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Hormonal contraceptives are highly prevalent. Currently, little is known about Irish hormonal contraceptive trends to date since the 1995 British media
contraceptive controversy. The aim of this study was to examine recent trends in contraceptive use in Ireland and to determine the frequency of co-
prescriptions with important interacting medications. Approximately 40% of the Irish population are prescribed 70% of total medicines under the Irish
GMS scheme. Medicines were identified using the WHO Anatomical Therapeutic Chemical (ATC) classification system. Regression analysis was used to
examine trends over time. Of all contraceptives dispensed in 2013, oral contraceptives were used the most (74%) and long acting reversible contra-
ceptives (LARCs) the least (7.5%). Fourth generation combined oral contraceptives (COCs) predominated, although a slight significant decline was
shown (P< 0.0001). Second and third generation COCs were significantly increasing and decreasing, respectively (P< 0.0001). Progestin-only pills were
significantly increasing (P< 0.0001 across age groups). Low rates of contraceptive co-prescribing with important interacting drugs are shown. However,
93.6% of those on enzyme-inducing anti-epileptic medications were co-prescribed ineffective contraception containing <50 μg oestrogen.Irish pre-
scribing trends of second and third generation COCs have remained consistent since 1995. The slow decline in fourth generation COC uptake follows
new evidence of an increased risk of venous thromboembolism (VTE) reported in 2011. The low, but increasing, uptake of LARCs is consistent with other
countries. Co-prescribing practices involving hormonal contraceptives requires continued vigilance. This study emphasizes the need to optimize co-
prescribing practices involving hormonal contraceptives and anti-epileptic medications and highlights the need to address the barriers to the currently
low uptake of LARC methods in Ireland.
Introduction

Oral contraceptive pills (OCPs) have been available since the
1960s, although it was not until 1978 that the Irish Family
Planning Act legalized the provision of contraceptives under
prescription. Despite the recognized benefits, OCPs have
long remained under intense media scrutiny from the ongo-
ing fears of venous thromboembolism (VTE), albeit low abso-
lute risks, associated with these hormonal contraceptives.

In 1995 the British Committee of Safety of Medicines is-
sued a warning outlining a two-fold increased risk of VTE as-
sociated with third generation OCPs compared with second
generation OCPs [1]. This led to widespread media attention,
which influenced prescribing practices across Europe in
favour of second generation hormonal contraceptives. Re-
cently, in 2012, further media attention in France led to a for-
mal request to the EuropeanMedicines Agency (EMA) in 2013
to re-assess the risk profile of third and fourth generation
combined oral contraceptives [2]. Overall the risk of VTE for
second and third generation COCs is 5–12 per 10 000 women
years, which remains lower than that associated with
pregnancy and the post-partum period, 29 per 10000 and
300–400 per 10000 women years, respectively. [3].

Since the 1995 British contraception warning, in Ireland,
third generation COC uptake fell from 50% to 30%, whilst sec-
ond generation COCs’ rose from 31% to 43% from 1995 to
1996 [4]. Little is currently known about the Irish hormonal
contraceptive trends to date, including the appropriateness
of co-prescribing with other important medications. This is
particularly important when co-prescribed medications have
teratogenic potential capable of altering contraceptive hor-
monal levels through metabolic drug interactions, and recip-
rocally, using the hepatic cytochrome P450 enzyme system.
This is especially true of anti-epileptic medications [5].
l / 80:6 / 1315–1323 / 1315
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The aims of the present study were to (i) examine the
trends in prescribing of contraception within the General
Medical Service (GMS) medical card scheme in Ireland from
2008 to 2013 inclusive, (ii) explore the age-specific patterns
and types of hormonal contraceptives used by the
general Irish population, (iii) determine the frequency co-
prescription of oral contraceptives with interacting medica-
tions and (iv) identify the level of contraceptive use in those
co-prescribed anti-epileptic drugs in Ireland in 2013.
Figure 1
Trends in rates of prescribing (per 1000 eligible GMS female population
16–44 years) of second ( ), third ( ) and fourth ( ) gen-
eration OCPs, POPs ( ), IUD ( ), implant ( ) and patch
( ) from 2008 to 2013
Methods

The Health Service Executive-Primary Care Reimburse-
ment Services (HSE-PCRS), through the General Medical
Service (GMS) scheme, provides free healthcare to ap-
proximately 40% of the Irish population (approximately
1.8 million). Eligibility is means tested and confined to
persons who are unable without undue hardship to ar-
range General Practitioner services for themselves and
their dependants. All medicines are dispensed free of
charge to patients registered under this scheme. While
the HSE-PCRS population cannot be considered repre-
sentative of the entire population, as the elderly, the
young and the socially disadvantaged are over-
represented, it is estimated to account for approximately
70% of all medicines dispensed in primary care.

The HSE-PCRS pharmacy claims database contains de-
mographic details on the patients (age and gender), infor-
mation related to the medicine dispensed such as the
non-proprietary drug name along with the proprietary
drug name, the strength and the quantity of the drug dis-
pensed together with the associated cost and dispensing
fee. No identifiable information is available. All prescription
items are coded using the World Health Organization
(WHO) anatomical chemical classification (ATC) system.

Pharmacy claims data from 2008 to 2013 in women
aged 16–44 years inclusive were used. For the prescribing
of contraceptives we included oral contraceptives (OCs;
fixed combination, sequential, classified into second, third
and fourth generation OCs and progestin, ATC G03A),
patches and implant formulation and IUD devices
(G02BA03). Oral contraceptives were further grouped into
OCs containing oestrogen greater than 50 μg and OCs
containing oestrogen lower than 50μg. In addition we
considered a number of interacting co-prescribed medi-
cines on the same prescription claim as those receiving
fixed combination oral contraceptives only in 2013. The
rate of co-prescribed interacting drug was calculated out
of all claims for the fixed combination OCs.

We also examined all those women receiving at least
one prescription of an anti-epileptic drug (AED, ATC code
N03) in 2013. AEDs were grouped into enzyme-inducing
AEDs and non-enzyme-inducing AEDs. Topiramate
>200 mg and lamotrigine >300 mg were considered
enzyme-inducing AEDs. Oral contraceptives have also
1316 / 80:6 / Br J Clin Pharmacol
been shown to reduce lamotrigine levels, thereby at
doses ≤300 mg thus potentially reducing seizure control
if doses are not increased. Conversely, toxic levels may
arise during pill-free intervals when high doses of
lamotrigine are not reduced. [6].

Statistical analysis
We calculated the prevalence of contraceptive use and fre-
quency and percentage of different contraceptivemethods
among enzyme-inducing AED users, non-enzyme-inducing
AED users and women without AEDs. Chi-square tests were
used to compare proportions. Poisson regression with a log
link function was used to examine the trends over time in
the overall rates of prescribing of oral contraceptives and
by specific age groups.

Analyses were carried out using SAS (V9.3) and statis-
tical significance assumed at P < 0.05.
Results

The monthly proportion of GMS eligible women aged
16–44 years receiving any contraceptive was, on average,
17%, which remained fairly constant throughout the
study period. In 2013, COCs were most frequently
prescribed, followed by the progestin-only pill (POP),
patches, intrauterine devices (IUD) and implants (Figure 1).
Fourth followed by second generation COCs were most
popular for women aged <35 years; whereas POPs were
most often prescribed for women aged ≥35 years (Figure 2).
Third generation COCs steadily declined throughout the
study period and across all age groups, whilst second gen-
eration COCs rose. Low uptake of long acting reversible
contraceptive (LARC) methods was observed among all
ages and over time (Figure 2). Total ingredient costs
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associated with LARCs were €1 886 300 and COCs
€2 830 700 in 2013.

Figure 1 reveals the global trends in prescribing rates
by contraceptive method, including the different gener-
ations (second, third and fourth) of the combined oral
contraceptives from 2008 to 2013 among eligible patients
aged 16–44 years. COCs were the most frequently pre-
scribed contraceptive method (74%), of which the fourth
(drospirenone containing) followed by second generation
(levonorgestrel containing) COCs were most popular. The
latter showed a significant steady rise throughout the study
period (P < 0.0001), whilst the former showed a significant
decline since 2011 (P < 0.0001). The rates of the third
generation COCs have shown a consistent and rapid signif-
icant decline from 12.6% in 2008 to 8.03% in 2013
(P < 0.0001), respectively, dropping to below the POP by
late 2012, whose rates have been significantly increasing
steadily throughout the study period (P < 0.0001).

Figure 2 shows the age-specific trends in prescribing
rates by contraceptive method. Of the oral methods,
fourth followed by second generation COCs were most
frequently prescribed for women aged <35 years. POP
prescribing was lowest among women <35 years.
However, it rates increased significantly over time and
across all age groups (P < 0.0001 for all), being the pre-
dominant oral contraceptive method among women
aged 35–44 years. The significant decline in third gener-
ation COC prescriptions was consistent across all age
groups (P < 0.0001 for all age groups). Of LARC methods,
Figure 2
Trends in prescribing rate of second ( ), third ( ) and fourth ( ) generatio
2008 to 2013 by age groups: 16-24 years (52 573), 25-34 years (52 499), 35-44
patches were most frequently prescribed in all age
groups, along with intra-uterine devices (IUD) in women
aged 35-44 years.

Table 1 shows the number of prescription claims
containing co-prescribed fixed COC with important
interacting medications in 2013. Co-prescribed medica-
tions were categorized into enzyme inducers that accel-
erate OCP metabolism thereby reducing contraceptive
effectiveness, enzyme inhibitors causing prolonged ex-
posure to OCP thereby increasing the risk of VTE, and
drugs whose therapeutic effect may either be potenti-
ated or reduced by OCPs.

From 2008 to 2013, there were an additional 257 437
claims for COCs. Highest rates of contraceptive co-pre-
scriptions were seen with drugs whose effects may be
potentiated by OCP: benzodiazepines,theophylline,
tizandidine. Given the widespread media scrutiny on
the higher risk of VTE associated with third and fourth
generation COCs compared with second generation
COCs, we examined their co-prescribing patterns with
the enzyme inhibitors (Table 2). Those receiving third
and fourth generation COCs were more likely to be co-
prescribed enzyme inhibiting medications than those re-
ceiving second generation COCs (Table 2). Co-
prescriptions of oral contraceptives with lamotrigine at
doses ≤300 mg were more frequently seen than those
with higher doses (Table 1).

The pattern of contraceptive co-prescribing with anti-
epileptic drugs (AEDs) was further examined (Table 3). Of
n OCPs, implant ( ), patch ( ), progestin ( ) and IUDs ( ) from
years (29 352)

Br J Clin Pharmacol / 80:6 / 1317



Table 1
Interactions with the fixed combination OCs (COCs) in 2013 (total
claims n = 682 784)

Important interacting
medications

Number of
claims 2013

% of all COC
claims in 2013

Enzyme inducers potentially leading to reduced contraceptive effectiveness

Anti-epileptic drugs

Barbiturate/derivatives 41 0.01%

Carbamazipine,
eslicarbamazepine,
oxcarbazepine, Rufinamide

765 0.11%

Felbamate 0 0.00%

Phenytoin 55 0.01%

Primidone 0 0.00%

Phenobarbital 41 0.01%

Topiramate >200 mg 101 0.01%

Lamotrigine >300 mg 395 0.06%

Non antiepileptic drugs

Rifampicin 3 <0.01%

Aprepitant 4 <0.01%

Modafinil 75 0.01%

Enzyme inhibitors that potentially increase contraceptive levels

Valproic acid 1294 0.19%

Atrovastatin 1144 0.17%

Rosuvastatin 990 0.14%

Verapamil 54 0.01%

Diltiazam 38 0.01%

Etorcoxib 633 0.09%

Cimetidine 23 <0.01%

Fluconazole 1556 0.23%

Drugs whose effects may be increase by OCP potentially leading to toxicity

Diazepam + other benzodiazepines 6044 0.89%

Prednisone 1418 0.21%

Selegiline 0 0.00%

Theophylline 142 0.02%

Tizanidine 133 0.02%

Drugs whose effects may be reduced by OCP potentially leading to reduced
clinical effectiveness

Lamotrigine <300 mg 1553 0.23%
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the prescriptions containing an anti-epileptic medication
30.6% were co-prescribed any contraception, with 22.0%,
34.2% and 19.2% of those containing an enzyme-
inducing AED alone, a non-enzyme inducing AED alone,
or both AED types (enzyme-inducing and non-inducing).
These were all lower than the percentage of any contra-
ception use in the generation population (37.7%). The
most popular contraceptives across all groups were COCs
followed by POP and the levonorgestrol intra-uterine sys-
tem (Mirena device). Third generation COCs were the
least frequently prescribed COC among both the general
population and epilepsy groups, whose uptake of the
POP was highest, particularly for those on enzyme-
inducing AED (29.0%). The levonorgestrel intra-uterine
system device was most frequently used in those on an
enzyme-inducing AED (16.9%) compared with those on
1318 / 80:6 / Br J Clin Pharmacol
non-enzyme inducing AEDs (9.0%) and the general pop-
ulation (6.1%). To ensure contraceptive effectiveness
when co-prescribed an enzyme-inducing AED, the
oestrogen content must be ≥50μg. This represented
6.4% of total contraceptive-enzyme-inducing AED
claims, which was significantly higher than those co-
prescribed non-enzyme inducing AED (2.7%) and the
non-epilepsy population (2.3%) (χ2 = 21.0, d.f. = 2,
P < 0.0001).
Discussion

In Ireland, the oral contraceptive pill remains the most
commonly prescribed form of contraception to date,
representing 74% of total contraceptive use in 2013.
LARC methods accounted for 7.5% of total uptake.
Women aged less than 35 years were most frequently
prescribed combined oral contraceptives while the
progestin-only pill for women 35 years or older. Fourth
generation (drosperinone containing) COC use
prevailed throughout 2008–2013, although a signifi-
cant small decline was noted since 2011 following
new evidence of an increased risk of VTE compared
with second generation COCs, whose uptake contin-
ued to rise since the British media contraceptive
controversy in 1995, whilst third generation COCs
continued their downward decline to below the POP,
the latter increasing slightly but significantly over time
and with age, representing 17% of total contraceptive
uptake in 2013.

Due to their widespread use, only COC co-prescribing
patterns with important interacting medications were
examined in this study. Low co-prescribing rates were
observed overall (16 502 of total co-prescription claims
in 2013), with benzodiazepines and prednisone being
the highest co-prescribed medicines, followed by en-
zyme inhibiting drugs, lamotrigine and, less frequently
prescribed, enzyme-inducing anti-epileptic medications.
Enzyme inhibiting drugs were more frequently co-
prescribed with third or fourth generation COCs than with
second generation COCs. The dual pharmacologic comple-
xities of hormonal contraception and anti-epileptic drugs is
highlighted in this study, as high rates of ineffective contra-
ceptive methods were co-prescribed with enzyme-inducing
anti-epileptic medications, of which 93.6% of contraceptives
contained <50μg oestrogen.

Our study affirms the ongoing popularity of the oral
contraceptive pill in Ireland, as also demonstrated by
the Irish Contraception and Crisis Pregnancy (ICCP) sur-
veys which reported a 38% and 43% OCP uptake in
2004 and 2010, respectively, increasing from 27% in
2002 of women surveyed by the Irish Survey on Lifestyle
and Attitudes to Nutrition (SLAN) survey. [7–9] Across
Europe, the NHS contraceptive service in the UK reported
a 47% OCP uptake in those aged 16–49 years, with the



Table 2
Enzyme inhibitors by second, third and fourth generation for 2013 only (1.3%)

Enzyme inhibitors Number of claims 2013 Second Third Fourth Other (patch, etc.)

Valproic acid 1294 429 (33.2%) 381 (29.4%) 473 (36.6%) 11 (0.8%)

Diazepam + other benzodiazepines 6044 1481 (24.5%) 1607 (26.6%) 2278 (37.7%) 678 (11.2%)

Atrovastatin 1144 249 (21.8%) 365 (31.9) 496 (43.4%) 34 (3.0%)

Rosuvastatin 990 158 (16.0%) 293 (29.6%) 508 (51.3%) 31 (3.1%)

Verapamil 54 16 (29.6%) 27 (50%) 5 (9.3%) 6 (11.1%)

Diltiazam 38 11 (28.9%) 12 (31.6%) 15 (39.5%) –

Etorcoxib 633 200 (31.6%) 172 (27.2%) 215 (34.0%) 46 (7.3%)

Cimetidine 23 0 9 (39.1%) 14 (60.9%) –

Fluconazole 1556 506 (32.5%) 287 (18.4%) 622 (40.0%) 141 (9.1%)

Contraceptive use in Ireland
majority of users being ≤35 years (2013–2014), slightly
higher than in 2008–2009 (44%). [10, 11] In France, 55%
of women aged 15–49 years were OCP users in 2010,
with higher prevalence among those aged 15–34 years.
[12] Similarly, in the United States, 16% of all women on
contraception aged 15–44 years were OCP users in
2011–2013, the majority of whomwere aged 15–24 years
(22.4%). Female sterilization accounted for 15.5% and
male condoms 9.4%. [13].

In Ireland, the combined oral contraceptive pill, most
notably the fourth generation COCs, proved most popular
amongst women aged <35 years and POPs for
women ≥35 years (17% in 2013), consistent with UK
Medical Eligibility Criteria guidelines [14], uptake of which
appears variable across countries. For POPs, high uptake
was noted in France (16%) and Sweden (24.4%), while
low rates were observed in Denmark (4.5%), UK (5.6%)
and United States (0.4%). In the latter, POP use did not
vary with age, across BMI or diabetic groups. Rather,
these were most frequently used among multiparous and
Table 3
Contraceptive use in 2013 in women aged 16–45 years – comparing the genera
zyme inducing or both types of AED

General GMS
population * %

Enzyme inducing
AED only (n = 3385)

Any contraceptive methods† 128 493 37.7%* 745

Second generation 28 995 22.6% 84

Third generation 12 865 10.0% 55

Fourth generation 27 888 21.7% 77

Progestin-only pill 17 018 13.2% 216

Mirena device 7793 6.1% 126

Patch/implant 5628 4.4% 24

Combination of above 28 306 22.0% 163

With oestrogen content< 50 μg 82 071 97.7% 263

With oestrogen content> 50 μg 1951 2.3% 18

*excluding AED users; assumed denominator (n = 340 981) for eligible population in Decem
†P < 0.001 comparing any contraceptive in general population vs. enzyme-inducing AED and
AED vs. general population for oestrogen content P < 0.001 (Fisher’s exact test).
post-partum women, who tended to smoke ≥1 pack
of cigarettes per day [2, 15–18]. For fourth generation
COCs, these were most popular in Spain (52.4%) and
Germany (44.3%). In Italy, these were second only to
the third generation COCs. In France, they were third
most popular and in the UK, the least favourite oral com-
bined contraceptive method [19]. Following new evidence
of an increased risk of VTE compared with second genera-
tion COCs [20], Irish uptake of fourth generation COCs has
been declining since 2011 (34.5% to 30.6% from 2011 to
2013, respectively), similar to the decline of third genera-
tion COCs and rise of the second generations since 1995,
when the British media contraceptive controversy
caused second generation COC prescriptions to rise from
31% to 43% and third generation COCs to fall from 53%
to 30% between 1995 and 1996, respectively [21]. Similarly,
across Europe, 17% of first time users in The Netherlands
were prescribed third generation COCs by 2000
comparedwith 59% in 1995 [22]. In Germany, similar trends
were observed for adolescents, 46% of whom were
l population (not on any AED) with those on enzyme inducing, non-en-

%
Non-enzyme inducing
AED only (n = 14 140) %

Both types of
AED (n = 1836) %

22.0% 4834 34.2% 352 19.2%

11.3% 771 16.0% 38 10.8%

7.4% 504 10.4% 37 10.5%

10.3% 908 18.8% 38 10.8%

29.0% 919 19.0% 95 27.0%

16.9% 435 9.0% 63 17.9%

3.2% 155 3.2% 9 2.6%

21.9% 1142 23.6% 72 20.5%

93.6% 2700 97.4% 131 95.6%

6.4 71 2.6% 6 4.4%

ber 2013, likely to be an under-estimate for the number over the whole year.
vs. non-enzyme-inducing AED (chi-square test); ~ comparison of enzyme-inducing

Br J Clin Pharmacol / 80:6 / 1319
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prescribed a second generation COC in 2011 compared
with 25% in 2007, whilst third generation COC prescriptions
dropped (15% to 10%) [23]. Recent media attention in
France in 2012 following legal initiatives taken by a women
who had suffered a disabling stroke whilst on a third gener-
ation COC, led to immediate changes in prescribing behav-
iour which resulted in a 45% drop in sales of third and
fourth generation COCs and a 30% rise in first and second
generation COC sales, with preference toward low dose
oestrogen-containing COCs. [12] Similarly, Denmark
followed suit, reducing their sales of third and fourth
generation COCs, [24] which had previously repre-
sented over 80% of total OCP sales in 2010 [16].
Although oral contraceptives are still the leading contra-
ceptive method in France, their sales have been
declining since 2000, from 55% to 41% between 2010
and 2013, respectively, among women aged 15–49 years.
Rather, their attention has been drawn to the to long
acting reversible contraceptive methods, uptake of which
have increased from 2010 to 2013, especially among
women aged 20–24 years (rising from 2% to 5%,
respectively) and those aged 25–29 years (from 8%
to 16%, respectively) [2].

LARCs are currently more cost effective than oral con-
traceptives and have been shown to reduce pregnancy
rates, birth and abortion rates [25–27]. Although uptake
rates are increasing slightly over time, these remain
underutilized in Ireland (7.5% in 2013), which has
been recently attributed to concerns regarding inser-
tion difficulty, particularly in nulliparous women [28].
Compared with oral contraception, LARC provision
services are more time consuming and labour inten-
sive. This, together with financial and workforce chal-
lenges faced by GPs in the current climate of
increasing GMS service demands, by 27% reported
between 2009 and 2012, is likely to be contributory
to the low LARC uptake rate identified in this study
[29], despite high rates of GPs holding advanced
certification in LARC methods and use. Approximately
20% of an estimated 2954 GPs in Ireland to date are
currently certified by the Irish College of General
Practitioners since 2009.

The low, but increasing, uptake rate of LARCs in Ire-
land reflects similar trends from the SLAN surveys which
reported an uptake of 2.5% to 6.0% from 1998 to 2002,
respectively, with 67.2% of LARC users being ≥35 years
of age. Additionally, the ICCP surveys reported a 6%
IUD and 3% non-IUD (patch, implant and injection)
uptake in 2003, which rose to 11% and 8% by 2010, re-
spectively, with the biggest increase seen in women
aged 18–25 years (4% to 12%) among the non-IUD LARC
group [7–9]. Although still underutilized in many other
countries, LARC uptake is increasing in the UK (31%),
Norway (12%), United States (7.2%) and Australia
(15.4%) [10, 34–37]. International programmes to in-
crease uptake of LARCs in developing countries in an
1320 / 80:6 / Br J Clin Pharmacol
attempt to address the vast unmet contraceptive needs
of these women have been promising [10, 30–34].

Further examination of contraceptive co-prescribing
practices with important interacting medication revealed
an overall low co-prescribing rate (2.4% in 2013).
Polypharmacy and oral contraceptive use are age-
related, which may suggest an older cohort of GMS
patients on these drugs. From most to least frequently
co-prescribed, interacting drug categories are 1) those
whose effects may be potentiated by hormonal contra-
ception, such as prednisone and benzodiazepines, 2) en-
zyme inhibitors (statin therapy, fluconazole, valproic
acid) which may potentiate oestrogenic effect and VTE
risk, 3) lamotrigine and 4) enzyme-inducing antiepileptic
drugs. Enzyme inhibitors were also found co-prescribed
with a concurrent third or fourth generation COC rather
than with a second generation COC. Given the evidence
to suggest that third and fourth generation COCs carry
a higher risk of VTE, this interaction could theoretically
potentiate this VTE risk, in particular when higher
oestrogen-containing COCs are contemplated.

Reciprocal pharmacokinetic interactions involving
anti-epileptic medications and hormonal contraceptives
are well recognized [35]. However, ensuring effective
contraception and optimal seizure control remains an
ongoing challenge, as can be demonstrated by the use
lamotrigine, an enzyme-inducer with the potential to re-
duce the contraceptive effect, but whose metabolism
can be compromised by OCPs. Although such combina-
tion is currently not advised by the Royal College of Ob-
stetricians and Gynaecologists, these were identified in
1948 prescription claims in 2013. Enzyme-inducing anti-
epileptic medications have the potential to render POPs,
implant/patches and COCs containing <50μg of
oestrogen ineffective contraceptive methods [36]. In this
study, these were the main contraceptive methods co-
prescribed with enzyme-inducing anti-epileptic drugs.
In addition, in those prescribed an enzyme-inducing
AED most were co-prescribed COCs containing <50μg
of oestrogen. The UK and The Netherlands reported
equally high proportions of women with epilepsy being
prescribed <50μg oestrogen containing COCs whilst
on an enzyme-inducing AED (56% and 43.5%, respec-
tively) [37, 38], thereby inevitably placing these women
at an increased risk of unintended pregnancies. A recent
Epilepsy Birth Control Registry (EBCR) survey of women
with epilepsy aged 18–47 years in the United States ef-
fectively revealed that, of the women who had experi-
enced pregnancies, 60% were unintended compared
with a rate of 49% in the general population. [39].

Thus, such knowledge of the intricate dual pharma-
cology of anti-epileptic drugs and hormonal contracep-
tives is essential to ensure therapeutic and clinical
effectiveness. This current study highlights the possibility
of poor levels of pharmacological knowledge, as can also
be demonstrated in a survey of hospital residents in the
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United States, whereby, despite knowing that phenytoin
and carbamazepine can lower OCP levels, neurology and
obstetrics and gynaecology (OBGYN) residents were not
aware that carbamazepine can also interact with other
forms of hormonal contraception; 85% of OBGYN and
63% of neurology residents were not aware that
topiramate may decrease the efficacy of OCPs and 65%
and 47% of these residents, respectively, were also un-
aware that oral contraception can additionally lower
lamotrigine levels [40].

Strengths of the study were that data from the GMS
populationwere used. Although they are not representative
of the entire Irish population, they do comprise of a large
cohort of patients for whom all prescriptions are identified.

A limitation of the HSE-PCRS database is the lack of
clinical information to help determine prescribing adher-
ence level according to the UKMEC criteria. In addition,
no over the counter product information was available.
However, all of the drugs considered are prescription
only and, therefore, this is not likely to have had a signif-
icant effect.

In the cases of inappropriate prescribing, we did not
examine for evidence that could indicate appropriate dose
adjustments or changes in contraceptive method to ensure
contraceptive effectiveness because of the overall low
frequencies of co-prescribing practices identified in this
study, in addition to the lack of clinical information.

Since their approval for over the counter sales in
2011, emergency contraceptive use in Ireland cannot
be fully captured for the purpose of this study and there-
fore was not included in this study.

Other important interacting medications that were
not included in this study were antiviral medications,
which are not included in the HSE-PCRS database.

This study emphasizes the need to optimise co-
prescribing practices involving hormonal contraceptives
and anti-epileptic medications and highlights the need
to address the barriers to the currently low uptake of
LARC methods in Ireland.
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