1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Contraception. Author manuscript; available in PMC 2016 September 30.

-, HHS Public Access
«

Published in final edited form as:
Contraception. 2012 April ; 85(4): 351-358. doi:10.1016/j.contraception.2011.08.006.

A randomized controlled trial of subantimicrobial-dose
doxycycline to prevent unscheduled bleeding with continuous
oral contraceptive pill usex*

Bliss Kaneshiro®”", Alison Edelman®.¢, Nichole E. Carlsond, Mark NicholsP, Marci Messerle
ForbesP, and Jeffrey JensenP<c
aDepartment of Obstetrics & Gynecology, University of Hawaii, Honolulu, HI 96826, USA

bDepartment of Obstetrics & Gynecology, Oregon Health & Science University, Portland, OR
97239, USA

¢Department of Public Health & Preventive Medicine, Oregon Health & Science University,
Portland, OR 97239, USA

dDepartment of Biostatistics and Informatics, University of Colorado Denver, Aurora, CO 80045,
USA

Abstract

Background—Unscheduled bleeding is the main side effect of continuous oral contraceptive
pills (OCPs) and has been correlated with the up-regulation of matrix metalloprotineases (MMPs).
The study objective was to determine if prophylactic administration of doxycycline (an MMP
inhibitor at low subantimicrobial doses) would prevent unscheduled bleeding during the initiation
of a continuous OCP.

Study Desigh—Subjects using cyclic hormonal contraceptives (combined OCPs, patch or ring)
without unscheduled bleeding were switched to continuous OCPs (20 mcg ethinyl estradiol/100
mcg levonorgestrel). They were randomized to receive daily doxycycline [sustained-release
subantimicrobial dose (40 mg daily)] or placebo for the first 84 days and then observed for an
additional 28 days on the continuous OCP alone. The number of bleeding/spotting days and the
time in days it took to achieve amenorrhea were compared using a #test.

Results—Sixty-five subjects were randomized. Although the use of doxycycline did not
significantly decrease the number of mean bleeding/spotting days in the first 84 days of the study
[doxycycline 14.75 (SE 2.30), placebo 17.78 (2.31), p=.36], women who received doxycycline had
a significantly earlier onset of amenorrhea [mean last day of bleeding/spotting doxycycline 61.7
(7.7), placebo 85.2 (6.7), p=.03].
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Conclusion—The coadministration of subantimicrobial-dose doxycycline during initiation of
continuous OCPs results in a significant reduction in the length of time needed to achieve
amenorrhea.
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1. Introduction

The oral contraceptive pill (OCP) brought to market over 50 years ago was designed around
a 28-day cycle that included a 7-day hormone-free interval to induce a withdrawal bleed
[1,2]. Many women, however, prefer contraceptive-induced amenorrhea to monthly bleeding
[3,4]. Because there is no biologic benefit to a monthly withdrawal bleed, shortening or
eliminating the hormone-free interval has gained popularity as a treatment modality for
menstrual-related disorders and for personal or social reasons [3,5]. Continuous
administration eliminates the number of scheduled days of bleeding [5]. Unfortunately,
regular bleeding is often replaced by unscheduled bleeding and spotting. Only 16% women
taking continuous OCPs will experience amenorrhea in the first 3 months of use [6].
Although unscheduled bleeding decreases over time, it can lead to dissatisfaction, method
discontinuation and unplanned pregnancy.

Unscheduled endometrial bleeding has been associated with up-regulation of matrix
metalloproteinases (MMPs), a group of zinc-dependent proteases that degrade the extra-
cellular matrix [7-9]. Progesterone is known to regulate MMP activity, with increased
expression of endometrial MMP-3 and MMP-9 associated with use of the levonorgestrel
intrauterine system, subdermal levonorgestrel and depot medroxyprogesterone acetate [8—
11]. Levels of MMPs from endometrial samples show a positive correlation with the amount
of endometrial bleeding women experience with use of levonorgestrel implants [12].
Although endometrial MMP activity with use of OCPs has not been specifically studied, a
similar effect would be expected with use of this progestin-dominant method.

Independent of its antimicrobial properties, doxycycline causes chelation of the zinc atom at
the active site, thereby interfering with MMP activity [13]. Doxycycline results in MMP
inhibition at much lower doses (e.g., 20-40 mg/day) than is required for an antimicrobial
effect (100-200 mg/day). Thus, low-dose “subantimicrobial” regimens have been developed
for the treatment of inflammatory conditions like rosacea [14,15]. Since subantimicrobial-
dose doxycycline can be taken on a long-term basis without antimicrobial resistance,
changes to normal microbial flora or an increase in gastrointestinal side effects [15,16], we
hypothesized that the approach might be useful to manage unscheduled bleeding in women
initiating the use of a continuous OCP. The primary objective of this study was to evaluate
whether prophylactically administered subantimicrobial-dose doxycycline would prevent
bleeding and spotting in women using continuous OCPs. Secondary objectives were to
describe safety, side effects and satisfaction.
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2. Materials and methods

A randomized, double-blind study was conducted at Oregon Health & Science University
(OHSU) and the University of Hawaii (UH) between December 2008 and May 2010. The
protocol was approved by the Institutional Review Board at both institutions and was
registered on ClinicalTrials.gov (identifier NCT00480532). Recruitment was done through
radio, television and print advertisements. Women were invited to participate if they were
between the ages of 18 and 45 years, were in good health and had no medical
contraindications to OCPs. To avoid the common transition bleeding seen with combined
OCP initiation, all participants were required to have been on cyclic hormonal
contraceptives (combined OCPs, patch or ring) without unscheduled bleeding prior to
enrollment. Potential participants were excluded if they had used an IUD or contraceptive
implant in the previous 3 months, had used depot medroxyprogesterone acetate within 9
months, were smokers or had a hypersensitivity to any of the tetracyclines.

All women enrolled in the study took a continuous OCP (20 mcg ethinyl estradiol/100 mcg
levonorgestrel, Aviane™, Teva Pharmaceuticals, North Wales, PA, USA) over four 28-day
cycles (112 days of hormonally active pills). Subjects were randomized to either controlled-
release subantimicrobial-dose doxycycline 40 mg (Oracea®, Galderma Laboratories L.P.,
Fort Worth, TX, USA) or placebo taken orally, once a day, for 84 days. To determine
whether unscheduled bleeding was eliminated or just postponed, the study medication was
discontinued after 84 days. For the remaining 28 days, bleeding patterns were observed on
the continuous OCP alone.

Subjects who met the inclusion criteria using a phone screen met with study coordinators.
Informed consent was obtained from all participants. In addition to collecting demographic
and medical information, a physical exam was performed that included blood pressure
measurement, pelvic examination, cervical cytological evaluation (not repeated if the subject
had a documented result in the last 6 months) and nucleic acid amplification testing for
gonorrhea and chlamydia. Subjects continued on their current cyclic hormonal contraceptive
until they returned for their enrollment visit. Those subjects that had a negative screen for
gonorrhea and chlamydia and cervical cytology that did not require colposcopy or an
excisional procedure according to American Society for Colposcopy and Cervical Pathology
guidelines [17] met criteria for enrollment. The enrollment visit was scheduled during the
hormone-free interval of the current pill pack, within the first 5 days of the onset of
withdrawal bleeding. After a negative urine pregnancy test, subjects were allocated equally
into two groups using a computer-generated block randomization scheme. To conceal
treatment groups to investigators and subjects, the OHSU Research Pharmacy packaged
indistinguishable gel capsules containing either subantimicrobial-dose doxycycline or
placebo into identical bottles labeled only with instructions and the subject identifier.

Subjects received OCPs, study medication and a study calendar to document daily bleeding
events. Bleeding was recorded daily as bleeding, spotting or no bleeding and spotting based
on standard criteria [18]. Spotting was defined as minimal blood loss that did not require
new use of any sanitary protection, including liners. Bleeding was defined as blood loss that
required the use of sanitary protection with a tampon, pad or liner. Bleeding episodes were
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defined as days of bleeding or spotting that were bounded by 2 days of no bleeding or
spotting. In accordance with criteria described by Mishell et al., all bleeding in this study
was defined as unscheduled [18]. One cycle was defined as 28 days.

Participants recorded the presence (yes/no) of headache, nausea, ache, mood/depression,
menstrual pain, vaginal candidiasis and any other notable event on a daily basis. They were
also asked to make note of whether they took the OCP and study medication. If an OCP was
missed, subjects were instructed to take it as soon as they remembered and to record the date
and time on their bleeding calendar. If a patient had a suspicion of pregnancy during the
study period, a urine pregnancy test was performed. A follow-up phone call was done 2
weeks after randomization. Study visits took place one, three and four cycles after
randomization. At three cycles (e.g., after stopping the study medication) and four cycles
(e.g., study completion), subjects completed a satisfaction questionnaire that included an
assessment of satisfaction with bleeding pattern and treatment using a 100-mm visual
analogue scale (VAS).

The primary outcome was the number of days of bleeding and spotting for the first 84 days
of the study. A two-sample #test was used to compare the mean number of days of bleeding
and spotting during the first 84 days between the two groups. Because we anticipated that a
large proportion of patients would have zero days of bleeding only and bleeding and
spotting, our findings were confirmed with a 2-degree of freedom XZ test. In this test, we
performed two tests and combined them to arrive at a single test statistic and p value
assessing whether the average number of days of bleeding differed between the two groups.
This test is appropriate when a large number of subjects have a zero count for an outcome.
The two parts consist of a XZ test comparing whether the proportion of patients with no
bleeding differed from those with bleeding and a #test comparing the mean number of days
of bleeding for those that bled between the two groups. A ftest is analogous to a X2 test with
1 degree of freedom. Thus, by squaring the ftest, we are able to sum the two XZ values to
arrive at a XZ with 2 degrees of freedom. We analyzed whether bleeding suppression
occurred earlier in the treated versus untreated groups using a XZ test (last month of
bleeding) and a ztest (last day of bleeding or spotting).

To understand whether the bleeding was just postponed, we compared the mean number of
days of bleeding and spotting for the last 28 days and the total study period (112 days) as
well as the percentage of women who reported any bleeding or spotting in the last 28 days of
the study. Trends over time in the number of days of bleeding and spotting were also
compared using a repeated-measures analysis of variance (number of bleeding and spotting
days for each 28-day period).

Analyses were performed based on intention to treat. In the event of incomplete data due to
study discontinuation, the proportion of days with each bleeding pattern (absence of
bleeding and spotting, spotting, bleeding) was calculated by dividing the number of days
with each bleeding pattern by the number of women-days of participation. The proportions
were then multiplied by 28 to obtain the expected number of days with each bleeding pattern
during the 28-day interval in which they discontinued the study. Demographics, satisfaction,
compliance with pills and medication-associated adverse effects were compared between
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groups using XZ or Fisher’s Exact Tests for categorical variables and ¢tests for continuous
factors. Statistical analyses were performed using the Statistical Program for Social Sciences
(SPSS 16.0 for Windows; SPSS Inc., Chicago, IL, USA).

A sample size of 66 (33 in each group) was based on expected differences in the primary
outcome of the total number of days with bleeding and spotting. Prior studies documented a
mean of 19.2 (SD 12.01) days of bleeding and spotting over the first 90 days when a 100-
mcg levonorgestrel/20-mcg ethinyl estradiol pill is administered continuously [19]. The
sample size (beta 0.80, alpha 0.05) was calculated to detect a 50% reduction in bleeding
(e.g., from 19 days to 9 days) and accounted for a 30% dropout rate.

Of the 78 subjects who met the inclusion criteria using a phone screen, 65 were randomized
and 59 completed all 4 cycles of the study. Thirty-six subjects were recruited at OHSU and
29 subjects were recruited at UH. Reasons for study discontinuation are illustrated in Fig. 1.
Demographic characteristics were similar between the study groups (Table 1). The majority
of both cohorts were switching from cyclic OCP regimens in order to avoid menstrual
bleeding.

The number of days of bleeding and spotting decreased for both groups over the four cycles
of observation (data not shown). Although subjects receiving doxycycline demonstrated a
trend toward fewer bleeding and spotting days at all comparisons, there was no significant
difference between groups in the mean number of days of bleeding and spotting or bleeding
only for the first 84 days and all 112 days of the study (Table 2). In the first 84 days of the
study, subjects in the doxycycline group experienced a mean of 14.75 (SE 2.30) days of
bleeding and spotting compared to subjects in the placebo arm [mean 17.78 (SE 2.31) days].
A 2-degree of freedom XZ test confirmed our findings. A repeated-measures analysis of
variance showed that the mean number of days of bleeding did not differ between treatment
groups (p=.14) nor did bleeding patterns differ between treatment groups over time (p=.27)
for the 112-day study period. However, during the last 28 days of observation, subjects in the
doxycycline group recorded significantly fewer bleeding and spotting days than those in the
placebo group (mean 4.10 vs. 7.91, median 0 versus 6, p=.04). Results did not differ if
women switched from a cyclic OCP or a cyclic ring or patch. The mean number of days of
bleeding and spotting for the entire study period in women switching from cyclic OCPs was
20.00 (SE 2.90) days versus 27.25 (SE 3.71) days in women who switched from a ring or
patch (p=.15).

Overall, subjects randomized to receive doxycycline transitioned to amenorrhea sooner than
those receiving placebo. The mean last day of bleeding or spotting was study day 61.69 (SE
7.77) for the doxycycline group compared to 85.19 (SE 6.74) for the placebo group (p=.03).
Table 3 details the proportion of subjects that achieved amenorrhea during the three
treatment cycles and the proportion that continued to have bleeding or spotting in the final
cycle. A higher percentage of subjects receiving doxycycline experienced their last day of
bleeding or spotting during cycle 1 (34.4% vs. 15.6% placebo), and this pattern continued
during cycle 2 (9.4% vs. 0%) and cycle 3 (12.5 vs. 9.4%). In the last 28 days of the study,
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75.0% (24/32) of subjects in the nontreatment group continued to experience bleeding
compared to only 43.8% (14/32) of subjects in the treatment group (p=.05). While relatively
few subjects in either group experienced no bleeding or spotting during the entire 112-day
study period, significantly more subjects in the doxycycline group experienced no further
bleeding or spotting after study day 28, and this advantage over placebo became wider after
56 and 84 days of study drug use (Fig. 2). There was no significant difference between
groups in the duration of the longest bleeding and spotting episode during the first 84 days
of the study period [doxycycline mean 7.31 days (SE 1.55), placebo mean 8.63 days (SE
1.58), p=.56] and the last 28 days of the study period [doxycycline mean 3.06 days (SE
1.08), placebo mean 4.66 days (SE 1.24), p=.34] (Table 4).

There were significant differences in reported side effects between study groups, with
subjects in the doxycycline group being less likely to report headache, depressed mood and
abdominal cramping (Table 4). No major adverse outcomes were reported in either group
during the treatment and posttreatment cycles. Of the three subjects who discontinued the
study secondary to medication side effects, all were in the placebo group.

After 84 days of using a continuous OCP with the study medication, a minority of subjects,
regardless of allocation, preferred taking the continuous OCPs with the study medication
(doxycycline 16.1%, placebo 10.7%, p=.65) (Table 5). After 112 days of taking a continuous
OCP, there was no difference in VAS satisfaction scores (p=.56). Half of subjects, regardless
of allocation, reported that they would continue taking OCPs in a continuous fashion. A
greater proportion of women who experienced no bleeding or spotting from day 28 onward
preferred taking continuous to cyclic OCPs; however, this difference was not statistically
significant (amenorrheic 85.7%, not amenorrheic 56.5%, p=.08).

4. Discussion

In this randomized, blinded, placebo-controlled study, we report the first effective medical
therapy to improve bleeding patterns in women starting treatment with continuous OCPs. In
our study, women using subantimicrobial doxycycline experienced fewer days of bleeding
and spotting after three cycles of use and progressed to amenorrhea more rapidly than
subjects that received placebo. However, the total number of days of bleeding and spotting
was not significantly different between study groups.

Most women beginning a continuous OCP see amenorrhea as a goal of therapy. While
unscheduled bleeding and spotting are expected during the early cycles of continuous use,
persistent unscheduled bleeding represents the primary reason for dissatisfaction with the
approach and discontinuation of the method. Although initiation of a 3- to 4-day pill-free
break after taking at least 21 days of hormonally active pills has been recommended as a
potential strategy [20,21], no effective medical treatments for unscheduled bleeding have
been previously described. Our findings are robust; over 50% of the doxycycline-treated
subjects achieved amenorrhea by the third cycle. This compares favorably to the results seen
in a large multicenter open-label study of a continuous 20-mcg EE/90-mcg LNG pill where
it took eight cycles for 50% of the subjects to achieve amenorrhea [22].
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These results contrast with our earlier study that demonstrated that a higher typical
antimicrobial dose of doxycycline (100 mg twice a day) initiated at the time of unscheduled
bleeding and spotting and continued for 5 days did not decrease unscheduled bleeding and
spotting or alter the time course to amenorrhea in women initiating continuous OCPs [23].
Taken together, these two studies suggest that continuous daily low-dose doxycycline can
alter the tissue-destabilizing effects of MMPs that lead to unscheduled bleeding during use
of a combined OCP. However, once bleeding becomes established, even higher-dose
doxycycline cannot reverse the cascade of events that maintain endometrial stability.

The World Health Organization advises using 90-day reference intervals to analyze bleeding
patterns that occur in women using noncyclic contraceptive methods [24]. We used an 84-
day reference period and followed the descriptions of bleeding recommended by Mishell et
al. [18] because OCPs are uniformly packaged in 28-day packs. Since bleeding patterns are
affected by compliance with the pill regimen, the use of paper diaries instead of a real-time
electronic data collection device to monitor pill intake and bleeding information represents a
weakness of our study design [18]. However, there is no reason to suspect that compliance
with the treatment regimens was affected by group assignment since the design was
randomized and double blinded, with both groups taking identical OCPs and study drug
capsule each day. Any inconsistencies in reporting and pill use should have been distributed
evenly between the groups, leading to a dilution of the effect and rejection of the hypothesis.
Furthermore, our bleeding data were comparable to those reported in other studies of
continuous OCP studies using a similar pill formulation, suggesting external validity to our
findings [19,23]. Finally, changes in bleeding in the treatment group are unlikely to be
related to the absorption of contraceptive steroid as pharmacokinetic studies have
demonstrated that concomitant use of typical doses of doxycycline does not alter
contraceptive steroid levels [25,26].

The decreased number of adverse side effects in the treatment group is both interesting and
reassuring. Matrix metalloprotineases have been studied in the treatment of disease states
throughout the body [27-30]. Thus, it is possible that MMP inhibition has beneficial effects
in other organ systems [31].

Although a Cochrane review concluded that 30-mcg EE pills have a better bleeding pattern
than 20-mcg pills [32] in standard use cycles, there are no data to support the use of a 30-
mcg pill for continuous use. In a randomized study of continuous use of OCPs containing 20
mcg EE in combination with either 100 mcg of LNG or 1 mg Norethindrone acetate, the
addition of 10 mcg EE to either regimen did not improve bleeding patterns [19].

The dosage of doxycycline used in this study was based on an endometrial biopsy study that
indicated doses of doxycycline as low as 20 mg administered twice daily inhibited
endometrial MMPs in etonogestrel implant users [33]. Despite being substantially more
expensive than typical-dose doxycycline ($3.80 per day versus $0.08 per day), the 40-mg
controlled-release formulation allowed for once-a-day dosing that fit well with the dosing of
OCPs. However, it is unclear what dose and treatment schedule of prophylactic doxycycline
would optimize rates of amenorrhea, particularly in patients using a contraceptive product
that contains estrogen. Future studies should incorporate sampling of the endometrium to
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correlate MMP activity with doxycycline dosage. Also, because we enrolled women
switching from a cyclic hormonal method to continuous OCPs, our findings do not apply to
women starting continuous OCPs who were not previously using a cyclic method.

Our results provide a novel and clinically useful strategy to improve bleeding outcomes in
women using continuous OCPs who desire an intervention to decrease unscheduled
bleeding. Although there were no differences in overall satisfaction scores between the
treatment and control groups, the earlier achievement of amenorrhea may be helpful for
women who are especially concerned regarding unscheduled bleeding. The benefits of the
approach need to be carefully considered in view of the cost of the intervention and available
alternatives including the newer extended-cycle (24—-26 day) active pill regimens or the
levonorgestrel intrauterine system.
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Cumulative percentage of subjects who had no further bleeding or spotting from the

indicated study day to the end of the 112-day study period.
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Demographic and menstrual characteristics of the study population at randomization

Table 1

Page 12

Doxycyclinegroup  Placebogroup p value

n=32 n=32
Mean (SD) Mean (SD)
n (%) n (%)
Age (years) 28.6 (6.1) 27.8 (5.4) 54
Menstrual cycle length (days)? 27.9 (1.3) 27.6 (2.0) .55
Body mass index (kg/m?)@ 25.7(6.9) 25.8 (4.8) 97
Weight (k)@ 68.4 (19.5) 70.2 (15.8) 68
Ethnicity? Hispanic 1(3.1) 5(15.6) .10
Non-Hispanic 31 (96.9) 27 (84.4)
Racel White 21 (65.6) 22 (68.8) 83
Black 1(3.1) 2(6.2)
Asian 5 (15.6) 5 (15.6)
Native Hawaiian, Pacific Islander 1(3.1) 0(0)
Multiracial 4 (12.5) 3(94)
Gravidity? 0 20 (62.5) 22 (68.8) 63
1 4(12.5) 5 (15.6)
2 or more 8 (25.0) 5 (15.6)
Parity? 0 22 (68.8) 26 (81.2) 42
1 5 (15.6) 4 (12.5)
2 or more 5(15.6) 2(6.2)
Birth control method used prior to study? ~ Combined OCPs 21(656) 23(71.9) 86
Contraceptive ring 10 (31.2) 8 (25.0)
Contraceptive patch 1(3.1) 1(3.1)
Painful periods prior to enrollment? No pain 14 (43.8) 10312 48
Mild pain, does not require medication 9 (28.1) 8 (25.0)
Mild pain, requires medications 9(28.1) 13 (40.6)
Severe pain 0(0) 1(3.1)
Reason for starting continuous COCs? To avoid menstrual bleeding: yes 27 (84.4) 23(71.9) .18
No 5 (15.6) 9(28.1)
To avoid menstrual pain: yes 6 (18.8) 10 (31.2) .19
No 26 (81.2) 22 (68.8)
To avoid premenstrual symptoms: yes 8 (25.0) 10 (31.2) .39
No 24 (75.0) 22 (68.8)

atTest.

bxz Test or Fisher’s Exact Test.
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Table 3

Subjects who experienced their last day of bleeding during a given study cycle

Study group L ast bleeding/spotting

Cyclel,n (%) Cycle2,n(%) Cycle3,n(%) Cycled, n (%)

Doxycycline, 7=32 11(344) 3(94) 4 (12.5) 14 (43.8)
Placebo, /=32 5(15.6) 0(0.0) 3(9.4) 24 (75.0)

There was a significant difference between study groups (p<.05).
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Bleeding and/or spotting episodes, length of the longest bleeding and/or spotting episode, missed study

Table 4

Page 15

medication, missed oral contraceptive pills (OCP), and reported side effects for the study period (112 days). If

subjects discontinued prematurely the proportion of bleeding and/or spotting episodes and amount of

medication administered was calculated and applied to the remainder of the study period

DoxycyclineGroup  Placebo Group p value
n (%) n (%)
group n=32 group n=32

Bleeding/spotting episodes None 3(94) 2(6.2) 0.89

1-3 17 (71.9) 17 (65.6)

4 or more 12 (18.8) 13 (28.1)
Length of longest bleeding/spotting episode (days)  None 3(9.4) 2(6.2) 0.79

1t05 12 (37.5) 9(28.1)

61010 7(21.9) 9(28.1)

11 or more 10 (31.2) 12 (37.5)
Missed OCP 0 20 (62.5) 19 (59.4) 0.08

1-2 9 (28.1) 4(12.5)

3 or more 3(94) 5(28.1)
Missed study medication 0 22 (68.8) 17 (53.1) 0.22

1-2 5 (15.6) 4(12.5)

3 or more 5(15.6) 11 (34.4)
Headache 14 (43.8) 23 (71.9) 0.02
Acne 12 (37.5) 14 (46.9) 0.40
Depressed mood 7(21.9) 17 (53.1) 0.01
Abdominal cramping 9(28.1) 19 (59.2) 0.02
Nausea, vomiting or diarrhea 17 (53.1) 20 (62.5) 0.40
Vaginal candidiasis 4 (12.5) 5 (15.6) 0.50

If subjects discontinued prematurely, the proportion of bleeding and/or spotting episodes and amount of medication administered were calculated

and applied to the remainder of the study period.
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Table 5

Final subject satisfaction results using a 100-point VVAS and preference for OC and study medication
administration

Doxycycline Placebo p
Mean (SD) Mean (SD)

N (%) N (%)
n=31 n=28
Assessed after 84 days
Prefer continuous OC 22 (71.0) 15 (53.6) .08
Cyclic OC 7(22.6) 5(17.9)
No preference 2(6.5) 8(28.6)
Prefer continuous OC without study medication 14 (45.2) 11 (39.3) .65
Continuous OC with study medication 5(16.1) 3(10.7)
No preference 12 (38.1) 14 (50.0)
Assessed after 112 days
Final satisfaction VAS 67.0 (35.3) 72.0(30.9) .56
Do you plan to:
Continue taking OC continuously 16 (51.6) 14 (50.0) .85
Take cyclic OC 8(25.8) 6 (21.4)
Start a different method 6(19.4) 6 (21.4)
Discontinue birth control 1(3.2) 2(7.1)

Questions were asked after 84 days and at the end of the 112-day study period. Analysis does not include the five subjects who discontinued the
study prior to this time.
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