
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=ijas20

Download by: [University of Liverpool] Date: 24 October 2016, At: 06:18

Journal of Asthma

ISSN: 0277-0903 (Print) 1532-4303 (Online) Journal homepage: http://www.tandfonline.com/loi/ijas20

Prescription of asthma medications before and
during pregnancy in France: An observational drug
study using the EFEMERIS database

Anna-Belle Beau MSc, Alain Didier MD, Caroline Hurault-Delarue MSC, PhD,
Jean-Louis Montastruc MD, PhD, Isabelle Lacroix PharmD, PhD & Christine
Damase-Michel PharmD, PhD

To cite this article: Anna-Belle Beau MSc, Alain Didier MD, Caroline Hurault-Delarue MSC, PhD,
Jean-Louis Montastruc MD, PhD, Isabelle Lacroix PharmD, PhD & Christine Damase-Michel
PharmD, PhD (2016): Prescription of asthma medications before and during pregnancy in
France: An observational drug study using the EFEMERIS database, Journal of Asthma, DOI:
10.1080/02770903.2016.1214731

To link to this article:  http://dx.doi.org/10.1080/02770903.2016.1214731

Accepted author version posted online: 22
Sep 2016.
Published online: 22 Sep 2016.

Submit your article to this journal 

Article views: 43

View related articles 

View Crossmark data

http://www.tandfonline.com/action/journalInformation?journalCode=ijas20
http://www.tandfonline.com/loi/ijas20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/02770903.2016.1214731
http://dx.doi.org/10.1080/02770903.2016.1214731
http://www.tandfonline.com/action/authorSubmission?journalCode=ijas20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=ijas20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/02770903.2016.1214731
http://www.tandfonline.com/doi/mlt/10.1080/02770903.2016.1214731
http://crossmark.crossref.org/dialog/?doi=10.1080/02770903.2016.1214731&domain=pdf&date_stamp=2016-09-22
http://crossmark.crossref.org/dialog/?doi=10.1080/02770903.2016.1214731&domain=pdf&date_stamp=2016-09-22


JOURNAL OF ASTHMA
http://dx.doi.org/./..

Prescription of asthmamedications before and during pregnancy in France:
An observational drug study using the EFEMERIS database

Anna-Belle Beau, MSca, Alain Didier, MDb, Caroline Hurault-Delarue, MSC, PhDa, Jean-Louis Montastruc, MD, PhDa,
Isabelle Lacroix, PharmD, PhDa, and Christine Damase-Michel, PharmD, PhDa

aService de Pharmacologie Médicale et Clinique, CHU Toulouse, Pharmacopôle Midi-Pyrénées, Faculté de Médecine, INSERM, Toulouse, France;
bService de Pneumologie, Pôle des Voies Respiratoires, Hôpital Larrey, CHU Toulouse, France

ARTICLE HISTORY
Received  December 
Revised  July 
Accepted  July 

KEYWORDS
Asthma medication; drug
utilization study; pregnancy;
EFEMERIS cohort

ABSTRACT
Objective: Asthmaaffects between3%to8%ofpregnantwomen. Previous studies have suggested that
women’s prescriptions for asthmamedications change during pregnancy. The aimwas to describe the
prescription of asthma medications before and during pregnancy in France. Methods: Women from
the EFEMERIS, a French database assessing the drugs prescribed, dispensed and reimbursed during
pregnancy, delivering between July 2004 and December 2012, were included. Women, who were dis-
pensed asthmamedications on at least two dates from 3months prior to pregnancy through delivery,
were considered. Results: 2,977 women out of 69,205 (4%) were selected. They were prescribed 2.4 ±
1.2 different anti-asthmatic drugs with 3.5 ± 2.7 different dispensing dates. Almost 62% of the women
were dispensed at least one prescription for short-acting β2-agonist (SABA), 63% at least one inhaled
corticosteroid (IC), 42% a fixed-combination of an IC and a long-acting β2-agonist (LABA) and 8% a
LABA. An increase in SABA and IC prescriptions and a decrease in fixed-combination prescriptions
were observed during pregnancy compared to pre-pregnancy period. A rapid drop in prescriptions
for montelukast was observed. Among the 1,507 women who were prescribed asthma medication
before pregnancy, one third had a drop in dispensed asthmamedications from the beginning of preg-
nancy. Conclusions: The prevalence of dispensed asthmamedications varies during pregnancy. There
is a decrease in the prescriptions of fixed-combinations during pregnancy and an increase in the pre-
scriptions of ICs. It appears important to study the potential impact of such changes on fetuses and
newborns.

Introduction

Asthma affects between 3 and 8% of pregnant women,
making it one of the most common medical conditions
arising during pregnancy [1,2].Medications take a central
place in managing and controlling asthma [3]. Several
previous studies have shown that women’s prescriptions
for asthma medications change during pregnancy. This
change could be due to variations in asthma control
during this period or to concerns about potential adverse
effects on the fetus [5,6]. During pregnancy, asthma
worsens in one third, improves in one third and remains
stable in one third of the women [4]. Nevertheless, poorly
controlled asthma during pregnancy has been reported
to be associated with increased risks of gestational hyper-
tension, pre-eclampsia and postpartum hemorrhage
[7–11]. Poorly controlled asthma during pregnancy has
also been shown to be associated with a rise in the risk of
low birth weight and preterm birth [11–13]. French and
international guidelines recommend continuing (the use
of) asthma treatment during pregnancy [3,14].

CONTACT Christine Damase-Michel christine.damase-michel@univ-tlse.fr Service de Pharmacologie Médicale et Clinique, CHU Toulouse, Faculté de
Médecine,  Allées Jules Guesde,  Toulouse, France.

A recent European study has shown that the prevalence
of prescribed asthma medications varies from country to
country [15]. An overall picture of anti-asthmatic pre-
scriptions is not yet available in France. The aim of this
study was to describe trends in asthma medication pre-
scribing during pregnancy in France.

Methods

Data collection

We conducted a drug utilization study among pregnant
women using data from the EFEMERIS (Evaluation chez
la Femme Enceinte desMEdicaments et de leurs RISques)
database. Detailed information about the EFEMERIS is
available elsewhere [16,17]. In a word, EFEMERIS is a
French database of pregnant women in the general popu-
lation developed to assess drug prescriptions and the risks
associated with drugs during pregnancy. This database
currently includes over 100,000 pregnant women. The
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Figure . Selection of the study population.

present study concerns around 69,000 pregnant women
who gave birth from 1st July 2005 to 31st December 2012.
The data come from four different sources.

First, the French Health Insurance System (Caisse Pri-
maire d’Assurance Maladie; CPAM) of Haute-Garonne
(south western France) which records all reimbursed
drugs (name, dispensation date, prescriber) that are pre-
scribed and dispensed to patients under the general state
coverage. All drugs are classified according to the World
Health Organization’s Anatomical Therapeutic Chemi-
cal classification (ATC classification). Second, theMother
and Child Protection Centre (Protection Maternelle et
Infantile; PMI) records data from children’s certificates
filled out during compulsory medical examinations at
birth, 9 months and 2 years. These health certificates con-
tain data about the health of bothmother and child. Third,
the Prenatal Diagnosis Centre (Centre Pluridisciplinaire
de Diagnostic Prénatal; CPDPN) centralizes data corre-
sponding to all occurrences of major and minor con-
genital malformations in the maternity hospitals of the
region for which therapeutic termination of pregnancy
was considered (cause and date of termination). Fourth,
the French hospital medical information system (Pro-
gramme de médicalisation des systèmes d’information;
PMSI) provides the type and date of termination of preg-
nancy from Toulouse University Hospital Centre. The
onset of pregnancy was determined using LMP dates
or/and prenatal ultrasound. The mother and her out-
come (live birth or pregnancy loss) are linked with an
anonymous irreversible code. Approval for setting-up the
EFEMERIS was granted by the French Data Protection
Agency on 7April 2005 (authorization number: 05-1140).

Participants

Women from the EFEMERIS who delivered (or ended
pregnancy) between 1 July 2005 and 31 December 2012
were included in the study (Figure 1). Women who were
dispensed asthma medication on at least two dates from
three months prior to pregnancy through their date of
delivery were identified and selected for analysis.

Asthmamedication

Information on asthma medication was obtained
from ATC-codes R03: Inhaled Corticosteroids (ICs),
Short-Acting B2-Agonists (SABA), Long-Acting B2-
Agonists (LABA), fixed-combination of LABAs and ICs,
leukotriene antagonists, theophylline and omalizumab.
Medications labeled only for “chronic obstructive pul-
monary disease” or “threatened preterm labor” in France
were excluded.

Statistical analysis

The demographic characteristics of the pregnant women
selected and their children’s outcomes were assessed.
The prescription rate was defined as the percentage of
women who were dispensed anti-asthmatic drugs during
the entire monitoring period (from 3 months before the
beginning of pregnancy to the delivery date), and during
each trimester of pregnancy as well as during the three
months prior to pregnancy. The pattern of prescriptions
among the group of women who received asthma medi-
cationswas described. Continuous variables are expressed



JOURNAL OF ASTHMA 3

as means (±SD) and categorical variables as percentages.
The Mac Nemar’s Test was used for paired comparisons.
Analyses were performed using SAS version 9.4 (SAS
Institute, Cary, NC USA).

Results

A total of 2977 pregnant women (4.3%) received asthma
medications on at least two dates from 3 months before
pregnancy to the end of pregnancy. From 2005 to 2012,
the percentage of women who received at least two pre-
scriptions for an asthma medication increased, rising
from 3.5% in 2005 to 5.2% in 2012. Around 51% of
the women were prescribed an anti-asthmatic medica-
tion during the 3 months before pregnancy, whereas 56%
were prescribed the medication during the first trimester
of pregnancy, 59% during the second and 52% during the
third (p < 0.0001).

Demographic characteristics of pregnant women
whowere dispensed anti-asthmatic medications and
their children

Characteristics for the 2977 women who were pre-
scribed anti-asthmatic medications and their children
are given in Table 1. The mean maternal age was 31.0
± 5.2 years, almost 23% were unemployed at the begin-
ning of their pregnancy and 6% were smokers during
pregnancy. Nearly 6% of the women had long-term
adverse health conditions (on a list of severe conditions
that lead to full healthcare reimbursement defined by

Table . Characteristics of the women receiving dispensations of
anti-asthmatic drugs.

Characteristics N Mean± SD / n (%)

Mothers
Age at delivery (years)  .± .
Multiparous   (.%)
Multiple pregnancy   (.%)
Unemployed   (.%)
Any tobacco use during pregnancy   (.%)
Long-term adverse health condition   (.%)
Diabetes during pregnancy   (.%)
Hypertension   (.%)
Pre-eclampsia   (.%)
Pregnancy losses   (.%)
Gestational age (on live-birth only)  .± .
Number of different active substances
prescribed∗

 .± .

Children
Female   (.%)
Breastfed infant at birth   (.%)
Neonatal pathology   (.%)
Congenital anomaly   (.%)
Birth weight (g)  ± 
Birth height (cm)  .± .

Note. ∗ Other than asthma medications.

French Health authorities) and 4% suffered from dia-
betes while pregnant. Women were dispensed 14.9 ± 8.2
different medications other than asthmatic medications
during pregnancy. The rate of breastfed infants at birth
was 64.9%. Rates of congenital anomaly and neonatal
pathology were 2.9% and 6.8% respectively.

Anti-asthmatic prescriptions

Women were dispensed on average 2.4 ± 1.2 different
anti-asthmatic substances with 3.5± 2.7 different dispen-
sation dates during the study period. Overall, during the
follow-up period (from the three months before to the
end of pregnancy), 62% of women got a prescription for
a SABA, 87% for an IC and 47% for a LABA (including
41% for a fixed-combination of ICs and LABAs). Salbu-
tamol was the most prescribed SABA (59%), whereas for-
moterolwas the LABA thatwas themost dispensed (28%).
Budesonide (54%) and beclomethasone (34%) were the
most commonly-prescribed ICs. Meanwhile, the flutica-
sone/salmeterol combination was the most prescribed
fixed combination (21%). Montelukast was dispensed to
9% of the pregnant women. Only 4 women were dis-
pensed omalizumab during the period. Most asthma
medications (86%) were prescribed by a general practi-
tioner, whereas only 10%were prescribed by a respiratory
physician.

A decrease in the rate of fixed-combination prescrip-
tions was observed starting in the first 2 months of preg-
nancy; at the same time, there was an increase in the rate
of ICs and SABA prescribing (Figure 2). The budesonide,
beclomethasone and salbutamol prescribing prevalence
rose after the first 2 months of pregnancy while the fluti-
casone, formoterol, and salmeterol prescribing prevalence
dropped during pregnancy (Figure 3). A sharp fall in the
prevalence of montelukast prescribing was observed dur-
ing pregnancy: from 7% of women taking the medica-
tion before pregnancy to less than 1% during the third
trimester (Table 2). Almost 50% (n= 1470) of the women
studied were not prescribed asthma medications during
the 3 months before pregnancy whereas they were pre-
scribed at least two during pregnancy.

Among the 1507 women who were prescribed at least
one asthma medication before pregnancy, 50% (n = 761)
were not prescribed asthma medication repeatedly (one
prescription per trimester) throughout their pregnancy
and 27% (n = 413) were not dispensed asthma medi-
cations after the first trimester of pregnancy. About one
tenth of these 1507 women (n = 151) had only one pre-
scription before pregnancy: 46% of them had a prescrip-
tion for a fixed combination, 54% had an IC (associ-
ated with a SABA for 21%), and nearly one fifth (19%)
were treated with montelukast. Moreover, 75% of these
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Figure . Prevalence of prescribing of asthma medication in the  months before and during pregnancy.

1507 women received a prescription for ICs during the
3 months before pregnancy; the percentage fell to 44%
during the first trimester. Similar trends were observed
for prescriptions for SABA and LABA, from around 50%
before pregnancy to 30% during the first trimester. In
all 14% of these 1507 women received a prescription for
montelukast before pregnancy; the percentage fell to 7%
during the first trimester and to 2%during the second and
third trimesters.

Discussion

Wepresented the first French descriptive study on asthma
medication prescribing before and during pregnancy.
This study was conducted on a large sample size of

almost 3000 selected pregnant women. In the EFEMERIS
database, 4.3% of the womenwere identified as asthmatic,
using a selection criterion of at least two dates of drug
dispensation during the period observed. We observed
an increase in the prevalence of prescribed asthma med-
ications between 2005 and 2012. The first main result
of our study is that half of the women with a prescrip-
tion for asthma medication before pregnancy did not get
medication repeatedly (one prescription per trimester)
throughout pregnancy (a reduction in prescriptions for
asthma medications is observed during early pregnancy).
The second main result is the change in the type of
asthma medication prescribed during pregnancy, with
a decrease in fixed-combinations and an increase in IC
prescriptions.

Figure . Prevalence of prescribing of asthma substances in the  months before and during pregnancy.
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Table . Prevalence of asthma medication prescribing in our pregnant women population.

 months before (N= ) Trimester  (N= ) Trimester  (N= ) Trimester  (N= )

SABA (short-acting bronchodilators)  (.%)  (.%)  (.%)  (.%)
Salbutamol  (.%)  (.%)  (.%)  (.%)
Terbutaline  (.%)  (.%)  (.%)  (.%)
Pirbuterol  (.%)  (.%)  (.%)  (.%)
Indacaterol  (.%)  (.%)  (.%)  (.%)
Bambuterol  (.%)  (.%)  (.%)  (.%)
Ipratropium  (.%)  (.%)  (.%)  (.%)

LABA (long-acting bronchodilators) alone  (.%)  (.%)  (.%)  (.%)
Formoterol  (.%)  (.%)  (.%)  (.%)
Salmeterol  (.%)  (.%)  (.%)  (.%)
Tiotropium  (.%)  (.%)  (.%)  (.%)
Fenoterol/Ipratropium  (.%)  (.%)  (.%)  (.%)

ICs (inhaled corticosteroids) alone  (.%)  (.%)  (.%)  (.%)
Budesonide  (.%)  (.%)  (.%)  (.%)
Beclomethasone  (.%)  (.%)  (.%)  (.%)
Fluticasone  (.%)  (.%)  (.%)  (.%)

Fixed-combination of IC and LABA  (.%)  (.%)  (.%)  (.%)
Fluticasone+Salmeterol  (.%)  (.%)  (.%)  (.%)
Budesonide+Formoterol  (.%)  (.%)  (.%)  (.%)
Beclomethasone+Formoterol  (.%)  (.%)  (.%)  (.%)

Others
Omalizumab  (.%)  (.%)  (.%)  (.%)
Montelukast  (.%)  (.%)  (.%)  (.%)
Theophylline  (.%)  (.%)  (.%)  (.%)

The observed growth in the prevalence of women hav-
ing a prescription for an anti-asthmatic drug between
2004 and 2012 may be the reflection of either better
asthma diagnoses or an increase in asthma prevalence in
pregnancy over the years [1]. A rise in the prevalence of
asthma diagnoses among pregnant women between 2001
and 2007 in the United States was also mentioned by
Hansen et al. [2].

In 2013, a study using the UK General Practice
Research Database identified 8.3% of pregnant women
treated with anti-asthmatic drugs among whom 68%
received a prescription for a SABA and 41% for an IC [4].
These rates are in line with those observed in our study.
A North American study published in 2006 described
patterns of asthma medication use during pregnancy in
a cohort of 8149 women [5]. The results suggested that
women reduce or stop anti-asthmatic drugs during early
pregnancy, especially ICs.

More recently, in 2013, a Dutch study described pre-
scription patterns in more than 2,000 pregnancies: a
decline in asthma medication prescriptions during the
first months of pregnancy was observed [6]. These results
and our own show a change in asthma medication pre-
scribing during early pregnancy. Montelukast and oma-
lizumab are relatively new agents, marketed in France
in 1998 and 2005, respectively, and physicians prefer to
limit the number of drugs given during pregnancy, usu-
ally choosing older drugs. Certain French medical jour-
nals indicate that a IC and beta2 agonists are the reference
treatment for continuous treatment of adult asthma (and
that this must be the choice during pregnancy) and that
these drugs must be avoided in pregnant women since

their safety during pregnancy has not yet been well estab-
lished [18–21].

Moreover, the oral formulation of montelukast may
lead the practitioner to believe that the medication has a
greater systemic passage than inhaled medications. This
could account for the drop in prescribing observed after
the first trimester of pregnancy in our study population.
These prescription patterns suggest that women and pre-
scribersmay have concerns about potential adverse effects
on the fetus.

The guidelines emphasize that, for well-controlled
asthma in pregnant women, there is no major argu-
ment for reducing treatment until the end of the preg-
nancy [3,22]. Nevertheless, it has been suggested that
beclomethasone and budesonide which are the best-
known ICs could be preferred during the first trimester
for treating persistent asthma [14]. SABAs are the first
group of medication to be used to treat asthma attacks
with salbutamol and terbutaline being preferred [14].
Prescription rates in our population comply with the
French recommendations [3,22,23]. In 2015, Kim et al.
compared asthma medication prescriptions for pregnant
asthmatic women with non-pregnant asthmatic women
[24]. Consistent with our results, they found that fixed-
combinations of ICs and LABAs, SABAs, LABAs and
leukotriene antagonists were prescribed less for pregnant
women, whereas ICmonotherapy was prescribed to them
more than to non-pregnant women.

The characteristics of women in our study were
slightly different to those from pregnant women in the
EFEMERIS database (age: 31.0 y versus 30.4 y, tobacco
use: 6.2% versus 3.9%, and long-term adverse health
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condition: 5.8% versus 2.5%) (p < 0.05). The outcomes
for the children in the present study population, however,
appeared similar to those of the pregnant women in the
EFEMERIS database (birth weight: 3269 g versus 3269 g,
neonatal pathologies: 6.8% versus 6.7%, congenital
anomalies: 2.9% versus 2.7%) (p > 0.05) [16].

The methodological strengths of the EFEMERIS
database are as follows: information about medication is
registered prospectively so that the possibility of recall
bias is avoided. The database contains real pregnancy-
start and -end dates. The database also contains all preg-
nancies regardless of the outcome (live-birth, sponta-
neous abortion, elective or therapeutic termination or
miscarriage). All anti-asthmatic medications in France
are prescription-only drugs and, as such, the bias regard-
ing the lack of data for over-the-counter drugs is avoided.
Complete data were available on all asthma medications
prescribed from three months before pregnancy to the
delivery.

On the other hand, our study had several limita-
tions that should be mentioned. Although administrative
health databases are useful tools in observational drug
utilization studies, it is not known whether the women
actually take the medications, even if they have been dis-
pensed by the pharmacist. The EFEMERIS database does
not contain information on medication prescribed dur-
ing hospitalization. EFEMERIS does not contain informa-
tion about asthma symptoms, the degree of control or the
exacerbations of asthma during pregnancy. In the absence
of a clinical diagnosis of asthma, we used a proxy of the
asthma condition to describe prescribing patterns among
pregnant women. Our selection criterion was “having
received at least two prescriptions for any asthmamedica-
tion from the three months before pregnancy to the end
of pregnancy.”

Even if some of the women selected may not have
been suffering from asthma, we assume that this selection
captured a realistic enough sample of asthmatic women.
Moreover, the selection criterion may have induced a
selection bias as women undergoing termination of preg-
nancy during the first trimestermay not have a sufficiently
long study period to be selected. This bias may explain
the low rate of terminations of pregnancy observed in our
study population.

Conclusions

The prevalence of asthma medication prescribing varies
during pregnancy in France. A change in the type of
asthma medication during pregnancy was observed
with an increase in the prescribing of better evaluated
medications. Half of the women who were dispensed
asthma medication before pregnancy did not receive

a prescription for asthma medication regularly during
their pregnancy and more than one out of four did not
receive any asthma medication after the first month of
pregnancy. It appears important to address the issue of
such changes in order to study the potential impact for
fetuses and newborns and to give better information for
health professionals.
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