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Abstract Background: Several drugs that are known to exhibit teratogenic or fetotoxic
risks when used during pregnancy should not be prescribed to pregnant
women. However, most women of childbearing age use medications, and
drug use cannot always be avoided during pregnancy, especially for women
with chronic diseases for whom the benefit of treatment outweighs the poten-
tial risk of the drug for the fetus. Nevertheless, it is often possible to replace
a drug with another one that has been better evaluated.

Objective: The aim of the present study was to describe the prescribing of
drugs to pregnant women before and during pregnancy in order to examine
whether the occurrence of pregnancy modifies drug prescribing and dispens-
ing to women. In particular, drugs that are contraindicated or must be avoided
during pregnancy, such as retinoids, ACE inhibitors, angiotensin II receptor
blockers, NSAIDs and valproic acid, will be analysed.

Methods: This retrolective study used data already prospectively recorded in
the database of the French Health Insurance Service. It analysed pharmacy
records of women who gave birth between 1 January 2007 and 31 December
2007 in Midi-Pyrenees. Pharmacy data were analysed from 9 months before
pregnancy until delivery. Drugs were classified according to the Anatomical
Therapeutic Chemical code.

Results: The study included 23 898 women. Approximately 77% and 96% of the
women received at least one prescription before and during pregnancy, respec-
tively. The number of women who were prescribed contraindicated drugs
significantly decreased with pregnancy (p<0.0001). Most of the drugs were
stopped during the 3 months before pregnancy without alternative treatment,
even for chronic diseases. However, for some women, potentially dangerous
prescriptions were maintained during pregnancy, and for others these drugs
were dispensed for the first time during critical periods of pregnancy.
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Conclusion: Despite recommendations, some teratogenic and/or fetotoxic
drugs are still prescribed and dispensed to pregnant women in France. There
is a need to repeat information to sensitize health professionals and women to
the harmful potential of drugs. Moreover, discontinuation of a needed
treatment must be avoided. Therefore, attention must be given to ensuring
that younger females and women of childbearing potential who are likely to
need continued treatment in adolescence and adulthood are aware of the
potential risks that some drugs may pose during pregnancy.

Background

Several drugs are known to exhibit teratogenic
or fetotoxic risks when they are used during preg-
nancy. These drugs should not be prescribed to
pregnant women and several warnings have been
published to inform health professionals. For ex-
ample, the French Health Products Safety Agency
(Agence Frangaise de Sécurité Sanitaire des Pro-
duits de Santé [AFSSaPS]) has sent several letters
to remind health professionals that the use of
these drugs during pregnancy is associated with
harmful effects for the embryo or fetus. In 2009,
a warning was again published to reinforce the
prescription requirements that had been pre-
viously published in 2002 for isotretinoin,!!! one
of the most teratogenic agents inducing fetal
malformations of craniofacial, cardiac, thymic
and CNS structures. In 2003 and 2009, two letters
regarding NSAIDs were sent to health profes-
sionals because of a risk of premature closure or
constriction of the ductus arteriosus leading to
persistent pulmonary hypertension, intracranial
haemorrhages and renal toxicity in fetuses.l>3!
AFSSaPS have also published successive infor-
mation on ACE inhibitors (ACEIs) and angio-
tensin II receptor blockers (ARBs) regarding their
contraindication during pregnancy.*3 ACEIs
and ARBs are associated with numerous ad-
verse effects (fetal hypotension, anuria, oligohy-
dramnios, renal tubule dysplasia, hypocalvaria,
death) on the fetus when taken during the second
and third trimesters of pregnancy. Other warn-
ings have been published to inform health pro-
fessionals of the harmful effects of valproic acid
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(VPA) on child development.[®8 For other drugs
(most of them), teratogenic or fetotoxic risks are
still undetermined.

However, drug use cannot always be avoided
during pregnancy, especially for women with
chronic diseases for whom the benefit of treat-
ment outweighs the potential risk of the drug for
the fetus. Nevertheless, it is often possible to replace
a drug with one that has been better evaluated.

The aim of the present study was to describe
the prescribing of drugs to pregnant women be-
fore and during pregnancy in order to examine
whether the occurrence of pregnancy modifies
drug prescribing and dispensing to women. In
particular, drugs that are contraindicated or must
be avoided during pregnancy, such as retinoids,
ACEIs, ARBs, NSAIDs and VPA, will be analysed.

Methods

The present retrolective study used data al-
ready prospectively recorded in the database of
the French Health Insurance Service. It analysed
pharmacy records of women who gave birth be-
tween 1 January 2007 and 31 December 2007 in
Midi-Pyrenees (South West France) and who were
registered at the regional level of the National
Health Insurance Fund for salaried employees.
This fund covers 80% of the population in Midi-
Pyrenees. Refunds cover the costs of care and of
dispensed prescribed medications. Non-reimbursable
drugs essentially concern the over-the-counter
(OTC) market but also some prescription-only
drugs for which the French “Commission de trans-
parence” has decided that the disease they are
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indicated for is not serious (e.g. venous insuf-
ficiency, cough, oropharynx disorders, etc.). For
other non-reimbursed drugs, a refund has not
been requested by the manufacturer (such as
some recent contraceptives or smoking cessation
medications); drugs dispensed during public
hospitalizations are not included. For each re-
imbursed drug, the name of the drug, the code
according to the Anatomical Therapeutic Che-
mical (ATC) classification, the dispensing date,
the sum of repayment, the route of administra-
tion and the area of medical specialization of
the practitioner were available. The indication
for prescribing is not found in the database ex-
cept for a list of severe diseases for which there
is a full refundment. Age of women at the time
of delivery, health insurance office, date of the
beginning of pregnancy and delivery date were
available.

A total of 23 898 women registered at the re-
gional level of the National Health Insurance
Fund gave birth in 2007 in Midi-Pyrenees, rep-
resenting 81% of the total number of deliveries in
this region in 2007.°! We examined their dispen-
sing records from 9 months before conception
until delivery; thus, the time window for exposure
to the drugs covered a period between 1 July 2005
and 31 December 2007.

With the date of repayment, we determined
when drugs were reimbursed according to the
trimesters of pregnancy. Pharmacy records for
the ninth month of pregnancy (if pregnancy was
>8 months) were excluded from the analysis be-
cause prescribers sometimes anticipated the date
that the patient would be released from the ma-
ternity hospital, and drugs are often prescribed
and dispensed for the post-partum period before
delivery, e.g. NSAIDs for post-partum pain or
reintroduction of a drug for chronic disease.

A woman exposed to a drug (i.e. an exposed
woman) was defined as a woman who had at least
one reimbursed drug within a specified period.
Discontinuation was designated as the absence of
dispensing of the drug of concern at least 1 month
after the last dispensing until the end of study. A
switch was designated as dispensing of another
drug with the same indication after discontinua-
tion of a previous drug.
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The analysis was performed with SAS, using
statistical tests (Student and McNemar) for paired
series. The level of significance was p <0.05.

Results

Drug Prescribing for the 9 Months Before
and During Pregnancy

This analysis included 23 898 women regis-
tered at the regional level of the National Health
Insurance Fund who gave birth between 1 Janu-
ary 2007 and 31 December 2007. Their mean age
was 30.1 (SD £ 5.3) years (median 30; range 15-49).
In the whole study period, 22 987 women (96.2%)
were exposed to at least one reimbursed drug. For
18 387 women (76.9%), at least one drug had been
prescribed before pregnancy, whereas 22 852 women
(95.6%) received drugs during their pregnancy.
They were exposed to a mean of 11+8 and 9+6
different active compounds during the 9 months
before pregnancy and the whole pregnancy period,
respectively.

The most dispensed drugs, according to the
ATC classification, are shown in table I. Before
pregnancy, drugs of the N group (nervous sys-
tem) were the most dispensed and were taken by
54.2% of the women who gave birth in the Midi-
Pyrenees in 2007. In particular, analgesics and
paracetamol (acetaminophen) contributed to the
large quantity of dispensing of this group of drugs.
During pregnancy, women were mainly exposed
to drugs from groups A (Alimentary tract and
metabolism) and B (Blood and blood forming
organs). A 1.7-fold increase in the number of
women exposed to Group A drugs was observed
during pregnancy, with a large number of these
exposures being to drugs for functional gastro-
intestinal disorders [A03 (50% of women)] and
acid-related disorders [A02 (33%)]. A 3.5-fold
increase in exposure to Group B drugs was ob-
served during pregnancy, with a large number
of these exposures being to vitamins (31%) and
iron (54%). Other drugs accounting for large
numbers of dispensed drugs were from the M
group (Musculo-skeletal system): 10184 women
(42.6%) were exposed before pregnancy, decreasing
to 3150 (13.2%) during pregnancy as a con-
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sequence of fewer dispensed prescriptions for
NSAIDs.

Dispensing of Drugs that have
Recommendations Relating to Pregnancy

Results for the period before and during preg-
nancy for the prescribing and dispensing of drugs
that have specific recommendations relating to
their use in pregnancy are summarized in table I1.
Except for NSAIDs, exposure to drugs of interest
concerned <2% of the entire population, and the
greatest number was observed with topical reti-
noids. Table III summarizes preconceptional pre-
scriptions for VPA or retinoids given to women
during their first trimester of pregnancy.

Retinoids

Most women prescribed and dispensed oral
retinoids before pregnancy discontinued their
treatment more than 3 months before concep-
tion. Three women were exposed to acitretin and
isotretinoin in the last trimester before pregnancy
(T-1). Their final dispensed prescription occurred

50, 46 (acitretin) and 62 (isotretinoin) days before
they became pregnant. A 21-year-old woman re-
ceived oral isotretinoin prescribed by a general prac-
titioner 14 days after the onset of pregnancy. She
had not had a prescription for the drug in the past.

During the first trimester of pregnancy, of the
44 women who had a prescription for a topical
retinoid (tretinoin, adapalene, tazarotene), 32%
(n=14) had already been exposed before preg-
nancy (see table III) and the other 68% had no
previous record of dispensing of these drugs. For
72% of the women, prescriptions during the first
trimester were dispensed by dermatologists.
Ninety-five percent of women receiving a topical
retinoid during the first trimester discontinued
treatment before the second trimester.

Vaiproic Acid

Eighty-five women received VPA before the
onset of pregnancy. As pregnancy approached,
many women discontinued treatment. Forty women
discontinued VPA before conception, 67% of
whom had no other drug therapy thereafter
(table IV).

Table 1. Number of women receiving a prescription for a drug according to the Anatomical Therapeutic Chemical classification main group

Group Classification Number of exposed women? p-Value®
9-month period before pregnancy pregnancy period®
(n=18387) (n=22083)
A Alimentary tract and metabolism 10795 18174 <0.0001
B Blood and blood forming organs 3644 12449 <0.0001
C Cardiovascular system 2055 2821 <0.0001
D Dermatologicals 7516 9013 <0.0001
G Genito-urinary system and sex hormones 8547 7016 <0.0001
H Systemic hormonal preparations, excluding 4935 3255 <0.0001
sex hormones and insulins
J Antiinfectives for systemic use 10480 10556 NS
L Antineoplasic and immunomodulating agents 21 17 <0.0001
M Musculo-skeletal system 10184 3150 <0.0001
N Nervous system 12959 15066 <0.0001
P Antiparasitic products, insecticides and repellents 648 788 <0.0001
R Respiratory system 10288 11338 <0.0001
S Sensory agents 2852 2074 <0.0001
Vv Various 1397 151 <0.0001

a Defined as a woman who had at least one reimbursed drug within a specified period.
b Results without the ninth month of pregnancy.
¢ McNemar test.

NS =not significant.
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Table Il. Number of women receiving prescriptions for drugs of interest during the periods considered
Drug class Number of exposed women?
during whole before pregnancy during pregnancy
study period (T-3t0 T-1) T-3 T-2 T-1 (T1to T3) T T2 T3
Retinoid 420 374 135 160 144 63 45 15 5
oral 21 20 14 14 3 1 1 0 0
topical 402 356 122 147 141 62 44 15 5
VPA 91 85 62 68 61 51 49 38 33
NSAID 11745 10641 4921 5366 5314 3219 1989 1064 562
ACEI 40 33 24 22 22 17 12 4 5
ARBs 55 77 19 19 27 19 13 8 0

a Defined as a woman who had at least one reimbursed drug within a specified period.

ACEI=ACE inhibitor; ARBs=angiotensin Il receptor blockers; T-1=first pre-conception trimester; T1=first trimester of pregnancy;
T-2=second pre-conception trimester; T2=second trimester of pregnancy; T-3=third pre-conception trimester; T3=third trimester of

pregnancy; VPA =valproic acid.

Forty-nine women were exposed to VPA during
the first trimester of pregnancy, most of whom
had already received VPA prior to their preg-
nancy. Six percent were newly exposed and had
not previously taken any other antiepileptic drug
during the study period.

Among the 30 women who continued treat-
ment until delivery, 9 had a VPA-free first tri-
mester. For those who discontinued treatment,
more than 66% had no alternative treatment there-
after, whereas the others received lamotrigine,
olanzapine or a serotonin reuptake inhibitor. In
addition, three women started treatment with
VPA during the second trimester.

French recommendations!'? for patients with
health risks, including epilepsy, a family history
of neural tube defect, or patients taking an anti-
epileptic drug, indicate a daily supplement of folic
acid 5mg, beginning at least 4 weeks before con-
ception and continuing until 8 weeks’ post-con-
ception. We analysed dispensing of folic acid in
women who had taken VPA before and during
pregnancy. Twenty-eight women received sup-
plemental folic acid; 21% (n=6) had the correct
dose (5 mg) but did not cover the periconceptual
phase with their treatment, and 79% (n=22) re-
spected neither the temporal period nor the do-
sage defined in the recommendations.

ACE Inhibitors and Angiotensin Il Receptor Blockers

Four women received an ACEI during the
second trimester of pregnancy; one had already
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been administered this drug during the first tri-
mester and three were newly prescribed. These
four women continued to fill a prescription of
ACEI during the last trimester of pregnancy. A
fifth woman initiated treatment with an ACEI
during the last trimester.

Of the 12 women who were exposed to an ACEI
during the first trimester of pregnancy, 10 of whom
had already received an ACEI before the onset
of pregnancy, 4 switched to a calcium channel
blocker or B-blocker, 7 discontinued treatment
altogether before the second trimester and the
twelfth woman continued treatment. Six women
started treatment with an ARB during the second
trimester. All eight women treated with an ARB
during their pregnancy stopped treatment before
the third trimester.

Of the 33 and 77 women exposed to an ACEI
and ARB, respectively, before pregnancy, 23
and 35 discontinued treatment at the onset of

Table lll. Preconceptional exposure of women to teratogenic drugs
during the first trimester of pregnancy (T1)

Drug name Exposed Exposed women®  Treatment
or class women®  at T1 who had continued until
atT1[n] treatment before delivery [n (%)]
pregnancy [n (%)]
Valproic acid 49 46 (94) 30 (63)
Topical retinoid 44 14 (32) 2(5)
Oral retinoid 1 0(0) 0 (0)

a Defined as a woman who had at least one reimbursed drug within
a specified period.
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Table IV. Discontinuation among valproic acid (VPA)-, ACE inhibitor (ACEI)- and/or angiotensin Il receptor blocker (ARB)-exposed women?

Drug name or class Prescribing action Stopped before

During first trimester of During second trimester of

(number of exposed pregnancy [n (%)] pregnancy pregnancy
women?) exposed [n (replacement exposed [n (replacement
women? therapy)] women? therapy)]
[n (%)] [n (%)]
VPA (85) Stopped 40 13 5
Stopped VPA for 13 (33) 5 (38) 3 (lamotrigine) 1(20) 1 (lamotrigine)
another drug 1 (olanzapine)
1 (SSRI)
Stopped VPA without 27 (67) 8 (62) NA 4 (80) NA
any alternative
ACEI (33) Stopped 23 11 2
Stopped for another 10 (43) 4 (36) 3 (calcium 1 (50) 1 (B-blocker)
drug blockers)
1 (B-blocker)
Stopped without any 13 (57) 7 (64) NA 1 (50) NA
alternative
ARB (77) Stopped 35 11 8
Stopped for another 11 (31) 4 (36) 1 (calcium 0 (0) NA
drug blocker)
3 (B-blockers)
Stopped without any 24 (69) 7 (64) NA 8 (100) NA
alternative
a Defined as a woman who had at least one reimbursed drug within a specified period.
NA =not applicable.
pregnancy. Sixty-four percent had no alternative Discussion

treatment thereafter, whereas the others were
dispensed alternatives such as calcium channel
blockers (10%), B-blockers (12%) and methyldo-
pa (5%). Nine percent switched from an ARB to
an ACEI or from an ACEI to an ARB before
pregnancy.

NSAIDs

865 women (3.6%) had an NSAID dispensed
after the beginning of the sixth month (>24 weeks
of amenorrhoea) despite these drugs being con-
traindicated. The mean number of prescriptions
dispensed for each woman was one. Ibuprofen,
diclofenac, ketoprofen, niflumic acid and aspirin
(acetylsalicylic acid) were the most commonly
dispensed drugs. Almost 47% of reimbursements
for NSAIDs were for topical NSAIDs and 48%
were for the oral form. Eight-six percent of
NSAIDs were prescribed by general practitioners
and 9% by gynaecologists.

© 2011 Adis Data Information BV. All rights reserved.

Many women are exposed to drugs before and
during their pregnancy. Despite recommend-
ations, drugs that are contraindicated or must be
avoided in pregnant women are still dispensed
during pregnancy. A large group of women of
childbearing age who take harmful medicine con-
tinue to do so when they are pregnant. Treatment
discontinuation mostly occurs during the first
trimester of pregnancy, often without any switch.

The present study confirms the large consump-
tion of drugs by French women, whether they are
pregnant or not. A large number of women were
given a prescription for drugs before and during
pregnancy, with more women taking drugs dur-
ing their pregnancy than before their pregnancy.
We observed the same trend in other European
countries.!'!"'4 The large number of drugs dispensed
after conception could be explained by an in-
crease in requests for drugs used for pregnancy-
related symptoms.I'¥ An increase in prescribing
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is observed for ATC group A (Alimentary tract
and metabolism) and group B (Blood and blood
forming organs) drugs, particularly in relation to
the number of prescriptions for domperidone,
iron and phloroglucinol, a French spasmolytic
drug. Iron is the second most prescribed drug and
is dispensed to 54% of women, although its in-
dication is for iron-deficiency anaemia, which has
a prevalence of 11.5% in pregnant women in
France.l'>] An excess of iron has been reported to
be associated with maternal hypertension, baby
hypotrophy and prematurity.l'¢l It is interesting
to point out that some drugs are widely dispensed,
although there is little information on their safety
and effectiveness. Lacroix et al.l!”! found that,
among the 20 most frequently prescribed drugs
to pregnant women in France, around half have
not been evaluated during pregnancy, with some
of these drugs only being marketed in some
European countries.

In the present study, teratogenic or fetotoxic
drugs were dispensed during early pregnancy but
a large decrease in their prescription was observ-
ed after conception. One can hypothesize that
unknown pregnancy could explain the dispensing
of harmful drugs in early pregnancy. According
to Magee,['81 50% of pregnancies seem to be un-
planned. Moreover, although almost 80% of preg-
nancies in the Netherlands are planned, in general a
woman does not recognize her pregnancy until
the third week after conception.['4!

However, because some teratogenic drugs
have a long eclimination half-life and remain in
blood or tissues for several days or months after
cessation of the drug, precautions and recom-
mendations exist to prevent pregnant women from
being exposed to such agents (e.g. isotretinoin or
acitretin). In the present study, with the exception
of one woman who had been prescribed iso-
tretinoin in the early stages of the first trimester
of pregnancy, all women taking isotretinoin be-
fore pregnancy stopped treatment before they
became pregnant. However, discontinuation of
treatment occurred too late with acitretin. Con-
ception should normally be avoided for at least
2 months, even for 2 years, after the end of treat-
ment because of the pharmacokinetic properties
of acitretin, which particularly relates to storage
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of the drug in adipose tissues.['”] A 4-year survey
that has been performed by the French Pharma-
covigilance Center of Tours?” showed that 16%
of 147 pregnancies exposed to isotretinoin were
ongoing when the drug was prescribed. Absence
or failure of contraception was observed for half
of these pregnancies. Forty percent of prescrip-
tions did not correspond to the recommendations
for the specific drug prescribed but were still dis-
pensed by pharmacists, and 30% of pharmacists
did not control for all the mandatory recom-
mendations on the first prescription (negative
pregnancy test within 3 days before prescribing
treatment).

Women were dispensed NSAIDs and agents
acting on the renin-angiotensin system after the
first trimester, when pregnancy is usually known.

In the present study, NSAID dispensing cor-
responded to an immediate need for treatment, as
previously reported by Hurault et al.>!l Never-
theless, there is a risk with NSAID treatment,
even with only one intake.??l A previous study
from our group showed that more that one-third
of women do not know that serious neonatal
adverse effects could potentially occur after tak-
ing an NSAID during the later stages of preg-
nancy.?’l Moreover, according to Damase-Michel
et al.,? 16% and 17% of health professionals
think that there is no fetal or neonatal risk if
aspirin or ibuprofen are administered during the
later stages of pregnancy. Hurault et al.?!! found
that a letter sent to healthcare professionals in
2003 contributed to a decrease in NSAID pre-
scriptions to pregnant women. In the present
study, the number of women who had at least one
reimbursed NSAID (3.6%) is higher than that in
the previous study (2.8%) from our group,?!
suggesting the need to reiterate information to
professionals.

With regard to agents acting on the renin-
angiotensin system, Bowen et al.,'*”! found an
increase in late exposure to ACEIs despite a US
FDA black-box warning that was implemented
in 1992 suggesting that women might have stop-
ped medication use after their pregnancy was
confirmed, but in many cases women continued
to fill ACEI prescriptions during the second and
third trimesters of pregnancy.
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We established that women taking drugs for
chronic diseases mostly continue to fill their pre-
scriptions when they are pregnant. The decrease
in the number of prescriptions dispensed at the
beginning of pregnancy was smaller for VPA than
any other studied drug. Ninety-four percent of
women exposed to VPA during the first trimester
of pregnancy had already initiated their treat-
ment before the onset of pregnancy, and 63%
continued VPA treatment until delivery. This il-
lustrates that, in pregnant women, the use of
medications must not only be assessed in terms of
adverse fetal effects but other considerations such
as the risk of recurrences and exacerbations of
disease must be taken into account. Pregnancy
does not seem to have any effect on seizure con-
trol in most women with epilepsy;?% symptoms
could both deteriorate or improve. Moreover,
delivery and labour are associated with an in-
creased risk of seizures, with 2-5% of women with
epilepsy having seizures at these times.

Maternal folate supplementation 1 month be-
fore conception and continuing into the first
2 months of pregnancy may reduce the risk of
neural tube defects. High dosages of 5mg daily
are recommended for all women taking anti-
epileptic drugs. In the present study, none of the
women receiving VPA were given the correct
dosage of concomitant folic acid or were treated
with folic acid for the right duration of the peri-
conceptional period.

Results from this study indicate that a large
proportion of dispensed drugs are given as topi-
cal formulations; 68% of women receiving a to-
pical retinoid during the first trimester are newly
exposed, and 47% of dispensed NSAIDs after the
beginning of the sixth month are given as topical
formulations. Topical formulations seem to be con-
sidered safer than systemic formulations.[?!-27]
Published data on pregnancy outcomes following
maternal exposure to topical retinoids are limited
but several malformations similar to those ob-
served with oral retinoids have been reported.[?”-281
The Dictionary Vidal® contraindicates the use of
retinoids in some cases, and in other cases in-
dicates that their use should be avoided, whereas
the British National Formulary contraindicates
their use in pregnant women.”®! Moreover, in-
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formation on skin absorption and interindividual
variability with regard to topical drug absorption
is poor. Topical NSAIDs exhibit the same harmful
effects as the oral formulations;*” therefore, it is
preferable not to prescribe these during pregnancy.

Our study encountered some limitations with
respect to the database we used. First, some data
concerning non-reimbursable drugs were miss-
ing; therefore, drug exposure could have been
underestimated. For the drugs reported and dis-
cussed in this study, this limitation only con-
cerned NSAID prescribing as these drugs are
available OTC. In 2007, a report from the French
Social Protection Ministry showed that OTC
drugs accounted for only approximately 10% of
units sold in France.3% Drugs prescribed during
public hospitalization are also not recorded in the
database but, in most cases, these drugs are con-
tinued at home. A second limitation is that the
French Health Insurance Database is a reimburse-
ment database that does not indicate which dis-
ease the drug is prescribed for and the adherence
of the patient. It is not possible to ascertain from
the database whether the drugs were really in-
gested and when they were possibly taken. In a
Danish study, only 43% of all drugs dispensed to
pregnant women were reported to be taken.!
Data for the ninth month of pregnancy have been
excluded from the analysis because of the possi-
bility of those prescriptions being related to use
during the post-partum period. However, be-
cause of the extent of the population covered, the
French Health Insurance Database is representa-
tive of the French population.

Conclusions

This study shows that recommendations of
health authorities are not fully followed. Too
many women are exposed to potentially harmful
drugs during their pregnancy; therefore, there is
an ongoing need to repeat information to alert
health professionals who prescribe, and pharma-
cists who dispense, as to which drugs should be
avoided in the pregnant population because of
their potential teratogenic or fetotoxic risks.
Moreover, discontinuation of a needed treatment
must be avoided. Attention must be given to
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younger females and women of childbearing po-
tential who are likely to need continued treatment
during adolescence and adulthood. Because of
the limited impact of official recommendations,
one must consider other ways to convince health
professionals and women of the possibility of pre-
venting adverse drug events during pregnancy.

Acknowledgements

No sources of funding were used to conduct this study or
prepare this manuscript. The authors have no conflicts of in-
terest that are directly relevant to the content of this study.

References

1. Marimbert J. Isotrétinoine orale Renforcement du Pro-
gramme de Prévention des Grossesses et rappel sur la sur-
venue éventuelle de troubles psychiatriques, lettres aux
professionnels de santé. Afssaps 2009 [online]. Available
from URL: http://www.afssaps.fr/Infos-de-securite/Lettres-
aux-professionnels-de-sante/Isotretinoine-orale-Renforce
ment-du-Programme-de-Prevention-des-Grossesses-et-rappel-
sur-la-survenue-eventuelle-de-troubles-psychiatriques-Lettre-
aux-professionnels-de-sante/(language)/fre-FR  [Accessed
2011 Apr 5]

2. Duneton P. Rappel sur la contre-indication de tous les AINS
a partir du 6éme mois de grossesse, lettre aux pro-
fessionnels de santé. Afssaps 2003 [online]. Available from
URL: http://www.afssaps.fr/Infos-de-securite/Lettres-aux-
professionnels-de-sante/Rappel-sur-la-contre-indication-de-
tous-les-AINS-a-partir-du-debut-du-6eme-mois-de-la-gross
esse/(language)/fre-FR [Accessed 2011 Apr 15]

3. Marimbert J. Rappel sur la contre-indication des AINS a
partir du début du 6éme mois de la grossesse, quelle que
soit la voie d’administration, lettre aux professionnels de
santé. Afssaps 2009 [online]. Available from URL: http://
www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-
de-sante/Rappel-sur-la-contre-indication-des-AINS-a-partir-
du-debut-du-6eme-mois-de-la-grossesse-quelle-que-soit-la-
voie-d-administration [Accessed 2011 Apr 5]

4. Marimbert J. Rappel sur la contre-indication des antag-
onistes des récepteurs de I'angiotensine IT (ARA 1II) et des
inhibiteurs de I’enzyme de conversion (IEC) au cours des
2éme et 3éme trimestres de la grossesse (princeps et génér-
iques), lettre aux professionnels de santé. Afssaps 2008
[online]. Available from URL: http://www.afssaps.fr/In
fos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-
sur-la-contre-indication-des-antagonistes-des-recepteurs-de-
l-angiotensine-II-ARATII-et-des-inhibiteurs-de-l-enzyme-de-
conversion-IEC-au-cours-des-2eme-et-3eme-trimestres-de-
la-grossesse-princeps-et-generiques/(language)/fre-FR [Ac-
cessed 2011 Apr 15]

5. Duneton P. Rappel sur la contre-indication des antagonistes
des récepteurs de I’angiotensine IT au cours des 2éme et
3éme trimestres de la grossesse. Afssaps 2003 [online].
Available from URL: http://www.afssaps.fr/Infos-de-se
curite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-
contre-indication-des-antagonistes-des-recepteurs-de-l-angio

© 2011 Adis Data Information BV. All rights reserved.

20.

21.

22.

tensine-11-au-cours-des-2eme-et-3eme-trimestres-de-la-gros
sesse [Accessed 2011 Apr 5]

. Dictionnaire Vidal. Issy les Moulineaux: Vidal, 2009
. Damase-Michel C. Valproate et grossesse: effets a long terme.

BIP 2005 Apr; 11: 5 [online]. Available from URL: http://
www.bip31.fr/bip/bip04-2005.pdf [Accessed 2011 Apr 15]

. Valproic acid: long-term effects on children exposed in

utero. Prescrire Int 2009 Dec; 18 (104): 253-7

. DREES. Statistique annuelle des établissements de santé

2007 [online]. Available from URL: http://www.sae-diffu
sion.sante.gouv.fr/ [Accessed 2011 Apr 5]

. CNGOF recommandations pour la pratique Clinique

Supplémentations au cours de la grossesse (1997) [online].
Available from URL: http://www.cngof.asso.fr [Accessed
2011 May 18]

. Gagne JJ, Maio V, Berghella V, et al. Prescription drug use

during pregnancy: a population-based study in Regione
Emilia-Romagna, Italy. Eur J Clin Pharmacol 2008 Nov;
64 (11): 1125-32

. Engeland A, Bramness JG, Daltveit AK, et al. Prescription

drug use among fathers and mothers before and during
pregnancy: a population-based cohort study of 106,000
pregnancies in Norway 2004-2006. Br J Clin Pharmacol
2008 May; 65 (5): 653-60

. Egen-Lappe V, Hasford J. Drug prescription in pregnancy:

analysis of a large statutory sickness fund population. EurJ
Clin Pharmacol 2004 Nov; 60 (9): 659-66

. Bakker MK, Jentink J, Vroom F, et al. Drug prescription

patterns before, during and after pregnancy for chronic,
occasional and pregnancy-related drugs in the Nether-
lands. BJOG 2006 May; 113 (5): 559-68

. Benoist BD. Worldwide prevalence of anaemia 1993-2005:

WHO global database on anaemia. Geneva: World Health
Organization, 2008

. Non-anaemic pregnant women should not take iron sup-

plements. Prescrire Int 2009 Dec 18 (104): 261-262

. Lacroix I, Hurault C, Sarramon MF, et al. Prescription of drugs

during pregnancy: a study using EFEMERIS, the new French
database. Eur J Clin Pharmacol 2009 Aug; 65 (8): 839-46

. Magee LA. Treating hypertension in women of child-bearing

age and during pregnancy. Drug Saf 2001; 24 (6): 457-74

. Lam J, Polifka JE, Dohil MA. Safety of dermatologic drugs

used in pregnant patients with psoriasis and other in-
flammatory skin diseases. J Am Acad Dermatol 2008 Aug;
59 (2): 295-315

Commission nationale de pharmacovigilance du 30 Sep-
tembre 2008: enquéte officielle isotrétinoine et grossesse
(Roaccutane® et génériques), résultats préliminaires de
I’enquéte pharmaciens 26 novembre 2008. Afssaps, 2008
[online]. Available from URL: http://www.afssaps.fr/var/
afssaps_site/storage/original/application/44c88f6d7cel34fc2c
40a337ce33109.pdf [Accessed 2011 Apr 15]

Hurault C, Lacroix I, Bourrel R, et al. Writing and dispen-
sing of NSAID prescriptions in late pregnancy: impact of
health authorities’ advice [in French]. Presse Med 2008
May; 37 (5 Pt 1): 767-74

Bouissou A, Glorieux I, Dulac Y, et al. Antenatal closure of
ductus arteriosus following maternal intoxication by ni-
flumic acid [in French]. Arch Pediatr 2006; 13 (1): 48-50

Drug Saf 2011; 34 (7)


http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Isotretinoine-orale-Renforcement-du-Programme-de-Prevention-des-Grossesses-et-rappel-sur-la-survenue-eventuelle-de-troubles-psychiatriques-Lettre-aux-professionnels-de-sante/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Isotretinoine-orale-Renforcement-du-Programme-de-Prevention-des-Grossesses-et-rappel-sur-la-survenue-eventuelle-de-troubles-psychiatriques-Lettre-aux-professionnels-de-sante/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Isotretinoine-orale-Renforcement-du-Programme-de-Prevention-des-Grossesses-et-rappel-sur-la-survenue-eventuelle-de-troubles-psychiatriques-Lettre-aux-professionnels-de-sante/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Isotretinoine-orale-Renforcement-du-Programme-de-Prevention-des-Grossesses-et-rappel-sur-la-survenue-eventuelle-de-troubles-psychiatriques-Lettre-aux-professionnels-de-sante/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Isotretinoine-orale-Renforcement-du-Programme-de-Prevention-des-Grossesses-et-rappel-sur-la-survenue-eventuelle-de-troubles-psychiatriques-Lettre-aux-professionnels-de-sante/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-de-tous-les-AINS-a-partir-du-debut-du-6eme-mois-de-la-grossesse/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-de-tous-les-AINS-a-partir-du-debut-du-6eme-mois-de-la-grossesse/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-de-tous-les-AINS-a-partir-du-debut-du-6eme-mois-de-la-grossesse/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-de-tous-les-AINS-a-partir-du-debut-du-6eme-mois-de-la-grossesse/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-AINS-a-partir-du-debut-du-6eme-mois-de-la-grossesse-quelle-que-soit-la-voie-d-administration
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-AINS-a-partir-du-debut-du-6eme-mois-de-la-grossesse-quelle-que-soit-la-voie-d-administration
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-AINS-a-partir-du-debut-du-6eme-mois-de-la-grossesse-quelle-que-soit-la-voie-d-administration
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-AINS-a-partir-du-debut-du-6eme-mois-de-la-grossesse-quelle-que-soit-la-voie-d-administration
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-AINS-a-partir-du-debut-du-6eme-mois-de-la-grossesse-quelle-que-soit-la-voie-d-administration
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-antagonistes-des-recepteurs-de-l-angiotensine-II-ARAII-et-des-inhibiteurs-de-l-enzyme-de-conversion-IEC-au-cours-des-2eme-et-3eme-trimestres-de-la-grossesse-princeps-et-generiques/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-antagonistes-des-recepteurs-de-l-angiotensine-II-ARAII-et-des-inhibiteurs-de-l-enzyme-de-conversion-IEC-au-cours-des-2eme-et-3eme-trimestres-de-la-grossesse-princeps-et-generiques/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-antagonistes-des-recepteurs-de-l-angiotensine-II-ARAII-et-des-inhibiteurs-de-l-enzyme-de-conversion-IEC-au-cours-des-2eme-et-3eme-trimestres-de-la-grossesse-princeps-et-generiques/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-antagonistes-des-recepteurs-de-l-angiotensine-II-ARAII-et-des-inhibiteurs-de-l-enzyme-de-conversion-IEC-au-cours-des-2eme-et-3eme-trimestres-de-la-grossesse-princeps-et-generiques/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-antagonistes-des-recepteurs-de-l-angiotensine-II-ARAII-et-des-inhibiteurs-de-l-enzyme-de-conversion-IEC-au-cours-des-2eme-et-3eme-trimestres-de-la-grossesse-princeps-et-generiques/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-antagonistes-des-recepteurs-de-l-angiotensine-II-ARAII-et-des-inhibiteurs-de-l-enzyme-de-conversion-IEC-au-cours-des-2eme-et-3eme-trimestres-de-la-grossesse-princeps-et-generiques/(language)/fre-FR
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-antagonistes-des-recepteurs-de-l-angiotensine-II-au-cours-des-2eme-et-3eme-trimestres-de-la-grossesse
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-antagonistes-des-recepteurs-de-l-angiotensine-II-au-cours-des-2eme-et-3eme-trimestres-de-la-grossesse
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-antagonistes-des-recepteurs-de-l-angiotensine-II-au-cours-des-2eme-et-3eme-trimestres-de-la-grossesse
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-antagonistes-des-recepteurs-de-l-angiotensine-II-au-cours-des-2eme-et-3eme-trimestres-de-la-grossesse
http://www.afssaps.fr/Infos-de-securite/Lettres-aux-professionnels-de-sante/Rappel-sur-la-contre-indication-des-antagonistes-des-recepteurs-de-l-angiotensine-II-au-cours-des-2eme-et-3eme-trimestres-de-la-grossesse
http://www.bip31.fr/bip/bip04-2005.pdf
http://www.bip31.fr/bip/bip04-2005.pdf
http://www.sae-diffusion.sante.gouv.fr/
http://www.sae-diffusion.sante.gouv.fr/
http://www.cngof.asso.fr
http://www.afssaps.fr/var/afssaps_site/storage/original/application/44c88f6d7ce134fc2c4f0a337ce33109.pdf
http://www.afssaps.fr/var/afssaps_site/storage/original/application/44c88f6d7ce134fc2c4f0a337ce33109.pdf
http://www.afssaps.fr/var/afssaps_site/storage/original/application/44c88f6d7ce134fc2c4f0a337ce33109.pdf

604

Crespin et al.

23.

24.

25.

26.

27.

28.

29.

Damase-Michel C, Christaud J, Berrebi A, et al. What do preg-
nant women know about non-steroidal anti-inflammatory
drugs? Pharmacoepidemiol Drug Saf 2009 Nov; 18 (11): 1034-8

Damase-Michel C, Pichereau J, Pathak A, et al. Perception of
teratogenic and foetotoxic risk by health professionals: a sur-
vey in Midi-Pyrenees area. Pharm Pract 2008 Jan-Mar; 6: 15-9

Bowen ME, Ray WA, Arbogast PG, et al. Increasing exposure
to angiotensin-converting enzyme inhibitors in pregnancy. Am
J Obstet Gynecol 2008 Mar; 198 (3): 291.e1-5

Tomson T, Hiilesmaa V. Epilepsy in pregnancy. BMJ 2007
Oct 13; 335 (7623): 769-73

Martinez-Frias ML, Rodriguez-Pinilla E. First-trimester
exposure to topical tretinoin: its safety is not warranted
[letter] Teratology 1999 Jul; 60 (1): 5

Topical retinoids during pregnancy (continued). Prescrire
Int 2005 Jun; 14 (77): 100-1

Torloni M, Cordioli E, Zamith M, et al. Reversible con-
striction of the fetal ductus arteriosus after maternal use of

© 2011 Adis Data Information BV. All rights reserved.

topical diclofenac and methyl salicylate. Ultrasound Obstet
Gynecol 2006; 27 (2): 227-9

30. Coulomb A, Baumelou A. Situation de I'automédication en
France et perspectives d’évolution [online]. Available from
URL: http://lesrapports.ladocumentationfrancaise.fr/BRP/
074000030/0000.pdf [Accessed 2011 Apr 5]

31. Olesen C, Sondergaard C, Thrane N, et al. Do pregnant

women report use of dispensed medications? Epidemiology
2001 Sep; 12 (5): 497-501

Correspondence: Dr Christine Damase-Michel, Service de
Pharmacologie Clinique, CHU de Toulouse, Centre Midi-
Pyrénées de Pharmacovigilance, de Pharmaco-épidémiologie
et d’Information sur le Médicament, Unité de Pharmaco-
épidémiologie, INSERM U1027, Université de Toulouse,
37 allées Jules Guesde, 31000 Toulouse, France.

E-mail: damase@cict.fr

Drug Saf 2011; 34 (7)


http://lesrapports.ladocumentationfrancaise.fr/BRP/074000030/0000.pdf
http://lesrapports.ladocumentationfrancaise.fr/BRP/074000030/0000.pdf
mailto:damase@cict.fr

	Drug Prescribing Before and During Pregnancy in South West France
	Abstract
	Background
	Methods
	Results
	Drug Prescribing for the 9 Months Before and During Pregnancy
	Dispensing of Drugs that have Recommendations Relating to Pregnancy
	Retinoids
	Valproic Acid
	ACE Inhibitors and Angiotensin II Receptor Blockers
	NSAIDs


	Discussion
	Conclusions
	Acknowledgements
	References


