic tubal sterilization; others accept the risks of bone loss and 

weight gain with depot medroxyprogesterone acetate; others accept the risks of uterine 

perforation and infection with intrauterine contraceptives; and others accept the risks of 

thromboembolic events with estrogen-containing contraceptives. The benefit-risk assessment 

varies with the woman. For instance, a woman with a history of migraine with aura may be 

willing to accept a method that leads to irregular bleeding or lower efficacy to avoid 

estrogen-containing OCs that have been shown to increase the risk of stroke in such women. A 

woman who puts a premium on predictable monthly withdrawal bleeding may find 

progestin-only methods less desirable. A woman who has trouble remembering to take a pill 

daily may seek the convenience of a method with less frequent dosing such as a weekly patch. 

These examples point to the importance in having a variety of contraceptive choices available. 

All of the hormonal methods are safer for women than pregnancy. During contraceptive 

counseling sessions, like those occurring every day in clinics and offices around the country, the 

clinician has the opportunity to educate the woman and understand her preferences and 

perceptions concerning the risks and benefits of individual contraceptive options. The clinician 

provides the woman with appropriate information and medical advice, providing each individual 

woman the information required for her to weigh her choices and select the method best suited to 

her needs.

3. CLINICAL DEVELOPMENT

3.1. Pharmacokinetics of ORTHO EVRA

During development of a new drug formulation, the performance of the formulation must be 

characterized as fully as possible in order to understand how the formulation will behave under 

the conditions pertinent to its use (including both patient and non-patient factors). Clinical 

pharmacology studies are routinely conducted to generate drug concentration vs. time profiles 

(PK profiles) that are specific for a formulation and for the route of administration. These studies 
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provide critical information on the absorption, distribution, biotransformation and elimination of 

the drug in the body and how other factors impact the performance of the formulation.

When developing a new formulation of an existing drug or a formulation with a different route of 

administration, a typical approach for dose or exposure selection is to establish a range of serum 

or plasma drug concentrations (eg, average concentration or Cavg) based upon the PK of an 

existing formulation. This PK information provides some general reference information from 

which to start development of a new drug formulation.

In the case of ORTHO EVRA, exposure data from a 35 μg ethinyl estradiol (EE)-containing OC, 

ORTHO-CYCLEN® (35μg EE/250μg NGM), were used to provide some basic information for 

the new transdermal contraceptive system. As a starting point in this development process, 

reference serum drug concentration ranges for EE of 25 to 75 pg/mL and NGMN of 0.6 to 

1.2 ng/mL were established based on a band of concentrations that captured 90% of the average 

steady-state serum drug concentration (Cavg) values for women taking ORTHO-CYCLEN. 

Pilot test patches were manufactured, and 2 clinical studies were conducted to determine the 

amounts and proportion of EE and NGMN in the patch that would achieve concentrations within 

these reference ranges. Patches containing the same proportional amounts of EE and NGMN 

were then manufactured in 3 patch sizes: 10 cm2, 15 cm2, and 20 cm2. The goal of the Phase 2 

dose-ranging study was to test a range of patch sizes to determine the patch that would achieve 

predetermined levels of ovulation suppression coupled with good cycle control along with an 

acceptable risk/tolerability profile. Only the 20 cm2 patch, which contained 6.0 mg NGMN and 

0.75 mg EE, met both the ovulation suppression and cycle control criteria and was therefore 

selected for Phase 3 studies. 

Additional pre-approval clinical pharmacology studies characterized the effects of physiologic 

and environmental factors that might potentially alter the transdermal delivery of hormones. The 

effects of age, body weight, and body surface area exhibited a trend toward slightly decreasing 

AUC and Css values while multiple dosing, heat, and exercise exhibited a modest trend upward 

in AUC and Css values. There were no effects on AUC and Css to related to race. Subsequent 

Phase 3 studies were conducted to evaluate efficacy and safety of the patch. This information 

was included in the NDA submission. 

In 2002, the Sponsor received an ex-US regulatory request to conduct a post approval study 

comparing the PK profiles of ORTHO EVRA and an OC with 35 µg EE and 250 µg NGM. In 

this 2-way crossover study (NED-1)16 that was completed in 2003, healthy subjects (n=34) 

received two 28-day contraceptive cycles (2 cycles of three consecutive 7-day patch applications 

or 21 days of OC, followed by 7 days without treatment). ORTHO EVRA was shown to have a 

60% higher Css and AUC for EE relative to that from the OC. In contrast, the OC had a 25% 

higher Cmax for EE relative to that from ORTHO EVRA. Both products showed a high degree of 

inter-subject variability (based on coefficients of variation [CVs]) for all PK parameters, 

characteristic of the class of hormonal contraceptives; variability was slightly higher for ORTHO 

EVRA (CVs 32% to 33%) than for the OC (CVs 27% to 28%). It was also noted that the mean 

AUC and Css values for EE in this study for the initial patch (Week 1) were somewhat higher 
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than those generally determined in the single application studies conducted during clinical 

development and for 12 of 13 lots of commercial product evaluated in another post-approval 

study evaluating the PK profiles across different commercial lots of the product.15 The 

comparative PK data from the NED-1 study noting these differences between ORTHO EVRA 

and an OC in terms of AUC, Css, and Cmax of EE were incorporated into the US Prescribing 

Information (USPI) for ORTHO EVRA in 2005 as a bolded Warning that indicated that women

taking ORTHO EVRA may be exposed to higher levels of estrogen. This labeling change was 

also communicated to prescribers in a Dear Healthcare Provider letter. In March 2011, the 

labeling was updated to add this information into a boxed Warning (see Appendix 1 for the 

current USPI).

Transdermal delivery provides contraceptive hormones at a slower, more constant rate compared 

with the peak and trough “sawtooth” profile characteristic of an immediate release oral product. 

This is illustrated schematically in Figure 1.

Figure 1 Schematic Illustration Showing Different Profiles in the Serum EE Concentration-Versus-Time 
Profile Between ORTHO EVRA (Transdermal Application) and ORTHO-CYCLEN (Daily 

Oral Tablet Dosing)

Because transdermal delivery of medicines is different from oral delivery (eg, steady serum 

concentrations vs peaks and troughs) and serious adverse events are rare, the clinical significance 

of the different PK profiles between oral and transdermal hormones was not known. No 

information was available in the literature correlating any specific PK parameter for EE from 

either oral or transdermal delivery and thromboembolic events (eg, VTE). Therefore, the safety 

and efficacy of the transdermal patch needed to be evaluated in large clinical studies.

3.2. Pharmacodynamic Study of Hemostatic Variables

Combination OCs induce numerous changes in hemostatic variables, and it is generally believed 

that both coagulation and fibrinolytic pathways are activated.51 As part of the ORTHO EVRA 

clinical development program, a study was conducted in 1998 to compare the effects of the 

ORTHO EVRA transdermal contraceptive patch on hemostatic factors with those of a 

monophasic, EE/DSG-containing combination OC and a triphasic EE/LNG-containing 

combination OC. The study was undertaken with the understanding that changes in hemostatic 
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factors have not been prospectively validated as markers of thrombosis risk, and no single 

coagulation factor has been established as a valid surrogate marker for VTE.18,29,30,63,82,107

The clinical study was an open-label study of 104 women randomized to receive either ORTHO

EVRA or 1 of 2 combination OCs, Mercilon® (20 µg EE/150 µg DSG) or Triphasil®

(30/40/30 µg EE, 50/75/125 µg LNG), for 6 cycles. These combination OCs were the same ones 

used in the 2 comparative Phase 3 clinical studies. The percent increase from baseline that was 

observed at cycle 6 for each treatment group, along with the p-values for each combination OC

versus ORTHO EVRA are shown in Table 3.52

Table 3 Coagulation Parameters for ORTHO EVRA and 2 OCs

Variable (units)
Percent Change from Baseline for P-value

ORTHO EVRA 
(n=32)

Mercilon 
(n=33)

Triphasil 
(n=31)

ORTHO EVRA 
vs Mercilon

ORTHO EVRA 
vs Triphasil

Clot forming variable

  F  1+2 (nmol/L) 101 57.5 56.4 0.088 0.063

Fibrinolysis variables

  D-dimer (mcg/L) 83.3 96.1 56.3 0.134 0.405

  PAP (mcg/L) 38.6 70.6 53.3 0.029 0.54

Other Variables

  AT (U/mL) -8.4 -3.0 -6.5 0.093 0.532

  APCr (normalized) 238 163 113 0.071 0.002

  Protein S (%) -19.5 -10.4 -6.0 0.027 0.001

  Fibrinogen (g/L) 12.4 11.2 9.6 0.979 0.937

  aPTT (s) -6.4 -6.8 -9.2 0.928 0.504

  PT (s) -4.6 -4.3 -7.3 0.319 0.32

  Glucose (mmol/L) 1.6 3.6 -1.2 0.546 0.495

  SHBG (nmol/L) 276 209 114 0.005 <0.0005

  CRP (mg/L) 429 345 228 0.607 0.0885

Abbreviations: APCr = activated protein C resistance; aPPT = activated partial thromboplastin time; AT = 
antithrombin; CRP = C-reactive protein; F 1+2 = Prothrombin fragment 1+2; PAP = plasmin–plasmin inhibitor 
complex; PT = prothrombin time; SHBG = sex hormone-binding globulin

Source: Reference 52

The results showed that there were changes in hemostatic variables with all 3 contraceptives. 

There were increases in F 1+2 in all 3 groups, with the percent increases from baseline greater 

for ORTHO EVRA than for Mercilon or Triphasil. For D-Dimer and PAP (both reflecting 

fibrinolytic activity), ORTHO EVRA increases were less than with Mercilon and similar to 

Triphasil for PAP, and less than Mercilon and greater than Triphasil for D-Dimer. 
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A more recently conducted study compared hemostatic variables of women taking a 250 µg 

NGM/35 µg EE -containing combination OC (ORTHO-CYCLEN) with ORTHO EVRA.50 The 

“major finding of the study” was that transdermal and oral contraceptives containing EE and 

NGM/norelgestromin have “similar effects on biomarkers of vascular disease after 2 months of 

treatment.”

3.3. Clinical Efficacy

Three principal Phase 3 studies (CONT-002, CONT-003, and CONT-004) provided direct 

evidence of the contraceptive efficacy and safety of ORTHO EVRA.2,12,13,14,76,79

Studies CONT-003 (ex-US study) and CONT-004 (North American study) were multicenter, 

randomized, open-label, controlled comparative studies, conducted in Europe/South Africa and 

North America, respectively. Study CONT-002 (global noncomparative study) was a 

multicenter, open-label, noncomparative study, conducted in the United States, Europe, 

Australia, and Israel. These studies were designed to evaluate ORTHO EVRA with respect to 

contraceptive efficacy, cycle control, safety, compliance, and subject satisfaction, and, in the 

case of the ex-US and North American studies, to compare these characteristics of ORTHO 

EVRA with those of an OC comparator. The comparators in the ex-US and North American 

studies were Mercilon (20 µg EE/150 µg desogestrel) and Triphasil (30/40/30 µg EE, 

50/75/125 µg LNG), respectively, which were widely used OCs in the regions where each study 

was conducted. Approximately the first third of subjects enrolled in each study were to receive 

the study medication for 13 cycles, while the remaining subjects were to receive 6 cycles of 

treatment. The study designs for the 3 studies are summarized in Table 4.
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Table 4 Phase 3 Safety and Efficacy Studies for ORTHO EVRA

Protocol No. Study Description/Design Treatment Regimen/Duration 

No. Female Subjects: 
Enrolled
Evaluateda

Age (years):
Mean
Range

NRGEEP-CONT-002
(Global noncomparative
study)

Multicenter, nonrandomized, open-label, 
international study in healthy female subjects. 
Contraceptive efficacy evaluated from pregnancy 
rates; presence of pregnancy was determined by 
radioimmunoassay for urinary -HCG. Cycle 
control efficacy evaluated by analysis of bleeding 
patterns (breakthrough bleeding and/or spotting, 
early withdrawal flow, intermenstrual bleeding, 
duration of menses, and duration of latent period).

ORTHO EVRA:
Patch content: NGMN: 6.0 mg; EE: 0.75 mg; 
patch worn for three 7-day intervals 
(Days 1-21, with first application on Day 1 of 
menses) followed by a 7-day patch-free 
interval (Days 22-28). 

Total duration of treatment for each regimen 
was 6 or 13 cycles, depending on stage of 
recruitment.

1,754 enrolled
1,672 evaluated for safety
1,664 evaluated for efficacy

28.7
18-45

NRGEEP-CONT-003 
(ex-US study)

Multicenter, randomized, open-label, 
international, parallel-group study in healthy 
female subjects. Contraceptive efficacy evaluated 
from pregnancy rates; presence of pregnancy was 
determined by radioimmunoassay for urinary 
-hCG. Cycle control efficacy evaluated by 
analysis of bleeding patterns (breakthrough 
bleeding and/or spotting, early withdrawal flow, 
intermenstrual bleeding, duration of menses, and 
duration of latent period).

ORTHO EVRA:
Patch content: NGMN: 6.0 mg; EE: 0.75 mg; 
patch worn for three 7-day intervals (Days 
1-21, with first application on Day 1 of 
menses) followed by a 7-day patch-free 
interval (Days 22-28). 

Mercilon: 
150 g desogestrel, 20 g EE pill taken 
starting on Day 1 of cycle (first day of 
menses) and continuing through Day 21 
(Weeks 1-3 inclusive); drug-free interval, 
Week 4. 

Total duration of treatment for each regimen: 
was 6 or 13 cycles, depending on stage of 
recruitment

ORTHO EVRA:
861 enrolled (including 

1 subject randomized to 
receive Mercilon but treated 
with ORTHO EVRA)

846 evaluated for safety
844 evaluated for efficacy

Mercilon: 
656 enrolled (including 

2 subjects randomized to 
receive ORTHO EVRA but 
treated with Mercilon) 

643 evaluated for safety
640 evaluated for efficacy

28.8
18-45

28.3
17-45

a No. subjects evaluated=number of subjects who were enrolled in the study, received study medication, and provided any on-treatment data
Abbreviations:  -hCG= beta human chorionic gonadotrophin, g=microgram, NGMN=norelgestromin, EE=ethinyl estradiol 
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Table 4 Phase 3 Safety and Efficacy Studies for ORTHO EVRA

Protocol No. Study Description/Design Treatment Regimen/Duration 

No. Female Subjects: 
Enrolled
Evaluateda

Age (years):
Mean
Range

NRGEEP-CONT-004
(North American study)

Multicenter, randomized, open-label, 
parallel-group study in healthy female subjects. 
Contraceptive efficacy evaluated from pregnancy 
rates; presence of pregnancy determined by 
radioimmunoassay for urinary -hCG. Cycle 
control efficacy evaluated by analysis of bleeding 
patterns (breakthrough bleeding and/or spotting, 
early withdrawal flow, intermenstrual bleeding, 
duration of menses, and duration of latent period).

ORTHO EVRA:
Patch content: NGMN: 6.0 mg; EE: 0.75 mg; 
patch worn for three 7-day intervals (Days 
1-21, with first application on Day 1 of 
menses) followed by a 7-day patch-free 
interval (Days 22-28). 

Triphasil:
50 g levonorgestrel/30 g EE, Days 1-6 
75 g levonorgestrel/40 g EE, Days 7-11 
125 g levonorgestrel/30 g EE, Days 12-21
Placebo, Days 22-28.

Total duration of treatment for each regimen: 
6 cycles or 13 cycles, depending on stage of 
recruitment.

856 enrolled; 
812 evaluated for safety; 
811 evaluated for efficacy 

639 enrolled; 
605 evaluated for safety and 

efficacy

28.0
18-45

27.8
18-45

Abbreviations:  cm2=square centimeter, i.v.=intravenous, mg=milligram, g=microgram, EE=ethinyl estradiol, NG=norgestrel, NGM=norgestimate; NGMN=norelgestromin.
a No. subjects evaluated=number of subjects who were enrolled in the study, received study medication, and provided any on-treatment data.
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3.3.1. Subject Disposition

A total of 3,471 subjects were assigned to treatment with ORTHO EVRA in the three Phase 3 

studies. Of these, 3,330 were treated with ORTHO EVRA and were evaluable for safety; 

3,319 were evaluable for efficacy.

Study completion status and reasons for withdrawal are summarized in Table 5 for ORTHO 

EVRA subjects in the three Phase 3 studies. Seventy-four percent of all subjects completed the 

studies. Overall and within each study, the most common reasons for withdrawal from treatment 

with ORTHO EVRA were adverse events (12% overall) and subject choice (7% overall).

Table 5 Study Completion and Reasons for Withdrawal for All Subjects Who Received 
ORTHO EVRA
(Studies CONT-004, CONT-003, and CONT-002)

Study CONT-
004

N=812

Study CONT-
003

N = 846

Study CONT-
002

N=1672
Total

N=3330

Status n % n % n % n %

Completed 571 70.3 678 80.1 1210 72.4 2459 73.8

Withdrawal
Lost to Follow-up
Adverse Event
Subject Choice
Protocol Violation
Pregnancy
Death
Other

240
32

102
77
6
4
0

19

29.6
3.9

12.6
9.5
0.7
0.5
0.0
2.3

168
14
81
49
6
3
0

15

19.9
1.7
9.6
5.8
0.7
0.4
0.0
1.8

462
84

213
108

18
5
1

33

27.6
5.0

12.7
6.5
1.1
0.3
0.1
2.0

870
130
396
234

30
12
1a

67

26.1
3.9

11.9
7.0
0.9
0.4
0.0
2.0

Unknown 1 0.1 0 0.0 0 0.0 1 0.0
Note: CONT-002 = global noncomparative study, CONT-003 = ex-US study, and CONT-004 = 
North American study.
a The subject’s death was a suicide.

Source: Reference 38

Study completion status and the reasons for premature discontinuation from the ex-US study are 

shown by treatment group in Table 6. Twenty percent of subjects in the ORTHO EVRA group 

and 14% of subjects in the Mercilon group withdrew from the study prematurely. The rate of 

withdrawal from the study due to adverse events was 10% in the ORTHO EVRA group and 5% 

in the Mercilon group.
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Table 6 Study Completion Information and Reasons for Withdrawal
(All Subjects Evaluable for Safety; Study CONT-003)

ORTHO EVRA
N=846

Mercilon
N=643

Status N % N %

Completed 678 80.1 550 85.5
Withdrawal

Lost to Follow-up
Adverse Event
Subject Choice
Protocol Violation
Pregnancya

Other
Unknown

168
14
81
49
6
3

15
0

19.9
1.7
9.6
5.8
0.7
0.4
1.8

93
14
29
29
3
4

13
1

14.5
2.2
4.5
4.5
0.5
0.6
2.0
0.2

Note: CONT-003 = ex-US study.
a Reason for withdrawal on termination Case Report Form was noted as 

pregnancy. 

Source: Reference 13

Study completion status and the reasons for premature discontinuation from the North American 

study are shown by treatment group in Table 7. Thirty percent of subjects in the ORTHO EVRA 

group and 24% of subjects in the Triphasil group withdrew from the study prematurely. The rate

of withdrawal due to adverse events was 13% in the ORTHO EVRA group and 5% in the 

Triphasil group.

Table 7 Study Completion Information and Reasons for Withdrawal
(All Subjects Evaluable for Safety; Study CONT–004)

ORTHO EVRA
N=812

Triphasil
N=605

Status n % n %

Completed 571 70.3 458 75.7
Withdrawal

Lost to Follow-up
Adverse Event
Subject Choice
Protocol Violation
Pregnancya

Death
Other

240
32

102
77
6
4
0

19

29.6
3.9

12.6
9.5
0.7
0.5
0.0
2.3

147
48
33
40
5
7
1b

13

24.3
7.9
5.5
6.6
0.8
1.2
0.2
2.1

Unknown 1 0.1 0 0.0
Note: CONT-004 = North American study.
a Reason for withdrawal on termination Case Report Form was noted as 
pregnancy.
b The subject’s death was a suicide.

Source: Reference 14

The higher rate of withdrawals due to adverse events in the ORTHO EVRA groups versus the 

comparator groups in the 2 comparative studies is partially attributable to withdrawals in the 
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ORTHO EVRA groups due to application site reactions (2.6% in the North American study and 

1.2% in the ex-US study), an adverse event that is not relevant in the OC groups.39 In addition, 

withdrawals due to other individual adverse events were somewhat more common among 

ORTHO EVRA subjects versus OC subjects, but no individual adverse event other than 

application site reactions in the North American study (2.6%) and breast symptoms in the ex-US 

study (3.0%) led to discontinuation of more than 2% of ORTHO EVRA subjects in the 

2 comparative studies.

3.3.2. Efficacy

Of the 3,330 women who received ORTHO EVRA across the three Phase 3 studies, 3,319 were 

evaluable for efficacy and provided data on 22,160 cycles, with 643 subjects completing 

13 cycles (1 year) of ORTHO EVRA use.

The Pearl Index was used to evaluate contraceptive efficacy in the Phase 3 studies. The Pearl 

Index, an estimate of the number of pregnancies per 100 woman-years of use, is calculated as: 

(# on-therapy pregnancies x 1300) / # on-therapy cycles.

The Pearl Indices for the 3,319 efficacy-evaluable subjects who received ORTHO EVRA are 

summarized in Table 8. The Pearl Index for ORTHO EVRA subjects in all three Phase 3 studies 

combined was 0.88.

Table 8 Pearl Indices (with 95% Confidence Intervals)for All Subjects Who Received
ORTHO EVRA
(All Subjects Evaluable for Efficacy; Studies CONT-004, CONT-003, and CONT-002)

Pearl Index Study CONT-004
N=811

Study CONT-003
N=844

Study CONT-002
N=1664

Total
N=3319

Overall Failure 1.24 0.88 0.71 0.88

(95% CI) (0.15, 2.33) (0.02, 1.74) (0.14, 1.28) (0.44, 1.33)

Note: CONT-002 = global noncomparative study, CONT-003 = ex-US study, and CONT-004 = North 
American study.

Source:  Reference 38

In the ex-US study, the Pearl Indices were 0.88 for ORTHO EVRA and 0.56 for Mercilon 

(Table 9). In the North American study, the Pearl Indices were 1.24 for ORTHO EVRA and 

2.18 for Triphasil (Table 10).

Table 9 Pearl Indices by Treatment Group 
(All Subjects Evaluable for Efficacy; Protocol NRGEEP-CONT-003)

Pearl Index ORTHO EVRA Mercilon

Overall 0.88 0.56

(95% CI) (0.02, 1.74) (0.00, 1.33)
Note: CONT-003 = ex-US study.

Source: Reference 13
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Table 10 Pearl Indices by Treatment Group 
(All Subjects Evaluable for Efficacy; Protocol NRGEEP-CONT-004)

Pearl Index ORTHO EVRA Triphasil

Overall 1.24 2.18

(95% CI) (0.15, 2.33) (0.57, 3.80)
Note: CONT-004 = North American study.

Source: Reference 14

3.3.3. Compliance

Compliance in Phase 3 studies

Compliance was assessed for subjects who received ORTHO EVRA and the comparator OCs in 

the Phase 3 studies. In a post hoc analysis, compliance was defined as 21 days of consecutive 

patch wear or pill taking, followed by a 7-day drug-free interval during a 28-day cycle, with no 

single patch worn for more than 7 days. These definitions evaluated the ability of the subject to 

take the contraceptives as directed in a controlled clinical trial setting. 

In this analysis, the overall percentage of cycles with compliance in the pooled Phase 3 studies 

was 90% for ORTHO EVRA.38 By study, the overall percentages of compliant cycles were:

 Non-comparative study: 90% for ORTHO EVRA. 

 Ex-US study: 90% for ORTHO EVRA and 88% for Mercilon. 

 North American study: 89% for ORTHO EVRA and 79% for Triphasil (statistically 

significantly different; p<0.001).1

The association between compliance and the outcome of pregnancy is important to evaluate. The 

Pearl Indices for each hormonal contraceptive in the three Phase 3 studies for ORTHO EVRA 

were computed in a post hoc analysis. As shown in Table 11, for each hormonal contraceptive in 

all 3 studies, the Pearl Index is lower in compliant cycles than in non-compliant cycles. 
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Table 11 Pearl Indices by Compliance Status

Compliant Cycles Non-Compliant Cycles

Study Hormonal Contraceptive
Pearl 
Index

No. of 
Pregnancies

No. of 
Woman-

Years
Pearl 
Index

No. of 
Pregnancies

No. of 
Woman
-Years

CONT-004 ORTHO EVRA 0.86 4 350.8 2.24 1 44.7

Triphasil 0.79 2 251.9 7.55 5 66.2

CONT-003 ORTHO EVRA 0.50 2 401.6 4.33 2 46.2

Mercilon 0.32 1 315.6 2.36 1 42.2

CONT-002 ORTHO EVRA 0.53 4 753.6 2.47 2 80.9

Note: CONT-002 = global noncomparative ORTHO EVRA study, CONT-003 = ex-US ORTHO EVRA study, and 
CONT-004 = North American ORTHO EVRA study.

Although these results need cautious interpretation given the small number of pregnancies, it is 

notable that for all 5 comparisons in Table 11 the Pearl Index is lower in compliant cycles than in 

non-compliant cycles. The 3- to 10-fold increase in Pearl Indices for non-compliant cycles versus 

compliant cycles underscores the need for high compliance with contraceptive methods.

Additional post hoc analyses were conducted to evaluate whether the rates of compliance were 

associated with age (Table 12). In the North American ORTHO EVRA study (CONT-004), the 

rate of compliance decreases with decreasing age for Triphasil users (p<0.001), whereas there is 

no trend by age for ORTHO EVRA users (p>0.20).1 The test of interaction was highly 

statistically significant (p<0.0001 for 1 degree of freedom comparison of slopes; p=0.0016 for 

5 degrees of freedom categorical comparison), indicating that the association between age and 

compliance differs between ORTHO EVRA and Triphasil users. The observation of no trend by 

age with ORTHO EVRA was also observed in both of the other Phase 3 ORTHO EVRA studies. 

Notably, in the ex-U.S. ORTHO EVRA study, there was no trend in the OC comparator group 

toward decreasing compliance with decreasing age. The reason for the different patterns in OC 

users in the 2 studies is unclear, but might be explained by regional or national differences. To 

the extent that this is true, the North American results may be most relevant for the US 

population.
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Table 12 Percentage of Cycles With  Compliance by Age

Age

CONT-004 CONT-003 CONT-002

ORTHO
EVRA Triphasil

ORTHO 
EVRA Mercilon ORTHO EVRA

< 20 87.7 67.7 92.3 87.3 89.8

20-24 88.2 74.4 87.8 87.2 90.0

25-29 88.3 79.8 89.3 88.2 89.6

30-34 89.3 85.2 90.3 88.3 90.9

35-39 88.3 82.6 90.8 87.7 90.3

≥ 40 91.6 84.8 91.8 94.0 91.9

Note: CONT-002 = global noncomparative ORTHO EVRA study, CONT-003 = ex-US ORTHO EVRA study, 
and CONT-004 = North American ORTHO EVRA study.

In summary, subjects in the Phase 3 studies used ORTHO EVRA correctly in 90% of cycles, 

which was similar to or better than what was observed with OCs. This high compliance with 

ORTHO EVRA was consistent across all age groups. In addition, for ORTHO EVRA and OCs, 

Pearl Indices were lower for compliant cycles versus non-compliant cycles.

Compliance in “real world”

Clinical trials use a very narrow definition of compliance to evaluate the ability of the subject to 

take the contraceptives as directed in a controlled clinical trial setting. These results provide 

information about what can happen under controlled conditions, although they may not reflect 

patterns in “real world” clinical use. In practice, not all forms of non-compliance will place a 

woman at the same degree of increased probability of becoming pregnant. 

3.3.4. Published Post-Marketing Effectiveness Studies

The medical literature includes reports of 3 effectiveness studies, not sponsored by the Sponsor,

in which ORTHO EVRA was one of the evaluated contraceptive treatments.4,74,93 All 3 studies 

were conducted in the United States among women at high risk for unintended pregnancy and 

subsequent abortion. None of the 3 studies was randomized. Two of the studies were conducted 

at Planned Parenthood clinics and the third was conducted at a tertiary care medical center. All 

3 studies were observational with women, together with their clinician, selecting their method of 

contraception. As a result, particularly in the 2 studies conducted at Planned Parenthood clinics, 

the women who chose ORTHO EVRA as their method of contraception appear to be at a higher 

inherent risk for a subsequent unintended pregnancy than women who chose the other methods 

of hormonal contraception. For example, one study evaluated discontinuation and pregnancy 

rates in first-time users of hormonal contraception who were prescribed OCs or ORTHO EVRA 

at Planned Parenthood clinics in the Rochester and Syracuse regions.4 In this study, the women 

prescribed ORTHO EVRA were significantly more likely than the women prescribed OCs to 

have had 1 or more prior abortions (59% vs 10%), to have had 1 or more prior births (49% vs 

7%), or to have been pregnant prior to starting contraception (25% vs 4%). Such powerful 

selection bias, in addition to other methodologic limitations, makes it difficult to make 
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meaningful comparisons between ORTHO EVRA and comparator hormonal contraceptive 

products in these studies. A summary of the study designs, treatments, results and limitations are 

shown in Table 13.



ORTHO EVRA Briefing Document for 9 December 2011 FDA Advisory Committee Meeting

37

Table 13 Published Effectiveness Studies of ORTHO EVRA

Investigator Study Description / Design Treatments / Patient Population Results Limitations
Bakhrua Planned Parenthood Clinics (3) in 

Rochester – Syracuse region; Women 
of any age seen for contraceptive 
counseling and prescribed ORTHO 
EVRA or an OC between November 
2003 and March 2005 and were 
contraceptive naïve or first-time users 
of hormonal contraception; Prospective 
assessment; Total of 1,230 women with 
3,206 cycles

ORTHO EVRA (n=651):
Age (mean): 21.9
Race(W/B/O): 53%/35%/12%
Pregnant prior to starting 
contraception: 25%
Abortion History:

0:41%; 1: 33%; >1: 26%
Birth History (%):

0:61%; 1: 23%; >1: 16%

OC (n=579):
Age (mean): 20.4
Race(W/B/O): 83%/11%/6%
Pregnant prior to starting 
contraception: 4%
Abortion History:

0:90%; 1: 9%; >1: 1%
Birth History:

0:93%; 1: 4%; >1: 3%

Loss to follow-up:
  ORTHO EVRA: 45%
  OC:  30%

Use beyond 3 cycles:
  ORTHO EVRA: 67%
  OC:  89%

Pearl Index:
  ORTHO EVRA: 14.84
  OC:  3.62

Observational study (ie, not 
randomized);
Selection bias: High-risk 
population for pregnancy and 
abortion;
Women treated with ORTHO 
EVRA had history of 
significantly more abortions;
Women treated with ORTHO 
EVRA had significantly more 
pregnancies at treatment 
initiation;
Pregnancy at initiation of 
treatment was not an 
exclusion criterion (and, 
therefore, may contribute, in 
part, to the increased Pearl 
Index)

Raineb Planned Parenthood Clinics (4) in 
Northern California; Women of ages 
15-24, not married, not pregnant,  seen 
for contraceptive counseling and 
prescribed the ORTHO EVRA, an OC, 
contraceptive ring (“ring”) or Depot 
medroxyprogesterone (DMPA);  Study 
conducted from September 2005 to 
July 2008; Women may have 
previously used hormonal 
contraception but not the one used in 
this study; Prospective assessment; 
Total of 1,387 women 

OC (n=~433):
Age (mean): 18.6
Race(W/B/O): 12%/29%/59%
Prior pregnancy: 33% 

ORTHO EVRA (n=~401):
Age (mean): 19.2
Race(W/B/O): 7%/41%/52%
Prior pregnancy: 52%

Ring (n=~259):
Age (mean): 20.4
Race(W/B/O): 11%/35%/54%
Prior pregnancy: 60%

DMPA (n=~295):
Age (mean): 18.9
Race(W/B/O): 15%/37%/48%
Prior pregnancy: 59%

Continuing at 12 months (per 
100 woman- years):
  OC: 32.7
  ORTHO EVRA:  10.9
  Ring: 29.4  
  DMPA:  12.1

Pearl Index:
  OC: 16.5
  ORTHO EVRA: 30.1
  Ring: 30.5
  DMPA: 16.1

Observational study (ie, not 
randomized);
Selection bias: At high-risk 
for unintended pregnancy;
Women treated with ORTHO 
EVRA and the ring had 
higher rates of prior 
pregnancies than the OC 
group 
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Table 13 Published Effectiveness Studies of ORTHO EVRA

Investigator Study Description / Design Treatments / Patient Population Results Limitations
Thurmanc Tertiary medical center in South 

Carolina; Postpartum women of ages 
13-19 who self-select ORTHO EVRA, 
an OC or DMPA;  Women recruited 
from December 2003 to March 2005; 
Prospective assessment every 3 months 
by structured telephone interview; 
Total of 252 women

OC (n=55):
Race(W/B): 36%/64%
Antepartum contraceptive 
counseling: 80%

ORTHO EVRA (n=55):
Race(W/B): 27%/73%
Antepartum contraceptive 
counseling : 71%

DMPA (n=142):
Race(W/B): 14%/86%
Antepartum contraceptive 
counseling: 77%

Pregnancy rate at 12 months:
  OC: 29.7%
  ORTHO EVRA:  31.8%
  DMPA:  14.2%

Use of hormonal 
contraception at 12 months:
  OC: 76.0%
  ORTHO EVRA: 55.2%
  DMPA: 78.9%

Selection bias: At high-risk 
for unintended pregnancy;
Observational study (ie, not 
randomized);
Telephone interview for study 
outcomes

a Reference 4
b Reference 74
c Reference 93

Abbreviation:  Race(W/B/O), W=White, B-=Black, O=Other.
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3.4. Clinical Safety and Tolerability

Safety information was collected for 6,217 women who participated in the ORTHO EVRA

clinical investigations, including 3,330 women who wore the ORTHO EVRA patch in the three 

Phase 3 contraceptive efficacy and safety studies and who collectively received 22,176 treatment 

cycles. 

A total of 2,665 (80.0%) of the 3,330 ORTHO EVRA subjects in the three Phase 3 studies 

reported at least 1 treatment emergent adverse event. Treatment-emergent adverse events with an 

incidence >5% are shown in Table 14. Individual adverse events with the highest incidence were 

breast symptoms (22%), headache (21%), application site reaction (17%), and nausea (17%). 

Most events, including those commonly reported, were mild or moderate in severity and were 

not treatment limiting; most resolved either spontaneously or after appropriate treatment.

Table 14 Treatment-Emergent Adverse Events Reported with an Incidence >5% 
Summarized by WHOART Preferred Term for Subjects Who Received 
ORTHO EVRA
(Studies CONT-002, CONT-003, and CONT-004)

ORTHO EVRA
(N=3,330)

Adverse Event (Preferred Term) n (%)
Breast Symptomsa 734 (22.0)

Headache 704 (21.1)

Application Site Reaction 581 (17.4)

Nausea 559 (16.8)

Upper Respiratory Tract Infection 336 (10.1)

Dysmenorrhea 335 (10.1)

Abdominal Pain 302 ( 9.1)

Influenza-like Symptoms 238 ( 7.1)

Vaginitis 180 ( 5.4)

Sinusitis 180 ( 5.4)

Pharyngitis 173 ( 5.2)

Vomiting 171 ( 5.1)

Any Adverse Event 2,665 (80.0)
a Includes breast symptoms recorded as breast discomfort, breast engorgement, and breast pain 

female.
Note: The rates for treatment-emergent adverse events in this table differ slightly from those in 
Table 7 of the USPI, which reports adverse drug reaction rates.
Note: CONT-002 = global noncomparative study, CONT-003 = ex-US study, and CONT-004 = 
North American study.

Source: Reference 39

The types and rates of treatment-emergent adverse events experienced by ORTHO EVRA

subjects were consistent with expected events and event rates reported in association with the use 

of combination OCs (Table 15 and Table 16). Exceptions were breast symptoms (breast 

discomfort, engorgement, or pain) and application site reactions. Application site reactions, were 

generally mild or moderate in severity, not serious, and did not result in treatment 
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discontinuation. Breast symptoms were reported by 25% of ORTHO EVRA subjects versus 

9% of Mercilon users in the ex-US study and 19% of ORTHO EVRA subjects versus 6% of 

Triphasil subjects in the North American study. Application site reactions were only reported by 

ORTHO EVRA subjects (14% in Study CONT-003 and 20% in the North American study) due 

to the route of administration. Breast symptoms associated with the use of ORTHO EVRA

occurred primarily during Cycle 1 (17% incidence in Cycle 1 declining to <3% in Cycle 4 and 

later), were generally mild to moderate in severity (86%), and generally did not result in 

treatment discontinuation (2% of subjects discontinued due to breast symptoms). Nausea 

occurred more frequently in patch patients than in OC patients in the ex-US comparative study, 

but not in the North American comparative study.

Table 15 Treatment-Emergent Adverse Events Reported with an 
Incidence >5% Summarized by WHOART Preferred Term 
and Treatment Regimen
(Study CONT-003)

ORTHO EVRA
(N=846)

Mercilon
(N=643)

Adverse Event (Preferred Term) n (%) n (%)
Breast Symptomsa 212 (25.1) 57 (8.9)
Headache 171 (20.2) 152 (23.6)
Application Site Reaction 117 (13.8) 0
Nausea 103 (12.2) 38 (5.9)
Abdominal Pain 93 (11.0) 72 (11.2)
Influenza-Like Symptoms 63 (7.4) 61 (9.5)
Pruritus 51 (6.0) 11 (1.7)
Vaginitis 50 (5.9) 40 (6.2)
Dysmenorrhea 45 (5.3) 30 (4.7)
Vomiting 43 (5.1) 17 (2.6)
Back Pain 26 (3.1) 38 (5.9)
Any Adverse Event 612 (72.3) 424 (65.9)
Note: CONT-003 = ex-US study.
a Includes breast symptoms recorded as breast discomfort, breast engorgement, 

and breast pain female.
WHOART = World Health Organization Adverse Reactions Terminology

Source: Reference 39
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Table 16 Treatment-Emergent Adverse Events Reported with an 
Incidence >5% Summarized by WHOART Preferred Term 
and Treatment Regimen
(Study CONT-004)

ORTHO EVRA
(N=812)

Triphasil
(N=605)

Adverse Event (Preferred Term) n (%) n (%)
Headache 178 (21.9) 134 (22.1)
Nausea 166 (20.4) 111 (18.3)
Application Site Reaction 164 (20.2) 0
Breast Symptomsa 153 (18.8) 37 ( 6.1)
Upper Respiratory Tract Infections 108 (13.3) 108 (17.9)
Dysmenorrhea 108 (13.3) 58 ( 9.6)
Abdominal Pain 66 ( 8.1) 51 ( 8.4)
Sinusitis 62 ( 7.6) 47 ( 7.8)
Influenza-like Symptoms 62 ( 7.6) 45 ( 7.4)
Pharyngitis 61 ( 7.5) 52 ( 8.6)
Back Pain 55 ( 6.8) 40 ( 6.6)
Vomiting 51 ( 6.3) 27 ( 4.5)
Vaginitis 50 ( 6.2) 41 ( 6.8)
Dizziness 43 ( 5.3) 29 ( 4.8)
Any Adverse Event 698 (86.0) 477 (78.8)
Note: CONT-004 = North American study.
a Includes breast symptoms recorded as breast discomfort, breast engorgement, 

and breast pain female.
WHOART = World Health Organization Adverse Reactions Terminology

Source: Reference 39

Among the 3,330 subjects treated with ORTHO EVRA in the Phase 3 clinical studies, 1 death 

occurred (a suicide), in the global noncomparative study. In the opinion of the investigator, 

attribution of the suicide to the study drug was doubtful. In the North American study, 1 subject 

who received Triphasil experienced depression and died of a drug overdose. The investigator 

assessed this event as possibly related to the study drug. No deaths were reported in any of the 

Phase 1 or 2 studies.

Fifty (1.5%) of the 3,330 subjects who received ORTHO EVRA in the pooled Phase 3 studies

experienced 1 or more serious adverse events (Table 17). Of these 50 subjects, 7 subjects 

experienced a total of 10 serious adverse events that the investigators judged to be possibly, 

probably, or very likely related to study drug treatment. These events included 2 events of 

pulmonary embolus and 1 event each of thrombosis (reported in 1 of the 2 subjects who reported 

a pulmonary embolus), menorrhagia, pain, hypoesthesia, paresthesia, migraine, cholecystitis, and 

carcinoma in situ of the cervix. All of the serious adverse events that were at least possibly 

related to ORTHO EVRA treatment resolved either spontaneously or with appropriate treatment.
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Table 17 Summary of Serious Treatment-Emergent Adverse Events 
Reported for More Than 1 Subject Who Received ORTHO EVRA
(Studies CONT-002, CONT-003, and CONT-004)

ORTHO EVRA
(N=3,330)

Adverse Event (Preferred Term) No. of Subjects
Total Subject Incidence, n (%) 50 (1.5%)

Serious Adverse Events Reported for More Than 1 Subject
Abdominal Pain 8
Injury 6
Cervical Smear Test Positive 3
Cholecystitis 2
Embolism Pulmonary 2
Meningitis 2
Pneumonia 2
Pyelonephritis 2

Serious Adverse Events (Preferred Terms) Each Reported for 1 Subject
Abscess Migraine
Aneurysm Nausea
Bronchitis Ovarian Disorder
Cervix Carcinoma In Situ Pain
Cholelithiasis Paresthesia
Dehydration Pharyngitis
Depression Pheochromocytoma
Diabetes Mellitus Psychosis Manic-Depressive
Gastritis Renal Calculus
Gastroenteritis Sinusitis
Hemiplegia Skin Neoplasm Malignant
Hypoesthesia Sleep Disorder
Infection Suicide Attempt
Infection, Tuberculosis Thrombosis 
Leg Pain Tooth Disorder
Melanoma Malignant Uterine Disorder NOS
Menorrhagia Vomiting

Abbreviation:  NOS, not otherwise specified.
Note: Subjects may have experienced more than 1 serious adverse event.
Note: CONT-002 = global noncomparative study, CONT-003 = ex-US study, and 
CONT-004 = North American study.

Source: Reference 39

In the 2 comparative Phase 3 studies, the overall incidence of serious adverse events was similar 

in the ORTHO EVRA and OC comparator groups (approximately 2% for all groups in both 

studies) (Table 18 and Table 19).39
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Table 18 Summary of Treatment-Emergent Serious Adverse Events by Regimen 
(Study CONT-003)

ORTHO EVRA
(N=846)

Mercilon
(N=643)

Subject Incidence, n (%) 15 (1.8%) 13 (2.0%)

Serious Adverse Events Reported for More Than One Subject in Either Treatment Group
   Adverse Event 
   (Preferred Term) No. of Subjects No. of Subjects
   Abdominal pain 5 2
   Cervical Smear Test Positive 2 0
   Pneumonia 2 2

Serious Adverse Events Reported for One Subject Per Treatment Group
Cholelithiasis Back Pain
Embolism Pulmonary Breast Neoplasm, Female
Gastritis Convulsions
Infection TBC Encephalopathy
Injury Headache
Meningitis Mastitis
Ovarian Disorder Ovarian Cyst
Uterine Disorder NOS Pleurisy

Pyelonephritis
Sialoadenitis
Vomiting

Abbreviations:  NOS, not otherwise specified; TBC, tuberculosis.
Note: Subjects may have experienced more than 1 serious adverse event.
Note: CONT-003 = ex-US study

Source: Reference 39. 
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Table 19 Summary of Treatment-Emergent Serious Adverse Events by Regimen 
(Study CONT-004)

ORTHO EVRA
(N=812)

Triphasil
(N=605)

Subject Incidence, n (%) 16 (2.0%) 11 (1.8%)

Serious Adverse Events Reported for More Than One Subject in Either Treatment Group
   Adverse Event 
   (Preferred Term) No. of Subjects No. of Subjects
   Injury 3 3
   Abdominal Pain 3 1
   Cholecystitis 2 1
   Pyelonephritis 1 2

Serious Adverse Events Reported for One Subject Per Treatment Group
Dehydration Back Pain
Diabetes Mellitus Depression
Hypoesthesia Hematuria
Leg Pain Hypertension Intercranial
Migraine Melena
Nausea Pelvic inflammation
Pain Pharyngitis
Paresthesia
Pharyngitis
Psychosis Manic-Depressive
Sleep Disorder
Vomiting

Note: Subjects may have experienced more than 1 serious adverse event.
Note: CONT-004 = North American study.

Source: Reference 39.

Two ORTHO EVRA subjects experienced non-fatal pulmonary emboli in the Phase 3 studies. In 

1 case, the woman had no known risk factors other than use of a hormonal contraceptive; in the 

second case, the woman had several risk factors, including obesity (body mass index of 

32.6 kg/m2) and wearing the ORTHO EVRA patch until the day before undergoing multiple 

extensive surgical procedures. The first case was assessed by the investigator as possibly related 

to the study drug, and the other was assessed as probably related to the study drug. Additional 

details on these 2 cases are provided below.

Subject 1181 (Study CONT-003), a 30-year-old white South African non-smoking female G2P2
(ie, 2 previous pregnancies both resulting in viable births), was randomized to ORTHO EVRA 
for 13 cycles as a direct switch from Mercilon. Her entry weight was 158.7 lbs and her height 
was 65 inches. This subject began study drug 16DEC97, and on Day 254 she developed a cough 
and pleuritis; she was diagnosed with a pulmonary embolus on Day 277 (Cycle 10). Although a 
noninvasive venous assessment with a Doppler technique showed normal veins in both legs, a 
ventilation perfusion scan conducted on 19SEP98 revealed normal ventilation scan and an 
abnormal perfusion scan compatible with the diagnosis of pulmonary embolism. Study drug had 
been stopped on 15SEP98 to anticoagulate the subject. She recovered without sequela.

Subject 21022 (Study CONT-002), a 34-year-old white American non-smoking female G2P2, 
was randomized to ORTHO EVRA for 6 cycles as a direct switch from Triphasil. Her entry 
weight was 190 lbs and her height was 64 inches. This subject began study drug 20MAR98 and 
was withdrawn from the study on 4JUN98 for elective surgery, which was performed on 
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. The surgery included bilateral breast implants, liposuction, and abdominoplasty. 
According to the protocol, subjects were to be removed from study drug at least four weeks 
prior to elective surgery that involved intubation or an incision larger than 2 cm. Postoperative 
pulmonary embolus was reported. In the opinion of the investigator, the pulmonary embolus 
was probably related to the study drug. It should be noted that this case was also initially coded 
with “thrombosis arterial leg,” a finding that is not consistent with a typical postoperative 
pulmonary embolus. The study site was unable to obtain copies of the hospital records as the 
subject was lost to follow up. Through a review of all available data, including notes from 
telephone conversations with the subject, the investigator determined that “thrombosis arterial 
leg” was likely an error because there was no history or finding of heart disease nor mention of 
“arterial” by the subject. 

There were 22,176 cycles of experience with ORTHO EVRA in the Phase 3 studies, equating to 

1,706 woman-years of experience. With 1,706 woman-years of observation and 2 cases of 

clotting associated with use of ORTHO EVRA, the estimated rate of deep vein

thrombosis/pulmonary embolus, based on the Phase 3 studies, was 11.8 (95% CI 0-28.0) cases 

per 10,000 woman-years. 

4. POST-MARKETING SURVEILLANCE

Background

Post-marketing surveillance of drug adverse events is essential because not all adverse events 

associated with a drug can be anticipated based on preapproval studies involving only several 

hundred to several thousand women.71 Safety surveillance after a product has been approved and 

marketed provides insight into “real world use,” in which a broader population of women is 

exposed to the product and in which the conditions of use are not as tightly controlled as in 

clinical trials. As exposure increases, monitoring provides potentially relevant information as the 

safety profile of a product evolves over time.

Surveillance approaches include collecting adverse events from spontaneous reports from 

women, health care providers, the medical literature, regulatory authorities, and ongoing clinical 

trials in a single database, so that adverse events can be tracked and analyzed. The amount of 

medical detail provided in post-marketing adverse event reports varies. These details may 

include co-morbid conditions, concurrent medications, age, weight, and smoking, all of which 

modify treatment-associated risks. 

The incidence (or true rate of new events that occur during a specified time period in a specified 

population at risk) of a particular adverse event in the population under study can be estimated 

from clinical trial data. Post-marketing surveillance data have neither a precise numerator (the 

number of women with the adverse event) nor an accurate denominator (the number of women

who used the product). Adverse event reporting is voluntary and under-reporting is the norm, so 

the total number of events is not known. Similarly, the number of women exposed to the product 

is not known but can be estimated using the amount of product sold as a proxy for true product 

use. For a hormonal contraceptive or any other medication that has fixed dosing, the 

person-years of exposure to the medication can be reasonably approximated from the number of 

doses sold.

(b) (6)
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A reporting rate for a given adverse event can be calculated from post-marketing surveillance 

data. The reporting rate is the number of adverse event reports for a product for a given event 

divided by the estimated number of women exposed to the product in a specified time period. 

Although reporting rates are not equivalent to incidence rates, they can be used to detect signals 

of potential new safety concerns. The reporting rate is almost always lower than the true 

incidence because of under-reporting, but the extent of under-reporting is variable and difficult to 

quantify. A 2006 publication reviewed studies from 12 countries regarding under-reporting. 

Under-reporting ranged from 36% to 99% with a median of 95% (ie 5% of adverse events were 

reported). Not surprisingly, reporting for “severe” adverse events was more common than for all 

adverse events.31 In a publication describing reporting practices for serious adverse events, 

under-reporting was found to be 86%.3

Reporting of adverse events can be increased or “stimulated” by factors unrelated to their 

frequency of occurrence. Factors known to stimulate reporting include recent entry of a product 

into the market (known as the Weber effect104), media coverage, litigation, and 

direct-to-consumer marketing, all of which increase product awareness and lead to increased 

reporting of adverse events.105 For instance, it was estimated that 15% of the cases of a particular 

serious adverse event were being reported for a lipid-lowering product until a “Dear Health Care 

Provider Letter” was sent alerting prescribers, after which 35% of the cases of the serious 

adverse event were reported.65 Even when stimulated, reporting of events is not equivalent to 

incidence; rather it represents a fraction of the true incidence of an adverse event. Conclusions 

about the incidence of adverse events or relative risks of events as compared with other products 

cannot be made from reporting rates. Post-marketing surveillance can only generate hypotheses 

about drug-associated safety issues. 

Post-marketing Surveillance for ORTHO EVRA

The Sponsor systematically collects adverse event reports from women, clinicians, the medical 

literature, and regulatory authorities. Using adverse event reports collected from women, 

clinicians, and other sources, safety professionals conduct real-time and periodic medical 

assessments of single and aggregate cases to identify potential changes to the product’s safety 

profile (“safety signals”). This surveillance has been conducted for ORTHO EVRA since its 

launch in April 2002.

All combination hormonal contraceptives, regardless of delivery system, increase the risk of 

thromboembolic events in users compared with women not using these products; nevertheless

the number of reports received by the Sponsor was greater for ORTHO EVRA than for the 

Sponsor’s NGM-EE OCs (ORTHO TRI-CYLCLEN [35 μg EE/180-215-250 μg NGM];and 

ORTHO TRI-CYLCEN LO [25 μg EE/180-215-250 μg NGM]). In fact, reporting of all types of 

adverse events for ORTHO EVRA (serious and non-serious, not just thromboembolic events) 

was greater than expected. Many non-serious adverse events that had similar incidences in the

ORTHO EVRA and the comparator OC groups in Phase 3 studies, such as abdominal pain, also 

were reported at higher than expected rates during post-marketing surveillance. 

In 2003, the Sponsor’s post-marketing surveillance program identified a greater than expected 

number of reports of multiple adverse events including VTE and 2 rare types of thromboembolic 
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events: ischemic stroke in women ≤30 years of age and MI. Because of these findings, additional 

postmarketing safety surveillance activities were initiated. These began in 2003 with 

implementation of activities to collect more complete medical information about ischemic stroke 

and MI events and to better characterize the increased frequency of reported thromboembolic 

events with the use of ORTHO EVRA. These heightened surveillance efforts were extended to 

all thromboembolic events in 2004. They included:

 telephone contact with reporting clinicians (instead of or in addition to written contact)

 systematic use of specialized thromboembolic adverse event questionnaires for incoming 
reports to collect additional details about risk factors, diagnostic evaluation, and treatment 

 identification of factors that could impact the number of reports received, such as 
direct-to-consumer advertising

 cumulative reviews of thromboembolic events reported with ORTHO EVRA; the Sponsor’s 
leading OC, ORTHO TRI-CYCLEN® and the Sponsor’s newest OC, ORTHO 
TRI-CYCLEN LO® in the Sponsor’s safety data base 

Events occurring between April 2002 and February 2004 were included in an analysis presented 

to the FDA. Two types of calculations were performed, reporting rate and fractional reporting 

ratio (Table 20). Reporting rates for thromboembolic events were higher for the contraceptive 

patch than for the comparator OCs in the Sponsor’s data base, therefore an analysis of fractional 

reporting ratio was performed to examine the issue further. The fractional reporting ratio 

calculates the cumulative number of reports of an adverse event of interest divided by the 

cumulative number of all adverse event or serious adverse event reports received for the product 

overall. This assessment provides the relative reporting frequency of a certain adverse event to 

determine whether reporting overall has increased for all types of adverse events or whether 

there is a disproportionate increase in the reporting of a particular adverse event. 

Fractional reporting ratios were similar for the patch and the comparator OC. The analysis of 

reporting rates suggested that thromboembolic events were reported more frequently in patch 

users than in users of the comparator products, but the analysis of fractional reporting ratios 

suggested that adverse event reporting overall was elevated for the patch; and in this context the 

greater-than-expected number of patch reports overall might be attributed to stimulated reporting 

of all types of adverse events rather than a true increase in the number of specific adverse events 

(increased occurrence).
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Table 20 Thrombotic Adverse Events: Spontaneous US Reports April 2002 through February 
2004

Event Product Reporting Ratea

Fractional Reporting 
Ratio: Spontaneous 
Events per Number of All 
Serious Spontaneous 
Eventsb

Cerebrovascular 
accident

ORTHO EVRA 1.3 0.1

ORTHO TRI-CYCLEN 0.1 0.1

ORTHO TRI-CYCLEN LO 0 0

Pulmonary 
embolism

ORTHO EVRA 1.8 0.1

ORTHO TRI-CYCLEN 0.1 0.1

ORTHO TRI-CYCLEN LO 0.1 0.1

Arterial 
thrombotic events

ORTHO EVRA 0.1 0.01

ORTHO TRI-CYCLEN 0 0

ORTHO TRI-CYCLEN LO 0 0

Venous 
thromboembolism

ORTHO EVRA 3.1 0.2

ORTHO TRI-CYCLEN 0.2 0.2

ORTHO TRI-CYCLEN LO 0.3 0.3

a Spontaneous events from Apr 2002 to Feb 2004 per April 2002 to Feb 2004 exposure (per 100,000 
woman-years)

b Events from April 2002 to Feb 2004 

The increased reporting rates for both serious and non-serious adverse events for the 

contraceptive patch compared to reporting rates for similar events with NGM-containing OCs 

during the same time period raised the question: is there a true increase in VTE with ORTHO 

EVRA or is the high reporting rate secondary to stimulated reporting that had increased reporting 

of VTE along with all other events?

Because of the higher adverse event reporting rate but similar fractional reporting ratios for 

adverse events of interest compared to the sponsor’s OCs, the pattern of adverse event reporting 

with ORTHO EVRA could not clearly be attributed to either an increased incidence of 

thromboembolic events or to stimulated reporting. To further investigate thromboembolic events, 

pharmacoepidemiologic studies were initiated. These studies are described in the next section. 

5. EPIDEMIOLOGIC STUDIES

5.1. Epidemiologic Studies of ORTHO EVRA

5.1.1. Background

Higher than expected rates of postmarketing reports of thrombotic events were observed during 

the first 2 years after product launch. In addition to VTE, these reports included MI and ischemic 

stroke, which are unusual among hormonal contraceptive users of reproductive age. 

Postmarketing reports cannot shed light on whether the events being reported reflect a genuine 
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association (causal or not) between the exposure and the events being reported, or simply reflect 

chance associations, or biased ascertainment of events due to, eg, increased interest or improved 

channels of communication. Therefore, the sponsor initiated epidemiologic studies of the relative 

risk of MI and ischemic stroke, as well as VTE among women who used ORTHO EVRA

compared with those who used OCs containing EE and either NGM or LNG, the progestins 

found in many widely used OCs. Because MI and ischemic stroke are relatively unusual and 

serious, these studies took MI + ischemic stroke, as a composite, as their primary endpoint, and 

VTE as a key secondary endpoint.

5.1.2. Overview of Studies

Post-marketing epidemiologic studies of ORTHO EVRA users and users of selected OCs were 

conducted by 2 independent research groups, Boston Collaborative Drug Surveillance Program 

(BCDSP) and i3 Drug Safety, beginning when data became available on a sufficiently large 

number of ORTHO EVRA-exposed women to make such studies feasible. 

Four studies were conducted. The initial 2 studies used OCs containing EE and NGM as the

comparator. This comparator was chosen because of the chemical similarity between NGM and 

NGMN (90-95% of NGM is metabolized to NGMN), which allowed the evaluation of the effect 

of a different delivery system without any potential confounding by type of progestin. Two 

subsequent studies using OCs containing EE and LNG as the comparator were conducted at the 

request of the European Medicines Agency because LNG-containing OCs were thought to have 

the lowest rate of thrombotic events among all combination OCs. In addition, a study comparing 

the risk of VTEs among women using NGM-containing OCs and those using LNG-containing 

OCs was done and showed an odds ratio of 1.1 (95% confidence interval [CI]: 0.8-1.6),49 which

suggests that NGM- and LNG-containing OCs are associated with similar rates of VTEs, so it is 

reasonable to compare results from studies that assessed risks with ORTHO EVRA relative to 

risks with these different OCs. 

All of the studies were retrospective case-control studies using US health insurance claims 

databases. The main advantage of using retrospective data from these relatively large databases 

was the ability to obtain results years sooner than would have been possible from a prospective 

study, which was estimated to require approximately 10 years to complete. Although claims 

databases provide large sample sizes, and allow more rapid conduct of a study than with primary 

data collection, they lack information on potentially important confounding variables. A more 

detailed discussion of limitations of claims databases is provided following the presentation of 

all 4 studies. 

The studies were as follows:

 i3 Drug Safety used the Ingenix Research Data Mart, a US medical claims database to study 
MI, ischemic stroke, and VTE among women using ORTHO EVRA compared with women 
using NGM-containing OCs with 35 µg EE. The work was reported in 2 publications17,22

that covered, respectively 2002-2004 and 2005-2006, and 2 reports89,90 that covered the 
same time periods.
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 BCDSP used the PharMetrics database, a US medical claims database, to study MI, 
ischemic stroke, and VTE among women using ORTHO EVRA compared with women 
using NGM-containing OCs with 35 µg EE. The work was reported in 3 publications43,45,48

and 4 reports83,86,87,88 that covered the period from 2002 through 2007.

 BCDSP used the PharMetrics database, a US medical claims database, to study VTE, 
ischemic stroke, and MI among women using ORTHO EVRA compared with women using 
LNG-containing OCs with 30 µg EE.84 The results on VTE from this study and the one 
below were reported in a single publication.44

 BCDSP used the MedStat database, a US medical claims database, to study VTE among 
women using ORTHO EVRA compared with women using LNG-containing OCs with 
30 µg EE.85 The results from this study and the results on VTE from the one above were 
reported in a single publication.44

5.1.3. Epidemiologic Studies of Thrombotic Events with ORTHO EVRA 
Compared With NGM-Containing OCs

A comparison of the design of the first 2 studies, both using NGM-containing OCs as the 

comparator, is provided in Table 21. This comparison is particularly relevant because the results 

from these studies emerged first, and yielded estimates of relative risk that differed in magnitude 

from each other. 
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Table 21: Description of the 2 Studies From US Health Insurance Databases That Compared ORTHO EVRA to NGM-containing OCs With 35 µg EE

  BCDSP study  i3 study

 Purpose  Assess the risk of thrombotic events with ORTHO EVRA as compared with OCs with 35 µg of ethinyl estradiol (EE) and norgestimate 
(NGM).

 Endpoints  Primary: MI and ischemic stroke (combined)

 Secondary: 

 VTE
 Ischemic Stroke (IS)
 Myocardial Infarction (MI)

 Design  Case-control studies nested in the cohort of women age 15-44 who used the study drugs

 Protocols developed jointly by J&JPRD, i3, and BCDSP with a view to making them as similar as possible within the limitations imposed 
by the differences between the databases. The FDA played a very important role as well, by defining the primary endpoint and providing input
to the analysis plan. Subjects with malignancy, coagulation defects, long-term anticoagulant use, chronic inflammatory disease, chronic renal 
failure, or prior history of the study endpoints were excluded.

 Data Sources  PharMetrics database - charts not available for review  United HealthCare database - selected charts available for review

 Case Definitions 
for VTE

 Criteria applied with exposure (ORTHO EVRA or OC) masked

 Medical claim for a VTE diagnosis with hospital admission, ER 
visit or positive indication of VTE from diagnostic test results

 Subsequent anticoagulation and discontinuation of hormonal 
contraceptives

 Tabulation was limited to idiopathic cases (ie, those without 
short term risk factors for VTE: significant lower limb injury, 
major trauma, surgery or pregnancy in the past 90 days.

 Criteria applied with exposure (ORTHO EVRA or OC) masked

 Medical claim for VTE diagnosis, inpatient or outpatient 

 Review of medical and pharmacy claims data was consistent 
with a VTE

 Medical record abstract was reviewed by a physician otherwise 
not associated with the study to adjudicate case status

 Separate tabulations were provided for all cases and idiopathic 
cases

 Eligibility  No prior history of the study endpoints

 Required all subjects to be new users of the hormonal 
contraceptive to which they were exposed in the study

 Matched up to 4 controls to each case on birth year and index 
date (date of the case’s event)

 No prior history of the study endpoints

 Did not require all subjects to be new users of the hormonal
contraceptive to which they were exposed in the study, but 
stratified subjects according to their hormonal contraceptive 
usage pattern for the study drug (Initiator, switcher, unknown, 
interrupted)

 Matched up to 4 controls to each case on birth year and index 
date and usage pattern for study drug
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The initial results of the BCDSP and i3 studies were published in 2006 and 2007, respectively. 
48,17 Subsequently, the studies were extended, to improve statistical precision, and additional 

results from the BCDSP study were published in 2007 and 2010,43,45 and from the i3 study in 

2010.21 The estimates in the BCDSP study were limited to idiopathic cases. The i3 study 

included estimates for idiopathic cases as well as estimates for all cases.

Definitions related to history of hormonal contraceptive use

Because of the concern that long-term users of a particular hormonal contraceptive might differ 

systematically from new users of that same contraceptive, both the i3 and BCDSP investigators 

took specific steps to address this potential source of confounding. In particular, the concern 

relates to the concept of “depletion of susceptibles.” Briefly, the issue is that new users of a 

particular compound may be at relatively high risk of VTE, compared to experienced users. 

There is some evidence that VTE risk might be higher soon after hormonal contraceptives are 

begun.36,56 Women who are particularly susceptible to VTE risk during this new use would thus 

experience early events, and be removed from the exposed population (usually because clinicians 

would typically no longer prescribe hormonal contraception for such women). This would mean 

that experienced users represent those women who have essentially demonstrated that they can 

safely use that compound, and therefore, as a group, have lower risk. Of note, Hennessy et al.,34

in a meta-analysis of 12 studies comparing VTE risk between users of third generation OCs with 

that among users of second generation OCs, showed that the increased risk for third generation 

vs. second generation OCs is also apparent when restricting analyses to new users of third

generation pills during their first year of use. Similarly, a recent study by van Hylckama Vlieg 

and colleagues also showed an increased risk for combination OCs containing certain progestins, 

regardless of duration of OC use.101

Thus it is important to understand the definitions of new use that were applied by the 

investigators in the studies of ORTHO EVRA. (The “index date” is the date of onset of the 

thrombotic event.) Quoting directly from their final report89: 

For the i3 study, the start date of the most recent course of therapy was identified according to 
the first interval in the chronological history of dispensing of the same drug, moving backward 
in time from the index date, which was greater than 28 days beyond the period covered by the 
days supply of the prior dispensing. Initiators and switchers of a study drug were classified as 
follows:

New Initiator: no exposure to any HC [hormonal contraceptive] in the 122 days (4 months) before 
the start of the course of therapy

Switcher: exposure to any other type of HC [hormonal contraceptive] in the 122 days (4 months) 
before the start of the course of therapy

Unknown: no exposure to any HC [hormonal contraceptive] during a period of enrollment lasting 
less than 122 days (4 months) before the start of the course of therapy

Interrupted: a break in the use of a drug of more than 28 days in the 122 days (4 months) before the 
start of the course of therapy followed by resumption of the same drug
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In all 3 of the studies done by BCDSP, the following excerpts describe their definitions:

From their final report for the study with NGM-containing OCs as the comparator:

For all sets of cases we required that there be at least 4 months of history in each subject’s 
claims record before the first recorded study drug dispensing in order to determine when they 
started using the study contraceptive. The 4 month period is based on the knowledge that 
prescriptions for contraceptives in the PharMetrics database are written for no longer than 3 
months at a time. Thus a window of at least 4 months provides assurance that the first identified 
prescription is a new prescription and not a refill of an existing prescription.86

And from their protocol for that same initial study:

Current use of hormonal contraceptives will be defined as having a recorded claim for a study 
contraceptive prescription whose filled use extends to within 30 days of the index date or past 
the index date. The BCDSP will also consider time from first recorded claim for any estrogen-
containing hormonal contraceptive in the current episode of use as a measure of the duration of 
hormonal contraceptive use....73

And later in the protocol:

It is not possible to identify naïve users of hormonal contraceptives in this population because 
study subject records do not contain a complete historic record of past medical claims. As a 
result one cannot know what contraception was used prior to the patient’s enrollment in their 
health plan and one cannot assume that a first prescription for a hormonal contraceptive on the 
computerized record is a first ever prescription for a hormonal contraceptive….

And, 

Women will be classified as having a history of switching hormonal contraceptives if they have 
any claim for a hormonal contraceptive prior to the one to which they are currently exposed on 
their index date that occurs within the 6 months prior to the index date.

The i3 database suffers from the same limitations as the PharMetrics database used by BCDSP. 

Thus, in essence, the BCDSP definition of a new user seems to incorporate the i3 definitions of 

“new initiator” and “switcher.” When i3 performed analyses limited to new initiators, that group 

could have included women who had used another hormonal contraceptive, prior to the 4-month 

period with no recorded hormonal contraceptive use. When BCDSP performed analyses adjusted 

for past switching behavior, such adjustment did not change the estimated odds ratios for 

ORTHO EVRA vs. comparators by more than 10%.

BCDSP study using NGM-containing OCs as comparators

The risk of idiopathic thrombotic events in users of ORTHO EVRA compared with users of OCs 

containing NGM and 35 g of EE was assessed in a study by the BCDSP with a nested 

case-control design conducted in the U.S. in women aged 15 to 44. This study was conducted 

using electronic health care claims data without chart review. It was conducted in 3 sequential 

portions as data accumulated. The first portion covered the period from the product launch on 

April 2002 through March 2005.48 The second portion, which extended the first study portion 
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through August 2006, estimated an odds ratio* for the cases and controls new to this period and 

an odds ratio cumulatively for these study subjects together with the cases and controls from the 

first portion.43 The third portion, which extended the observation period through October 2007, 

included new cases and controls, not identified in the first or second portions, and again 

estimated an odds ratio cumulatively for these study subjects together with the cases and controls 

from the first and second portions.45,88

Results from the 3 portions are tabulated in Appendix 2. In the first portion of the study, crude 

incidence rate ratios (rate of events per 10,000 woman-years in women exposed to ORTHO 

EVRA divided by the rate of events in women exposed to the comparator) were estimated for 

ischemic stroke together with MI (combined endpoint) [0.8 (95% CI 0.3-1.9)], the primary study 

endpoint; ischemic stroke alone [1.2 (95% CI 0.4-3.4)], and myocardial infarction alone 

[0.2 (95% CI 0.004-1.7)] in women exposed to ORTHO EVRA compared with those exposed to 

OCs containing NGM and 35 g of EE.47,87 The later portions of the study were unable to 

estimate incidence rate ratios because of an artifact of the PharMetrics database.† The estimated 

odds ratio for idiopathic VTE, for all 3 portions combined, was 1.2 (95% CI 0.9-1.8).45

i3 study using NGM-containing OCs as comparators

Another retrospective study from medical claims data was done by i3 and included chart review. 

Its first portion examined data from April 2002, when ORTHO EVRA was launched, through 

December 2004 and found an increased VTE risk for current users of ORTHO EVRA compared 

with current users of the OCs containing NGM and 35 g of EE (see Appendix 2).17,90 An 

extension was added to this study to include the period from 1 January 2005 through 

31 December 2006 (see Appendix 2).21,89 As did the BCDSP study just described, this study 

reported separately on the new cases and controls identified in this 2-year extension period 

among current ORTHO EVRA users, as well as providing a cumulative result for the entire 

study.89 At the time of the extension of the study, separate mortality endpoints (deaths due to MI, 

ischemic stroke, or VTE; sudden or unknown causes; and all causes) were added. No deaths due 

to acute MI, ischemic stroke, VTE, or sudden or unknown causes were observed among the 

women currently exposed to ORTHO EVRA during this second study period.89 Cumulatively, 

for the idiopathic cases and controls from both portions of the study combined (ie, those from 

April 2002 through December 2006) the odds ratio for the combined endpoint myocardial 

infarction or ischemic stroke was 1.2 (95% CI 0.4-3.4). The odds ratio for idiopathic VTE among 

                                                
* The odds ratio estimates the risk of VTE in women exposed to ORTHO EVRA, relative to the risk in women 

exposed to the comparator. A value of 1.0 indicates equal risk in exposed and unexposed women. Values above 
1.0 indicate increased risk with ORTHO EVRA relative to the comparator. When the 95% confidence interval 
excludes 1.0, this corresponds to a value of the odds ratio that is statistically significantly different from 1.0.

† The issue was as follows: The insurance plans represented in the PharMetrics database varied over time, and 
case identification numbers were not necessarily retained from one edition of the database to the next. It was 
possible to ascertain which cases were new to each edition by manually comparing, for example, the birth dates 
and event dates, so it was possible to accumulate data for the case-control analysis used for VTEs. Similarly, the 
previously reported cases of arterial events could be distinguished from the new ones, but there was no practical 
way to do likewise for the tens of thousands of women exposed to the medications. Thus, for the second and 
third editions of the database, it was not possible to calculate the incidence rate for the new portion of the data. If 
each new edition of the database were analyzed by including all the cases and all the exposure it described, then 
the analyses would share some cases and some exposure and therefore not be independent.
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current ORTHO EVRA users was 2.2 (95% CI 1.2-4.0), for myocardial infarction alone was 

1.6 (95% CI 0.4-6.5), and for ischemic stroke alone was 0.8 (95% CI 0.2-4.5). The odds ratio for 

deaths from all causes was 0.2 (95% CI 0.1-0.5). Cumulatively, no deaths due to MI, ischemic

stroke, VTE, or sudden or unknown causes were observed among the women with current 

exposure to ORTHO EVRA.89,22

5.1.4. Epidemiologic Studies of Thrombotic Events with ORTHO EVRA 
Compared With LNG-Containing OCs

The BCDSP and i3 studies described above both involved comparisons of ORTHO EVRA, 

which contains NGMN and EE, with OCs containing NGM and 35 g EE. In addition to these 

studies, 2 studies comparing thrombosis rates in users of ORTHO EVRA with rates in users of 

OCs containing LNG and 30 g of EE were also conducted. These studies were conducted by 

BCDSP and involved study designs similar to the previous BCDSP study. As noted above, 

LNG-containing OCs were considered by the European Medicine Agency to represent OCs with 

low risk for VTE, thereby providing a “gold standard” comparator. Both studies were reported in 

a single publication.44

PharMetrics database: LNG-containing OCs as comparators

The study population for this study was women aged 15-44 years who were cared for by 

practices included in the PharMetrics database and exposed to at least 1 of the study medications 

during the study period. The study period was April 1, 2002 through March 31, 2006. Subjects 

needed to be first-time users of their contraceptive as of entry into the cohort (ie, needed to have 

no recorded use of their study contraceptive prior to April 1, 2002). This study included ischemic 

stroke and MI as additional endpoints. VTE cases were current users of a study medication who 

had a first-time diagnosis of idiopathic VTE with hospitalization, a visit to the emergency room, 

or indication of VTE from diagnostic test results, subsequent multiple claims for anticoagulant 

treatment, and discontinuation of use of estrogen/progestin-containing contraceptives. Ischemic 

stroke cases and MI cases were current users of a study medication who were hospitalized with a 

first-time recorded diagnosis of ischemic stroke or MI, respectively. Potential cases with strong 

risk factors (eg, surgery or pregnancy within the past 90 days) were not included in the rate 

estimates. Controls, up to five per case, were matched to the VTE cases on year of birth and 

index date (date of the corresponding case’s VTE diagnosis). As of the index date, the controls 

had to meet the same criteria as the cases (ie, had to be current new users of either of the study 

medications and free of prior claims for the thrombotic events being studied).

In the PharMetrics data, the unadjusted incidence rate ratio for ischemic stroke was 0.5 (95% CI 

0.2-1.5) and for MI was 0.2 (95% CI 0.03-1.6) (Table 22).84 No estimate for the composite 

endpoint was provided. Of note, there was overlap in the ORTHO EVRA-exposed cases in this 

analysis with the ORTHO EVRA-exposed cases in the BCDSP study using NGM-containing 

OCs as comparators, which was also performed in the PharMetrics database. The odds ratio for 

VTE among current users of ORTHO EVRA compared with current users of LNG-containing 

hormonal contraceptives with 30 µg of EE was 2.0 (95% CI 0.9-4.1) (Table 22).44
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Table 22 Summary of BCDSP Results From PharMetrics Study Comparing 
ORTHO EVRA to LNG-Containing OCs

Point Estimate (95% CI)

VTE (age 15-44) – odds ratio 2.0 ( 0.9 – 4.1)

VTE (age 15-39) – odds ratio 1.4 ( 0.6 – 3.0)

Ischemic stroke – incidence rate ratio 0.5 ( 0.2-1.5)

Myocardial infarction – incidence rate ratio 0.2 ( 0.03-1.6)

CI = confidence interval; LNG = levonorgestrel; OC = oral contraceptive; VTE = 
venous thromboembolism.

Source: References 44, 84

BCDSP routinely reports odds ratios stratified by age, and found that the odds ratio estimate 

from the PharMetrics data was substantially higher among women aged 40-44 years than in the 

other age groups. The age-stratified odds ratio estimates from the PharMetrics data were 

1.7 (95% CI 0.6-5.2) for <30 years, 0.9 (95% CI 0.5-1.9) for 30-39 years, and 11.9 (95% CI 

1.3-111.3) for 40-44 years. The odds ratio estimate among women aged 40 or older reflected 

only 2 cases exposed to LNG-containing OCs and 7 cases exposed to ORTHO EVRA. It was 

also noted by the authors that the incidence rate in the 40-44 age group taking LNG-containing 

OCs was lower than the incidence rate in the corresponding 30-39 age group, a finding that is 

inconsistent with previous studies of hormonal contraceptives and VTE in which the rate 

increased with age. The BCDSP investigators therefore viewed the odds ratio estimate from the 

≥40 age group as unreliable. That led them to calculate an unplanned estimate of the odds ratio 

for study subjects aged less than 40 years, and also to repeat the study in another database (see 

the description of the MarketScan study that follows this paragraph.) Based on the PharMetrics 

data, the odds ratio for subjects aged less than 40 years was 1.4 (95% CI 0.6-3.0).

MarketScan study using LNG-containing OCs as comparators

The study population for this study was again women age 15-44 years who were cared for by 

practices described in the MarketScan database (another US medical claims database) and 

exposed to at least 1 of the study medications during the study period, April 1, 2002 through 

December 31, 2007. Subjects needed to be first-time users of their contraceptive as of entry into 

the cohort (ie, needed to have no recorded use of their study contraceptive prior to April 1, 

2002). The study in the MarketScan database did not include MI or ischemic stroke as endpoints. 

VTE cases were current users of a study medication who had a first-time diagnosis of idiopathic 

VTE with hospitalization, a visit to the emergency room, or indication of VTE from diagnostic 

test results, subsequent multiple claims for anticoagulant treatment, and discontinuation of use of 

estrogen-containing contraceptives. Potential cases with strong risk factors were not included in 

the rate estimates. Controls, up to 4 per case, were matched to the VTE cases on year of birth and 

index date (date of the corresponding case’s VTE diagnosis). As of the index date, the controls

had to meet the same criteria as the cases (ie, they had to be current users of either of the study 

medications and free of prior claims for VTE).
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The odds ratio for VTE among current users of ORTHO EVRA compared with current users of 

LNG-containing hormonal contraceptives with 30 µg of EE was 1.3 (95% CI 0.8-2.1) in the 

MarketScan database (Table 23).44 Results are also reported separately for ages 15-39 in 

Table 23. This age-stratified analysis did not confirm the observation in the PharMetrics data of a 

substantially higher odds ratio in women 40 and older. Rather, the odds ratio in the older age 

group was consistent with the odds ratio in women <40 years old.

Table 23 Summary of BCDSP results from MarketScan study 
comparing ORTHO EVRA to LNG-containing OCs

Point Estimate (95% CI)

VTE (age 15-44) – odds ratio 1.3 ( 0.8 – 2.1)

VTE (age 15-39) – odds ratio 1.2 (0.7 – 2.0)

CI = confidence interval; LNG = levonorgestrel; OC = oral 
contraceptive; VTE = venous thromboembolism.

Source: Reference 44

5.1.5. Discussion of Studies of Thrombotic Events with ORTHO EVRA 
Compared With NGM-containing or LNG-containing OCs

Results for all 4 studies are summarized in Table 24 for MI + ischemic stroke, and Table 25 for 

VTE. For MI + ischemic stroke, the results were variable across studies and all the studies 

individually had very wide confidence intervals, reflecting the small number of events. For VTE, 

the results of the epidemiologic studies of ORTHO EVRA were also variable across studies, with 

point estimates of the odds ratios ranging from 1.2 to 2.2, and with narrower confidence intervals 

than for the arterial events. Methodological differences among the studies could account for 

some of that variability, although the expected direction of the influence of these design factors 

is not clear. 

Table 24 Estimates of MI + Ischemic Stroke Risk in Current Users of ORTHO 
EVRA Compared with OC Users

Study OC Comparator OR or IRR (95% CI)

i3 Ingenix NGM Study in 
Ingenix Research 
Datamart22,90

NGM/35 µg EE 1.2 (0.4 – 3.4)a

BCDSP NGM Study in 
PharMetrics database88 NGM/35 µg EE 0.8 (0.3 – 1.9)b,c

BCDSP LNG Study in 
PharMetrics database84 LNG/30 µg EE

MI 0.22 (0.03 – 1.64)b,d

IS 0.47 (0.15 – 1.51) b,d

BCDSP LNG Study in 
MarketScan database84 LNG/30 µg EE Not reported

EE = ethinyl estradiol; IRR = incidence rate ratio; IS = ischemic stroke; LNG = 
levonorgestrel; MI = myocardial infarction; NGM = norgestimate; OC = oral 
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contraceptive; OR = odds ratio.
a Values given are odds ratios
b Values given are incidence rate ratios
c Value is for the initial 36 months of data. Value was not reported for subsequent 

installments.
d Estimate of the composite endpoint of MI + ischemic stroke were not reported. These 

estimates for MI and ischemic stroke share ORTHO EVRA-exposed cases with the 
estimate for MI + ischemic stroke in the BCDSP NGM study from the PharMetrics 
database (reference 88).

Table 25 Estimates (Odds Ratios) of Venous Thromboembolism Risk in Current Users of ORTHO 
EVRA Compared with OC Users

Epidemiologic Study OC Comparator Odds Ratio (95% CI)
i3 Ingenix NGM Study in Ingenix 

Research Datamart17,21,22 NGM/35 µg EE 2.2a (1.2-4.0)b

BCDSP NGM Study in PharMetrics 
database43,45,48 NGM/35 µg EE 1.2 (0.9-1.8)c

BCDSP LNG Study in PharMetrics 
database44 LNG/30 µg EE 2.0 (0.9-4.1)d

BCDSP LNG Study in MarketScan 
database44 LNG/30 µg EE 1.3 (0.8-2.0)e

CI = confidence interval; EE = ethinyl estradiol; LNG = levonorgestrel; NGM = norgestimate; OC = oral 
contraceptive.
a Increase in risk of VTE is statistically significant
b Pooled odds ratio from references 17 and 22. [Initial 33 months of data: Odds Ratio (95% CI) = 2.5a (1.1-5.5); 

Separate estimate from 24 months of data on new cases not included in the previous estimate: Odds Ratio (95% 
CI) = 1.4 (0.5-3.7)]

c Pooled odds ratio from references 43, 45, and 48. [Initial 36 months of data: Odds Ratio (95% CI) = 0.9 (0.5-1.6);
Separate estimate from 17 months of data on new cases not included in the previous estimate: Odds Ratio (95% 
CI) = 1.1 (0.6-2.1); Separate estimate from 14 months of data on new cases not included in the previous 
estimates: Odds Ratio (95% CI) = 2.4a (1.2-5.0)]

d 48 months of data. This estimate shares ORTHO EVRA-exposed cases with the estimate in the BCDSP NGM
study from the PharMetrics database (reference 88).

e 69 months of data.

An important point is that such variability is to be expected in most situations in which multiple 

epidemiologic studies address the same question. This has been the case for comparison studies 

of combination OCs, as well. As a relevant example, consider a meta-analysis comparing third 

generation with second generation OCs.34 That publication summarized 12 observational studies 

comparing OCs containing third generation progestins to OCs containing a second generation 

progestin, and the estimated relative risk was 1.7 (95% CI 1.3-2.1). Study results in that situation 

were mostly, but not all, directionally consistent, with relative risk estimates ranging from 0.8 to 

4.3.

A similar situation exists for comparisons of the fourth generation OCs, which contain the 

progestin DRSP, with combination OCs containing LNG. Two recent studies appeared in the 

literature. One study used the PharMetrics database, which was also used for one of the ORTHO 

EVRA studies, and the other used the UK General Practice Research Database (GPRD). In the 
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PharMetrics study,46 the odds ratio from the case-control analysis was 2.3 (95% CI 1.6-3.2) for 

the comparison of DRSP with LNG. In the GPRD case-control study,69 the corresponding odds 

ratio was 3.3 (95% CI 1.4-7.6). An earlier study by van Hylckama Vlieg found an odds ratio of 

VTE for DRSP-containing OCs vs. LNG-containing OCs of 1.7 (95% CI 0.7-3.9)101, and a study 

by Lidegaard found a rate ratio of 1.6 (95% CI 1.3-2.1).57 In contrast, the European Active 

Surveillance study was a primary data collection effort that did not rely on existing medical 

records, but instead was a study planned and conducted specifically to address adverse events in 

cohorts of women taking a variety of combination OCs, including DRSP-containing combination 

OCs. That study identified 118 VTEs and found a hazard ratio (relative risk) of 1.0 (95% CI 

0.6-1.8) for the comparison of DRSP to LNG.20 One other study, conducted in the United 

Healthcare database (used by i3 in one of the ORTHO EVRA studies), compared 

DRSP-containing combination OCs to combination OCs containing other progestins, and found a 

relative risk of 0.9 (95% CI 0.5-1.6).75 A commentary accompanying the 2 most recent papers 

notes, “Faults can be found with any observational study, and those that use routinely collected 

data are more prone to error than those that use data collected specifically for the study.”23

The question of whether there might be differential associations between ORTHO EVRA and 

VTE risk for older women was raised by the BCDSP study in the PharMetrics database, with 

LNG-containing OCs as the comparator group. To address this point, results are summarized in 

Table 26 for all 4 studies, separated by age groups (<30, 30-39, and 40-44). The table shows no 

consistent differences in the estimated odds ratios (or incidence rate ratios) across age groups. 

Specifically, there is no clear pattern of a higher relative risk among women aged 40-44 than in 

the other age groups. 

Table 26 Estimates (Odds Ratios) of Venous Thromboembolism Risk in Current Users of ORTHO 
EVRA Compared with OC Users by Age

Study <30 years 30-39 years >39 years

i3 Ingenix NGM Study in 
Ingenix Research 
Datamart90,92

3.1 (1.2 - 8.3)a,b 1.6 (0.7 - 3.9)a,b 2.2 (0.5 – 9.8)a,b

BCDSP NGM Study in 
PharMetrics database88

1.3 (0.75- 2.1) 1.5 (0.8-2.7) 0.8 (0.3-1.9)

BCDSP LNG Study in 
PharMetrics database84

1.7 (0.6-5.2) 1.1 (0.4-3.4) 11.9 (1.3-111.3)

BCDSP LNG Study in 
MarketScan database85

1.4 (0.7 - 2.8) 1.0 (0.5 - 1.9) 3.1 (0.8 - 12)

LNG = levonorgestrel; NGM = norgestimate; OC = oral contraceptive.
a Values given are for incidence rate ratios, not odds ratios.
b Excludes those who used NGM OCs during the period Oct 2001 – March 2002.

Limitations of the Epidemiologic Studies

The primary data sources for these studies were medical claims databases. Exposure to ORTHO 

EVRA or OC was identified by an entry in the database indicating the medication had been 
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dispensed (ie, notation of an economic transaction). This does not necessarily mean that the 

woman who filled the prescription actually used the medication as directed, or at all.

In the i3 study, cases were confirmed by review of abstracts of medical records. Of 400 medical 

records sought for review to establish the diagnosis of a study endpoint, 290 (73%) were 

successfully abstracted. It is unknown to what extent the records that were successfully 

abstracted may have differed from the records that were not.

BCDSP did not have access to charts, and identified VTE by the presence of a diagnostic code 

for VTE followed by anticoagulation and discontinuation of estrogen-containing hormonal 

contraceptives. The diagnostic code could come from a hospital, an emergency department, or 

from an outpatient source of service if accompanied by a diagnostic test within +2 days. To 

assess the accuracy of the BCDSP’s algorithm for VTE, i3 applied it to the data from the i3 

database. This was a way of identifying cases that mimicked what i3 would have seen had they 

not had access to medical charts. The investigators were then able to compare, specifically, cases 

identified using the claims-based algorithm against subjects in the i3 study whose charts they had 

reviewed as possible VTE cases. Based on this review, the sensitivity of the BCDSP’s algorithm 

was 51/61 = 84% and the predictive positive value was 51/56 = 91% (Table 27).91

Table 27: Assessment of the BCDSP Algorithm by i3

Chart-Confirmed 
VTE Cases

Claims-containing VTE Cases
Yes No Total

Yes 51 10 61
No 5 -
Unknowna 16
Total 72

VTE = venous thromboembolism.
a Chart was not abstracted (15 cases) or subject was not study-eligible (1 subject aged 

<15 years).

i3 also explored the difference between the studies by re-calculating the odds ratio from their 

potential cases if one identified VTE cases by means of the BCDSP’s claims-based algorithm or 

by chart confirmation. That is, they estimated the odds ratio using cases identified by the 

claims-based algorithm and a set of matched controls, estimating the odds ratio they would have 

obtained had they done a study using only the claims-based algorithm. The odds ratio for 

idiopathic cases, after excluding cases and controls with exposure to NGM-containing OCs 

before April 2003 was 1.58 (95% CI 0.72--3.47) based on the cases identified by the 

claims-based algorithm, and was 2.72 (95% CI 1.09-6.79) based on the cases identified by 

chart-confirmation.91 (Note: these estimates differ from the results in the tables above, because 

they are drawn from the versions of the respective study reports that were available at that point 

in time.) There are 2 implications of this comparison. First, the claims-based analysis of the i3 

data, including women during the same time period as the original BCDSP study, had a higher 

estimated odds ratio (point estimate of 1.58) than the BCDSP study (odds ratio point estimate of 

0.9 in an early report from BCDSP, when this comparison was made). This highlights potential 

differences between databases when using the exact same methodology. Second, when the same 

i3 data set is used to produce both a claims-based estimate of the odds ratio and an estimate 
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based on chart-confirmed cases, the chart-based estimate was higher. Whether this pattern of a 

higher odds ratio using chart review compared with a claims-based case definition would apply 

to other databases is not known.

As noted above, several potentially important confounders were not captured, or not adequately 

captured, in the databases and therefore could not be adequately addressed. Among these are 

socioeconomic status, health behaviors, smoking, and obesity. In one portion of the i3 study,90

the investigators did a sub-study based on cases and matched controls whose medical records 

they were able to review for risk factors. (This was done in addition to the review of potential 

cases to confirm their case status.) Of the 420 subjects (both cases and controls) whose charts 

they sought to review for risk factors, abstracted medical records were obtained for 269 (64%) 

including 53 (65%) of 85 cases whose charts were sought. After setting aside controls matched to 

cases whose records were not abstracted, there remained 138 controls with abstracted risk factor 

data who were matched to cases with abstracted risk factor data. The most common reason for 

non-completion of the abstract was provider refusal. Blood pressure was recorded in the majority 

of charts reviewed. Mean value of body mass index was similar for cases and controls, but a 

body mass index ≥30 was recorded for 18% of VTE cases and 11% of VTE controls. Current 

smoking was documented in no VTE cases, but 5% of VTE controls. (Because smoking is a 

known risk factor for VTE, the expectation would be that a higher proportion of cases would be 

identified as smokers, not a lower proportion). Physical activity was documented in 11% of VTE 

cases and 13% of VTE controls. For the cases and controls whose charts were abstracted for risk 

factors, the odds ratio’s for acute MI, ischemic stroke, and the combined endpoint acute MI or 

ischemic stroke were similar whether or not they were adjusted for the risk factors ascertained 

from the charts. For VTE, the odds ratio adjusted for the risk factors ascertained from the charts, 

3.1 (95% CI 1.1-8.72), was higher than the odds ratio estimated without such adjustment, 

2.3 (95% CI 0.9-5.9). The authors commented that they suspect there may have been preferential 

documentation of smoking in the records of the ORTHO EVRA users, noting that ORTHO 

EVRA was a novel form of hormonal contraception delivery and the doctors may have been 

more careful in documenting risk factors for the various complications of hormonal 

contraception. They described the finding of smoking being negatively associated with VTE as 

contradicting established science, for the reason noted above.

Dispensing of professional samples is not recorded in the database and it was not possible to 

include exposure due to professional samples in the studies. Among the women whose charts 

were abstracted for risk factor data, 2 VTE cases (5%) and 4 matched controls (4%) had 

documented professional sample use of ORTHO EVRA.90

Cerebral venous thrombosis was captured as a separate endpoint in these studies. The number of 

cerebral venous thromboses was small relative to the number of VTEs and including them in the 

tabulations of VTE does not appear likely to substantially change the results.

The studies required study subjects to have been enrolled in the database for a period of 4 to 

6 months prior to starting the study contraceptive so subjects could be classified as new users, 

switchers, etc. The studies captured information about recent users as well as current users, and 

about non-idiopathic cases as well as idiopathic cases. The descriptions above were limited to 
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results pertaining to the current use and idiopathic cases. In the protocols, it was stated that the 

estimates of the odds ratios would be adjusted for any covariates whose inclusion produced a 

change in the estimate of more than 10%. In none of the studies were any such confounders 

identified. Age and calendar time were addressed through matching.

The medical claims databases also did not identify deaths that occurred outside the context of the 

medical care system. Thus, they would not have identified, for example, the death of a woman 

who sustained a pulmonary embolism while alone and received no medical services, if such a 

death had occurred in the study population. The i3 investigators had access to personal identifiers 

and were therefore able to use the National Death Index (NDI) to identify such deaths. Their 

inclusion did not substantially affect the study results. BCDSP, working with an anonymized 

database was not able to make similar use of the NDI. This is why the BCDSP studies are limited 

to non-fatal VTE.

5.1.6. Meta-Analysis of the 4 ORTHO EVRA Epidemiologic Studies

Described above are the 4 epidemiologic studies conducted in US populations that compared 

VTE rates with ORTHO EVRA to VTE rates with OCs with NGM and 35 µg EE or with LNG

and 30 µg EE. These same studies also compared rates of MI and ischemic stroke between the 

same exposure groups. The results from these studies are summarized above in Table 24 and 

Table 25. The results summarized for VTE are the odds ratios cited in the USPI.

As noted above, the odds ratios vary across studies, and with one exception, the confidence 

intervals include the null value of 1.0. In situations such as this, it may be reasonable to consider 

performing a meta-analytic summary of the data. For such a summary to produce interpretable 

results, one must assume that the methodologic approaches of the studies are similar, and that the 

variability (heterogeneity) of results across studies is not excessive. In the presence of too much 

heterogeneity, the overall summary would arguably not meaningfully apply to any single 

population or methodologic approach. For the studies of ORTHO EVRA, the methods used were 

quite similar. Although only one study22 included chart review, and several different medical 

claims databases were used, all used the case-control design with essentially the same definitions 

of cases and substantively similar approaches to the control of potential confounding. In 

principle, then, these studies might be combined, although an empirical assessment of the 

assumptions is still needed.

The Sponsor undertook a meta-analysis in preparation for this advisory committee meeting. The 

primary analysis was a meta-analytic combination of the 4 studies using the DerSimonian and 

Laird random-effects model as the primary method to estimate a summary odds ratio for VTE, 

and a summary rate ratio (unadjusted) for MI and ischemic stroke. This involves calculating an 

inverse-variance weighted average of the study-specific effects. Larger studies, with smaller 

variance estimates, contribute more to the average than smaller studies. As a sensitivity analysis, 

a fixed-effect summary, which assumes the studies are estimating a single, common odds ratio or 

incidence rate ratio, was also calculated. In the presence of heterogeneity, random-effects models 

tend to produce wider confidence intervals than fixed-effects models, but they do not make the 

assumption of a single, common odds ratio (or incidence rate ratio).
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As described above, because of the small number of events, and the consequent inability to do a 

proper adjustment for confounders in 2 of the studies done by BCDSP, only unadjusted 

incidence rate ratios were generated for MI and ischemic stroke. The BCDSP study done in the 

MarketScan database did not report results for MI and ischemic stroke. The i3 study, presented 

an adjusted odds ratio. The DerSimonian and Laird method was also used to summarize these 

results.

We evaluated the degree of variability of results among studies, ie, statistical heterogeneity, 

using the I2 and chi squared values. The I2 statistic measures the relative amount of among-study 

variability, as a proportion of total variability (within-study + among-study) of the effect 

estimates (odds ratio or incidence rate ratio). Values of I2 ≥ 50% or chi squared test p-values less 

than 0.1 were defined a priori to indicate among-study heterogeneity. Performing the calculations 

involves converting the ratios to the natural logarithmic scale (ln). Standard errors for the ln 

(odds ratio) were also calculated from the 95% CI on the ln scale. The results of these 

calculations are reported after being converted back to more usual units (by exponentiation). As 

in the above tables, odds ratios greater than one indicate an increased risk of VTE or 

MI/ischemic stroke with ORTHO EVRA. A forest plot is presented as well for each of the 

outcomes. The analyses were conducted using STATA version 10.0.

The results of the meta-analyses are presented in Figure 2 and Figure 3. For stroke and MI 

(Figure 2), the random-effects and fixed-effect summary estimates were identical; ie, the 

summary relative risk was 0.8 (95% CI 0.4-1.4). The I2 value was 0.0%, and the p-value for the 

test of heterogeneity was 0.42. For VTE (Figure 3), the summary odds ratio using the 

DerSimonian and Laird method was 1.5 (95% CI 1.1-1.9). The fixed-effect model yielded a very

similar result (odds ratio = 1.4; 95% CI 1.1-1.8). For VTE (Figure 3), the I2 value was 22.4% 

with a p-value of 0.28. These values suggest modest heterogeneity, but well within the 

pre-specified threshold of 50%. Both analytic methods for VTE exclude the null value of 1.0, 

consistent with a statistically significant increase in risk of VTE of approximately 50% on 

average.



ORTHO EVRA Briefing Document for 9 December 2011 FDA Advisory Committee Meeting

64

Figure 2 Meta-Analysis Results for Stroke + MI

Note: I-V = fixed effects model; D+L = DerSimonian and Laird method
Note: The % weight column presents the relative (percent) contribution of each study, based on the variability 
within that study, relative to other studies.
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Figure 3 Meta-Analysis Results for VTE

Note: I-V = fixed effects model; D+L = DerSimonian and Laird method
Note: The % weight column presents the relative (percent) contribution of each study, based on the variability 
within that study, relative to other studies.

Meta analysis results for VTE by age are shown in Figure 4. For women aged <30, the 

random-effects and fixed-effect summary estimates were identical: the summary relative risk 

was 1.5 (95% CI 1.1-1.2). For women aged 30 through 39, the random-effects and fixed-effect 

summary estimates were also identical: the summary relative risk was 1.3 (95% CI 0.9-1.9). For 

women aged >39, the summary odds ratio using the DerSimonian and Laird method was 

2.15 (95% CI 0.75-6.2). The fixed-effect model yielded a somewhat different result with an odds 

ratio of 1.6 (95% CI 0.8-3.0). The p-value for the test of heterogeneity between groups 

(ie, comparing the odds ratios across age groups) was 0.77, suggesting that the differences in 

point estimates across age groups were consistent with random variability.
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Figure 4 Meta-Analysis Results for VTE by Age

Heterogeneity between groups: p = 0.767
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Note: I-V = fixed effects model; D+L = DerSimonian and Laird method
Note: The % weight column presents the relative (percent) contribution of each study, based on the variability 
within that study, relative to other studies.

These results need to be interpreted with caution. There are differences in design and populations 

across studies that need to be considered, although the formal statistical tests do not suggest 

excessive heterogeneity of results. As noted above, epidemiologic studies can always be subject 

to bias and confounding introduced by unmeasured subject characteristics (eg, smoking and 

obesity). Thus, any summary of biased studies may simply propagate those biases and lend a 

possibly spurious degree of precision and credibility. Nonetheless, to the extent that the results of 

the studies are internally valid and vary primarily due to sampling error, a weighted average 

provides a summary of the evidence that adds precision not provided by the individual studies.

5.1.7. Recent FDA-commissioned Epidemiologic Study

The FDA Office of Surveillance and Epidemiology recently released results of a study that it 

commissioned, entitled “Combined Hormonal Contraceptives (CHCs) and the Risk of 

Cardiovascular Disease Endpoints.”68 The FDA office was the lead site for a study that utilized 
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computerized data files from 2 integrated medical care programs (Kaiser Permanente Northern 

California and Kaiser Permanente Southern California) and 2 state Medicaid programs 

[Tennessee State Medicaid (Vanderbilt) and Washington State Medicaid (University of 

Washington)]. Outpatient cases from one of the 4 sites were validated by medical chart review. 

Most inpatient cases were also subjected to adjudication.

In adjusted analyses, DRSP-containing OCs, ORTHO EVRA patch (abbreviated as NGMN in 

the FDA report), and etonogestrel/estradiol vaginal ring (ETON) were associated with a 

significantly higher risk of VTE relative to a combined comparator group of combination OCs 

containing LNG, NGM, or norethindrone acetate. Estimates of relative risk were 1.74 (95% CI 

1.42-2.14) for DRSP, 1.55 (95% CI 1.17-2.07) for ORTHO EVRA (NGMN), and 1.56 (95% CI 

1.02-2.37) for ETON. For the analysis restricted to new users, only DRSP was associated with a 

significantly higher risk of both arterial thrombotic events [2.01 (95% CI 1.06-3.81)] and VTE 

[1.77 (95% CI 1.33-2.35)]. The results for ORTHO EVRA were based on a total of 33 events in 

users of ORTHO EVRA.

The results for ORTHO EVRA from this study (relative risk of VTE of 1.55 [95% CI 1.17-2.07]) 

were not available for inclusion in the meta-analysis of the 4 ORTHO EVRA studies described 

in Section 5.1.6, but are very consistent with those results (which found a summary relative risk 

of 1.5 [95% CI 1.1-1.9]).

The one new finding in the FDA-commissioned study is of an increased hazard ratio (relative 

risk) in new users of ORTHO EVRA with >12 months duration of use. That hazard ratio of 

3.05 (95% CI 1.23-7.53) is based on 6 events in users of ORTHO EVRA and was not seen in the 

4 earlier studies. VTE rates appeared to increase in this longer duration group, in both ORTHO 

EVRA users and users of comparators.

5.1.8. Summary of ORTHO EVRA Epidemiology Studies

In summary, results for the 4 epidemiologic studies, for MI + ischemic stroke, varied among

studies on both sides of the null value of 1.0 for the measure relative risk, and all the studies 

individually had very wide confidence intervals, reflecting the small number of events. For VTE, 

the results of the epidemiologic studies of ORTHO EVRA were also variable among the studies, 

with point estimates of the odds ratios ranging from 1.2 to 2.2. Methodological differences 

among the studies could account for some of the variability in odds ratios, although the expected 

direction of the influence of these design factors is not clear. 

A meta-analysis of the 4 studies showed that for MI + ischemic stroke, the summary relative risk 

was 0.8 (95% CI 0.4-1.4), consistent with no difference between ORTHO EVRA and second 

generation OCs. For VTE, the summary odds ratio was 1.5 (95% CI 1.1-1.9), suggesting a 50% 

increase in risk. However, based on the ends of the 95% confidence intervals, the results of the 

meta-analyses are consistent with a 60% decrease to a 40% increase in risk for MI + ischemic 

stroke, and with a 10% increase to a 90% increase in risk for VTE. The results of a recently 

released study commissioned by the FDA are consistent with the meta analysis results for VTE.
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5.2. Epidemiologic Studies Comparing VTE Rates of Other Combination 
Hormonal Contraceptives to VTE Rates with LNG-containing OCs

Relative risks for VTE associated with combination hormonal contraception

The VTE risk associated with ORTHO EVRA should be considered in the context of the VTE 

risks of other hormonal contraceptives, both as a context for the material in Section 5.1 and 

because these are the contraceptives to which current users of ORTHO EVRA are likely to 

transition if women using ORTHO EVRA were to switch to another form of contraception. A 

comprehensive review of the literature identified 22 relevant population-based 

studies.7,8,20,22,24,25,26,34,42,44,45,46,48,55,57,58,68,69,75,81,94,101 These include case-control and cohort 

studies, and describe VTE rates among users of hormonal contraceptives with second generation 

progestins (LNG, NGM, NGMN, and norethindrone), third generation (DSG, ETON, and GST) 

and fourth generation (DRSP). All these progestins, except for NGMN, which is the progestin in 

the ORTHO EVRA patch, are administered orally. We caution that the review of the literature 

may not be exhaustive, but believe it includes all major relevant studies.

Four of the 22 studies included in this review were the ORTHO EVRA studies described in 

Section 5.1. The other 18 studies compare combination OCs having a second generation 

progestin with other combination OCs and allow a qualitative comparison with the findings for

ORTHO EVRA, as the comparators were the same. For 16 of these studies, the progestin was 

LNG, with the dose of EE restricted to 30 µg in 6 of these studies. The comparator in the other 

2 studies68,75 was a combination OC with either LNG or NGM as the progestin. Some of these 

studies reported results from both a cohort analysis and a nested case-control analysis. For these 

studies, the nested case-control results were typically adjusted or matched for more factors than 

the cohort results. Thus, in studies with both types of results, the case-control results were 

considered.

The comparative results from the 22 studies, either odds ratios or relative risks, and the 

associated 95% confidence intervals, are presented graphically in Figure 5 and in tabular format 

in Appendix 3. From this presentation, it is clear that the magnitude of the relative risks for 

ORTHO EVRA compared with second generation OCs is similar to the magnitude of the relative 

risks for third and fourth generation OCs compared with second generation OCs. This highlights 

the fact that many other combination hormonal contraceptive options appear to have increased 

VTE risks relative to second generation products that need to be discussed with the woman and 

weighed against the possible benefits.



ORTHO EVRA Briefing Document for 9 December 2011 FDA Advisory Committee Meeting

69

Figure 5 Comparison of VTE Odds Ratios or Relative Risks and Associated 95% Confidence Intervals 
From Literature Studies

Abbreviations:, LNG = Levonorgestrel, DSG = Desogestrel, NGM = Norgestimate, GST = Gestodene, 
NET = Norethisterone / Norethindrone, DRSP = Drospirenone
Cross-reference: Appendix 3

Figure 5 compares relative risk estimates for VTE rather than absolute risk estimates for VTE 

across studies because studies may use various definitions of VTE. For example one study may 

be limited to idiopathic VTEs while another may include all VTEs, or one study may include 

clinically diagnosed cases, while another requires confirmatory tests. However, within each 

study the same definition of VTE is applied, regardless of exposure. Thus, the relative risk 

estimates are more comparable across studies than are the absolute risk estimates and form the 

basis for the above figure. However, despite this advantage in comparability, relative risks do not 

convey how common or rare an adverse event is. Therefore, absolute risk estimates are also a 

critical part of public health decision-making.

Absolute Risk for VTE associated with hormonal contraception

To explore the absolute rates of VTEs associated with various contraceptive options, we began 

with the 22 population-based studies described above. We noted that, because most of these 

studies used the same comparator (LNG-containing combination OCs). To avoid including such 
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information redundantly, we excluded studies that had substantial overlap (ie, used the same 

dataset during substantially overlapping time periods). This left 19 studies.
7,8,20,22,24,25,26,42,44,46,48,55,58,68,69,75,81,94,101 Absolute VTE rates were available from 14 of these 

studies. Results were categorized by contraceptive class (second generation, third generation, 

fourth generation, or ORTHO EVRA) and are shown in Figure 6. Included among these is the 

FDA’s recent study (see Section 5.1.7),68 which has not yet been published or peer-reviewed, but 

is presented here for completeness. For studies that reported on multiple contraceptives of the 

same class, a point estimate of absolute VTE rates in that class was estimated by weighting each 

contraceptive option in proportion to the woman-years of use observed in that study. Rates were 

not available from an extension22 of an earlier ORTHO EVRA study.17 Therefore, the value 

shown in Figure 6 was taken from the earlier publication.17

For the remaining 5 studies, only odds ratios were available.7,8,55,81,101 To obtain an estimate of 

absolute risks, odds ratios published in these studies were multiplied by a weighted average of 

absolute VTE rates observed for second generation oral contraceptives, 3.5 per 10,000 

woman-years. Weighting was in proportion to the woman-years of second generation oral 

contraceptive use in each study, except for that conducted by the WHO,24 which was excluded 

from the average because woman-years of exposure were not available in the associated 

publications.

Figure 6 additionally includes reported VTE rates for pregnancy and the postpartum period, 

considered together.28,32,41,60,61,78 The result of Heit et al,32 which is the highest value displayed, 

is in units of events per woman-year. All other results are in units of events per pregnancy, 

delivery, or maternity, but a pregnancy, delivery, and a three month postpartum period represent 

approximately one woman year, though the duration of the postpartum period included in the 

6 studies above varies somewhat. Many other studies also report VTE risks among pregnant 

and/or postpartum women. Though the sample of pregnancy-related VTE rate estimates used for 

this figure is by no means complete, it agrees with ranges noted in the literature, including 

7.6-17.2 per 10,000 pregnancies as reported by Marik et al.64 and 5-30 per 10,000 pregnancies, 

as referenced by the American College of Physicians and the American Academy of Family 

Practice.80
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Figure 6 Expected VTEs per 10,000 woman-years for various contraceptive options.

Note: VTEs per 10,000 woman-years of use for various contraceptive options, and for pregnancy and the 
postpartum period. Excluding the greatest value shown, all reported rates for pregnancy and postpartum are in 
units of VTEs per 10,000 pregnancies, deliveries, or maternities. Because the postpartum is approximately three 
months, a pregnancy together with postpartum represents approximately one woman-year.

While definitive conclusions cannot be drawn from the results of such a simple analysis as that 

presented here, the published incidence rates shown in Figure 6 suggest the general scale of VTE 

risks and the degree of uncertainty in our present understanding of those risks. ORTHO EVRA 

and third generation oral contraceptives present similar VTE rates. Rates for fourth generation 

contraceptives appear to be higher but more variable across studies. The combination of 

pregnancy and the postpartum period has the highest associated VTE rate.

This basic analysis of absolute risks is limited in that we gave no consideration to variation in 

study methodology. We simply reported all published VTE rates. Additionally, absolute rates 

used here were not adjusted for confounders, such as age. Due to this limitation, in Figure 6 the 

VTE rate from the recent FDA study68 for users of ORTHO EVRA is slightly higher than the 

VTE rate for users of fourth generation oral contraceptives containing DRSP even though the 

adjusted relative risks reported by this same study (relative to second generation OCs) were 

slightly lower for ORTHO EVRA than for third generation OCs, 1.55 (95% CI 1.17-2.07) and 

1.74 (95% CI 1.42-2.14) respectively.68

6. PRODUCT LABELING AND COMMUNICATION

Since the approval of ORTHO EVRA in November 2001, several revisions to the USPI have 

been implemented based on clinical PK or epidemiologic data obtained from studies conducted 

post-approval. In some instances, information was also conveyed to health care professionals or 

the public via Dear Healthcare Provider letters or press releases. For example, in November 

2005, language was added to the WARNINGS section of the labeling stating that exposure 
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(ie, AUC and Css) to EE is 60% higher in users of ORTHO EVRA than in users of a 35 µg-EE 

OC but maximum blood concentration (ie, Cmax) is 25% lower for ORTHO EVRA. To ensure 

that clinicians were aware of this important labeling change, the Sponsor disseminated a Dear 

Healthcare Provider letter as soon as this change was made. When initial data became available 

for the first 2 epidemiology studies in February 2006, this information was communicated first in 

a press release and then again in a Dear Healthcare Provider letter when the labeling was updated 

in September 2006. For all these labeling revisions, discussions were held with the FDA 

regarding proposed language and all changes were submitted as prior approval supplements.

Table 28 summarizes some of the major changes in product labeling since product approval 

related to PK and epidemiology data derived from post-approval studies.
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Table 28: Summary of PK and Epidemiology Study-Related Changes to the USPI and Corresponding 
Communications

Data Labeling Change Sections 
Revised

Approval Date Communication

Results of NED-1 PK 
study

Systemic exposures 
for EE are higher 
than in women using 
a 35 µg EE OC; Cmax

is lower

Description, 
Clinical 
Pharmacology, 
Indications and 
Usage, 
Warnings, 
Dosage and 
Administration, 
Detailed Patient 
Labeling

Labeling supplement 
approved May 2005; 
second supplement 
approved November 
2005

Dear HCP letter 
disseminated 
November 2005

Initial results of 
BCDSP and i3 
epidemiology studies 
available

BCDSP study 
showed similar (OR 
0.9) VTE risk as 35 
µg EE OC and i3 
study showed 
approximate 2-fold 
(OR 2.4) increase in 
ORTHO EVRA users 
compared with OC

Indications and 
Usage, 
Warnings, 
Detailed Patient 
Labeling

Labeling supplement 
approved September 
2006 

Press release sent 
February 2006; Dear 
HCP letter 
disseminated 
September 2006

Results of BCDSP 
LNG study and 
update to BCDSP 
NGM study

OR 2.0 for ORTHO 
EVRA vs 30 µg EE 
LNG product and OR 
1.1 for 35 µg EE 
NGM product

Warnings Labeling supplement 
approved January 
2008

Dear HCP letter 
disseminated February 
2008

Results of third 
dataset of BCDSP 
NGM study

OR 2.4 for third data 
set and cumulative 
OR 1.2 for all data 
sets

Warnings Labeling supplement 
approved October 
2008

No communicationa

Reanalysis of i3 study Change of OR from 
2.4 to 2.5 for i3 study

Warnings Labeling supplement 
approved September 
2009

No communicationa

Additional 24 months 
of data for i3 study 
and new BCDSP 
LNG study

OR for additional 
data from i3 study 
1.4, cumulative OR 
2.2 and BCDSP LNG 
study OR 1.3

Warnings Labeling supplement 
approved April 2010

No communicationa

Request from the 
FDA February 2011 
for label change

Information from 
WARNINGS section 
was added into 
Boxed Warning

Boxed Warning Labeling supplement 
approved March 
2011

Dear HCP letter 
disseminated June 
2011

HCP = healthcare professional
a Dear HCP letters are not routinely disseminated for every change to the USPI

In March 2011, information on the PK profile, VTE risks, and CV risks associated with smoking 

and use of any hormonal contraception, which was already described in the Warnings, was 

included in a revised Boxed Warning to better inform health care providers of this information.

The full text of the Boxed Warning is shown below.
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WARNINGS: CARDIOVASCULAR RISK ASSOCIATED WITH SMOKING, 
RISK OF VENOUS THROMBOEMBOLISM, AND PHARMACOKINETIC 
PROFILE OF ETHINYL ESTRADIOL 

Cigarette Smoking and Serious Cardiovascular Risks 
Cigarette smoking increases the risk of serious cardiovascular events from hormonal 
contraceptive use. This risk increases with age, particularly in women over 35 years of 
age, and with the number of cigarettes smoked. For this reason, hormonal contraceptives, 
including ORTHO EVRA®, should not be used by women who are over 35 years of age 
and smoke. 

Risk of Venous Thromboembolism 
The risk of venous thromboembolism (VTE) among women aged 15-44 who used the 
ORTHO EVRA® patch compared to women who used oral contraceptives containing 30-
35 mcg of ethinyl estradiol (EE) and either levonorgestrel or norgestimate was assessed 
in four U.S. case-control studies using electronic healthcare claims data. The odds ratios 
ranged from 1.2 to 2.2; one of the studies found a statistically significant increased risk of 
VTE for current users of ORTHO EVRA® (see WARNINGS - Table 5). 

Pharmacokinetic Profile of Ethinyl Estradiol 
The pharmacokinetic (PK) profile for the ORTHO EVRA® patch is different from the PK 
profile for oral contraceptives in that it has higher steady state concentrations and lower 
peak concentrations. Area under the time-concentration curve (AUC) and average 
concentration at steady state for ethinyl estradiol (EE) are approximately 60% higher in 
women using ORTHO EVRA® compared with women using an oral contraceptive 
containing 35 mcg of EE. In contrast, peak concentrations for EE are approximately 25% 
lower in women using ORTHO EVRA®. It is not known whether there are changes in the 
risk of serious adverse events based on the differences in PK profiles of EE in women 
using ORTHO EVRA® compared with women using oral contraceptives containing 30-
35 mcg of EE. Increased estrogen exposure may increase the risk of adverse events, 
including venous thromboembolism. (See WARNINGS and CLINICAL 
PHARMACOLOGY, Transdermal versus Oral Contraceptives.) 

In addition to being prominently displayed in the Boxed Warning, information on the PK profile 

and the risk of VTEs is provided in several other sections of the USPI, including the Warnings, 

Clinical Pharmacology, and Indications and Usage sections (see Appendix 1). The inclusion of 

this PK information in the Indications and Usage section of the USPI is unique to ORTHO 

EVRA among hormonal contraceptives as it places PK and epidemiology information directly 

following the indication itself:

ORTHO EVRA® is indicated for the prevention of pregnancy in women who elect to use a 
transdermal patch as a method of contraception. 

The pharmacokinetic profile for the ORTHO EVRA® transdermal patch is different from that of 
an oral contraceptive. Healthcare professionals should balance the higher estrogen exposure and 
the possible increased risk of venous thromboembolism with ORTHO EVRA® against the 
chance of pregnancy if a contraceptive pill is not taken daily. (See BOLDED WARNING; 
WARNINGS; CLINICAL PHARMACOLOGY, Transdermal versus Oral Contraceptives). 

Like oral contraceptives, ORTHO EVRA® is highly effective if used as recommended in this 
label.
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The Detailed Patient Labeling also includes information on estrogen exposure as well as the risk 

of VTEs. In particular, it contains the following:

Hormones from ORTHO EVRA® get into the blood stream and are processed by the body 
differently than hormones from birth control pills. You will be exposed to about 60% more 
estrogen if you use ORTHO EVRA® than if you use a typical birth control pill containing 
35 micrograms of estrogen. In general, increased estrogen may increase the risk of side 
effects. 

The risk of venous thromboembolic events (blood clots in the legs and/or the lungs) may be 
increased with ORTHO EVRA® use compared with use of birth control pills. Studies examined 
the risk of these serious blood clots in women who used either ORTHO EVRA® or birth 
control pills containing one of two progestins (levonorgestrel or norgestimate) and 30-35 
micrograms of estrogen. Results of these studies ranged from an approximate doubling of risk 
of serious blood clots to no increase in risk in women using ORTHO EVRA® compared to 
women using birth control pills. 

You should discuss this possible increased risk with your healthcare professional before using 
ORTHO EVRA®. 

In addition to the product-specific language cited above, the USPI for ORTHO EVRA contains 

language in the Warnings section that is also contained in the USPIs for all combination

hormonal contraceptives. This “class labeling” contains information related to the risks of VTE, 

MI, and ischemic stroke as exemplified by the following excerpt from the ORTHO EVRA USPI:

The use of combination hormonal contraceptives is associated with increased risks of several 
serious conditions including myocardial infarction, thromboembolism, stroke, hepatic neoplasia, 
and gallbladder disease, although the risk of serious morbidity or mortality is very small in 
healthy women without underlying risk factors. The risk of morbidity and mortality increases 
significantly in the presence of other underlying risk factors such as hypertension, 
hyperlipidemias, obesity and diabetes. 

The information that follows in this section of the package insert is principally based on studies 
carried out in women who used combination oral contraceptives with higher formulations of 
estrogens and progestins than those in common use today. The effect of long-term use of 
combination hormonal contraceptives with lower doses of both estrogen and progestin 
administered by any route remains to be determined….

1. Thromboembolic Disorders and Other Vascular Problems 
a. Thromboembolism 
An increased risk of thromboembolic and thrombotic disease associated with the use of 
hormonal contraceptives is well established. Case control studies have found the relative risk of 
users compared to nonusers to be 3 for the first episode of superficial venous thrombosis, 4 to 
11 for deep vein thrombosis or pulmonary embolism, and 1.5 to 6 for women with predisposing 
conditions for venous thromboembolic disease. Cohort studies have shown the relative risk to 
be somewhat lower, about 3 for new cases and about 4.5 for new cases requiring hospitalization. 
The risk of thromboembolic disease associated with hormonal contraceptives is not related to 
length of use and disappears after hormonal contraceptive use is stopped. A two- to four-fold 
increase in relative risk of post-operative thromboembolic complications has been reported with 
the use of hormonal contraceptives. The relative risk of venous thrombosis in women who have 
predisposing conditions is twice that of women without such medical conditions. If feasible, 
hormonal contraceptives should be discontinued at least four weeks prior to and for two weeks 
after elective surgery of a type associated with an increase in risk of thromboembolism and 
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during and following prolonged immobilization. Since the immediate postpartum period is also 
associated with an increased risk of thromboembolism, hormonal contraceptives should be 
started no earlier than four weeks after delivery in women who elect not to breastfeed. 

b. Myocardial Infarction 
An increased risk of myocardial infarction has been attributed to hormonal contraceptive use. 
This risk is primarily in smokers or women with other underlying risk factors for coronary 
artery disease such as hypertension, hypercholesterolemia, morbid obesity, and diabetes. The 
relative risk of heart attack for current hormonal contraceptive users has been estimated to be 
two to six compared to non-users. The risk is very low under the age of 30. 

Smoking in combination with oral contraceptive use has been shown to contribute substantially 
to the incidence of myocardial infarctions in women in their mid-thirties or older with smoking 
accounting for the majority of excess cases. Mortality rates associated with circulatory disease 
have been shown to increase substantially in smokers, especially in those 35 years of age and 
older among women who use oral contraceptives….

c. Cerebrovascular Diseases
Hormonal contraceptives have been shown to increase both the relative and attributable risks of 
cerebrovascular events (thrombotic and hemorrhagic strokes), although, in general, the risk is 
greatest among older (>35 years), hypertensive women who also smoke. Hypertension was 
found to be a risk factor for both users and nonusers, for both types of strokes, and smoking 
interacted to increase the risk of stroke. In a large study, the relative risk of thrombotic strokes 
has been shown to range from 3 for normotensive users to 14 for users with severe 
hypertension. The relative risk of hemorrhagic stroke is reported to be 1.2 for non-smokers who 
used hormonal contraceptives, 2.6 for smokers who did not use hormonal contraceptives, 7.6 for 
smokers who used hormonal contraceptives, 1.8 for normotensive users and 25.7 for users with 
severe hypertension. The attributable risk is also greater in older women.

In summary, the sequence of events following the marketing of ORTHO EVRA, including 

updates to the USPI and communication of these updates to clinicians, highlights the dynamic 

nature of learning about newly marketed products, the importance of working closely with the 

FDA to make sure a product is labeled appropriately, and ensuring timely communication of new 

information to women and their clinicians. Information about the risk of VTEs, along with 

information on the different PK profiles of ORTHO EVRA compared with OCs, is presented in 

several sections of the current USPI, including a Boxed Warning; in the Warnings, Product 

Description, and Clinical Pharmacology sections; and in Detailed Patient Labeling.

7. BENEFIT-RISK ASSESSMENT

ORTHO EVRA has been marketed for almost a decade and has been safely and effectively used 

by millions of women to ensure their pregnancies are planned and prepared for. Many of these 

women have found it to be the “best option” for them based on its unique delivery system and 

dosing regimen. The substantial post-marketing experience confirms the findings of the clinical 

development program, which demonstrated ORTHO EVRA is highly efficacious, with a pooled 

Pearl Index from all Phase 3 studies of 0.88. This, coupled with its ability to reduce dosing 

frequency to once-per-week, is of benefit to some women, including those with difficulty 

complying with a daily pill-taking regimen.
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The clinical trial and post-marketing experience also confirm the safety and tolerability of 

ORTHO EVRA. The frequency and types of adverse events have been found to be similar to 

those of other hormonal contraceptive options available to women. Nonetheless, all combination 

hormonal contraceptives carry a small, but real, increased risk of VTE. Multiple 

pharmacoepidemiologic studies, including the one recently conducted by the FDA, have 

demonstrated this risk and provided reasonably consistent estimates of the relative risks 

associated with other combination hormonal contraceptives relative to second generation 

combination OCs. Many of these studies have also estimated the absolute VTE rates for these 

products. The information on the VTE risk associated with ORTHO EVRA relative to that of 

second generation combination OCs is prominently displayed in ORTHO EVRA labeling and all 

professional and patient materials.

Although ORTHO EVRA is associated with an incremental increase in VTE risk versus the 

second generation combination OCs, the difference in absolute terms is small and amounts to 

approximately 1.5 to 4.5 events per 10,000 woman-years of use, depending on the assumed 

baseline risk, which varies among the studies. When compared to the widely used third and 

fourth generation combination oral contraceptives, the risks of VTE associated with ORTHO 

EVRA are essentially the same. All of these risks are substantially lower than the VTE risk 

associated with planned or unplanned pregnancies and during the post partum period. Thus, an 

unintended consequence of reducing contraceptive choice, by eliminating or limiting access to 

ORTHO EVRA among women for whom it is the option that works best, could be an increase in 

VTE risks and the other consequences of unintended or unplanned pregnancies. The health of the 

public will be best served by ensuring that clinicians are well informed and by encouraging 

clinicians to have meaningful dialogues with their patients to ensure the benefits and risks of the 

various contraceptive options are understood and decisions among these options are well 

informed.

8. CONCLUDING REMARKS

 It is important for clinicians and women to have a wide array of safe and effective 
contraceptive options and to be able to choose a method that is best suited for the individual 
woman, based on her medical history, non-medical needs, and product attributes.

 For those women who are candidates for hormonal contraception and who elect to use a 
transdermal patch, ORTHO EVRA is a unique contraceptive option with a favorable 
benefit-risk profile. ORTHO EVRA should remain available as a contraceptive option for 
those women and their clinicians.

 All combination hormonal contraceptives carry a risk of VTE, which is less than the risk of 
VTE during pregnancy and the post-partum period. Results from the recently conducted 
meta-analysis and FDA-commissioned epidemiology study indicated that VTE risk 
associated with ORTHO EVRA:

 is higher than that of norgestimate-containing oral contraceptives (meta-analysis data) 
and levonorgestrel-containing oral contraceptives (meta-analysis data and 
FDA-commissioned epidemiology study)

 is in the range of other combination hormonal contraceptives.
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 Since the launch of ORTHO EVRA, the Company has been diligent in generating and 
communicating comprehensive product information to clinicians and patients. The ORTHO 
EVRA labeling prominently communicates information on risk of VTE in multiple 
sections: Boxed Warning, Warnings, Indications and Usage and in other sections.

 ORTHO EVRA has a unique Indication and Usage section that advises clinicians to 
balance the higher estrogen exposure and “the possible increased risk of VTE with 
ORTHO EVRA against the chance of pregnancy if a contraceptive pill is not taken 
daily.” It is the only combination hormonal contraceptive that is indicated “for the 
prevention of pregnancy in women who elect to use a transdermal patch as a method of 
contraception.”

 The labeling will continue to be updated appropriately as new information becomes 
available, including the Company’s recently completed meta-analysis and the recently 
completed FDA-commissioned epidemiology study.

 ORTHO EVRA safety and efficacy information is provided in consumer-friendly language 
in the Detailed Patient Labeling that is in each box of ORTHO EVRA patches, and on the 
ORTHO EVRA website (www.orthoevra.com).

The Company appreciates the opportunity to participate in this Advisory Committee and is 

interested in the input of the Advisory Committee and the FDA. We are committed to continue to 

work with the FDA to enable appropriate product usage and meet the needs of individual 

women.

http://www.orthoevra.com/
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APPENDIX 1
US PRESCRIBING INFORMATION FOR ORTHO EVRA
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APPENDIX 2
EPIDEMIOLOGY STUDY RESULTS BY STUDY INSTALLMENT
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Two studies presented results sequentially and this made it possible to examine how the odds 

ratio varied by calendar time. Both these studies compared ORTHO EVRA to NGM-containing 

OCs. Odds ratios are shown for VTE and MI + ischemic stroke for the i3 study in Table A1 and 

for VTE the BCDSP study in Table A2.

Table A1 Estimates of the Risk of Idiopathic VTE and MI + Ischemic Stroke in Users 
of ORTHO EVRA Compared With Norgestimate-containing OCs in the 
i3 Study

OR (95% CI)

VTE MI + Ischemic Stroke

Initial studya 2.42 (1.07 – 5.46) 0.69 (0.15 – 3.13)

StudyExtensionb 1.37 (0.51 – 3.67) 2.02 (0.47 – 8.74)
a Accrual date 4/02 – 12/04
b Accrual date 01/05- 12/06

Source: References 89, 90.

Table A2 Estimates of the Risk of Idiopathic VTE in Users of ORTHO 
EVRA Compared With Norgestimate-Containing OCs in the 
BCDSP Study

OR (95% CI), accrual dates

Initial study 0.9 (0.5-1.6), 4/02 – 3/05

First Extension 1.1 (0.6-2.1), newa – 8/06

Second Extension 2.4 (1.2-5.0), newa– 10/07
a The insurance plans contributing data to the database changed over time. Each 

update included all cases and controls not included in the previous reports, with 
an analysis of the new cases and controls, and (cumulative) analysis of all 
cases and controls ascertained as of that update.

Source Reference 45.
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APPENDIX 3
TABULATION OF VTE ODDS RATIOS OR RELATIVE RISKS AND ASSOCIATED 

95% CONFIDENCE INTERVALS FROM LITERATURE STUDIES
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Comparison Author, Year Odds Ratio or Relative Risk (95% CI)

ORTHO EVRA v LNG or NGM Jick, 2010a (PharMetrics) 2.0 (0.9-4.1)

Jick, 2010a (MarketScan) 1.3 (0.8-2.1)

Dore, 2010 2.2 (1.2-4.0)

Jick, 2010b (PharMetrics) 1.2 (0.9-1.8)

ORTHO EVRA v LNG/NGM/NET FDA, 2011 1.55 (1.17-2.07)

ORTHO EVRA Meta-Analysis Johnson & Johnson PRD 1.5 (1.1-1.9)

DSG v LNG or LNG+NGM Bloemenkamp, 1995 2.2 (0.9-5.4)

Jick, 1995 2.2 (1.1-4.4)

WHO, 1995 2.6 (1.4-4.8)

Spitzer, 1996 1.5 (1.1-2.2)

Farmer, 1997 1.7 (0.9-3.5)

Bloemenkamp, 1999 1.9 (0.8-4.5)

Lewis, 1999 1.1 (0.6-2.0)

Todd, 1999 1.1 (0.5-2.6)

Farmer, 2000 1.0 (0.6-1.6)

Vlieg, 2009 2.0 (1.4-2.8)

Lidegaard, 2011 2.2 (1.7-3.0)

GST v LNG or LNG+NGM Jick, 1995 2.1 (1.0-4.4)

WHO, 1995 2.6 (1.4-4.8)

Spitzer, 1996 1.5 (1.0-2.2)

Farmer, 1997 1.3 (0.7-2.5)

Bloemenkamp, 1999 1.9 (0.8-4.5)

Lewis, 1999 0.6 (0.3-1.0)

Todd, 1999 1.1 (0.5-2.4)

Farmer, 2000 1.3 (0.8-2.1)

Vlieg, 2009 1.6 (1.0-2.4)

Lidegaard, 2011 2.1 (1.6-2.8)

DSG + GST v LNG Hennessy, 2001 1.7 (1.3-2.1)

NET v LNG Todd, 1999 0.5 (0.2-2.4)

Farmer, 2000 0.3 (0.1-1.0)

Lidegaard, 2009 1.0 (0.7-1.4)

NGM v LNG Jick, 2006 1.1 (0.8-1.6)

Lewis, 1999 1.0 (0.5-2.1)

Todd, 1999 0.7 (0.2-2.4)

Farmer, 2000 1.1 (0.6-2.3)

Lidegaard, 2009 1.2 (1.0-1.5)

Tri LNG v LNG Farmer, 2000 0.8 (0.3-1.7)

DRSP v LNG or Other OCs Dinger, 2007 1.0 (0.6-1.8)

Seeger, 2007 0.9 (0.5-1.6)

Lidegaard, 2011 2.1 (1.6-2.8)

Vlieg, 2009 1.7 (0.7-3.9)

Parkin, 2011 3.3 (1.4-7.6)

Jick, 2011 2.3 (1.6-3.2)

FDA, 2011 1.74 (1.42-2.14)




