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Abstract

Purpose Safety data of many drugs used during pregnancy remain scarce. This is especially true in developing countries
characterised by the absence of a robust pharmacovigilance system, high prevalence of different tropical diseases affecting
patients and potential for drug-drug interactions. This study aimed to assess the safety profile of drugs used in women at high
risk of malaria during pregnancy and delivery in Burkina Faso’s health facilities. It also aimed to assess factors associated
with the use of potentially risky drugs over the entire course of pregnancy.

Methods We enrolled pregnant women from their first antenatal care visit and followed them up until delivery, and col-
lected data on drug use. Based on United States Food and Drug Administration (FDA) or Australian Therapeutic Goods
Administration (TGA) drug risk classification, drugs were classified into three groups: ‘probably safe’, ‘potentially risky’
or ‘unclassified’. A modified classification was built to take into account national malaria policy treatment guidelines and
World Health Organization Malaria Treatment Guidelines recommending malaria chemoprophylaxis during pregnancy.
Results Out of 2371 pregnant women enrolled, 56.7% used at least one medication during the entire course of the pregnancy
(excluding sulphadoxine-pyrimethamine and iron-folic acid). A total of 101 different types of medications were used by study
participants and 36.6, 49.5 and 13.9% were, respectively, classified as ‘probably safe’, ‘potentially risky’ and ‘unclassified’.
Antimalarials and antibiotics were the most frequently used drugs. Around 39% of women used a least one medication clas-
sified as potentially risky. However, this proportion dropped to 26% with the modified classification. Living in urban areas
and attending the first antenatal care within their first trimester of pregnancy (longer health surveillance) were associated
with using ‘potentially risky’ medications.

Conclusion This study provides rare and valuable information on the current use of drugs among pregnant women in Burkina
Faso. Many pregnant women used medications classified as potentially risky. Our findings suggest the need for rational drug
prescription and community education to reduce hazardous drug exposure during pregnancy.
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1 Introduction

Through government and international efforts to improve
maternal and child health in high mortality countries,
there have been massive efforts to improve care during
pregnancy, increase the number of antenatal consulta-
tions (ANC), deploy essential medicines in health facili-
ties, and improve skilled attendance at birth [1, 2]. These
efforts have increased patient access to medicines of dif-
ferent therapeutic classes, especially for tropical diseases.
Improved access to essential drugs for the general popula-
tion in many Sub-Saharan Africa countries [1, 3-5] and the
introduction of an effective universal healthcare coverage
in a few countries (Botswana, Namibia, Ghana and South
Africa) [6] have made it clear that drug safety data are not
available for many drugs that are commonly used during
pregnancy. Regulatory requirements for drugs to be used
during pregnancy are substantially stricter since the tha-
lidomide disaster [7-9], but one consequence is that many
medications commonly authorised for general use have no
data on efficacy or safety for pregnant women. For legal
and ethical reasons, the acquisition of safety data during
pregnancy is normally collected during pharmacovigilance
studies, post-registration [10, 11]. Since it takes years, or
even decades, to acquire systematic safety data that can
be used to extend the therapeutic indication to pregnancy,
drug safety during pregnancy remains generally unknown,
except for drugs used for obstetric conditions. For many
important infections, including malaria and HIV where
there are few safety data in pregnancy on effective medica-
tions, the World Health Organization (WHO) recommends
treatment of pregnant women with severe malaria with
artemisinin parenteral drugs and uncomplicated Plasmo-
dium falciparum malaria during the first trimester with
7 days of quinine + clindamycin and artemisinin combi-
nation therapy (ACT) in the second and third trimester
[12]. A high prevalence of HIV with poor safety evidence
for treatment in pregnancy is equally important in many
Sub-Saharan countries; at present, transition to efavirenz is
sanctioned on condition that safety surveillance is carried
out in implementing countries [13, 14].

Several studies have monitored drug use during preg-
nancy both in developed [15-18] and in developing coun-
tries [19-23]. Most studies found that pregnant women
were prescribed and used a large number of drugs during
pregnancy and that a number of potentially risky drugs
are used, based on United States Food and Drug Admin-
istration (FDA), Australian Therapeutic Goods Adminis-
tration (AU-TGA) or Farmaceutiska Spesialiteter i Sver-
ige, Europe (FASS) drug-risk classification systems. In
Sub-Saharan African countries, studies have reported that
drug exposure to antibiotics, analgesics and antimalarials
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were the most common drugs used in pregnancy. A study
conducted in Mozambique reported that antibiotic agents
(41%) and antimalarial drugs (24%) were the most
commonly used drugs [21]. Another study in Tanzania
reported that analgesics were the most commonly used
drugs (24%), followed by antibiotics (17%) and antima-
larials (15%) [22].

We are unaware of any study carried out in Burkina
Faso to assess the profile and the magnitude of medications
exposure during pregnancy. Existing studies on the use of
drugs during pregnancy have normally targeted a specific
drug used often within a clinical trials framework [24, 25].
Therefore, there are no data available on the profiles, ranges
and magnitude of drug exposure during pregnancy. This
can be of concern. Indeed, the epidemiological profile of
Burkina Faso, like that of most countries in Sub-Saharan
Africa, is dominated by parasitical (such as malaria) and
infectious diseases, where the pattern of medicine use would
be a higher elevating risk for drug-drug interactions, in the
presence of other risk factors affecting patient outcome (mal-
nutrition, drug resistance and low quality or fake medicines)
[26-28]. Furthermore, in many Sub-Saharan African coun-
tries [29], self-medication is common, potentially exposing
the fetus to drugs that may have negative outcomes during
gestation or at birth [30, 31]. Some studies have revealed
that drug prescribing errors occur significantly more often in
children and pregnant women [32]. Drug prescription (with/
without errors) and self-medication may occur before a preg-
nancy is known [33]. For this reason, we conducted a study
to assess the therapeutic classes and risk categories of drug
use among pregnant women at high risk of malaria (dur-
ing pregnancy and delivery, especially during labour) when
they attended antenatal clinics (ANC) at peripheral health
centres, in Burkina Faso. Furthermore, after categorizing
the drugs according to their risk, we assessed the factors
associated with use of potentially risky drugs during the
entire course of pregnancy.

2 Methods
2.1 Study Settings

The study was conducted in two health districts located in
the western region of Burkina Faso, Dafra and Do. In this
region, malaria is the most common cause of outpatient
attendance (45.0%) in peripheral health centres, followed
by acute respiratory infection (21.8%) and diarrheal diseases
(2.9%). In 2016, the health facilities of the region recorded
1,000,786 malaria cases in a population of 2,025,511,
including 39,862 cases of severe malaria [34]. Dafra and
Do are districts with mixed urban and rural health facilities.
The sites are characterized by a high malaria transmission
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season from June to October [35]. In 2016, there were an
estimated 799,951 inhabitants in both districts, 224,726
women of childbearing age and 48,163 pregnant women at
risk of malaria. Data suggest that between 2012 and 2016
the frequency of one ANC visit during pregnancy was about
80.3% [34]. The literacy rate was 41.3%, with a gap of 18
points in favour of men [36]. Intermittent preventive treat-
ment with sulphadoxine-pyrimethamine (IPTp/SP), provi-
sion of insecticide-treated nets and daily ferrous sulphate
(200 mg) and folic acid (0.25 mg) are currently recom-
mended as national policy for malaria and anaemia preven-
tion during pregnancy [12, 37].

2.2 Study Design

This was a prospective observational cohort study in which
we actively collected information on drug exposure for the
entire course of the pregnancy using a pregnancy exposure
registry. This study was nested within an intervention study
(NCT01703884 [38]) entitled ‘ANC & Malaria Diagnostic
in Pregnancy’ designed to assess the impact of a package of
interventions aimed at reducing malaria-related mortality
and morbidity in pregnant women and newborns.

Briefly, the main intervention study was a cluster-ran-
domised study in which 16 health facilities were randomised
to intervention (eight health facilities) and control (eight
health facilities). At the community level women were
encouraged by community-based health workers to access
ANC early in the pregnancy, attend follow-up antenatal vis-
its throughout the pregnancy and deliver at the health facil-
ity. In the control area, women were provided with standard
care. In the intervention area, a pregnancy drug-exposure
registry was set up in order to collect medication exposure
and pregnancy outcomes. During the last trimester of the
pregnancy, a malaria rapid diagnostic test was performed
systematically, and those who had malaria were treated [38].
All pregnant women enrolled at their first ANC visit in the
intervention group were included in this analysis.

2.3 Patient Recruitment and Follow-up

Study participants were recruited at antenatal clinics and
were monitored by study staff (midwives, nurses and physi-
cians) at their scheduled ANC visits until delivery. In Bur-
kina Faso routine healthcare practice required a minimum
of four ANC visits (first trimester, second trimester, third
trimester and 2 weeks before delivery) [39]. During enrol-
ment procedures, women were sensitized and encouraged to
attend their health facility when they were sick and report
any problems occurring with their health or pregnancy as
early as possible. At enrolment, demographic data, vital
signs and medical/pregnancy history were obtained, and a
clinical/obstetric examination was performed. The woman’s

medical card was used to record treatment and drug expo-
sure history during or before pregnancy. All procedures
were repeated at each scheduled or unscheduled ANC visit.
A special effort was made by the study staff to record all
medications, adverse events and any problems that occurred
during the pregnancy.

2.4 Medication Use Reports

All information on medications was collected at every visit
(scheduled or unscheduled). Pregnant women were asked
for information regarding any new drug exposure, and in
all cases evidence for the new medication was verified from
antenatal cards and prescription sheets. Visual aids were
used to facilitate the recognition (to enhance recall) of drug
names, especially essential medicines available within the
health facility drug stores and commonly used by the popu-
lation: antimalarial drugs, antibiotics, analgesic/anti-inflam-
matory drugs and vitamins, etc. To facilitate data collection
on medication use, the most common symptoms of acute
illnesses (malaria, fever, sexual or urinary infection, vaginal
discharge or bleeding) and the most prevalent chronic dis-
orders (diabetes, high blood pressure, epilepsy, HIV) were
itemised in the data collection tools, and women were asked
if they had experienced these conditions during pregnancy
or between the last visit and the interview. In the case of a
positive answer, women were asked to report any medica-
tion used for the indication. The data collection tools also
included traditional or herbal medicines, questions about use
of over-the-counter medications and use of medications from
illegal sources. All medications were coded into the corre-
sponding Anatomical Therapeutic Chemical (ATC) codes at
the fifth level in accordance with the WHO ATC index [40].
In addition, the drugs were also grouped into therapeutic
classes. Drugs used for prevention of malaria and anaemia
as recommended routinely by WHO and the national malaria
control program during pregnancy, namely sulphadoxine-
pyrimethamine and iron-folic acid [12, 37], were given to
all women at ANC visits, and therefore excluded from the
analysis.

2.5 Safety Classification of Medications According
to Fetal Safety

Our purpose was to understand the clinical relevance and
safety of drug exposure, and we categorised medicine expo-
sure into ‘probably safe’, ‘potentially risky’ or ‘unclassified’.
We classified drugs using two internationally recognised risk
classification systems to attribute each drug in risk groups
according to fetal safety. The FDA classification system,
which uses five categories, A, B, C, D, and X [41], was used
as the primary approach. In June 2016, the FDA updated
their pregnancy risk categories. The A, B, C, D and X are no
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longer used, but were in use at the time of the present study
[42]. As previously reported [17], when medications were
part of a combination treatment, they were classified accord-
ing to the dominant active ingredient. Likewise, for medica-
tions manufactured with several active pharmaceutical ingre-
dients, the risk categorisation was performed according to
the active substance with the highest risk. If, despite this
method of classification, a specific medication was not cov-
ered by the FDA classification, the AU-TGA classification
system [43] was used as a secondary method of classifica-
tion. According to these two classifications, categories C, D,
and X for FDA and categories B3, C, D and X for AU-TGA
are classified as potentially causing fetal harm when admin-
istered to a pregnant woman (‘potentially risky’).

Secondly, findings of the classification from the FDA or
AU-TGA were modified according to several considerations.
Indeed, this modified classification was built by taking in
consideration the epidemiological profile of the country,
the WHO recommendations and Burkina Faso national
policy guidelines for the management of malaria cases and
its symptoms during pregnancy. Some drugs classified as
‘potentially risky’ by the FDA or AU-TGA are authorised for
use during pregnancy, because post-marketing studies have
increased the evidence base that depending upon the tri-
mester of exposure, these drugs could be considered as safe
for treatment during pregnancy [12, 17, 37, 44—47]. Conse-
quently, quinine treatment during pregnancy and ACTs when
used after the first trimester of pregnancy were re-classified
as ‘probably safe’. Likewise, ‘unclassified medicines’, within
the FDA or AU-TGA classification such as phloroglucinol,
metopimazine and drotaverine were re-classified as ‘prob-
ably safe’. However, traditional or herbal medicines or drugs
from illicit sources were grouped together as ‘potentially
risky’ medications [48, 49].

Drugs that could not be classified were maintained as
‘unclassified’. In general, in assigning individual pregnan-
cies to a particular risk group, we always classified partici-
pants who were exposed to multiple drugs in the highest
risk group.

2.6 Data Management and Statistical Analysis

Data were collected and recorded on paper Case Report
Forms (CRFs). All data were processed from the CRFs into
a Clinical Data Management System using OpenClinica®
software (OpenClinica LL.C and collaborators, Waltham,
MA, USA). Statistical analyses were performed using R
software (R Development Core Team, R Foundation for
Statistical Computing, Vienna, Austria).

The period or trimester of drug exposure was calculated
as the difference between the date of drug prescription or
self-medication and the date of the last menstrual period. The
period was assigned to the first trimester if the time calculated
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was less than 15 weeks, otherwise it is assigned to the second
(15-28 weeks) or third trimester (> 28 weeks) [50].

Descriptive statistics were used to summarize the preva-
lence of drug exposure according to the risk categories and
trimester of pregnancy and at delivery. To explore the asso-
ciation between ‘potentially risky’ medications use and co-
variables, a logistic regression model was applied. Based
on our modified classification, the outcome variable is a
binary, exposure to at least one ‘potentially risky’ medica-
tion (1) and not having been exposed to any ‘potentially
risky’ medications (0) throughout the pregnancy. Variables
were selected for inclusion in the multivariable model if
associated with the respective outcome variable was p <0.2.
A complete case analysis was used and observations with
missing values were omitted.

QOdds ratios (OR) with 95% confidence interval were com-
puted in univariate and multivariable analyses and two-tailed
p values < 0.05 were considered significant.

2.7 Ethics

The study was approved by the ethics committee of Centre
Muraz, Bobo-Dioulasso, Burkina Faso and the National eth-
ics committee of Burkina Faso, and the WHO Ethics Review
Committee, and was part of an intervention trial registered
in the ClinicalTrial.gov registry (identifier: NCT01703884).
The study purpose and all procedures were explained to the
potential participants by the study clinical team. Women
who fulfilled the inclusion criteria and consented to partici-
pate in the study provided written informed consent.

3 Results
3.1 Baseline Characteristics

From August 2012 to July 2014, 2371 women aged
14-50 years were enrolled. The median pregnant women
age was 25.0 (20.0-30.0) years. Overall, we included 932
women (39.3%) from rural areas and 1439 women (60.7%)
from urban areas. About one-quarter (25.8%) of women
enrolled were nulliparous. More than half of women were
enrolled during their second trimester of pregnancy. A few
women did not know their exact date of last menstruation
(n=122; 5.1%). The baseline characteristics of study par-
ticipants are summarized in Table 1.

3.2 Drug Exposure During the Study Period

3.2.1 Drug Risk Classification According to the FDA
or AU-TGA

Twenty-six percent (611/2371) of women had used medica-
tions before their first ANC visit and some of them used
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Table 1 Baseline characteristics

No drugs Use drugs Traditional Drugs from Row total
of women at enrolment medicine® illicit source
Maternal age (years), n (%)
<18 69 (62.2) 35(31.5) 7(6.3) 0(0.0) 111 (100)
18-29 1078 (66.4) 435 (26.8) 102 (6.3) 8 (0.5) 1623 (100)
30-39 416 (72.6) 133 (23.2) 21 (3.7 3(0.5) 573 (100)
> 40 30 (88.2) 3(8.8) 1(2.9) 0(0.0) 34 (100)
Place of residence, n (%)
Rural area 813 (87.2) 90 (9.7) 25(2.7) 4(0.4) 932 (100)
Urban area 804 (55.9) 521 (36.2) 106 (7.4) 8 (0.6) 1439 (100)
Parity, n (%)
0 358 (58.8) 210 (34.5) 39 (6.4) 2(0.3) 609 (100)
1 329 (63.1) 160 (30.7) 30(5.8) 2(0.4) 521 (100)
>2 872 (70.8) 288 (23.4) 64 (5.2) 8 (0.6) 1232 (100)
Time of first visits of the HF, n (%)
Ist trimester 500 (64.7) 233 (30.1) 34 (4.4) 6(0.8) 773 (100)
2nd trimester 925 (69.1) 327 (24.4) 82 (6.1) 4(0.3) 1338 (100)
3rd trimester 99 (71.7) 31 (22.5) 7(5.1) 1(0.7) 138 (100)
Alcohol consumption, n (%)
Yes 273 (83.5) 40 (12.2) 11 (3.4) 3(0.9) 327 (100)
No 1333 (65.6) 570 (28.1) 120 (5.9) 9(0.4) 2032 (100)

Study sample, n = 2,371; numbers may not add up to total number due to missing values

HF health facilities

#Traditional medicines included, herbs/plants, herb/plant preparations and finished herb/plant products,
containing parts of plants or other plant materials, animal components perceived to have therapeutic ben-
efits as active ingredients. Traditional medicines can be often combined with traditional practices such as

scarification, incisions etc.

drugs from illicit sources (n=12; 0.51%). Overall, a total
of 101 different medications were used by the study partici-
pants and classified as specified above. The most frequently
used medications classified as ‘probably safe’, ‘potentially
risky’, and ‘unclassified’, respectively, are summarized in
Table 2.

With FDA/AU-TGA classification, 36.6% (37/101) of
medications were classified as ‘probably safe’ for use dur-
ing pregnancy. With 49.5% (50/101), about half of exposures
during pregnancy were classified as ‘potentially risky’. The
most frequently used drugs in this group were antimalari-
als, and the most frequent vaccine was tetanus vaccine. It
appeared that 13.9% of medications could not be classified
and the medications that frequently fell into this group were
phloroglucinol, drotaverine and metopimazine.

3.2.2 Therapeutic Class Use According to Gestational Age

During the study period, a total of 4279 drugs were used
by pregnant women, including 1492 in the first trimester,
1526 in the second trimester and 539 in the third trimester.
The median number (interquartile range) of drugs taken was
estimated at 2 (1-3). Out of the 2371 women enrolled, 1345
(56.7%) used at least one medication during their pregnancy.

The proportion of women who had received a new drug
prescription (used for the first time) was 25.7% (610/2371),
26.6% (630/2371) and 10.6% (251/2371), respectively, dur-
ing the first, second and third trimester.

Antimalarials, analgesics/antipyretics, antispasmodics
and antibiotics were the most commonly used medicines
to which women were exposed during their first trimester.
Moreover, it was noted that traditional or herbal medicine
use was considerable, especially during the first trimester of
pregnancy, with 24.4% (149/610) of women being exposed
to traditional or herbal medicines. During the second tri-
mester, antimalarials were the most common medicinal
exposures, followed by antibiotics, analgesics/antipyretics,
tetanus vaccines and antispasmodics. However, during the
third trimester, antibiotics became the most commonly used
drugs, followed by antimalarials, antifungals and antispas-
modics (Table 3).

3.2.3 Therapeutic Class Use at Delivery
At delivery, the proportion of women who received a new

drug prescription was 16.9% (400/2371). The median num-
ber of drugs taken per pregnant woman was 1. Antimalarials
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Table2 Most commonly taken medications during pregnancy, clas-
sified as probably safe, potentially risky, or unclassified, according to
the US FDA and AU-TGA classifications

Probably safe?

Therapeutic class and INN ATC code n (%)
Analgesic/antipyretics

Paracetamol NO2BEO1 447 (18.9)
Antibacterial agents

Amoxicillin JO1CA04 169 (7.1)

Erythromycin JO1FAO1 112 (4.7)

Ceftriaxone JO1DD04 41 (1.7)
Antiprotozoal agents

Metronidazole AO01AB17 83 (3.5)

Metronidazole GO1AFO1 19 (0.8)
Antifungal agents

Miconazole GO1AF04 133(5.6)

Nystatin GO1AAO01 63 (2.7)
Vitamins

Vitamin C A11GAO1 78 (3.3)

Multivitamins A11AA05 75 (3.2)
Antispasmodics

Butylscopolamine A03BB01 28 (1.2)
Antiemetics

Metoclopramide AO03BBO1 32 (1.3)

Levosulpiride NO5SALO7 20 (0.8)

Meclozine RO6AESS 11 (0.5)
Anti-allergic agents

Cyproheptadine RO6AX03 32(1.3)

Chlorphenamine RO6AB0O4 16 (0.7)
Potentially risky®
Therapeutic class and INN ATC code n (%)
Antimalarials

Quinine PO1BCO1 536 (22.6)

Amodiaquine/Artesunate PO1BFO03 249 (10.5)

Artemether/Lumefantrine PO1BFO1 17 (0.7)
Bacterial vaccines

Tetanus vaccines JO7AMO1 272 (11.5)
Antibacterial agents

Neomycin DO0O7CBO1 9(0.4)

Cotrimoxazole JO1EEO1 4(0.2)

Ciprofloxacin JOIMAO2 137 (5.8)
Antiparasitic agents

Albendazole P02CA03 13 (0.5)

Mebendazole P02CAO01 48 (2.0)
Analgesic/Antipyretics

Metamizole NO2BB02 22 (0.9)

Lysine acetylsalicylate NO02BAO1 17 (0.7)
Sedatives

Diazepam NO5BAO1 10 (0.4)
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Table 2 (continued)

Potentially risky®

Therapeutic class and INN ATC code n (%)
Anti-inflammatory

Diclofenac MO1ABO5 12 (0.5)

Ibuprofen MO1AES51 5(0.2)
Antiretrovirals

Combivir JO5ARO01 1(0)

Zidovudine JO5AFO01 5(0.2)
Unclassified
Therapeutic class and INN ATC code n (%)
Antispasmodics

Phloroglucinol A03AX12 320 (13.5)

Drotaverine A03ADO0O2 15 (0.6)
Antiemetics

Metopimazine AO03FAO01 44 (1.9)
Antimalarials

Dihydroartemisinin/pipe- PO1BF05 23 (1)

raquine

Artesunate PO1BEO3 2(0.1)
Antibacterial agents

Spiramycin JO1FA02 3(0.1)
Antiprotozoal agents

Tilbroquinol PO1AAOS 3(0.1)

AU-TGA: Australian Therapeutic Goods Administration, US-FDA:
United States Food and Drug Administration, ATC: Anatomical
Therapeutic Chemical, INN: International Non-proprietary Name

Women may have used more than one medication

Study sample, n = 2371. These medicines have been used women of
the study by 1345

#Excluding iron+folic acid for anaemia prevention

"Excluding sulphadoxine-pyrimethamine for intermittent preventive
treatment in pregnancy

remained the most common class of drugs used, followed by
tetanus vaccine, antiparasitics and antibiotics.

Some pregnant women had more than one episode of
disease during the pregnancy, and consequently more than
one drug was prescribed during their pregnancy. Altogether,
at delivery, 46.8% and 43.3% of women were exposed to
drugs classified as ‘probably safe’ and ‘potentially risky’,
respectively.

At the individual level (individual risk assignment) and
irrespective of trimester, 39.2% (930/2371) of the women
used medications classified as ‘potentially risky’. Although
antimalarials remained the most widely used drugs, the fre-
quency of their use decreased as the pregnancy progressed.
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Table 3 Therapeutic classes Trimester of drug consumption® Delivery

used by the study pregnant

women® during the study period First Second Third

n=610° n =630 n=251° n = 400°
Therapeutic class n (%)°

Antimalarials 384 (62.9) 250 (39.7) 68 (27.1) 77 (19.3)
Analgesics/antipyretics 278 (45.6) 153 (24.3) 44 (17.5) 16 (4)
Traditional/herbal medicine 149 (24.4) 95 (15.1) 22 (8.8) 3(0.8)
Antispasmodics 147 (24.1) 118 (18.7) 49 (19.5) 27 (6.8)
Antibiotics 108 (17.7) 223 (35.4) 134 (53.4) 33(8.3)
Vitamins 92 (15.1) 69 (10.9) 28 (11.2) 5(1.2)
Antiemetics 75 (12.3) 21 (3.3) 6(2.4) 2(0.5)
Antifungals 42 (6.9) 104 (16.5) 52 (20.7) 9(2.3)
Antiparasitics 40 (6.6) 67 (10.6) 17 (6.8) 36 (9.0)
Tetanus vaccine 37 (6.1) 130 (20.6) 11 (4.4) 61 (15.3)
Antacids 13 (2.1) 11(1.7) 0(0) 0(0)
Sedatives 10 (1.6) 2(0.3) 2 (0.8) 3(0.8)
Antihistaminics (H1) 8(1.3) 8 (1.3) 3(1.2) 1(0.3)
Mucolytics 5(0.8) 14 (2.2) 5(2.0) 0(0)
Non-steroidal anti-inflammatory 4(0.7) 7(1.1) 6124 2(0.5)
Progesterones 3(0.5) 0 (0) 0(0) 0(0)
Corticoids 2(0.3) 2(0.4) 2 (0.8) 0(0)
Hemostatics 2(0.3) 0(0) 0(0) 0(0)
Antiulcer (proton pump inhibitors) 2(0.3) 1(0.2) 0 (0) 0 (0)
Mineral elements 2(0.3) 3(0.5) 2(0.8) 1(0.3)
Antiretrovirals 1(0.2) 4 (0.6) 0 (0) 1(0.3)
Contact laxatives 1(0.2) 3(0.5) 2 (0.8) 0(0)
Antihypertensives 1(0.2) 0(0) 0 (0) 1(0.3)
Diuretics 1(0.2) 0(0) 1(0.4) 0(0)
Antihistaminics (H2) 1(0.2) 0(0) 0(0) 0(0)
Anxiolytics 1(0.2) 0(0) 0(0) 0(0)
Nasal preparation combinations 1(0.2) 0(0) 0(0) 0(0)
Nutraceutical agents 1(0.2) 0(0) 0 (0) 0 (0)
Venotonic 1(0.2) 1(0.2) 3(1.2) 0(0)
Decongestants 0(0) 3(0.5) 0 (0) 0 (0)
Local antiseptics 0 (0) 4 (0.6) 1(0.4) 00
Antidiarrheals 0(0) 1(0.2) 1(0.4) 0(0)
Local anesthetics 0(0) 0(0) 1(0.4) 0(0)
Neuroprotective agents 0(0)) 1(0.2) 0(0) 0(0)
Tetanus serum 0(0) 1(0.2) 0(0) 0(0)
Electrolytes 0(0) 2(0.3) 1(0.4) 0(0)
Concentrated red blood cells 0(0) 1(0.2) 2(0.8) 0(0)

“In whom the date of drug intake and the date of last period of menstruation was known

®Number of pregnant women. The number of women in each period is not mutually exclusive

“Pregnant women could have many episodes of disease and could have more than one episode of drug

exposure

dExcluding sulphadoxine-pyrimethamine for intermittent preventive treatment in pregnancy and ferrous
sulphate + folic acid for anaemia prevention
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Table 4 Most probably-safe and potentially-risky medications used during pregnancy: modified classification from US-FDA and AU-TGA

Probably-safe®

Potentially-risky®

Therapeutic class and INN ATC code n (%) Therapeutic class and INN ATC code n (%)
Antimalarials Antimalarials
Quinine PO1BCO1 536 (22.6) Quinine PO1BCO1 -
Amodiaquine/Artesunate PO1BFO03 161 (6.8) Amodiaquine/Artesunate PO1BFO03 85 (3.58)
Artemether/Lumefantrine PO1BFO1 9(0.4) Artemether/Lumefantrine PO1BFO1 8(0.3)
Dihydroartemisinin/piperaquine PO1BFO05 11 (0.5) Dihydroartemisinin/piperaquine PO1BFO5 12 (0.5)
Artesunate PO1BEO3 1(0) Artesunate PO1BEO3 2(0.1)
Analgesic/antipyretics Bacterial vaccines
Paracetamol NO2BEO1 447 (18.9) Tetanus vaccines JO7AMO1 272 (11.5)
Antibacterial agents Antibacterial agents 9(0.4)
Amoxicillin JO1CA04 169 (7.1) Neomycin D07CB01 4(0.2)
Erythromycin JO1FAO1 112 (4.7) Cotrimoxazole JOIEEO1
Ceftriaxone JO1DDO04 41 (1.7) Ciprofloxacin JOIMAO2 137 (5.8)
Antiprotozoal agents Antiparasitic Agents 13 (0.5)
Metronidazole AO1AB17 83 (3.5) Albendazole P02CAO03
Metronidazole GO1AFO01 19 (0.8) Mebendazole P02CAO01 48 (2.0)
Antifungal agents Analgesic/Antipyretics 22 (0.9)
Miconazole GO1AF04 133 (5.6) Metamizole NO02BB02
Nystatin GO1AAO01 63 (2.7) Lysine acetylsalicylate NO02BAO1 17 (0.7)
Vitamins Sedatives
Vitamin C A11GAO01 78 (3.3) Diazepam NO5BAO1 10 (0.4)
Multivitamins A11AAO05 75 (3.2) Anti-inflammatory
Antispasmodics Diclofenac MO1ABOS 12 (0.5)
Phloroglucinol A03AX12 320 (13.5) Ibuprofen MO1AES1 5(0.2)
Butylscopolamine A03BBO1 28 (1.2) Antiretrovirals
Drotaverine A03ADO02 15 (0.6) Combivir JO5ARO01 1(0.0)
Antiemetics Zidovudine JOSAFO1 5(0.2)
Metopimazine AO03FAO01 44 (1.9)
Metoclopramide A03BBO1 32(1.3)
Levosulpiride NO5ALO7 20 (0.8)
Meclozine RO6AESS 11 (0.5)
Anti-allergic agents
Cyproheptadine RO6AX03 32(1.3)
Chlorphenamine RO6AB04 16 (0.7)

AU-TGA Australian Therapeutic Goods Administration, US-FDA United States Food and Drug, ATC Anatomical Therapeutic Administration

Chemical, /NN International Non-proprietary Name

Women may have used more than one medication

Study sample, n = 2371. These medicines have been used by 1345 women of the study

“Excluding iron+folic acid for anaemia prevention

Excluding sulphadoxine-pyrimethamine for intermittent preventive treatment in pregnancy

3.2.4 Modified Drug Risk Classification According to WHO
and National Malaria Policy Treatment Guidelines

After pooling traditional or herbal medicines and drugs
from illicit sources as ‘potentially risky’, and antimalari-
als (except first trimester of pregnancy for ACT), phloro-
glucinol, metopimazine and drotaverine as ‘probably safe’
(Table 4), more than half of pregnant women (56.9%) used

A\ Adis

medications classified as ‘probably safe’. The results from
the analysis on medications used by place of residence are
shown in Fig. 1. We found that medications classified as
risky were most often prescribed in rural areas. According
to the trimester of pregnancy, 53.6, 58.7, 63.8 and 60.9% of
medications use were classified as ‘probably safe’, respec-
tively, during the first, second, third trimester and delivery
(Fig. 2). For individual pregnancies, regardless of trimester,
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Fig. 1 Proportion of women (%) using ‘potentially risky’, traditional or herbal medicines, ‘probably safe’ and unclassified medications during
pregnancy according to health facilities and place of residence according to the modified classifications

26.4% (626/2371) of the women used medications classified
as ‘potentially risky’.

3.3 Factors Associated with Potentially Risky
Medications Use

Maternal factors that were associated with the use of
‘potentially risky’ medications during pregnancy are
shown in Table 5. In univariate analysis, we found that
maternal age had no significant effect on ‘potentially
risky’ medication use. However, place of residence, alco-
hol consumption, parity (> 1) and time of first visit of the
health facilities were negatively associated with ‘poten-
tially risky’ drug use throughout the pregnancy. In multi-
variable analysis, women living in urban areas, attending

the first ANC at their first trimester of pregnancy are more
likely to use potentially risky drugs.

4 Discussion

To our knowledge, this is the first study examining the safety
profile and magnitude of medications during pregnancy in
Burkina Faso. Our findings are important in understanding
the range of drug exposures and their safety profiles dur-
ing pregnancy. The modified classification system applied
took advantage of classifying a larger number of drugs than
would have been possible with only one classification sys-
tem [17]. However, nearly one-seventh (13.9%) of drugs to
which women were exposed could not be classified. This
finding is consistent with a Danish study’s findings that 12%
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Fig.2 Safety of medication used during the trimesters of pregnancy
and at delivery according to the to the modified classifications. Aster-
isk indicates total number of drugs used by women according to preg-
nancy trimester and at delivery

of prescriptions could not be classified [51], but is considera-
bly less than a European multinational medication utilisation
study that was unable to classify 23.2% of the prescriptions
during pregnancy [17]. The reasons why some medications
cannot be classified could probably be explained by the fact
that some drugs do not have FDA approval. Thus, either
no application for a marketing license has been made for
the USA or the drug does not yet meet the required stand-
ards for safety, effectiveness, quality and labelling [52]. The
Summary of Product Characteristics for most unclassified
medications had limited or no information available in the
pregnancy section. Our substantial rate of unclassified drugs
highlights the fact that an important proportion of drugs used
during pregnancy have poor pregnancy safety information.

Approximatively, half of medications available in the
study setting and used to treat illness during pregnancy
were classified as ‘potentially risky’. A substantial propor-
tion of several classes of medicines used during pregnancy
were antimalarials, which corresponds with the epidemio-
logical risk of the study area [34]. To reduce the risk of
malaria during pregnancy, women need to be protected by
an effective long-acting antimalarial in order to both limit
the malaria and anaemia risks for the mother and reduce
risks of poor pregnancy outcomes (low birthweight,
prematurity, miscarriage, etc.). Unfortunately, effective

Table 5 Risk factors associated with use of potentially-risky drugs among pregnant women attending antenatal consultation in Bobo-Dioulasso,

Burkina Faso

Maternal characteristics Potentially-risky drugs use®

Crude OR” [95% CI| P

Adjusted OR® [95% CI] P

Maternal age (years)

<18
18-29
30-39
> 40
Place of residence
Urban
Rural

Alcohol consumption

No
Yes
Parity

0
>1

27.3 (30/110)
27.4 (443/1619)
24.6 (140/569)
17.6 (6/34)

29.6 (423/1431)
21.8 (196/901)

28.0 (563/2013)
17.6 (56/319)

30.8 (187/608)
25.1 (432/1724)

Time of first visits of the health facilities

Ist trimester
2nd trimester
3rd trimester

32.3 (246/762)
25.7 (339/1318)
21.5 (29/135)

1

1.00 [0.66-1.57]
0.87 [0.55-1.40]
0.57 [0.20-1.44]

1
0.66 [0.54-0.80]

1
0.55[0.40-0.74]

1
0.75[0.61-0.92]

1
0.73 [0.06-0.88]
0.57 [0.36-0.88]

0.36
< 0.001 0.019
1
0.77 [0.62-0.96]
< 0.001 0.005
1
0.63 [0.45-0.87]
0.007 0.07
1
0.83 [0.67-1.02]
< 0.001 < 0.001

1
0.76 [0.62-0.92]
0.57 [0.36-0.88]

HF health facilities, CI confidence Interval
 Pregnant women who have been exposed to at least one medication classified a ‘potentially-risky’
b 0dds Ratios [95% confidence interval]
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medicines for malaria case-management are classified by
the FDA/AU-TGA as ‘potentially risky’ (category C) when
used during pregnancy [41]. Because animal reproduc-
tive toxicology studies may have revealed adverse effects
and there are limited safety data in humans, the WHO
examines whether potential benefits may warrant use of
the drug in pregnant women despite potential risks [12]. In
our study, the majority of women were exposed to antima-
larials for severe acute or life-threatening infections, and
these antimalarial drugs to which they were exposed are
authorised for use by the national drug regulatory author-
ity and WHO. Although the FDA classified these antima-
larials as ‘potentially risky’ drugs, worldwide experience
with antimalarial drugs, especially quinine (all trimesters
of pregnancy) and ACTs in second-third trimesters (over
4000 documented pregnancies), is reassuring. Risk—benefit
assessments have shown no adverse effects on the mother
or fetus [12] and WHO now recommends use of these
medications for treatment during pregnancy, depending
upon the trimester of exposure and the severity of illness
[33]. For this reason, we modified the FDA/AU-TGA clas-
sification to the study context.

Excluding antimalarials, antibiotics were the second larg-
est class of reported drug exposure. This finding is similar
to reports in previous studies showing that these drugs are
the most frequent medicines taken during pregnancy mainly
for the treatment of infectious diseases [19, 21-23]. After
antibiotics, analgesics/antipyretics and antispasmodics were
the most frequently prescribed drugs, and this might be
explained by the presence of concomitant symptoms (fever,
headache, uterine contraction) of infectious diseases.

Prescription during pregnancy may vary according to
the epidemiology of the area and this limits comparisons
between developing countries and developed counties [17,
21, 53]. Despite this caveat, the average number of drugs
taken (1.8) by study participants was slightly greater than
findings reported in Ethiopia where the average number of
medications prescribed per pregnant woman was 1.1 [23]
but is lower than the number reported for Mozambique (3.9)
and Nigeria (3.0) [19, 21]. The latter difference could be
explained by the exclusion of the drugs recommended by the
national policy to prevent malaria and anaemia during preg-
nancy in our study [12, 37]. Drug prescription and the pro-
portion of prescriptions that fell into the ‘potentially risky’
category declined during the entire course of the pregnancy,
similar to findings reported in Denmark [51].

Traditional or herbal medicines use was non-negligible,
especially in the first trimester of pregnancy, probably
for gastrointestinal disorders and malaria treatment [54].
According to WHO, about 80% of the population of devel-
oping countries relies on traditional or herbal medicines for
their primary-care needs [54]. Traditional or herbal medi-
cines use during pregnancy is of concern because of their

limited safety profiles. There may well be culturally specific
knowledge about the use of medicinal plants by traditional
healers [54], but herbal medicines can put both mother and
fetus at risk [48, 49]. Moreover, a non-negligible number
of women practiced self-medication with drugs purchased
from illicit sources (such as shops and markets), although
studies have demonstrated that these medicines are of poor
quality [27].

In our study area, pregnant women who consumed alco-
hol were less likely to be exposed to ‘potentially risky’ medi-
cations (aOR: 0.63; 95% CI 0.45-0.87); this finding could
be partly attributed to the small sample size in this group.
However, previous studies reported that poor/low-income
pregnant women have higher vulnerability to alcohol con-
sumption in both developed and developing country settings
[55, 56]. Therefore, in our study alcohol consumption might
be confounded by lower social status (poor pregnant women
have less access to healthcare and medicines), explaining the
fact that women who consumed alcohol were less likely to
be exposed to ‘potentially risky’ drugs.

Women attending their first ANC after the first trimester
of pregnancy were less likely to use ‘potentially risky’ medi-
cation. This could be explained by the fact that the study
participation period of women who came to ANC after the
first trimester was shorter than that of women attending their
first ANC within the first trimester; the latter group were
also more likely to have malaria infection episodes [57] and
so more drugs might have been prescribed to this group.

A strength of our study is that the collection of drug
exposure data was performed both retrospectively (history
at first ANC visit) and prospectively after the first ANC visit.
Although this research achieved its aims, there were some
limitations.

First, the study population was pregnant women attending
antenatal clinic for prenatal care and who were systemati-
cally screened for malaria throughout pregnancy, and there-
fore more likely to be treated with antimalarials drugs than
the general population of pregnant women. Regular sensiti-
sation of pregnant women in their community probably had
the desirable effect of improving the routine rates of ANC
attendance. Although this may have had the effect of increas-
ing drug consumption (especially, antimalarial drugs) com-
pared to routine practice (since any health problem requiring
medical attention would have been monitored), the study
population might not be representative of the national popu-
lation, and therefore it may not be possible to generalize
these results to the general population.

A second limitation of the study is the fact that our clas-
sification depended on the US and Australian classification
system, which is relevant to drugs authorised for use in those
countries. We partially resolved this limitation by adapting
the classification system to incorporate WHO guidelines.
The FDA have recently modified their pregnancy risk
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categories in order to make risk categorisation more mean-
ingful for both patients and healthcare providers [42] and
have replaced the former pregnancy risk letter categories
by available information regarding the potential benefits and
risks for the mother, fetus and breastfeeding child.

Third, although women aged below 17 years were
enrolled in the study and technically would be considered
minors and fall into the paediatric category, we did not use
the FDA paediatric labelling in our classification of risk.

5 Conclusion

This study provides rare and valuable information on the
current use of drugs among pregnant women in Burkina
Faso. More than half of pregnant women used ‘probably
safe’ medications. However, it is reassuring that the majority
of ‘potentially risky’ medications used by pregnant women
are essential medications for important diseases, which are
harmful to both mother and developing fetus. Both living
in urban areas and early attendance at antenatal care were
associated with the use of ‘potentially risky’ medications
during pregnancy; the latter finding is probably related to a
longer period of antenatal care and increased health surveil-
lance during the period. This challenges the health system
to reinforce the rationale of drug prescriptions during preg-
nancy and the need for community education, especially in
urban areas, to reduce hazardous drug exposure. Continuous
training of health professionals in pharmacovigilance and
teratovigilance will be important to ensure safe medication
use for both mother and child.
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