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Abstract. From the viewpoint of  pharmaco-therapeutic approach, pregnancy is a period that deserves 
special consideration. Health care providers face concerns regarding the safety and efficiency of drugs 
for both mother and fetus. Ethical considerations limit clinical testing during pregnancy, so there is an 
important lack in safety data. There is a general misconception that all drugs are harmful to the fetus, 
therefore mothers expose themselves to high risks refusing medication in life threatening medical conditions.  
On the other hand, although they are readily available, over-the-counter (OTC) drugs should not be used 
by pregnant women without the physician’s advice. While there is a fairly good safety record for some 
commonly used OTC medication like short-acting NSAIDs, calcium based antacids, Chlorpheniramine, 
or PPIs, the misuse of others can be harmful to the fetus. Therefore it is very important to always assess 
that benefits overweight the risks while using OTC drugs during pregnancy.
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Introduction 

Pregnancy is a physiological condition characterized 
by multiple pharmacological particularities for 

the embryo, fetus and mother. The use of drugs during 
pregnancy and lactation remains a controversial issue, 
with serious medical and emotional implications. Health 
care providers deal with concerns related to the safety and 
efficiency of therapy, both for the mother and for the fetus. 
[1,2]

The unfortunate experience with thalidomide in the 
early 60's had multiple consequences, among which: 
development of clinical pharmacology as a discipline, 
reconsidering the way drugs are used during pregnancy 
and preclinical testing of new drugs for both efficacy and 
toxicity.[3]

Preclinical studies are without doubt a powerful tool, 
minimizing drugs’ toxic effects on patients. Animal 
reproductive studies are extremely useful in preventing 
the release of drugs with significant pregnancy risks, but 
they have certain limitations due to pharmacokinetic 
and pharmacodynamic differences between humans 
and animals. Therefore clinical testing of drugs is also 
mandatory, providing vital data regarding safety and 
efficacy. [4, 5]

The risk of toxic effects on both mother and fetus led 
to serious limitation of clinical testing during pregnancy. 
Therefore, due to ethical consideration, a significant 

number of drugs are marketed without relevant 
information of their use in pregnant women.[6]

On the other hand, medical conditions can occur at 
any time during pregnancy. Acute or chronic underlying 
diseases require adequate control to ensure optimal health 
of both mother and fetus, cases in which the use of drugs 
will be necessary. A study by Andrade and colleagues in 
2004 showed that a pregnant woman is prescribed 3-5 
drugs during pregnancy, and 64% of pregnant women 
receive at least one drug during pregnancy: antibiotics, 
antiemetics, tranquilizers, analgesics, etc.[7] Numerous 
other studies on this topic also underline the frequent 
use of medication in pregnancy.[1,8,9,10] 

Unfortunately not only drugs prescribed by doctors 
are used by pregnant women, but also self chosen OTC 
medication, herbals and dietary supplements, which they 
consider to be totally safe and therefore misuse.[11,12] 
At the opposite side, fearing side effects, a number of 
pregnant women stop their chronic treatment without 
medical advice, sometimes with serious life threatening 
consequences.[13]

Overall, if medical conditions require it, medication 
should be used during pregnancy and lactation only 
under strict medical supervision, with systematic 
monitoring pre, intra and post-partum.
Pharmacokinetic and pharmacodynamic changes in 
pregnancy

As a study by Loebstein and collaborators underlines, 
absorption, distribution, biotransformation, clearance, 
and especially adherence to therapy strongly influence 
the outcome of medication during pregnancy.14 Since 
classical methods like collecting repetitive blood samples 
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for assessing pharmacokinetic changes is not suitable 
during this delicate period, new investigative methods 
like hair analysis are being studied.[15, 16]

Absorption of drugs can be affected due to decreased 
intestinal motility and delayed gastric emptying time. 
Another limiting factor is the gastric acidity, which 
decreases on average by 40% during pregnancy. Nausea 
and vomiting can cause delayed or incomplete absorption 
of nutrients and medication. Evening doses can partially 
overcome this. Underlying chronic conditions like 
inflammatory bowel disease can also lead to decreased 
absorption.[17]

Distribution is another process that can be modified 
under this particular condition. Increased body 
weight, plasmatic volume and cardiac output during 
pregnancy can lead to a relative decrease in plasma 
concentration. During the third trimester the serum 
albumin concentration decreases, causing an increase in 
free form of the drugs that extensively bind to it. This 
can ultimately result in higher efficacy, but also possible 
toxic effects of such medication.[18]

Metabolic changes have also been noticed during 
pregnancy, but their mechanism remains partially 
unknown. The hepatic metabolism of drugs can be 
influenced by the increased level of hormones and also 
by the modified activity of cytochrome enzymes, which 
can be increased (CYP3A4, CYP2D6, and CYP2A6) or 
decreased (CYP1A2, CYP2C19) in pregnant women.
[19] During pregnancy higher clearance rate for drugs 
which are renally excreted can be noticed. This is due 
to increased glomerular filtration (up to 50%) and can 
require dose adjustment.[18] As the pregnancy advances, 
the placental barrier’s permeability increases up to 
ten times. Therefore most drugs administrated to the 
mother, cross into the fetal circulation, raising safety 
concerns. For better understanding and predicting this 
process, placental perfusion models are currently under 
study.[20]

Adherence to therapy has been suggested as an 
important limiting factor, since a number of pregnant 
women refuse to follow prescribed therapies fearing side 
effects. The consequences are serious, sometimes even 
lethal.[15]

Pharmacodynamic modifications can also occur 
during this period due to decreased immunity, increased 
risk of nausea and vomiting, depression, acute condition 
induced by pregnancy, etc. Therefore, clinical studies 
that have not been conducted on pregnant women may 
not be relevant to them, and therapeutic regimens can 
require adjustment. [15, 19]

Concluding, knowledge on pharmacokinetic changes 
together with pharmacodynamic variability and eventual 
underlying medical conditions, should be integrated for 
designing an optimal individualized therapeutic plan for 
each pregnant patient.
Selection of drugs in pregnancy

Although a number of drugs have been proven 
to have teratogenic effects, so unnecessary exposure 
should be avoided, this shouldn’t limit the correct use of 
medication during pregnancy. As discussed above, when 
medical conditions require it, drugs should be given 
even during pregnancy. A study by Brent showed that 

exposure to drugs during pregnancy is responsible for 
producing congenital malformations in less than 1% of 
cases.[21] Therefore patients should be informed that not 
all medication can cause birth defects, and in correctly 
chosen cases the benefit outweighs the risks.1

Some factors are very relevant and should be 
carefully considered for an optimal therapeutic plan. 
Beside the drug itself, the route of administration, 
dosage, posology and gestational age can influence 
the safety profile of medication.[22] During the first 2 
weeks pregnancy goes by the law "all or nothing", so if 
the embryo undergoes teratogenic changes due to drug 
exposure, it is spontaneously eliminated. Between 18 
and 60 days after conception (organogenesis stage), 
improper medication can cause structural abnormalities 
such as growth impairment, CNS abnormalities, or 
even death. Different classes of drugs are known to have 
these risks: chemotherapeutic agents (methotrexate, 
cyclophosphamide), sex hormones (diethylstilbestrol), 
lithium, retinoids, thalidomide, some antiepileptics, 
coumarin derivatives, etc. On the other hand, 
drugs considered safe in the first trimester, can be 
contraindicated in the third. This is the case of the most 
used OTC medication, NSAIDs.[23, 24] 

A review by Lo and Friedman showed that in 2002 
teratogenic information was still unknown for more 
than 90% of the medication approved by the FDA 
between 1980 and 2000.[25] Even when information is 
available, the access to it is still, many times, delayed due 
to the lack of a common data base or proper labeling 
containing all relevant data.[8] These indicate that 
accessible and up-to-date drug information should be 
available to health care providers and also to women. 
This would decrease the exposure to unnecessary toxic 
risks, and pregnant women with medical conditions that 
require drug therapy wouldn’t refuse to follow it due to 
the fear of unknown teratogenic effects.[8, 26]

A first step in this direction was taken in 1979 by 
the Food and Drug Administration (FDA), whom at 
that time introduced specific regulations regarding the 
administration of drugs in pregnancy and lactation, as 
response to the 1962’ thalidomide cases. This has lead to 
a classification according to the presence or absence of 
data on the effect of drugs in pregnancy, source of such 
data (animal or human), and results of studies (positive 
or negative). The five categories that drugs were classified 
in are shown in the table below.[28]

The above classification is far from an optimal one, 
with many weak points among which: 

- �One could assume that classification of drugs in the 
same category implies that all carry the same type, 
severity or incidence of fetal anomalies, which is 
not the case

- �In class B there is no clear difference in relevance if 
the data is collected from animals or humans

- �Categories are seen as a scale for risk increase, 
without looking into the risk/benefit balance.[28, 29]

These lacks were underlined during the FDA 
public hearing in 1997, leading to the Proposed Rule 
for Pregnancy and Lactation Labeling in 2008. It was 
concluded that dividing into categories wouldn’t be the 
optimal solution, but a narrative labeling model, with 
the separation of clinical information from animal data. 
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Labeling for pregnancy and lactation would stipulate 
drug data referring to:

- �fetal risk (for both systemically and not systemically 
absorbed drugs, based on animal data and, when 
available, human data)

- �clinical considerations (inadvertent exposure, 
risk for pregnant and the fetus due to the medical 
condition or to the drug, effects of exposure, dose 
and duration of treatment, potential neonatal 
complications effects during labor and birth)

- �data (human data first, than animal data, including 
description of the study) [28, 29] 

Since this is not a labeling law yet, and there is no 
complete source that gathers all available information 
on correct management of medication for pregnant 
women, doctors should consult multiple sources, 
besides the drug label. Reliable and up to date for this 
purpose are case reports and follow-up case-control 
studies presented during conference meetings, medical 
literature (Sheppard’s Catalog of Teratogenic Agents, 
REPROTOX), on-line data bases (REPROTEX, TERIS), 
and different informatics systems REPRORISK, etc.[8]
General recommendations for over-the-counter 
drugs (OTCs) during pregnancy

Self-care and active participation are becoming 
issues of awareness in many of life’s aspects, including 
pharmacotherapy. For this mater, in the last decades 
OTC’s have been gaining territory over prescription 
drugs. A lot of previously prescribed medication is now 
marketed over-the-counter. As a result, approximately 
60 percent of the drugs on the United States’ market are 
OTC’s.[30]

This is valid also for pregnant women, studies 
showing that 80% of them take at least one OTC drug 
during the gestational period.[31] Around 60 % of them 
use nonprescription drugs as advised by a physician, but 
the rest use auto medication, which can result in adverse 
effects for both mother and fetus.[23]

Among OTC drugs pregnant women most frequently 
use non, steroidal anti-inflammatory drugs (NSAIDs) 
rank among the first positions, these  including aspirin, 
mostly for pain relive.[23] Available data concerning 
their safety during this delicate period lacks  consensus. 
For example, regarding the risk of miscarriage, a clinical 
study by Li concluded that the use of aspirin increases 
this risk, while one published three years later by Keim 
proved the opposite.[32, 33] 

Although so far NSAIDs are not known to have 
teratogenic effects on humans, due to the maternal 
and fetal possible risks they should be used in the 
lowest effective doses, and discontinued in the last 
6-8 weeks of pregnancy. Different studies indicate as 
possible fetal risks premature closure of the ductus 
arteriosus, intracranial bleeding, renal dysfunction, and 
oligohydramnios. Especially in high doses (over 3g of 
aspirin) these drugs increase the risk of maternal anemia, 
prolonged gestations by inhibiting uterine contractions, 
and peri partum hemorrhage. [23, 24, 34]

Used in small doses for its antiplatelet effect, 
acetylsalicylic acid (eventually in combination with 
heparin) is the most effective therapy in patients 
with anti-phospholipid syndrome and a history of 

spontaneous abortion.[24,35,36] Clinical studies have 
proved that in low doses aspirin is also beneficial for 
preventing preeclampsia and intrauterine growth 
restriction.[24,37]

Acetaminophen is an analgesic frequently used 
during pregnancy due to its good safety profile. It does 
not increase the risk of miscarriage, fetal intracranial 
hemorrhage, or maternal bleeding (no antiplatelet 
effect), but maternal abuse or chronic over dosage can 
lead to acute liver failure. Some studies suggest that 
short-acting NSAIDs, with inactive metabolites, such as 
diclofenac and ibuprofen, are safer for pregnant women. 
[23, 24]

Nausea and vomiting are common conditions during 
pregnancy. Although they are regarded as normal 
problems especially during the first trimester, selected 
cases can require therapy. Therapeutic options go from 
lifestyle changes, to antiemetic drugs, severe cases 
requiring hospitalization.

When non-pharmacological options like dietary 
changes fail to control nausea and vomiting, and they 
become a health threatening problem, drug therapy 
becomes mandatory. Since pregnant women have 
been excluded from most clinical trials, limited data is 
available on the safety of antiemetics during pregnancy. 
OTC medication such as vitamin B6 (pyridoxine), 
antihistamines (diphenhydramine, dimenhydrinate), 
dopamine antagonists like metoclopramid and 
phenothiazines (prochlorperazine, chlorpromazine, 
promethazine) are currently used for these conditions 
with good results and no reported congenital 
abnormalities.[38,39,40] Ondansetron, a serotonin 
antagonist, has also been proven efficient for hyper 
emesis gravidarum.[41] 

Natural therapies such as ginger are also used for their 
antiemetic effect during pregnancy. Studies which have 
looked into the safety and efficiency of this traditional 
remedy, agree on its antiemetic properties, and no 
teratogenic effects have been noticed so far.[42, 43]

Nausea and vomiting can also be caused by acid reflux 
and heartburn. In such cases, acid-reducing medication 
should be considered.[44] Proton-pump inhibitors 
and H2 blockers are efficient for this matter and so far 
clinical studies did not show any fetal risks related to 
them. Antacids can also be used symptomatically and 
are considered safe, but due to the tocolytic properties 
of magnesium sulfate and the general concerns about 
aluminum, the agents containing calcium seem a safer 
choice. [23, 45, 46]

Due to immunologic changes pregnant women are 
more susceptible to medical conditions such as common 
colds. Therapeutic options include OTC drugs such as 
NSAIDs (already discussed above), antihistamines, 
decongestants and expectorants. 

Antihistamines such as diphenhydramine are used 
not only for common cold, but also for allergies, nausea, 
sedation, although few data confirm their safety during 
pregnancy. Furthermore, in high doses the drug has 
been shown to have oxytocin-like effects. With a better 
safety profile, the American College of Obstetricians and 
Gynecologists recommended chlorpheniramine. [23]

Oral decongestants like pseudoephedrine and 
phenylephrine, as well as local decongestants like 
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xylometazoline and oxymetazoline are considered safe 
during pregnancy, with no malformations reported in 
clinical studies.[47, 48] Expectorants like guaifenesin 
are also used during pregnancy, although some studies 
suggested that their use during the first trimester could 
increase the risk of neural tube defects.[23, 49]

Conclusion 

For the majority of OTC drugs no clinical studies 
have been conducted on pregnant women, all safety 
data being initially obtained through animal studies, 
and further on from case-reports and follow-up studies. 
Therefore, to correctly assess the risk/benefit, healthcare 
providers should access all complementary sources that 
become available once the drugs are marketed, not only 
the safety data provided by the producing company.

Another aspect to be underlined concerns the fear 
of medication among pregnant women. They should 
indeed avoid self medication, but there is no justification 
for not taking or discontinuing pharmacotherapy when 
this is being recommended by the physician. This 
attitude can have serious consequences for both mother 
and fetus, and should be overcome by offering complete 
information on the medication that is being prescribed. 
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