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Case #1



Case #1 

• 32 y/o woman

• PMH: depression & anxiety, treated with 
escitalopram 20mg OD 

• She has been taking escitalopram until 
yesterday

• Discovers she is pregnant, 6 weeks



Case #1

2-fold increased  risk for cardiovascular defects, in particular VSD



Case #1

• Anxious, she books an appointment for 
elective termination, for next week.

• She books an appointment to the MotheRisk
clinic, SickKids, following an advice of a friend



Case #1

reproductive toxicology



Reproductive toxicology



Complexity of studying drug safety in 
pregnancy

• Due to obvious ethical issues, very few randomized 
controlled trials exist. 

• Observational studies are used, with limitations:
– Small sample size
– Bias (missing data on important confounders)
– Questionable adherence
– Questionable timing of exposure
– Other medications used

• Incidence of major anomalies in the general 
population: 2-5%



Creators of information

• Teratogen information services (TIS) provide 
evidence‐based information regarding the 
benefit/risk of different exposures during 
pregnancy and lactation. 



Antidepressants in pregnancy



Antidepressants in pregnancy

• Up to 25% of women of childbearing age suffer 
from depression. 

• Up to 50% of all pregnancies are unplanned; by 
the time of discovery the fetus may have already 
been exposed. 

• Women are increasingly using SSRIs in pregnancy 

Br J Clin Pharmacol. 2008



2005



Consequences of early reports

Women abruptly discontinued their SSRIs
– Fatal cases were reported in Canada
– 3-fold increase in the risk  for a major depressive 

relapse 
J Psychiatry Neurosci 2001, JAMA 2006, Can Fam Physician 2011

Women chose to avoid SSRIs during pregnancy –
untreated depression

– Adverse maternal and neonatal outcomes

Obstet Gynecol 2004, N Engl J Med 2011,  Am J Obstet Gynecol 2014



Early reports - potential flaws

• Women who receive antidepressants usually have 
more severe depression than women who do not 
receive medications - confounding by indication

• Newborns exposed to antidepressants may be 
more carefully assessed than other newborns, 
leading to ascertainment bias

Clin Ther 2007

N Engl J Med 2011



ARE SSRIs teratogens?

• Biological plausibility: 
– Potential target sites have been identified where serotonin 

could regulate key cellular processes in cardiac development
Reprod Toxicol. 2011

• Experimental animal studies do not suggest an increased 
risk of congenital anomalies with SSRIs.

• Dose-response relationship was never observed

• Paroxetine is the most commonly reported SSRI associated 
with congenital anomalies, but no “class effect” was clearly 
demonstrated



Newer data

BMJ Open 2012

Danish Medical Birth Registry



Newer data – meta-analysis



What’s the verdict?
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Case #2

During breastfeeding, the infant began 
grinning and staring forward with 

outstretched limbs, was unresponsive for 1 
to 2 minutes and subsequently drowsy for 

20 minutes. 



Case #2

20 min after nursing (fresh breast milk), 8 hours after 
maternal morning bupropion dose, the infant 

vomited X6 and was somnolent for several minutes. 
She was immediately brought to the ED, where she 

became unresponsive, hypertonic, and cyanotic. 
She was treated with oxygen and intravenous fluids. 

The cyanosis resolved, and vital signs were WNL.
Physical examination revealed no abnormal findings.

A diagnostic workup, including blood tests, 
electrocardiogram (QTc = 400 ms), 
electroencephalogram, and head ultrasound, 
turned out negative.

Urine toxicology screening revealed 
bupropion and escitalopram. 
Breastfeeding was discontinued. After 
being asymptomatic for 48 hours, she 
was discharged.



Drug induced seizures in a 
breast-fed infant

Neuman et. al, Ann Pharmacother. 2014



Phamacokinetics of bupropion

At steady state, HB levels are 4-10 fold higher 
than BUP levels. 

Jefferson JW et al, Clin Ther. 2005

Bupropion Hydroxybupropion

CYP2B6



Data in our patient

• [BUP]ss= 0.12 ng/mL (based on milk levels and 
calculated dose)

• [HB]ss should have ranged 0.48-1.2 ng/mL.

• However, the observed concentration was 11.2 ng/mL.

• Possible explanations: 
– Most of the HB originated in the breast milk, rather than 

metabolism by the infant. 

– Immature elimination pathways in the infant (BUP 
accumulation)



Bupropion, escitalopram and seizures

• The epileptogenic nature of bupropion 
therapy is well described in adults. 

• The adverse events in our case were 
associated with levels that are lower than the 
reported “therapeutic range”.

• Possible explanations: 
– Higher susceptibility in infants. 

– Concomitant use of bupropion and SSRI was 
shown to increase the risk of seizures.

• Possible CYP2D6 inhibition, additive effects
Pisani F, Drug Saf. 2002
Spigset O, Acta Psychiatr Scand. 1997



Mothers are urged to breast-feed



Case #2 - Conclusion

• Breastfeeding infants are increasingly exposed 
to maternal medications

• Psychotropic drugs, especially in 
combinations, require clinical monitoring of 
the infant and awareness of potential harm



Can exposures to drugs 
via breastmilk be fatal ? 



Can exposures to drugs 
via breastmilk be fatal ? 

• In 2005, a 13 days old baby was found dead. 

• Postmortem analysis found extremely high 
levels of morphine 

• Mother was treated with codeine since birth 
and was exclusively breastfeeding her baby 

Lancet (2006)





Can exposures to drugs 
via breastmilk be fatal ? 

• Genetic analysis revealed that the mother was 
a CYP2D6 ultrarapid-metabolizer  (UM) 

Lancet (2006)



CYP 2D6

• Increased enzyme activity – UM (ultrarapid
metabolizers)
– Multiple gene copies

• 1% in Swedish Caucasians

• 3.6% in Germany

• 7-10% in Spain 

• 20% Saudi Arabians

• 29% Black Ethiopians

• 17% Jewish Ethiopeans

• 12% Sepharadic Jews

• 4-5% Yemenite Jews and Bedouines

• Clinical implications
• Poor response to antidepressants requiring higher doses

• Fatal codeine toxicity via breastfeeding



The plot thickens…
Drug transporters: P-gp, MRP1 – follow 
developmental pattern 

Increased risk for opioid toxicity in neonates

Lam et al, Pediatric RESEARCH, 2015



What did we learn ?



What did we learn?

• Principles of teratology

• Antidepressants in pregnancy – ongoing 
debate

• Exposure to drugs via breastfeeding

• Drug induced seizures

• Drug-drug interactions

• Pediatric / developmental clinical 
pharmacology & toxicology





שירותי רוקחות במכבי שירותי בריאות

בכל מרחב( Pharm.D)ת /ת קליני/רוקח•

אגף רוקחות מחוזי•

(ארצי)במטה קליניםפרמקולוגים •

•Therapeutic Drug Monitoring
•Pharmacogenetics
•Big Data Research(ורדה שליו' פרופ)

שמתעדכנת תקופתיתטרטולוגיחוברת מידע •

וירטואליםרוקחייםייעוצים•

–גישה ישירה למאגרי מידע •
LexiComp, Micromedex ועוד



Division of 
Clinical Pharmacology & Toxicology

• Israeli Poison Information Center

• Haifa Teratology Information Center

• Pediatric Clinical Pharmacology & Toxicology

• Pharmacogenetics

• Physiologically based pharmacokinetic models

• Occupational exposures



Thank you



Questions ?

galn2911@gmail.com


