
INTRODUCTION
The gen eral idea of the pla centa be ing a wall that

blocks all sub stances po ten tially harm ful for the fe tus
from en ter ing the fe tal blood was re futed years ago. Most
drugs of low mo lecu lar mass pass through the pla centa. In
some cases phar ma co ther apy in preg nancy is nec es sary
be cause of ill nesses that have been ac quired be fore preg -
nancy, some times be cause of one that ap pears dur ing
preg nancy, and drugs may also be used to help with
proper de vel op ment of e.g. the cen tral nerv ous sys tem of
the fe tus. What should be taken into con sid era tion, ac -
cord ing to Rubinchik- Stern and Eyal, is that the pla cen tal
bar rier can also limit the de liv ery of drugs tar geted to treat
the fe tus, some times tar geted to pre vent ma ternal- to- fetal
dis ease trans mis sion [15]. All these cases should be
treated with proper un der stand ing.

To un der stand the po ten tial con se quences of un con -
trolled ther apy in preg nancy, the best ex am ple is pro vided 
by a drug popu lar in the 1950s and early 1960s. Tha lido -
mide was a widely used an tie metic drug pro duced by
a Ger man com pany. The tar get pa tients were preg nant
women from Europe and Can ada, who could buy tha lido -
mide with out a pre scrip tion for treat ment of preg nancy-
 -related morn ing sick ness. Be fore en ter ing the USA phar -
ma ceu ti cal mar ket its clini cal tri als were ques tioned. At
the time the first cases of new borns with limb re duc tion,
mal for ma tions of the in ner and outer ear, con geni tal heart
dis eases, and ocular ir regu lari ties were ob served [11, 12].
Tha lido mide is, there fore, for all clini cal phar ma colo gists
a sym bol of how dan ger ous ther apy dur ing preg nancy
may be to the fe tus. This trag edy was also the cor ner stone
of fo cus ing the im por tance of strin gent and well-per -
formed test ing of drugs be fore their in tro duc tion to the
phar ma ceu ti cal mar ket. 

What still re mains in ade quate is the knowl edge of pa -
tients’ aware ness of phar ma col ogi cal treat ment dur ing
preg nancy. The pa tients’ knowl edge about the pos si ble
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side ef fects of drugs on preg nant women’s health and
health of the new born was the main tar get of our study.
The aim was also to deter mine the fa mili ar ity of women
with drug tox ic ity ac cord ing to the Food and Drug Ad -
min istra tion (FDA) clas si fi ca tion on the use of pre scrip-
tion drugs and bio logi cal prod ucts in preg nancy [8]. 

MATERIALS AND METHODS
The re search was done with the voluntary, in formed

par tici pa tion of Pol ish women from the re gion of Lower
Sile sia (Po land), who had cho sen to give birth in the
Clinic of Gy ne col ogy and Ob stet rics, 3 Cha lubin skiego
Street in Wro claw. There were as signed 60 women in re -
search . All ques tion naires were taken from pa tients by
a mid wife 1-3 days af ter the par tu ri tion, af ter in form ing
the pa tient about the goal of the re search. The ques tion -
naire was anony mous, and the bio ethi cal com mit tee
ap proval for the re search was ob tained. 

RESULTS
 As a result of the study questionnaires were received

from 60 women after parturition (Fig. 1). In the ques tion-
naire survey conducted by the co-author, 47  pregnant women 
had been taking dietary supplements in combination
preparations containing folic acid, vitamins from the B
group (B1/B2/B6/B12), vitamin E/D/C, magnesium, iron, 
zinc, iodine, and manganese. From these, 60% of patients

were taking supplementation of the kind that was
suggested by the leading gynecologist.

The number of pa tients who did not know about the
clas si fi ca tion of drugs ac cord ing to their tox ic ity to the fe -
tus (preg nancy cate gory A, B, C, D, X ac cord ing to the
FDA) and were not able to an swer the ques tion about
which groups of drugs are con sid ered safe ar rived at 77%.
Women who knew the de scribed clas si fi ca tion and cor -
rectly an swered the ques tion men tioned be fore reached
18% of all ques tioned pa tients, and 72% of these were
uni ver sity gradu ates. Among all pa tients with higher edu -
ca tion, 33% knew about the FDA clas si fi ca tion of drugs
used in preg nancy. From all women, 23% de scribed their
in ter est in the tox ic ity of drugs be sides the FDA cate gory
to which the drug was as signed.

In total 27 out of 60 women who took part in the
questionnaire survey had used pharmacotherapy during
pregnancy (drugs given on prescription) such as an timi-
crobial agents and others, and only 33% among 27 patients
described that they were interested in the potential
toxicity of the drug to the fetus. All drugs used by patients
are listed in Table 1.

Ta ble 1. De scrip tion of ac tive sub stances used dur ing preg nancy
by par tici pants of the re search

Active
substance Medicinal purpose

Group toxicity according 
to FDA / possible
contraindications

Levothyroxine 
Treatment of inert goiter.
Prevention of recurrence after
surgical removal of the goiter.

Category A

Amoxicillin Infections of the upper and
lower respiratory tract. Category B

Furazidin, 
Akritoin

Antimicrobial agent, chemothe-
rapeutic agent used to treat
infections of the lower respira-
tory tract.

Do not use in the first
trimester of pregnancy.

Progesteronum
Recurrent and threatened
abortions against progesterone 
deficiency.

Category B

Iron fumarate Iron deficiency based on anemia. Category N
Cefuroxime 
axetil Acute tonsillitis, acute sinusitis. Category B

Nystatin Polyene antifungal medication.

Category C
Nifuratel 

Synthetic chemotherapeutic
activity against trichomoniasis, 
antifungal and antibacterial
action.

Chlorchinaldol
In gynecology use in the preven-
tion of reproductive tract
infections and its treatment.

Pregnancy and lactation
are contraindications 
to the use of the drug.

Metronidazole 
Demonstrates bactericidal
activity against protozoonicidal
and anaerobic microorganisms.

Category B

Drotaverine Antispasmodic drug.
Do not use during labor.
Drug passes through
placenta.

From all pa tients 68% de clared that if they had to take
a d rug dur ing preg nancy, most im por tant for them would
be the best in ter ests of the child, if it was harm ful to the
preg nancy, pres ence of pos si ble side ef fects, and whether
the drug was rec om mended by the doc tor.

Among pa tients who took part in our study, 17% pre -
ferred to take herbal prepa ra tions in stead of medi cines
while treat ing cough, fe ver or com mon cold. All these
herbal prod ucts are de scribed in Ta ble 2 [2-6].

212 Current Issues in Pharmacy & Medical Sciences

Irena Małgorzata Duś, Maria Lepucka, Lidia Hirnle, Małgorzata Radwan-Oczko

1. Have you been tak ing die tary sup ple ments in com bi na tion prepa ra tions con -
tain ing fo lic acid, vi ta mins from the B group (B1/B2/B6/B12), vi ta min E/D/C,
mag ne sium, iron, zinc, io dine, and man ga nese?; 2. Have you been tak ing sup ple -
men ta tion of the kind that was sug gested by the lead ing gy ne colo gist?; 3. Do you
know the clas si fi ca tion of drugs ac cord ing to their tox ic ity to the fe tus (preg nancy
cate gory A, B, C, D, X ac cord ing to the FDA)?; 4. Can you dis tin guish which groups 
of drugs are con sid ered safe ac cord ing to pre vi ously men tioned clas si fi ca tion?; 5.
Have you been in ter ested in the tox ic ity of drugs be sides the FDA cate gory to
which the drug was as signed?; 6. Have you used phar ma co ther apy dur ing preg -
nancy (drugs given on pre scrip tion) such as an ti mi cro bial agents and oth ers?; 7. If
you had to take a drug dur ing preg nancy, what would be the most im por tant fac -
tor? With an swer: the best in ter ests of the child, if it was harm ful to the preg nancy,
pres ence of pos si ble side ef fects, and whether the drug was rec om mended by the
doc tor; 8. Have you used herbal prepa ra tions in stead of medi cines while treat ing
cough, fe ver or com mon cold dur ing preg nancy?

Fig. 1. Results of questionnaire survey among women after parturition



Table 2. Herbal products used by women in the research during
pregnancy instead of medicinal treatment, and evaluation of
possible contraindications [2-6]

English
name Latin name Traditional and

medicinal purpose Contraindications

Black 
elder

Sambucus
nigra

In flu it is used as 
a diaphoretic; also 
to medicate symp-
toms of coughs and
colds.

There are insufficient data
on the safety of pregnant
women. However, there 
is no increase in frequency
of malformation or other
harmful effects on the
fetus from limited use 
of elder flower in women.

Large-
-leaved
linden

Tilia cordata, 
Tilia
platyphyllos

As a diaphoretic 
in febrile states,
in tonsillitis, flu.

There are insufficient data
on the safety of pregnant
women.

Liquorice
root

Glycyrrhiza
glabra

Anti-inflammatory
activity.

Licorice should not be used 
during pregnancy and
breastfeeding. Studies
in animals have shown
reproductive toxicity. 

Common
marsh-
mallow

Althaea
officinalis

Inflammation of the
mucous membranes 
of the upper respi-
ratory tract (inflam-
mation of the throat
and larynx), dry
cough.

There are insufficient data
on the safety of pregnant
women.

Scots 
pine

Pinus
sylvestris

To increase the
amount of mucus
produced in the
respiratory tract,
facilitate bronchial
purification.

There are insufficient data
on the safety of pregnant
women.

Weeping
downy 
birch

Betula
pendula,
Betula
pubescens

Alternatively as 
a diuretic.

The European Medicines
Agency is currently
developing information
about Betula.

Fennel Foeniculum
vulgare

As an expectorant 
in cough associated 
with cold sympto-
matic treatment 
of mild, spasmodic
gastro-intestinal
discomfort, including
bloating.

There are insufficient data
on the safety of pregnant
women; should be avoided
in pregnancy.

DISCUSSION
 In pres ent re search ma jor ity of women took die tary

sup ple ments dur ing the preg nancy. Pa tients have been
tak ing sup ple ments with com bi na tion prepa ra tions the
aim of which was to help pre vent fo lic acid de fi ciency.
These dietary sup ple ments con tain ad di tional vi ta mins
and min er als that help to make up the short fall and cover
the in creased de mand for these com po nents. Pre vention
of mus cle cramps and pre ma ture uter ine con trac tions was
the aim of tak ing mag ne sium with vi ta min B6. The pos si -
ble great po ten tial of the gy ne colo gist at the mo ment of
choice of the drug is with out ques tion, see ing the re sults
of this study (60%). What should be un der lined, in the
authors’ opin ion, is that this great in flu ence on pa tients’
health choices could be also util ized for broad en ing pa -
tients’ ho ri zons in the case of drug tox ic ity, whose re sults
were poor in the pres ent study.

As men tioned above, among all pa tients who took part
in our study, 10 women (17%) pre ferred to take herbal
reme dies in stead of medi cines dur ing light patho logi cal
con di tions. Even if the number is not sta tis ti cally sig nifi -
cant, it shows that some pa tients con sider herbal prod ucts
as safe. The FDA Di vi sion of Drug In for ma tion in an swer
to the author’s ques tion stated that these are not FDA-ap -
proved medi cines, and there fore it was im pos si ble to give
any in for ma tion on their safety or ef fi cacy dur ing preg -
nancy. The Euro pean Medi cines Agency (EMA) has

pro posed the Evalua tion of Medi cines for Hu man Use,
where all herbal prod ucts that have been used by our pa -
tients were dis cussed [2,3,4,5,6]. Safety of us age of most
herbal prod ucts dur ing preg nancy has not been es tab -
lished. In the ab sence of suf fi cient data, the EMA
sug gests, in most cases, that the use of these prod ucts dur -
ing preg nancy is not rec om mended. Ac cord ing to Fak eye
et al., the con clu sion should be made that herbal prod ucts
should not be pre scribed by phy si cians, and spe cial care
should be taken if the preg nant pa tient uses herbal prod -
ucts as self- treatment [7]. The mul ti plic ity of drug
in ter ac tions with herbal prod ucts and also side ef fects and
lack of knowl edge about the tera to genic po ten tial of most
herbal prod ucts makes it pru dent to dis suade pa tients from 
using herbal prod ucts dur ing preg nancy.

All pro cesses of well-known drug’s LADME (Lib era -
tion, Ad min istra tion, Dis tri bu tion, Me tabo lism and
Ex cre tion) may be changed un der the physio logi cal con -
di tions of the body of a preg nant woman [9,10]. To give
one from among many pos si ble ex am ples, high con cen -
tra tions of pro ges ter one in women’s blood, es pe cially in
the last tri mes ter of preg nancy, are the cause of de layed
in tes ti nal mo til ity. This has an ef fect of time-de layed
emp ty ing of the stom ach and in tes tines in about 30-50%
of women [16]. This may have had con se quences for the
use of levothy roxine by one of our pa tients, 50-80% of the 
dose of which is ab sorbed in the small in tes tine. 

Different effects of the drugs on the function of the
fetus in later stages of pregnancy may be observed.
Immaturity of organs metabolizing and excreting drugs
(liver, kidney) in the fetus may cause accumulation and
toxicity for the fetus [13, 14]. The knowledge about
possible teratogenic effects of drugs is not yet well
established. There are, however, indications showing
whether the drug has already been tested on pregnant
animals, or if there are any other clinical trials showing its
toxicity to the fetus, e.g. the descriptions of the FDA and
EMA, so the low status of pregnant women’s knowledge
about existence of these descriptions should be discussed.
From all 60 women, 77% did not know about the FDA
categories, and only 42% were interested in the toxicity of 
the drug that they were supposed to take. It should be
underlined that 65% of women who were aware of the
possible toxic action of drugs on the fetus had a higher
education degree. In the light of the present results, and
knowledge that different factors may influence the action
of drugs on the human fetus [9, 10], more observations
have to be made to broaden the knowledge about
pharmacotherapy in pregnancy.
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