Will the Patch Replace the Pill?
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Having been introduced in the United States over 40 years ago, combination oral contraceptive pills (OCPs) continue to be the most commonly used form of reversible contraception.  Despite having many advantages, OCPs also have negative aspects and are not an ideal choice for many women.  Perhaps the most important drawback is the necessity of daily dosing.  While OCPs have high efficacy with ideal use, typical users frequently miss pills resulting in lower contraceptive effectiveness [1].  Newer hormonal contraceptive delivery methods have become available in the recent years that attempt to resolve some of the negative aspects characteristic of OCPs.  One of these is the Ortho EvraTM transdermal patch, which was approved by the FDA in November of 2001.  The patch differs from the OCP in several ways including dosing regimen, pharmacokinetics, and side effects, and thus, offers an excellent alternative to the OCP.

The Ortho EvraTM transdermal patch is a thin beige square with an area of 20cm2 that delivers norelgestromin (the primary active metabolite of norgestimate) and ethinyl estradiol into the circulation.  It consists of three layers: an outer protective polyester layer, a medicated adhesive middle layer, and a clear polyester liner that is removed before application.  The patch is applied once weekly.  The recommended four week cycle consists of three consecutive weeks of product use, followed by one patch-free week.  The patch may be applied to the buttocks, abdomen, upper outer arm, and upper torso except the breasts [2].  Clinical trials have found that adhesion of the patch is highly reliable with only 1.8% and 2.9% of the patches requiring replacement due to complete or partial detachment, respectively.  Adhesion was not affected by exposure to exercise, water, or humidity [3].

The main mechanisms of action of the contraceptive patch are the same as that of the OCP: suppression of gonadotropin release inhibiting ovulation, thickening of the cervical mucus inhibiting penetration by sperm, and alteration of the endometrium reducing the likelihood of embryo implantation.  The hormones delivered by the patch rapidly appear in the circulation after application, reaching a plateau after approximately 48 hours and maintaining this level through the prescribed period.  On average, 150µg of norelgestromin and 20µg of ethinyl estradiol are delivered into the circulation per day [4].

In clinical trials the patch has demonstrated excellent contraceptive efficacy.  Zieman et al. conducted an analysis of pooled data from the three major efficacy trials [5].  Two of the studies were randomized, controlled trials with users of a standard OCP as the comparison group [6] [7].  The third was a noncomparative trial [8]  A total of 3,471 women were assigned to treatment with the contraceptive patch.  Fifteen pregnancies occurred during a total of 22,160 treatment cycles.  Twelve were believed to be method failures, and three thought to be user failures.  This translated to an overall Pearl index through 13 cycles of 0.88 (95%CI 0.44-1.33).  The authors observed that 5 of the pregnancies occurred in women with a body weight of over 90kg (all from one study), while there was no association between weight and pregnancy in women under 90kg.  This observation has led to the concern that pregnancy risk is greater in users who weigh greater than 90kg [5].

Data from the above three trials were also pooled in order to analyze safety and tolerability of the contraceptive patch [9].  Overall, the patch was well tolerated with adverse effects similar to OCPs.  The most commonly observed adverse events were headache, 21.9%, and nausea, 20.4%, which were not different in OCP users, 22.1 and 18.3%, respectively.  However, patch users also reported application site reactions, 20.2%, a significantly greater frequency of breast symptoms, 18.8% vs. 6.1% in OCP users, and a higher incidence of dysmenorrhea, 13.3 vs. 9.6%.  Frequency of application site reactions remained constant over time, and they were primarily mild or moderate with less than 2% of users discontinuing due to this adverse event.  Breast symptoms were an issue only in the first two cycles of patch use, with frequency of symptoms rapidly declining by the third cycle [9].

Two important adverse events that often influence production satisfaction and continuation of use are breakthrough bleeding and weight gain.  In the North American comparative trial, the incidence of breakthrough bleeding in patch and OCP users was not found to be different (Cycle 1: 3.7% and 4.2%, respectively).  However, spotting was more common in patch users during the first two cycles, leading to significantly more breakthrough bleeding and/or spotting for patch users than OCP users in the first two cycles (Cycle 1: 18.3% and 11.4%, respectively).  There was no significant difference found in subsequent cycles [6].  Weight gain was not observed to be associated with patch use; the mean change in body weight was an increase of 0.3kg over 13 cycles [6].  Overall, the patch appears to be well-tolerated with a side effect profile similar to OCPs with a few notable differences.

With any treatment, compliance is an essential factor in overall effectiveness.  This has been clearly demonstrated with OCPs in that failure rates with ideal use and typical use differ substantially.  Studies utilizing electronic monitoring of pill use have reported that as many as 74% of users missed one or more pill per cycle [1].  Contraceptive methods that use a simpler regimen, which requires less effort, would be expected to result in better compliance and therefore, lower pregnancy rates.  Weekly application of the patch was expected to be easier than daily use of and OCP.  Archer et al. analyzed the data from the before mentioned three clinical trials in order to address this question [10].  Participants’ adherence to the assigned correct regimen was assessed using diaries.  The primary outcome variable evaluated was perfect use of the assigned method.  The authors found among North American women the percentage of perfect-use cycles with the patch was high, 89.3%, and did not vary with age.  In the comparative study this result was consistent, 88.7%, and significantly greater than in OCP users, 79.2% (p<0.001) [10].

Continuous transdermal delivery of hormones by the patch results in several unique differences from the OCP.  The serum hormone levels achieved by the patch are similar to those of a standard OCP containing 250µg of norgestimate and 35µg of ethinyl estradiol [4].  However, since the hormone delivery is continuous, the peaks and troughs seen with OCPs are eliminated.  The constant levels may possibly translate into different biological effects.  Pierson et al. compared the effects of the patch and three OCPs on follicular size and incidence of ovulation [11].  They found that both follicular size and incidence of ovulation were significantly greater in OCP users; the frequency of ovulations per cycle was < 2% in the patch group and ranged from 8% to 28% with various OCPs.  During the fourth cycle, the study introduced an intentional 3 day dosing error after 7 days of correct product use and then follicular development and ovulation were again evaluated.  The results were the same as in the previous cycles: patch users had a 2% incidence of ovulation, which was significantly lower than among OCP users, range of 13% to 20% [11].  This study demonstrated that although daily hormonal exposure in patch and OCP users is similar, the biological effect may be different.

Another aspect of transdermal delivery that may result in biological effects different from the OCP is the omission of the first pass hepatic metabolism.  Since parenteral administration of estrogen bypasses the portal circulation, the effect of the estrogens on the liver is greatly diminished.  This could translate into diminished hepatic effects such as less influence on sex hormone binding globulin (SHBG) production and lipid levels.  For example, studies of vaginally administered estrogen in reproductive aged women have demonstrated no increase in SHBG  [12].  The clinical implications of these differences could prove to be significant.

In summary, the Ortho EvraTM transdermal patch is an excellent alternative to OCPs.  Its simpler dosing regimen has been shown to result in better compliance, and this may translate into lower failure rates with typical use and higher patient satisfaction.  However, the patch has been found to have several unique disadvantages, such as application site reactions and a higher incidence of adverse effects, e.g. breast tenderness, dysmenorrhea, and breakthrough bleeding and/or spotting, in the first two cycles of use.  Also, due to the pharmacokinetics of the transdermal delivery, the biological effect is different and the full clinical consequences as compared to OCPs remain unknown.  Thus, while being an excellent option for many women, the patch is not likely to completely replace the pill.
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