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ABSTRACT

Aim. The aim of the pilot study was to assess the effectiveness of the tool designed for detecting potential
drug-drug interactions of combined oral contraceptives (COCs) with particular emphasis on those which can
affect their contraceptive action. A proper study protocol design seems to be essential for further analysis of
more data and for establishing correlations between observed interactions and demographic variables.

Material and methods. The cross-sectional descriptive, retrospective study was carried out on Polish females
from March to May 2013. Gathered data, including products used concomitantly with contraceptive drugs, were
derived electronically by patients and underwent thematic analysis.

Results. Out of 49 respondents who agreed to participate in the study and fit the inclusion criteria only 15
derived qualitative data about other medicinal products they used. However, some of them sent their monthly
report more than once, which gave the total of 158 drugs listed in 25 forms gathered during the whole pilot
study. Fifty-three potential drug interactions were found, including 13 (24.53%) which could have decreased the
effectiveness of contraceptive drugs.

Conclusions. Continuation of the study in accordance with the study protocol will result in identification of
common potential drug-related problems, which may enable development of an educational solution for
gynecologists, pharmacists and patients increasing their awareness of the potential risk of contraceptive failures
and unintended pregnancies.
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Introduction . . . :
tion users in a one-year time period [6]. Two Pearl
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Combined oral contraceptives (COCs) are one of the
most popular methods of preventing unintended preg-
nancy [1, 2]. Women choose COCs for their easy use,
reversibility of fertility, wide access and safety [3-5].
Another important matter is their high effectiveness
described with the Pearl index. This ratio was first
described by Raymond Pearl in 1933 to present the
number of 'failures’ observed in groups of contracep-
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indexes are usually defined: one for ‘normal use’ (con-
tains all pregnancies during the whole time of expo-
sure) and another for ‘perfect use’ (includes only the
pregnancies which occurred during correct and consis-
tent use). For COC use, those ratios are estimated at
8 and 0.3, respectively [7]. Differences in these two
values may result from many factors, such as inconsis-
tent use or concomitant use of other drugs. A list of



these substances is very long and includes drugs for
a short-term treatment as well as medicines for chronic
diseases, and those which are frequent ingredients of
commonly used dietary supplements [8]. For this rea-
son special attention should be paid to ensure safety
and effectiveness of patients’ self-treatment.

Aim

The main study was designed to (i) identify potential
drug-drug interactions of COCs, (i) determine those
which can cause a decrease in their effectiveness, and
(iii) describe relationships between interactions and dif-
ferent demographic variables, such as age or education
level. However, prior to the quantitative analysis, a pilot
study was carried out to assess the effectiveness of the
designed tool. This publication was prepared to pres-
ent main results of the initial qualitative assessment
and discuss the need for further studies in this area.

Material and methods

Study setting and sample

At the very beginning of the study (December 2012),
a paper version of the questionnaire was developed.
Four randomly chosen community pharmacies were
invited to cooperate in the study. Pharmacy employ-
ees were asked to administer the questionnaire with
information about the survey directly to those female
patients who bought oral contraceptives. To assure
respondents’ anonymity, an envelope was attached to
each questionnaire and a box for filled questionnaires
was provided in the pharmacy. Only 23 questionnaires
(30.67%) out of 75 prepared ones were distributed to
patients and only 3 were filled in and returned, which
gave the response rate of 13.04%. That is why the
study protocol was revised, and an online method of
data collection was designed for the second stage. The

Table 1. General analysis of received Questionnaires B

appropriate pilot study was carried out from March
to May 2013. The sample consisted of females who
declared use of oral hormonal preparations for their
contraceptive action. Other characteristics, such as age
or education level, were used to differentiate respon-
dents within the group. The both study protocols were
approved by the Ethical Committee of the Poznan Uni-
versity of Medical Sciences (Poland).

Data collection and analysis

The protocol of the cross-sectional descriptive study
involved the use of two questionnaires. Questionnaire
A collated sociodemographics and questions related to
patients’ general health, contraceptive behaviors and
sources of knowledge of contraceptive pills. Questionnaire
B was designed for respondents to fill in all the products
(including drugs, dietary supplements and herbs) which
they took during the last month. Prior to the collection of
primary data, the literature review was conducted by per-
forming several searches of literature indexed in MEDLINE
(PubMed), Web of Science and Google Scholar, to gath-
er information about different types of COC interactions
and their clinical significance. Subsquently, data gath-
ered with the use of Questionnaire B underwent thematic
analysis and were compiled with those collected during
the desk research. Although this pilot study was aimed
at assessment of the adequacy of the designed tool and
providing qualitative data, collection of a greater number
of questionnaires will enable performing also a quantita-
tive analysis and checking the correlation between inter-
actions and different variables, such as education level or
number of drugs taken at the same time.

Results

During the 3-month time period of the pilot study, 25
questionnaires B were collected (Table 1). However,
it should be highlighted that the aim of qualitative

Potential drug-drug interactions

COC components Collected questionnaires Drugs ot el s
EE‘, Cyproteronum 2 5 3 1
EE, Desogestrelum 6 36 5 0
EE, Dienogestum 3 34 10 3
EE, Drospirenonum 7 42 16 3
EE, Gestodenum 5 36 17 6
EE, Norgestimatum 2 5 2 0
Total 25 158 53 13

* number of products listed in the questionnaire, including drugs, dietary supplements and herbs, without COC

® number of drug-drug interactions which can decrease the COC effectiveness
“ethinyl estradiol
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research was to develop concepts rather than to verify
existing theory, that is why statistical representativeness
was not considered as a prime requirement [9] and so
the number of gathered forms was considered to be suf-
ficient for proper course of this pilot study. Analysis of all
potential drug interactions between oral contraceptives
and other substances (including drugs, dietary supple-
ments and herbs) was made, focused on those that can
decrease the COC effectiveness. A total of 158 drugs
was listed in received 25 questionnaires (mean of 6
drugs per questionnaire; range 1-17). Among a total of
fifty-three potential drug interactions found (33.54%),
13 are thought to be able to decrease the effectiveness
of contraceptive pills (Table 2). Another 40 interac-
tions are thought to not affect the COC effectiveness,
although they can have other undesirable effects (such
as breakthrough bleeding or hyperkalemia) or decrease
the effectiveness of treatment of coexisting diseases.

Discussion

The concentration of contraceptive hormones in blood
may change due to concomitant use of other drugs. On
the other hand, contraceptive hormones may increase
or decrease the serum level of other drugs. As men-
tioned, women using oral contraceptives should be
careful about the selection of therapeutic agents (med-
icines, herbs, dietary supplements), especially when
there is a risk of contraceptive failure or other adverse
effects [29]. It is also important that each healthcare

practitioner involved in designing therapeutic recom-
mendations should have knowledge of other substanc-
es taken by the patient.

Pilot study protocol and its limitations

Since potential drug-related problems were detected
during the pilot study, the designed tool was considered
suitable for identification of drug-drug interactions.
However, the study protocol had also a few limitations.
First of all, identification of potential interactions did not
provide information about their true clinical and/or toxi-
cological consequences. Additionally, even though sev-
eral potential interactions were detected, investigators
could not have reacted in time because (i) the data had
been gathered retrospectively, and (ii) investigators had
not obtained patients' consents to discuss findings with
a respective medical practitioner. That is why another
study design, which will take into account ongoing coop-
eration between a physician, a pharmacist and a patient,
is needed. Finally, high differentiation of COC compo-
nents and the small number of received questionnaires
need to be highlighted. Both of these made a valuable
statistical analysis impossible. Although pilot study sam-
ple seems to be large enough to enable the qualitative
exploration of different types of potential drug interac-
tions with COC and reasons of their possible influence
increasing risk of contraceptive failures, still obtaining
some quantitative results requires gathering and analy-
sis of more plentiful data. Further exploration of data
gathered with the use of both Questionnaires A and B

Table 2. Potential drug-drug interactions identified during the study that can decrease the effectiveness of combined oral contraceptives

COC components  Other substances o o cases Pharmacological effect Potential therapeutic outcomes
(no. of patients)

EE*, Gestodenum spiramycinum U] decrease in the COC effectiveness in case of
EE, Gestodenum norfloxacinum (1) changes in EE enterohepatic circulation ~ high sensitivity of the intestinal flora to
EE, Drospirenonum  clarithromycinum 1(1) [10-13] antibiotics; diarrhea or vomiting during
EE, Drospirenonum  azithromycinum 1) antibiotic therapy [10-16]

low doses - no _chaljges |n'COC low doses - lack of adverse

pharmacokinetics [17]; s e ors 7

EE, Cyproteronum  Hypericum herba 1(1) high doses - induction of CYP3A4 and g i

high doses - breakthrough bleeding,

P-glycoprotein transporter; effect on the i i e [

metabolism of steroid hormones [18-22]
decrease in EE absorption and shorter
time of detectable COC levels in blood

[23, 24]
3(1) decrease in EE absorption resulting in a
lower EE serum concentration; inhibition
of enterohepatic circulation; accelerated
COC excretion [25-27]
COC adsorption, interrupted EE
enterohepatic circulation, decrease in
the EE concentration in blood [28]

Sennae folium
Aloe capensis 3(1)
Frangulae cortex

EE, Gestodenum lower COC effectiveness [23, 24]

EE, Dienogestum dietary fiber

— | lower COC effectiveness [25-27]
EE, Gestodenum 1(1)

EE, Drospirenonum  carbo medicinalis 1(1) lower COC effectiveness [28]

* ethinyl estradiol
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is thought to be essential in order to form the basis for
more complex findings such as establishing correlations
between observed interactions and different variables
like age, education level, comorbidities, duration of COC
use or even sources of knowledge of contraceptive pills
on which patients rely. In addition, further studies with
the use of the study protocol described above will allow
to determine the most common drug-related problems
for different groups of patients and help avoid them by
dissemination of necessary knowledge among health-
care professionals and COC users.

State of art

During the pilot study, 53 potential drug-drug inter-
actions were found. In order to check which ones can
affect the COC effectiveness and determine the risk
of its clinical importance, a literature review was per-
formed.

Antibiotics

Our study reported patients' use of macrolide antibiotics
(spiramycin, clarithromycin, azithromycin) and fluoroqui-
nolones (norfloxacin). The literature contains a lot of con-
troversy about the impact of antibiotics on the effective-
ness of combined hormonal contraception. The data pro-
vided by Dinger et al. showed that among 1634 women
who had an unplanned pregnancy while taking oral con-
traceptives, every fifth case reported a concomitant use of
antibiotics [14]. However, it should be noted that another
study, conducted on a group of 578 patients, showed
a similar number of contraceptive failures in a group (a)
of only women taking oral contraceptives, and (b) receiv-
ing concomitantly COCs and antibiotics [30].

Macrolides

Recently conducted studies showed no increase in con-
traceptive failures in connection with the concomitant
use of COCs and macrolide drugs (including clarithro-
mycin and azithromycin) [30-34]. These drugs do not
cause a decrease in the effectiveness of a COC com-
pound or even raise the concentration of hormones
in blood [10]. Although one case of pregnancy dur-
ing a COC and minocycline use was documented, the
authors concluded that the risk of unintended preg-
nancy is small but still real [35]. One case of pregnancy
have been reported in a COC user who concomitantly
received therapy with spiramycin [36].

Fluoroquinolones
Studies on the effects of fluoroquinolone use on
low-dose contraceptives showed no change in the con-

centration of ethinyl estradiol (EE) in blood, neither
affecting the effectiveness of the drug. The results for
the group treated with antibiotic therapy and placebo
were comparable and showed clinically insignificant
differences [37-40]. No studies investigating the con-
comitant use of COCs and norfloxacin were found.

Given the above, the study shows that there are no
systemic interactions of macrolides and fluoroquinolo-
nes with oral hormonal contraceptives, or lower levels
of EE or progesterone in blood. According to the latest
guidelines of the World Health Organization (WHO),
additional contraceptive methods are not required in
case of a concomitant use of combined hormonal con-
traception with non-liver enzyme-inducing antibiotics
[15]. However, the bioavailability of EE as a component
of COCs can be lower for some women, which may be
due to: elevated steroid hormone metabolism in the liv-
er and intestinal mucosa, changes in the enterohepatic
circulation, a borderline low EE level in blood and/or
special sensitivity of the intestinal flora to antibiotics
[10-13]. This situation, as well as occurrence of adverse
effects of antibiotic use — diarrhea and vomiting, may
reduce the effectiveness of oral contraceptives, and
requires special care [10, 16].

St. John's wort

One case of the use of a formulation containing St.
John's wort extract was reported. St. John's wort (Hyper-
icum perforatum L.) is a herbal remedy used mainly
to reduce the symptoms of mild depression. Studies
and case reports conducted so far showed a decrease
in the half-life of EE, and thus a significant reduction
in the serum level of contraceptive hormones during
concomitant therapy with St. John's wort and COCs.
A higher number of breakthrough bleedings during the
menstrual cycle, changes in the time of bleeding, and
unintended pregnancies were observed among vol-
unteers [18-22, 41]. Researchers agree that St. John's
wort extract can affect liver enzymes involved in the
metabolism of contraceptive hormones, which leads to
a decrease in the serum concentration of COC compo-
nents and a significant reduction in contraceptive effec-
tiveness [18-22, 41]. Analyzes conducted on patients
receiving low doses of St. John's wort extract (500 mg
per day) showed no changes in the pharmacokinetics of
EE and progestogens, but the study was limited by its
small size [17]. Noteworthy, even though Pfrunde et al.
showed impact of St. John's wort only on the progesto-
gen component, they observed an increased number of
breakthrough bleedings which may result in a higher
risk of unintended pregnancies [42].
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St John's wort, as an inducer of liver enzymes,
exhibits a high degree of interaction with other drugs.
According to the British Commission for the Safety of
Medicines (CSM) and the Clinical Effectiveness Unit
(CEU), women taking oral hormonal contraceptives
should avoid the concomitant use of COCs and prod-
ucts containing Hypericum perforatum, and, if neces-
sary, use it with great caution [43].

Laxatives

Anthranoids

Herbal laxative medicines containing anthranoids (Sennae
folium, Aloe capensis, Frangulae cortex) irritate nerves
and thus stimulate peristaltic movements of the colon
[24]. Recent evidence suggests that the use of anthranoid
laxatives reduces absorption of EE and decreases the time
of detectable COC levels in blood [23, 24].

Our study reported 3 cases of potential interactions
with products containing anthranoids. As its pharma-
cological effect can occur for four hours after taking
a laxative preparation, an interval between taking lax-
atives and COCs is recommended. If not, it is reckoned
that a COC pill may not be absorbed completely [44].

Dietary fiber (Glucomannan)
Glucomannan is widely used in medicine and patients'
diet, however, it may modify properties of orally admin-
istered drugs. Studies on rabbits showed that intake of
dietary fiber leads to a decrease in EE absorption and
may result in ineffective EE concentrations in blood.
However, it also demonstrated some beneficial effects of
dosage form (enteric capsules) on EE bioavailability [26,
27]. Another trial proved a reduction of EE enterohepat-
ic recycling in women living on a high-fiber diet [25].
Four cases of the use of a formulation contain-
ing dietary fiber was reported. It is recommended to
administer COCs 2 hours after or 1.5 hour before con-
sumption of dietary fiber [45].

Adsorbing drugs

Activated charcoal (Carbo medicinalis), as an adsor-
bent, inhibits estrogen conjugates’ absorption which
leads to interruption of EE enterohepatic circulation. As
a consequence of the above, a decrease in its concen-
tration in blood and lower effectiveness of COCs can
be observed [28].

One case of the concomitant use of Carbo medici-
nalis and a COC was noted in the study. A two-hour
delay is recommended between the use of activated
charcoal and taking a contraceptive pill [28].
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Perspectives

The pilot study confirmed that the designed tool
can be effective for identification of some potential
drug-related problems. It can be seen that analysis of
even a small number of drug lists collected with the
use of questionnaire B can provide information about
the presence of a potential ‘COC-other drug’ interac-
tion. Further studies on a higher number of respon-
dents are needed to ensure high-quality statistical data
and assess the scope of the problem and to list the
most frequent potential interactions.
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