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The Use of Medication in Pregnancy
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T he use of medication in pregnancy is the norm—not 
the exception. According to a French study, drugs 
are prescribed to 90% of all pregnant women (1). 

However, there is still a sense of unease surrounding this 
topic, both among the healthcare providers and expectant 
mothers. It is not uncommon that uncertainties in the 
 assessment of the fetal risks associated with the use of 
medication during pregnancy trigger irrational behavior, 
potentially resulting in withholding treatment, lack of 
compliance and overreactions, such as termination of a 
desired pregnancy after taking a supposedly “risky” 
medication. The “Contergan scandal” (the brand name of 
thalidomide in Germany), which occurred 60 years ago, is 
still in the mind of many people.

The safety of medication use in pregnancy always 
involves two individuals. The developing “co-
treated“ unborn child is at its most vulnerable stage of 
life. Unlike in children or adults, side effects affecting 
the embryo cannot be detected early enough to pre-
vent potentially life-long damages. Thus, medication 
safety in pregnancy is of utmost importance.

For most indications, sufficiently proven medi-
cations are available. Detailed information about the 
tolerability and safety of medications in pregnancy or 
in persons desiring to have children can be found in 
textbooks (2), online databases (3, 4) and at 
 specialized teratology information centers, such as 
the Pharmacovigilance Institute (Pharmakovigilanz- 
und  Beratungszentrum, PVZ) for Embryotoxicology 
(“Embryotox”, for short) in Berlin (5). By contrast, 
information provided in package inserts, in the 
 German equivalent of the US Physicians‘ Desk 
 Reference (“Rote Liste”) and in summaries of product 
characteristics is usually not specific enough and at 
times misleading. These sources of information often 
highlight that the medication crosses the placenta and 
the lack of “controlled“ trials; however, this is not 
helpful because almost all therapeutic agents cross the 
placenta to enter fetal circulation and because the 
evaluation of the safety of a medication is, for ethical 
reasons, primarily based on observational data. Both 
in the EU and in the United States, the provision of 
differentiated real-world information has been a 
requirement for the labeling of medicinal products 
with respect to pregnancy for some years now (6, 7), 
as has been the non-use of very superficial risk clas-
sification systems, such as the pregnancy categories 
Gr 1–11 used in Germany and the A, B, C, D, X 
 system which has been in use in the United States for 
decades, despite being flawed by the same degree of 
imprecision. However, the shift from these 
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In everyday clinical practice, off-label prescription 
to pregnant women can often not be avoided, because 
of the almost complete lack of drugs without 
 pregnancy-related warnings. If there is no alternative 
to off-label use, that medication should be chosen 
from the pool of effective drugs which, according to 
current evidence, appears to be the safest for the un-
born child (and the mother). Certainly, the pregnant 
patient has to be informed about the contradiction 
 between product information and treatment deci-
sion—on the one hand, to ensure compliance and, on 
the other hand, to prevent unfounded assumptions of 
causality in case a coincidental congenital develop-
mental disorder or a complication of pregnancy 
should occur.

No (effective) medication can offer 100% safety, as 
this would require to study infinitely large cohorts of 
exposed pregnant women. Therefore, any risk 
 assessment of a medication only allows to state likeli-
hoods and to compare this probability of risk with the 
probability of damage to the mother and child if the 
disease was left untreated.

When medication-related risks are discussed with a 
pregnant woman, the known background risks should 
be addressed. In approximately 3% of all fetuses/new-
borns, a so-called “major” malformation is observed 
(8). But only a small percentage (2–4%) of all con-
genital malformations can be definitely attributed to a 
chemical or physical cause, with maternal pharmaco-
therapy being one of those causative factors (9). 
 Alcohol consumption is also included in this group 
and causes each year more fetal harm in Germany 
than any medication (10–12).

Methods
A selective search of the literature was performed, 
complemented by an expert opinion based on the 
 current evidence.

Results
Rules for the use of medication in pregnancy
Care should be taken that any preexisting chronic 
 condition is already well controlled and stable when 
planning a pregnancy in order to promote an uncompli-
cated pregnancy and prevent any potentially risky treat-
ment escalations with additional medications during 
pregnancy.

More than 40% of pregnancies are not planned (13, 
14). To prevent the use of unsafe medications in (early) 
pregnancy, all women of childbearing potential—mak-
ing up nearly 20% of the German population—should 
be regarded as the target group of patients with 
 pregnancy-compatible medication (15). In other words: 
Women with chronic conditions or recurrent episodes of 
illness should be treated with pregnancy-compatible 
drugs, even if no pregnancy is planned. Exceptions 
 include the treatment of malignancies and treatment 
 escalation to control an acute critical episode, for 
example in patients with systemic lupus erythematosus, 
inflammatory bowel disease, etc.

TABLE 1

The most important medications with proven teratogenic potential when used 
in the first trimester of pregnancy (according to [2–5, 27, 28])*1

 *1 The medications listed here do not necessarily cause harm to the embryo. The risk of gross structural 
malformations associated with a monotherapy during the first trimester of pregnancy is rarely above 10%, 
with the exception of thalidomide, retinoids, mycophenolate, and valproic acid. Medications which are 
not included in this list must not be considered as proven safe. 

*2 Risk associated with antirheumatic doses is lower
*3 Substance-specific evaluation required

Active ingredient

Unequivocal potent teratogens; monotherapy is associated with an up to 10-fold 
(30%) increased risk of gross structural malformations

Retinoids, systemic (acitretin, etreti-
nate, isotretinoin, tretinoin)

Thalidomide

Mycophenolate

Valproic acid

Proven teratogens, monotherapy is associated with an up to 3-fold (10%) 
 increased risk of gross structural malformations

Androgens

Carbamazepine

Coumarin derivatives 
 (phenprocoumon, warfarin)

Cyclophosphamide

Methotrexate*2

Misoprostol (for attempted induction of 
abortion)

Penicillamine

Phenobarbital/primidone 
 (anticonvulsant treatment)

Phenytoin

Topiramate

Vitamin A (significantly more than 
25 000 IU retinol/day)

Cytostatics (in general)*3

Discussed as so-called “weak teratogens“  
(risk 1:100 to 1:1000 exposed fetuses)

Glucocorticoids (systemic)

Lithium

Methimazole/thiamazole/carbimazole

Trimethoprim/Cotrimoxazol

(Cardinal) signs and symptoms in 
the newborn/primarily affected organ 
systems 

Ear, CNS, heart, skeleton

Extremities, multiple malformations

Ear, palate

Neural tube defect (lumbar spina bifida), 
heart, palate, urogenital system, extremities, 
dysmorphic facial features

Masculinization

Neural tube defect, heart, palate, 
 urogenital system, extremities, dysmorphic 
facial features

Nose, extremities

Multiple malformations

Multiple malformations

Moebius sequence, extremities

Cutis laxa 

Heart, palate, urogenital system, extremities, 
dysmorphic facial features

Heart, palate, urogenital system, extremities, 
dysmorphic facial features

Palate

As retinoids

Multiple malformations

Palate

Heart (Ebstein anomaly, very rare)

Choanal atresia, tracheo-esophageal 
 fistulas, aplasia cutis

Neural tube defect

 classification systems to the now required detailed in-
formation about the evidence from studies available 
for each of the medications is far from being 
 “universally” implemented – neither in the EU nor in 
North America.
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More than in other patients, it is necessary that 
specialists are responsible for the medication pre-
scribed to pregnant women: This applies to the entire 
spectrum of conditions, from the treatment of acne to 
mental illness, to coagulation disorders, diabetes mel-
litus, thyroid disorders, and hypertension. Because 
pregnancy is usually only recognized during the 
highly sensitive period of embryogenesis, it is crucial 
that measures to protect the embryo against inad-
equate medication are already taken earlier. In all of 
their patients of childbearing potential, the treating 
gynecologist should have a multidisciplinary over-
view of medications being potentially inadequate in 
pregnancy.

Leaving a serious condition untreated may affect 
not only the pregnant woman, but also the develop-
ment of her unborn child. Besides the selection of 
medications proven to be safe, the following general 
rule applies: “If the mother is well, her child is also 
well“. 

An effective treatment of a serious illness with a 
medication assumed to be incompatible with pregnan-
cy (for example, a related warning in the summary of 
product characteristics) should not be abruptly 
 discontinued at the time the patient is found to be 
pregnant, as this could jeopardize the success of the 
treatment and put the pregnancy at risk, potentially 
with adverse effects on the unborn child. Here, non-
life-threatening conditions, such as retinoid therapy 
for skin diseases, are, of course, exemptions. Each 
case of unplanned pregnancy occurring under treat-
ment with a supposedly incompatible medication 
 always requires immediate clarification of the further 
procedure by the gynecologist and the specialist 
 responsible for treating the disease.

In case of a life-threatening condition (e.g., oncol-
ogy, cardiac emergency), optimization of the effec-
tiveness of the maternal treatment is overriding the 
principle of avoiding a (supposed) teratogenic/feto -
toxic risk. In these cases, optimized treatment of the 
mother can be vital to the survival of the unborn child. 
Here, treatment decisions are to be made on an indi-
vidual basis, taking into account the diagnosis and the 
required treatment—apart from the fact that even with 
exposure to potent teratogens (Table 1) the 
 malformation risk amounts to 30% at most; thus, the 
majority (more than 70%) of children with such pre-
natal exposure do not experience drug-induced harm 
(for example [16–18]).

Besides direct toxicity to the embryo or fetus, ad-
verse drug reactions experienced by the pregnant 
woman can have an indirect effect on the unborn 
child; for example, the diabetic metabolic condition 
of the expectant mother associated with atypical anti-
psychotics may lead to fetal macrosomia (19). 

In case drugs acting on the central nervous system, 
such as opioids, psychiatric medications and anticon-
vulsants, have been taken regularly until the end of 
pregnancy, the newborn may experience neonatal 
adaptation syndrome and present with symptoms such 

TABLE 2

The most important fetotoxic medications with adverse effects when used in 
the 2nd / 3rd trimester (according to [2–5, 27, 28])* 

*Exposure does not necessarily cause the described signs and symptoms. Period of treatment and 
 individual pharmacokinetics are decisive factors. Medications which are not included in this list must not be 
considered as proven safe.
 ACE inhibitors, Angiotensin converting enzyme inhibitors; AT1, antagonist of angiotensin II type 1 receptors 
(synonym “sartans“); SSRIs, selective serotonin reuptake inhibitors

Active ingredient

Centrally acting drugs

Benzodiazepines (long-term treatment or 
intrapartum)

Lithium

Opioids/narcotics (long-term treatment or 
intrapartum)

Psychiatric medications (general)

Valproic acid

Others

ACE inhibitors

Aminoglycosides (systemic)

Amiodarone

Androgens

AT1-receptor blockers

Azathioprine

Coumarin derivatives (phenprocoumon, 
warfarin)

Ergotamines (in contraction-ready uterus)

Radioiodine (in therapeutic dose)

Tetracyclines   
(after 15 weeks’ gestation)

Antithyroid drugs

Cytostatics (general)

(Cardinal) signs and symptoms in 
the newborn/primarily affected organ 
systems

Respiratory depression, adaptation 
 syndrome, floppy infant syndrome

Floppy infant syndrome, hypothyroidism

Withdrawal symptoms, respiratory 
 depression

Adaptation syndrome, with SSRIs 
 serotoninergic symptoms

CNS functional disorder/potentially 
lower IQ

Kidneys, oligohydramnios, anuria, joint 
contractures, hypoplasia of the skull

Inner ear and kidneys

Hypothyroidism

Masculinization

Kidneys, oligohydramnios, anuria, joint 
contractures, hypoplasia of the skull

Bone marrow depression

Intracerebral hemorrhage

Fetal hypoxia

Thyroid hypoplasia/aplasia

Yellow discoloration of teeth

Hypothyroidism

Growth retardation, bone marrow 
 depression

as irritability, sleep disturbances, high-pitched crying 
or sleepiness (20–22). Typically, these symptoms are 
mild and self-limiting, as observed, for example, with 
serotonin reuptake inhibitors (SSRIs). The use of ben-
zodiazepines and lithium until birth may result in 
neonatal respiratory depression and longer lasting 
symptoms, through to floppy infant syndrome. In case 
of opioids, newborns experiencing severe withdrawal 
symptoms may require opioid replacement treatment.

In general, pregnant women regularly taking medi-
cation right up to childbirth, especially agents acting 
on the central nervous system, should plan to give 
birth in a perinatal center so that pediatric care is 
readily available should it be required. However, this 
must not be misunderstood as call to separate a 
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TABLE 3

Treatments of first choice by indications (according to [2, 4, 5, 24, 27, 28])

Indication

Acne

ADHD
Allergy
Anxiety disorder

Antibiotic treatment

Asthma

Bipolar disorder

Cholestasis
Compulsive 
 symptoms
Condylomata 
 acuminata 
Constipation

Cough treatment
Depressive symp-
toms, agitated
Depressive symp-
toms, reduced 
 motivation
Diabetes mellitus

Diuresis
Enterobiasis
Epilepsy

Familial Mediterra-
nean fever
Gastritis

Glaucoma
Herpes
Hypertension 
 (arterial)

Hyperthyroidism

Hypothyroidism
Inflammatory bowel 
disease

Lice

Treatment of first choice

Antiseptics, antibiotics

Loratadine, cetirizine
Sertraline, citalopram

Penicillins, cephalosporins, erythromycin, 
 azithromycin, clarithromycin, roxithromycin, 
 spiramycin, fosfomycin

Inhaled short-acting beta2-agonists, e.g. salbuta-
mol; ICS, e.g. budesonide; inhaled long-acting 
adrenergic agonists, e.g. formoterol (in combi-
nation with ICS)
Quetiapine, lamotrigine

Ursodeoxycholic acid
Sertraline, citalopram

Cryotherapy, trichloroacetic acid, laser therapy, 
electrocautery
Bulking agents, lactulose, macrogol, bisacodyl

Dextromethorphan, codeine (short-term)
Amitriptyline, mirtazapine

Sertraline, citalopram

Human insulin, metformin

Hydrochlorothiazide
Pyrvinium embonate, mebendazole
Lamotrigine, levetiracetam

Colchicine

Magaldrate, other antacids*1, famotidine, 
 omeprazole
Timolol, dorzolamide, brinzolamide
Aciclovir
Methyldopa, metoprolol

Propylthiouracil; from second trimester: 
 carbimazole, thiamazole

Thyroxine (T4)
Mesalazine, olsalazine, sulfasalazine, 
 azathioprine, 6-mercaptopurine, cyclosporine, 
prednisolone, local budesonide, potentially other 
corticosteroids
Dimethicone

Tolerable

Methylphenidate
Other H1 antagonists
Venlafaxine rtd, other 
antidepressants*1

Cotrimoxazol, doxycycline 
up to 15 WG, ciprofloxacin, 
metronidazole, clindamy-
cin, other antibiotics*1

Montelukast, theophylline 
rtd, tiotropium, omalizumab

Lithium, other established 
antipsychotics*1

Other established anti -
depressants*1

Other established anti -
depressants*1

Other established anti -
depressants*1

Other established insulin 
analogs*1

Furosemide

Oxcarbazepine, 
 carbamazepine, clobazam

Latanoprost

Bisoprolol, labetalol (not 
approved in Germany), 
 nifedipine, amlodipine, 
urapidil, dihydralazine

Infliximab, adalimumab, 
certolizumab

Contra -
indicated  
(evidence-
based)
Retinoids, esp. 
systemic

Tetracyclines 
contraindicated 
from 16 WG

No valproic acid 
prophylaxis

Anthrachinone,
castor oil

Valproic acid, 
topiramate

AT1 receptor an-
tagonist, ACE in-
hibitors after first 
trimester

Comment

No consequences after local 
 retinoid use
Cautious indication

Neonatal adaptation syndrome 
possible

Treatment according to treatment 
algorithm for non-pregnant patients

Continue lithium if well-controlled; 
neonatal adaptation syndrome 
possible, especially with lithium 

Neonatal adaptation syndrome 
possible

Neonatal adaptation syndrome 
possible
Neonatal adaptation syndrome 
possible

Other oral antidiabetic agents are 
not recommended

Valproic acid, topiramate only if 
better tolerated anticonvulsants 
were ineffective
Treatment required to stabilize 
pregnancy

If treatment is mandatory up to and 
including first trimester: prefer ACE 
inhibitors to AT1 receptor antagonist

Preferably surgical treatment before 
pregnancy; residual risk of terato-
genicity of antithyroid drugs cannot 
be excluded
No combination with T3 
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When starting a pregnant patient on a new treatment, preference should be given to treatments of first choice. If the treatment is not sufficiently effective or not tolerated, the medications classed 
as “tolerable“ (the ones listed here represent only a selection of these medications) can be considered as alternative options. If a pregnancy is diagnosed while the patient is taking a “tolerable“ 
medication, it is not necessary to abruptly discontinue this medication or switch to another medication. If a pregnancy is diagnosed while the patient is taking a contraindicated medication, this 
does not necessarily mean that the unborn child has been harmed. It is no reason to categorically question the pregnancy. Depending on the active ingredient and the timing, the likelihood of 
damage to the unborn child is in the range from “insignificant“ to 30%. An individual risk assessment is required before a decision on the further management can be made. Neonatal adaptation 
syndrome may occur after exposure to any of the centrally acting agents (opioids, psychiatric medications, anticonvulsants) in the last weeks before delivery. Therefore, these patients should 
give birth in a perinatal center. However, “prophylactic” separation of a symptom-free child from the mother is by no means necessary. The table does not claim to be exhaustive in classifying 
medications into one of the three categories mentioned above. The optimal therapy in pregnancy must be decided on an individual basis by the physicians involved in the patient’s care, taking 
into account the general treatment-guideline recommendations.
 *1 This refers to other medications with a substantial body of evidence available on their use in pregnancy.
*2 In recent years, an association between paracetamol intake during pregnancy and abnormalities in the child, such as ADHD (29), delayed language development (30), cryptorchidism (31), 

and asthma (32, 33) have been observed in some studies. However, these findings should be interpreted with cautions given the methodological weaknesses of these studies, as their 
 statistically significant results are based on comparatively small numbers of affected children. Recently, the successful use of paracetamol for closure of patent ductus arteriosus after birth 
(34, 35) has prompted discussion about the effect of paracetamol on the ductus arteriosus during the third trimester. Despite the global recommendation of paracetamol as an analgesic, 
 no data from studies have yet become available, indicating a risk of cardiovascular adverse events in the fetus comparable to that of NSAIDs (36). Conversely, the absence of the effects 
postulated above cannot be proven with the available data. Ultimately, paracetamol remains the treatment of first choice and can be used throughout pregnancy in standard doses. 
 However, it should not be taken over a prolonged period of time without critical evaluation.

*3 A Dear Doctor Letter on ondansetron issued because of a suspected low risk of cleft palate. However, this association has been critically challenged. 
ADHD, attention deficit hyperactivity disorder; ICS, inhaled corticosteroids; NSAIDs, non-steroidal anti-inflammatory drugs; rtd, retard; WG, weeks‘ gestation

Local anesthesia

Migraine

Migraine 
 prophylaxis
Multiple sclerosis

Mycosis

Nausea

Pain

Poisoning

Psychotic symp-
toms
Reflux esophagitis
Restless legs

Rheumatic diseases

Scabies

Secretolytic therapy
Sleep disorders, 
tension, restless-
ness
Thrombosis 
 prophylaxis 

Tuberculosis
Urinary tract 
 infection
Vaccinations

All established agents, also combined with 
 adrenaline
Sumatriptan, ibuprofen up to 28 WG, paraceta-
mol
Metoprolol, amitriptyline

Interferon, glatiramer, prednisolone, azathioprine, 
immunoglobulins
Nystatin, clotrimazole, miconazole, amphotericin 
B

Doxylamine (with pyridoxine), dimenhydrinate, 
meclizine, metoclopramide
Ibuprofen up to 28 WG, paracetamol

In general, primary or secondary decontamination 
and administration of antidote as in non-pregnant 
patients
Quetiapine, olanzapine, haloperidol, risperidone

Omeprazole
Cabergoline, levodopa

Hydroxychloroquine, azathioprine, cyclosporine, 
prednisolone, established NSAIDs up to 28 WG

Permethrin

Acetylcysteine
Diphenhydramine, amitriptyline, mirtazapine, 
promethazine, quetiapine

Low-dose aspirin; fractionated, low-molecular-
weight or unfractionated heparin 

Isoniazid, ethambutol, pyrazinamide, rifampicin
Penicillins, cephalosporins, fosfomycin

Diphtheria, tetanus, pertussis, influenza

Zolmitriptan, rizatriptan, 
 naproxen up to 28 WG

Fluconazole, itraconazole

Ondansetron*3

Other NSAIDs/metamizole 
up to 28 WG, codeine, 
other opioids

Aripiprazole, other estab-
lished antipsychotics*1

Pantoprazole

Adalimumab, infliximab, 
 etanercept, certolizumab

Benzyl benzoate, 
 crotamiton

Zolpidem, zopiclone, 
 lorazepam (all only short-
term)
Clopidogrel

see Antibiotic treatment

Other inactivated vaccines 
if critically indicated

Ergotamine 
 tartrate
Valproic acid

Dimethyl fuma-
rate, fingolimod
Terbinafine

Leflunomide, 
cyclophospha-
mide, metho -
trexate, 
 mycophenolate 

Vitamin K antag-
onists, such as 
phenprocoumon, 
warfarin

see Antibiotic 
treatment
Live vaccines

No bupivacaine in obstetrics (e.g. 
pudendal anesthesia)
Metoclopramide for associated 
nausea

Individual treatment depending on 
disease course
Avoid: Amorolfine, ciclopirox, 
 naftifine, natamycin, tolciclate, 
 tolnaftate; accidental use without 
consequences
Meclizine is currently not approved 
in Germany; import, if necessary 
Ibuprofen and other NSAIDs only 
up to 28 WG; Warning: Neonatal 
withdrawal symptoms after 
 exposure to opioids; paracetamol 
controversial*2

Neonatal adaptation syndrome 
possible

Cautious indication; available 
 evidence sparse
To date, no human teratogenicity 
proven for leflunomide; observe 
washout procedure

Warning: Neonatal withdrawal 
symptoms after exposure to 
 benzodiazepines and Z-drugs
In case of vitamin K antagonists in 
early pregnancy, switch and fetal 
high-resolution ultrasound

No consequences after accidental 
administration of live vaccine in 
pregnancy
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 symptom-free child after birth from its mother for 
“prophylactic“ monitoring.

Occasionally, the question of the risk of long-term 
developmental disorders is raised, especially with re-
gard to psychiatric medications. Although the extent 
and quality of the currently available data are still un-
satisfactory, the experiences made so far indicate that 
the health of the mother, the social environment and 
the interaction with the child are at least as predictive 
of the later development of, for example, anxious or 
aggressive behavior as the prenatal exposure to medi-
cation (23–25).

To date, no active substance has been proven to be 
“paternally teratogenic” if taken by a fertile father at 
the time of conception. However, it should be noted 
that significantly fewer data on paternal teratogenicity 
are available compared to maternal data.

Table 1 summarizes the most important proven 
human teratogens which should not be used in preg-

nancy, especially not during the first trimester. Table 2 
lists the most important fetotoxins and their health ef-
fects associated with exposure in the second and third 
trimester of pregnancy. Table 3 provides an overview 
of the treatments of first choice and “tolerable“ 
 second-line treatments, ordered by selected indi-
cations. The second-line treatments are usually less 
well studied and the evidence supporting their safety 
is less solid. It is critical to avoid prescribing medi-
cations which are contraindicated or clearly inad-
equate. However, it should be noted that intrauterine 
exposure to these drugs is by no means necessarily as-
sociated with damages to the unborn child. Whether it 
is harmed depends on the window of exposure, the 
dose and other, often unknown factors. Consequently, 
the accidental use of such medications in pregnancy 
should not always be regarded a high-risk situation, 
prompting abrupt discontinuation of the medication, 
unnecessary invasive diagnostic tests or even termi-
nation of pregnancy. Comprehensive high-resolution 
ultrasound assessment of the child (“fetal anomaly 
scan/organ ultrasound“) is the most important diag-
nostic tool to evaluate the development of the fetus 
after critical exposure during the first trimester of 
pregnancy.

The question regarding the teratogenic risk of a 
medication must not be answered categorically with 
yes or no. Instead, current evidence-based in-
formation about the severity and likelihood of any 
malformations alleged to be caused by the medication 
should be provided. An overall rate of gross structural 
malformations above 10% is only found with very 
few teratogenic medications (Table 1). Comprehen-
sive ultrasound assessment helps to obtain more pre-
cise information about any adverse effects caused by 
the medication. Furthermore, counseling about the 
medication-related risks should take the individual 
clinical situation (treatment recommendation, risk as-
sessment of exposure that has already taken place  
 during the pregnancy, causality evaluation in case of 
abnormalities/malformations) into account—see 
example in Table 4.

Embryotox and the safety of medication use  
in pregnancy
The Pharmacovigilance Institute (Pharmakovigilanz- 
und Beratungszentrum, PVZ) for Embryotoxicology 
(Embryotox) is part of the Charité Berlin and has been 
counselling the medical community and pregnant 
women since 1988. With financial support from the 
Senate Department for Health, Care and Equality of 
the  Berlin Senate and the Federal Institute for Drugs 
and Medical Devices (BfArM, Bundesinstitut für 
 Arzneimittel und Medizinprodukte) as well as 
industry- independent (research) project funding (by 
the DFG, Federal Association of the AOK, TK, KV 
Baden-Württemberg, among others), Embryotox has 
evolved to become the largest European reference 
center for medication safety in pregnancy. Some 
14 000 consultations are performed each year, 

TABLE 4

Risk characterization depends on clinical perspective.
Example: Paroxetine in pregnancy and heart defect—assuming a risk ratio 
(RR) of 1.5 for congenital heart defect after exposure to paroxetine in the first 
trimester (37, 38) and a prevalence (background risk) of almost 100/10 000 
for congenital heart defects (8)

Question

How many additional children will be 
born with a heart defect if 10 000 women 
take paroxetine during the first trimester?

What is the individual risk of a heart 
 defect in the child if a pregnant woman 
took paroxetine in the first trimester?

What is the probability of a causal 
 association if a child has a heart defect 
after exposure in the first trimester?

Answer

50 children

1.5% instead of 1.0%

1 : 2 (i.e. it is twice as likely that child’s 
heart defect is unrelated to paroxetine 
 exposure.)

TABLE 5

The 10 indications in pregnancy most frequently inquired about 
at the PVZ for Embryotoxicology*

* Analysis of the inquiries received at the PVZ for Embryotoxicology in 2018 by System Organ Classes 
(SOCs) according to MedDRA version 21.1.

Indication for treatment

Psychiatric disorders 

Infections and infestations 

Surgical and medical procedures

Nervous system disorders

Gastrointestinal disorders

Musculoskeletal and connective tissue disorders 

Skin and subcutaneous tissue disorders 

Respiratory, thoracic and mediastinal disorders

Pregnancy, puerperium and perinatal conditions

Injury, poisoning and procedural complications

%

23.9

17.2

8.4

7.6

6.2

4.6

4.6

3.3

3.2

2.7
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 covering the selection of suitable medications, conse-
quences after  (supposedly) unsuitable medication and 
differential diagnostic considerations with regard to 
prenatal developmental disorders after exposure to 
medication (also see Table 5). In addition, the Em-
bryotox online information portal at www.embryotox.
de, covering the 430 most important medications, is 
accessed by, on average, 10 000 visitors daily. Via an 
online questionnaire system, individual counselling 
can also be initiated from this website. Information 
about medications in pregnancy in German is also of-
fered by centers in Ulm (www.reprotox.de), Austria 
(Graz; www.embryotox.at) and Switzerland (Zurich; 
www.sappinfo.ch).

With the consultation at the PVZ for Embryo -
toxicology, a documentation of the course of the 
 pregnancy is initiated with the patient’s consent. The 
data obtained, including neonatal findings (recently in 
a pilot project up to age 2 years), are analyzed by the 
multidisciplinary Embryotox team on a case-by-case 
basis and the anonymized data are included in pro -
spective cohort studies and case series. Abnormal 
pregnancy courses, some of which are received retro-
spectively by Embryotox as reports related to adverse 
drug reactions (so-called “ADR reports“), are passed 
on to the Federal Institute for Drugs and Medical De-
vices (BfArM) or the Paul Ehrlich Institute (PEI) after 
critical evaluation. These measures are intended to 
ensure continuous monitoring of medication safety in 
pregnancy. This strategy allows to generate or verify 
signals, quantify risks and rule out suspected associ-
ations. It does not only cover recently approved medi-
cations, but established medications as well.

The use of medication while breastfeeding
Although the information provided in package inserts 
may suggest otherwise: There are “breastfeeding-com-
patible” medications available for almost every indi-
cation. However, as with pregnancy, for information 
about these medications, special information resources, 
such as Embryotox or [2–5, 24, 26–28] have to be con-
sulted. If the right medication is selected, there is no 
need for nursing breaks, expressing milk, let alone 
weaning. A single dose of hardly any medication poses 
a risk to the breastfed child—apart from a few excep-
tions, such as cytostatics and radionuclides. However, 
repeated intake or long-term medication may result, via 
the breast milk, in an accumulation of the medication in 
the infant and adverse reactions. This mainly applies to 
centrally acting drugs: opioids, psychiatric medications 
and anticonvulsants. The responsible pediatrician or 
midwife should be fully informed about the breastfeed-
ing mother’s medication intake. In general, the 
breastfed child should be monitored for the emergence 
of new signs and symptoms whenever the mother re-
ceives medication for several days. If adverse events 
are suspected, the concentration of the medication in 
the blood of the breastfed child should be determined 
and Embryotox should be contacted for further evalu-
ation, if necessary. Young infants less than 2 months of 

age are more sensitive to any (long-term) medication of 
the mother; this applies in particular to premature in-
fants. However, since preterm and ill infants benefit 
most from breast milk, maternal medication should not 
be taken as a reason to rush weaning in this sensitive 
population. Last but not least: After pregnancy may be 
before pregnancy. A woman can get pregnant while 
breastfeeding. Consequently, pregnancy-compatible 
medications should (also) be given preference while 
breastfeeding.

Conclusion
Medications acceptable for use in pregnancy (and while 
breastfeeding) are available for almost all indications. 
Medication should be selected based on information in 
the qualified literature [2–5, 24, 26–28] or after consul-
tation of relevant centers (for example Embryotox)—in 
case of chronic disease or recurrent symptoms 
 requiring treatment, these medications should best be 
introduced before a pregnancy is established. Women 
of childbearing potential should primarily be treated 
with pregnancy-compatible medications. New or insuf-
ficiently studied medications are only acceptable if the 
treatments of first choice are not effective enough or 
not tolerated. It is mandatory not to use substances with 
proven developmental-toxic effect. Then again, the in-
take of a medication contraindicated in pregnancy does 
not necessarily represent a high-risk situation. The fact 
that such an exposure has occurred is by no means a 
valid reason to terminate the pregnancy. The counsell-
ing-associated documentation of the course of exposed 
pregnancies by Embryotox enables high-quality obser-
vational data to further clarify medication safety.

 Key messages
● The differentiated characterization of the medication-related 

risk in pregnancy ensures compliance and prevents fears.
● Indiscriminate discontinuation of an effective medication can 

also pose a risk to the unborn child. 
● Care should be taken that any preexisting chronic condition 

is already well controlled and stable when planning a 
 pregnancy in order to prevent any potentially risky treatment 
escalations during pregnancy.

● All women of childbearing age should preferentially be 
treated with pregnancy-compatible medications.

● In all of their patients of childbearing potential, the treating 
gynecologists should have a multidisciplinary overview of 
medications being potentially inadequate in pregnancy. 
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