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Background and Introduction:

Emergency contraception (EC) is a woman’s only reliable option for preventing pregnancy after unprotected intercourse. One method is a short course of oral contraceptive steroid hormones taken within 72 hours of unprotected intercourse. The most commonly available contains a single drug levonorgestrel. Emergency contraception reduces the risk of pregnancy after unprotected intercourse from about 8% to 1-2%, representing a 75% to 89% reduction in risk of pregnancy. Oral EC is widely available, its use increasingly encouraged by professional organizations including the American College of Obstetricians and Gynecologists, its availability facilitated by advance prescription, and it may be obtainable as an over-the-counter product in the future.
A recent CDC survey found that use of herbs and other supplements was among the top ten of all alternative modalities used, by 19% of respondents (Barnes, 2004). Approximately 15 million adults (18% of all prescription users) take prescription medicine concurrently with herbal remedies and/or megavitamins1. St. John’s Wort has a widespread use in Europe and the United States, primarily in the treatment of depression and mood disorders. An evidence-based review of herbs commonly used by women lists St. John’s Wort as one product frequently used by many women (Tesch, 2002).
St. John’s Wort has been implicated as an inducer of the cytochrome P450 system2. The P450 system is one of the pathways by which medications are metabolized in the liver. Any agent that induces this system could cause more rapid metabolism of drugs. Contraceptive steroids are affected by this system, and thus the potential for more rapid metabolism raises the theoretical risk of contraceptive failure and unintended pregnancy. Case reports of oral contraceptive failure coincident with St. John’s Wort consumption have been reported3, and a soon to be published study by the principal investigator identified potential interactions with a low dose hormonal contraceptive (see Appendix). If St. John’s Wort can affect emergency contraception, then women using the drug and herb simultaneously may be at risk for unintended pregnancy.
Objectives:

The objective of this preliminary study is to identify possible interactions (that may result in decreased contraceptive effectiveness) between St. John’s Wort and levonorgestrel used in a dosing regimen for emergency contraception. A concurrent aim is a preliminary assessment of whether a higher dose of the contraceptive steroid might override the hypothesized reduction in pharmacokinetic parameters and contraceptive effects.
These aims will be accomplished in a prospective, randomized, blinded, clinical trial of reproductive-aged women. Eligible and consented participants will have pharmacokinetic studies and other measures of contraceptive effect done after a single dose of 150 mcg levonorgestrel (a standard dose of EC) given between Days 9-12 of a menstrual cycle. Contraceptive effects will be measured by estradiol, FSH, LH, progesterone, inhibin, and glycodelin levels done at appropriate 1 week intervals until the next menses. These will be used as indicators of follicle development, ovulation, follicle luteinization, and endometrial receptivity, respectively. 
Following this, at the beginning of the next cycle, participants will be randomized to one of four groups and take either placebo or St. John’s Wort for approximately 6 weeks. Group One will take a placebo herb. Groups Two and Three will take a standard dose of St. John’s Wort (900 mg per day in divided doses). Group Four will take an increased dose of St. John’s Wort (1500 mg per day in divided doses). All placebo and herbal remedies will be taken for 6 weeks, at which time the pharmacokinetic studies will be repeated after a levonorgestrel dose. Groups One, Two, and Four will take the standard dose of levonorgestrel emergency contraception; Group Three will take a levonorgestrel dose that has been increased by 50%. Contraceptive effects will be measured as noted above. 
The main outcomes to be compared between these two time periods are the pharmacokinetics of levonorgestrel as measured in serum samples, and evidence of ovulation as determined by progesterone levels exceeding 3 ng/ml. Exploratory outcomes will be the effects on follicle development, luteinization and endometrial receptivity, as measured by FSH, estradiol, LH, inhibin, and glycodelin.

Patient Selection

Women aged 18-30 will be recruited from the area via media advertising. Flyers posted on the medical center campus will recruit interested staff. All subjects will be women of reproductive age 18-30. Older women may have decreased fertility; thus this study will be limited to women in their peak reproductive years. No one will be excluded on the basis of race or ethnicity, except in that the availability of translation services will exclude non-English or Spanish speakers. Younger teenagers will not be included due to lack of knowledge about the effects of St. John’s Wort in this age group. 
Women will be of reproductive age (18-30) and normal weight for height (BMI 20-25), with regular menstrual cycles for the previous 3 months. Those with medical contraindications to the use of emergency contraception will be excluded; however there are few contraindications to this short term use of levonorgestrel. Most contraindications to hormonal contraception (which include: current or past history of thromboembolic disorders, cerebrovascular disease, coronary artery disease, breast carcinoma, estrogen-dependent neoplasia, or liver tumors, current impaired liver function, current pregnancy, classic migraine (with focal neurologic symptoms), hypertension (>=140/90), current long leg cast or other immobilization planned during the study period) are related to the estrogen component of contraceptive pills and we will not use such pills in this study. Women with a psychiatric history, especially one requiring pharmacologic treatment, will be excluded.
Finally, women using any medications, vitamins, or over-the-counter supplements will be ineligible. Other factors that may influence drug metabolism will also be exclusions. Particular attention through specific question probes will be paid to (1) those known to affect the CYP450 system—these medications include all anti-seizure medicines, rifampin and griseofulvin (which induce the CYP450 system), and fluconazole (which inhibits the system); (2) those thought to be affected by use of St. John’s Wort (warfarin, digoxin, theophylline, selective serotonin reuptake inhibitors, cyclosporin, and antiretrovirals); and (3) daily usage of dietary factors thought to affect the CYP450 system (red wine, grapefruit juice) will be excluded.

Design:

This will be a randomized, blinded, clinical trial. There will be a total of 8 visits for participants, including a 24 hr stay in the GCRC for pharmacokinetic studies. Eligible and consented participants will have pharmacokinetic studies done after a single dose of 1.5 mg levonorgestrel (a standard dose used in EC). This will be given as Plan B, an FDA-approved manufactured brand for emergency contraception. 
St. John’s Wort will be purchased from the commercial supplier that provided the product for the principal investigator’s previous study, and will meet the NCCAM guidelines for quality of natural products. During treatment with St. John’s Wort, most subjects will take 300 mg. of St. John’s Wort three times a day, for a total daily dose of 900 mg. This dosage is the standard dosage recommended in herbal literature and the same dose used in NIH studies of the herb. One group of subjects will take St. John’s Wort at an increased dosage (1500 mg per day in divided doses) in order to see if the presumed effects are more pronounced at higher doses. Dosing regimens up to 1500 and 1800 mg per day have been studied without any evidence of serious adverse effects. Based on the experience of other investigators, subjects should take St. John’s Wort for at least 2-4 weeks to be able to see an effect. Subjects will take St. John’s Wort beginning with the bleeding episode that follows the first use of the emergency contraception regimen, and continue through the next complete menstrual cycle until the scheduled pharmacokinetic studies, approximately 5-6 weeks.
Pharmacokinetic studies will scheduled between Days 9-12 of the menstrual cycle (i.e., from the first day of a normal menses). Previous studies suggest that the largest effects of emergency contraception on ovulation occur when EC is given on about Day 10 of the cycle. Serum samples for hormone studies will also be drawn at one week intervals following this until the expected post emergency-contraception bleeding episode occurs, usually with in 2-3 weeks. Once this withdrawal bleeding occurs, participants will begin taking either placebo or St. John’s Wort for one month. The second set of pharmacokinetic studies will be scheduled between Days 9-12 of the next normal cycle, repeating as much as possible the same cycle day as the first testing period for individual subjects. Sensitive urine pregnancy tests will be done at each visit. 
Group One will take a placebo herbal remedy for the month, followed by pharmacokinetic studies after a single 1.5 mg dose of levonorgestrel. Group Two will take standard dose St. John’s Wort for a month, followed by pharmacokinetic studies after a single 1.5 mg dose of levonorgestrel. Group Three will take standard dose St. John’s Wort for a month, followed by pharmacokinetic studies after a single 2.25 mg dose of levonorgestrel. Group Four will take an increased dose of St. John’s Wort for a month, followed by pharmacokinetic studies after a single 1.5 mg dose of levonorgestrel. Serum samples for hormone studies will also be drawn at one week intervals until the expected post emergency-contraception bleeding episode occurs, usually with in 2-3 weeks. 
Statistical Methods:
Planned comparisons are as follows:

	Parameter
	Planned Comparisons
	Planned statistical test

	Pharmaco-kinetics
	Cmax, Tmax, AUC

Compartmental: V/F, ka, Cl/F, intercompartmental clearances and volumes, parameter covariates
	ANOVA, paired t-tests

Population analysis with covariate assessment to estimate inter/intra subject variability

	Ovulation
	Proportion of women with progesterone levels > 3 ng/ml
	Chi-Square

	FSH
	Mean levels at weekly intervals 
	t-tests, ANOVA

	E2
	Mean levels at weekly intervals 
	t-tests, ANOVA

	LH
	Mean levels at weekly intervals 
	t-tests, ANOVA

	Inhibin 
	Mean levels at weekly intervals 
	t-tests, ANOVA

	Glycodelin
	Mean levels at weekly intervals 
	t-tests, ANOVA


The AUC (area under the 24 hour time-concentration curve) for levonorgestrel is our primary outcome for the PK data analysis and the primary comparison will be between groups one and two (demonstrating effects of SJW on the same dosage of LN). Using means and ranges from previously published work,  we would have adequate power to detect a decrease in AUC (0-24 hr) of at least 15-20% between the proposed groups one and two. 
In Durand and colleague’s (2001) study, 3 of 15 participants ovulated when given EC on Day 10 of the cycle. Thus a baseline estimate of ovulation in the placebo-LNG 1.5 mg dose group would be 20%. If 75% of the participants in the SJW- LNG 1.5 mg dose group ovulate, this study would have 80% power to detect that difference. If fewer ovulate in the study group, we will be able to use these estimates for power calculations in a future larger study. 
Comparisons of serum FSH, LH, E2, inhibin and glycodelin among groups are exploratory and descriptive in nature. Should there be some evidence of difference in corpus luteum or endometrial function as determined by group changes in mean levels of these markers, results will inform protocol development and enable power calculations for a larger study.

Administrative:

All study data will be coded by number and will be stored in the locked office of the principal investigator. This office is only used by the investigators and study personnel. The study code number will not be taken from or connected to any personal identifiers.
Women aged 18-30 will be recruited from the area via media advertising. Flyers posted on the medical center campus will recruit interested staff. All subjects will be women of reproductive age 18-30. Older women may have decreased fertility; thus this study will be limited to women in their peak reproductive years. No one will be excluded on the basis of race or ethnicity, except in that the availability of translation services will exclude non-English or Spanish speakers. Younger teenagers will not be included due to lack of knowledge about the effects of St. John’s Wort in this age group. 
A single research assistant will maintain personal contact with all subjects, scheduling visits and making interim telephone calls. Subjects will have a 24-hour number to reach study personnel with any concerns.
Assessment of patient eligibility and status will be carried out by the investigators at each visit, including the enrollment and exit visits. Progress in the protocol will also be presented at regular research meetings held with the investigators. Medical and endocrinological consultation will be available from University based colleagues with expertise in contraception and reproductive endocrinology (Dr. Parker Jones). Data management, quality assurance, and internal auditing procedures are routine function of the Research Center in the College of Nursing. In addition, the protocol can be regularly reviewed by the Data Safety and Monitoring Board of the Center for CAM Research on Aging and Women’s Health / Columbia University Rosenthal Center for Complementary and Alternative Medicine. This DSMB was convened at the principal investigator’s previous institution to provide expert oversight of trials involving alternative therapies, including herbal remedies and supplements. This DSMB provided oversight of Dr. Murphy’s previous study. No identifying information will be used. Periodic updates on enrollment and adverse events will be forwarded for review.
TIME LINE
	Visit
	Treatment
	Physical Exam, Tests
	GCRC PK Study
	Hormone Levels
	Pregnancy Test

	1
	Screening 
	+
	
	
	+

	2
	PK studies following 150 mcg LN
	
	+
	+
	+

	3
	One week after PK studies
	
	
	+
	+

	4
	One week intervals until menses
	
	
	+
	+

	
	Begin SJW after occurrence of EC-induced bleeding; next PK visit to be scheduled Days 9-12 following next normal menses

	5
	PK Studies in four groups:
	
	+
	+
	+

	
	1.
Placebo, then 150 mcg LN
	
	
	
	

	
	2.
SJW 900 mg daily, then 150 mcg LN
	
	
	
	

	
	3.
SJW 900 mg daily, then 225 mcg LN
	
	
	
	

	
	4.
SJW 1500 mg daily, then 150 mcg LN
	
	
	
	

	6
	One week after PK studies
	
	
	+
	+

	7
	One week intervals until menses
	
	
	+
	+

	8
	Exit after menses
	
	
	
	+


PK = pharmacokinetic; LN = levonorgestrel; SJW =St. John’s Wort

Appendices:
Letter re use of DSMB from Columbia University

Pre-publication copy of related paper
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