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WHAT’S ALL THIS FUSS
ABOUT?
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GOOD TO REMEMBER

HMALM



LIMITED AVAILABLE
RESEARCH METHODS
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Randomized, controlled clinical trials seldom possible

Reliable risk assessment often difficult
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HOW TO INVESTIGATE THE SAFETY OF DRUGS
DURING PREGNANCY



Case control studies
o valuable for investigating rare events
o recall bias

Cohort studies
o possible to investigate several outcomes
o prospective, exposure known
o need for a large cohort to investigate rare outcomes

Causality cannot be confirmed
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What
medicines did
you use a year

ago? 



AND FURTHER ADDING
TO UNCERTANTY…
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HM-08302018

o a mesh of covariates,confounders, mediators and moderators
o maternal illness and illness severity
o genetic differences

CHALLENGES IN EPI STUDIES
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P-gp

P-gp



PHARMACOKINETICS DURING PREGNANCY

Intestinal motility decreases, gastric pH increases
Alveolar absorption may increase
Increased plasma volume -> increased renal clearance
Decreased S-albumin – unbound drug fraction may increase
Increased activity of several drug-metabolizing enzymes
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Koren and Pariente 2018



FETAL DEVELOPMENT
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Most drugs pass the
placenta
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Kuva 7.1. Kehityksen kriittisistd vaiheista voidaan antaa vain ylimalkainen aikataulu.
Punaiset kaudet ovat kaikkein herkimmdit, varjostetut vihemmdn herkkid teratogeeneille.








• paracetamol
• NSAIDs, ASA
• opioids
• migraine therapy
• chronic pain
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ANALGESICS



Has been considered safe for use anytime during pregnancy

 a centrally acting analgesic and antipyretic drug
 the exact mechanism of action is unknown 
 fetal drug concentrations equal to that of the mother

ANALGESICS; PARACETAMOL
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PARACETAMOL
A testosterone synthesis inhibitor 

• risk of undescended testis increased (Snijder et al. 2012)

Animal studies suggest: may affect fertility even in 
following generations (Dean et al. 2016)

 -reduced ovarian size in F1 and F2
 -reduced number of primordial follicles in F1 

progeny (both after maternal and paternal treatment)
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Use during pregnancy associated with adverse
neurodevelopment
 lower IQ at 5 years age (Liew 2016) 

delayed motor development (Vlenterie 2016; Brandlistuen 2013) 

hyperkinetic disorders, ADHD, ASD (ALSPAC; Liev 2016; Stergiakouli 2016; Avella-Garcia 
2016; Yström 2018) 

Biological mechanism not known
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PARACETAMOL
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Yström et al. 2017
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Efficacy similar to NSAIDs postpartum

During pregnancy: 25 cases reported in the literature (Allegaert et 
al. 2019)
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PARACETAMOL DURING PREGNANCY AND 
DUCTAL CLOSURE



 Several previous studies have observed an association

 A large register-based study found no association in sibling-controlled
analysis (Shaheen et al 2019)

15.5.2019 HMALM

PRENATAL PARACETAMOL AND CHILDHOOD
ASTHMA/ WHEEZING



SHOULD WE BE CONCERNED?
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Need to view the research results critically as paracetamol is currently 
the only over-the-counter medication recommended for pregnant 
women to self-treat pain and fever

 Use only when clearly indicated

 Continuous/ prolonged use during 3rd trimester -> consider US 
monitoring (ductal closure)
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TO A CERTAIN EXTENT, YES
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ANALGESICS; NSAIDS



Prostaglandins are important in 

 Rupture of the follicle
 Implantation
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NSAIDS AND FERTILITY
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IBUPROFEN
Detrimental for fetal ovary development (Leverrie-Penna et al. 2018)
• Ovarian tissue obtained from aborted fetuses, n=185, weeks 7-12

• Treatment with concentrations relevant for use in humans

• Ovarian germ cell numbers decline, increased apoptosis

• Changes seen already after 2 days, irreverible

after 5 days treatment
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NSAIDS DURING THE LATTER HALF OF PREGNANCY

 May impair renal blood flow and tubular function

 Consriction of the ductus arteriosus
-individual susceptibility, systemic/ topical therapy

 ASA (analgesic dose) risk of hemorrhage

 Metamizole (Litalgin®) – like NSAIDs
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NSAID DURING DIFFERENT PERIODS
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Ovulation
inhibition

Possible
impairment
of 
implantation

Possible
impairment of 
fetal ovary
development

Renal toxixity
Ductal constriction

28 weeks onwards
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NSAIDS

 Continuous use close to ovulation best avoided

 Continuous use after ovulation best avoided
 Occasional use (ibuprofen, diclofenac) acceptable

 Repeated use after 28 weeks to be avoided

HMALM



Only short-term use and with compelling indications

A possible increased malformation risk, not confirmed (Lind et al. 2017, Broussard ym 2011)

Slightly basic (pethidine, fentanyl) – may accumulate in the distressed fetus

Close to delivery: risk of respiratory depression and withdrawal symptoms

Withdrawal symptoms in the fetus to be avoided – slow tapering off the medication
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OPIOIDS



DRUGS USED FOR MIGRAINE; SEROTONIN
RECEPTOR AGONISTS

 >4,000 pregnancies (mostly sumatriptan, zolmitriptam, 
rizatriptan) (Spielmann 2018; Nezvalova-Henriksen 2013; Källen 2011)
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First line:
 Paracetamol
 Ibuprofen
Antiemetics (prochlorperazine, cyclizine, domperidone, ondansetron, 
metoclopramide)

If attacks >=once weekly, consider preventive therapy with
• tricyclics (amitriptylin, nortriptylin) or
• beta-blockers or
• small-dose ASA (75mg) (Jarvis et al. 2018)
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MIGRANE ATTACK



 Neuropathic pain: 
 amitriptylin, nortriptylin; venlafaxine; duloxetine
 Central neuropathic pain
 lamotrigine

 To be avoided: pregabalin, gabapentin, carbamazepine, 
oxcarbazepine

 Absolutely contraindicated: VPA
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CHRONIC PAIN



PHARMACOKINETICS DURING PREGNANCY
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Koren and Pariente 2018



ANTIEMETICS; MORNING SICKNESS OF PREGNANCY

15.5.2019

Mild symptoms:
Vitamin B6 (pyridoxine) 10-25mgx3
Antihistamines: meclozine 25mgx1-2, cyclizine 50mgx1-3

Moderate symptoms
Metoclopramide 10mgx3 (EMA recommendation 2013: length of treatment should not exceed 5 
days)
Prochlorperazine 5-10mgx3
Promethazine 25mgx3
(Ondansetron 4mgx3)

Severe symptoms
Ondansetron 4-8mgx3
Corticosteroids (hydrocortisone 100mgx2 iv/ prednisolone 40-50mg/daily, with gradual tapering
dose

HMALM



 A small increased risk of oral clefts reported in one study, not confirmed (Huybrechts
et al. 2018) 

 Potential for QT prolongation vs. electrolyte imbalance in hyperemesis -> risk for 
cardiac arrythmia (Koren 2014, Reichmann 2016)

 Primarily indicated in

 moderate/ severe cases

 preferably after 10th gestational weeks
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ONDANSETRON
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DRUGS AND BREASTFEEDING
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 Perfect nutrition for a newborn

includes all necessary nutrients apart from vitamin D

antibodies, interferons, growth factors and other molecules needed for 
normal immunodevelopment

colonization of the gut with favorable bacterial flora

decreased risk of infections, allergies, diabetes

15.5.2019 HMALM

BENEFITS OF BREASTFEEDING



 Perfect for the mother:
constriction of the uterus
protects from gynecological cancer, maturity-onset diabetes, 

possibly from hypertension and hyperlipidemia
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BENEFITS OF BREASTFEEDING



 mostly by passive diffusion
 free drug/ unbound to plasma proteins
 lipid solubility
 size of molecule
 charged/ uncharged molecules
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HOW DO DRUGS ENTER MILK;
PHARMACOKINETIC PROPERTIES



The gut wall may pass substances that are not usually absorbed

Renal excretion is slow

Capacity to metabolize drugs is low
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A NEONATE IS NOT A GROWN-UP…

Blake et al. 2005

selective 5-HT1 agonists



Cytostatic agents
Drugs including iodine 
Radioactive substances
(Lithium)
Doxepin
Gold compounds
Barbiturates
Illicit drugs
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CONTRAINDICATED DURING BREASTFEEDING



 Drugs that can achieve pharmacological concentrations in 
the infant 

 Drugs that have potentially serious adverse effects 
(immunosuppression, cognition, blood cell formation etc)

 New drugs with potentially harmful effects and no 
information about excretion into milk
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CAUTION SHOULD BE EXCERCISED



ANALGESICS AND BREASTFEEDING (1)

Compatible
paracetamol
NSAIDs; ibuprofen, diclofenac
COX-2 inhibitors not recommended, but celecoxib possible

local anesthetics

Not recommended
 ASA in analgesic doses
 opioids
metamizole
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not to be used during breastfeeding
with compelling indications, max 2-3 days
if longer,  infant monitoring is mandatory
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OPIOIDS



Ibuprofen, paracetamol
Diclofenac, naproxen
Sumatriptan, (eletriptan)

 if attacks >=once weekly, consider preventive therapy with tricyclics
(amitriptyline, nortriptyline) or beta-blockers (propranolol, 
metoprolol)
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DRUGS USED FOR MIGRAINE



amitriptylin, nortriptylin; (venlafaxine; duloxetine)
local anesthetics
local capsaicin
(Botulinum toxin)

Only when other options not available
(gabapentin)
(lamotrigine)
(Carbamazepine, oxcarbazepine, pregabalin)
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CHRONIC PAIN



ANTIEMETICS AND BREAST FEEDING
 antihistamines OK
metoclopramide short-term
 ondansetron
 no data but probably compatible (T1/2 3.5hm PB ~ 80%)

 prednisone, prednisolone, methylprednisolone
 low amounts in milk
 with high doses (>=40mg/ day) pause breast feeding for 4 hours
 1-2g/day; pause breastfeeding for 8-24 hours
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 Prefer drugs for which data on milk excretion are available
 Follow-up of infant (growth, sleep pattern etc). Neonates and preterm

infants may be more prone to adverse effects
 First days of life, low milk production, small amounts ingested
 Choose a drug with a short half-life/ high protein binding capacity/ 

low oral bioavailability
 Often possible to change to a safer drug
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TO INCREASE SAFETY



TERATOLOGY INFORMATION SERVICE, TIS
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Established in 1994, affiliated to PIC in 2004

Helsinki University Hospital, Emergency Medicine

Commune-based funding

Provides counseling on drug safety during pregnancy
and lactation



AIMS:
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primary prevention of birth defects/ avoiding unnecessary
pregnancy terminations

Data collection -> research

to reduce the work load of health care providers
(appr. 6,000 calls/ year)



Teratology Information Service

HELSINKI UNIVERSITY HOSPITAL, Emergency medicine
Open weekdays 9-12a.m.

Tel (09) 4717 6500
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