Prenatal antidepressant exposure as a risk factor for autism spectrum disorder: an examination of the evidence
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Background

Results

Conclusions

Serotonin has a key role in the development of the human central nervous system.
Serotonergic neurons form early in development, at the fifth gestational week, and
innervate most areas of the growing brain.’

Serotonergic input regulates the assembly of neural circuits? and directs neuronal
differentiation and migration, synaptogenesis, and dendritic pruning.3

As a trophic factor, serotonin may influence the ability to manipulate and process
information by directing the differentiation and microstructural organization of the
cortex*%; it may also influence the ability to apprehend sensory stimuli via its role in
the development of the somatosensory cortex.6.” As a neurotransmitter, serotonin
may, either alone or in conjunction with the neuropeptide oxytocin, have an effect on
the modulation of social behavior.8

Autism spectrum disorder (ASD) is characterized by abnormalities in these same
three domains: information processing, the interpretation of sensory stimuli, and
social behavior.

Furthermore, ASD has been repeatedly associated with abnormalities of the
serotonin system: peripheral hyperserotonemia, for example, may occur in 25 to 41%
of individuals with ASD. 9.10.11

By far the most commonly prescribed antidepressants are selective serotonin
reuptake inhibitors (SSRIs) 2, which directly alter extracellular serotonin levels in the
brain and are known to cross the placenta.'s

Therefore, in principle, there is a plausible mechanism of action by which maternal
use of SSRI antidepressants could be an ASD risk factor for the developing fetus.

Is there evidence to suggest that such a risk actually exists?

Methods

A search of the MEDLINE and Web of Science Core Collection databases identified
six case-control studies and four cohort studies that specifically examined a potential
association between prenatal antidepressant exposure and ASD.

Methodologies, inclusion and exclusion criteria, adjusted covariates, and results were

qualitatively compared.
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2, 4, 6: Appeared to draw on substantially the same Danish datasets.

5: Found increased risk of DD in boys exposed to antidepressants (AOR 3.39), strongest in third trimester (AOR 4.98) .
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7: Found increased risk of ADHD with antidepressant exposure (AOR 1.81), even when controlling for maternal depression. Not replicated by 9.

9: Replication of 7 that used a novel methodology combining EHR data from Partners HealthCare with two other Massachusetts hospital systems.

10: Found increased risk of adolescent depression with SSRI exposure (compared to unmedicated maternal psychiatric illness): AHR 1.78.

Interpretation

Data are equivocal regarding whether prenatal antidepressant
exposure is an ASD risk factor: existing studies are
heterogeneous in design and adjusted covariates, and have
yielded conflicting results.

Any possible risk would have to be weighed against the risks of
untreated maternal depression.

More research in this area is needed so that clinicians and
patients can make informed decisions regarding treatment of

depression during pregnancy.

References

1: Turlejski K. Evolutionary ancient roles of serotonin: long-lasting regulation of activity and development. Acta
Neurobiologiae Experimentalis. 1996;56:619-636. 2: Riccio O, Jacobshagen M, Golding B, et al. Excess of serotonin affects
neocortical pyramidal neuron migration. Trans/ Psychiatry. 2011;1:e47. 3: Oberlander TF. Fetal serotonin signaling: setting
pathways for early childhood development and behavior. J Adolesc Health. 2012;51(2 Suppl):S9-16. 4: Borue X, Chen J,
and Condron BG. Developmental effects of SSRIs: lessons learned from animal studies. Int J Dev Neurosci.
2007;25(6):341-7. 5: Blatt GJ. The neuropathology of autism. Scientifica. 2012;2012:703675. 6: Zafeiriou DI, Ververi A, and
Vargiami E. The serotonergic system: its role in pathogenesis and early developmental treatment of autism. Current
Neuropharmacology. 2009;7(2):150. 7: Chugani DC. Role of altered brain serotonin mechanisms in autism. Mol Psychiatry.
2002;7 Suppl 2:S16-7. 8: Marazziti D, Baroni S, Giannaccini G, et al. A link between oxytocin and serotonin in humans:
Supporting evidence from peripheral markers. European Neuropsychopharmacology. 2012;22(8):578-583. 9: Schain RJ,
and Freedman DX. Studies on 5-hydroxyindole metabolism in autistic and other mentally retarded children. The Journal of
Pediatrics. 1961;58(3):315-320. 10: Janusonis S. Origin of the blood hyperserotonemia of autism. Theor Biol Med Model.
2008;5:10. 11: Ruggeri B, Sarkans U, Schumann G, and Persico AM. Biomarkers in autism spectrum disorder: the old and
the new. Psychopharmacology (Berl). 2014;231(6):1201-16. 12: Stafford RS, MacDonald EA, and Finkelstein SN. National
patterns of medication treatment for depression, 1987 to 2001. Primary Care Companion to the Journal of Clinical
Psychiatry. 2001;3(6):232. 13: Rampono J, Simmer K, llett KF, Hackett LP, Doherty DA, Elliot R, Kok CH, Coenen A, and
Forman T. Placental transfer of SSRI and SNRI antidepressants and effects on the neonate. Pharmacopsychiatry.
2009;42(3):95-100. 14: Croen L, Grether J, Yoshida C, Odouli R, and Hendrick V. Antidepressant use during pregnancy
and childhood autism spectrum disorders. Arch Gen Psychiatry. 2011;68(11):1104-1112. 15: Sgrensen MJ, Grgnborg TK,
Christensen J, Parner ET, Vestergaard M, Schendel D, and Pedersen LH. Antidepressant exposure in pregnancy and risk
of autism spectrum disorders. Clin Epidemiol. 2013;5:449-59. 16: Rai D, Lee K, Dalman C, Golding J, Lewis G, and
Magnusson C. Parental depression, maternal antidepressant use during pregnancy, and risk of autism spectrum disorders:
population based case-control study. BMJ. 2013;346(apr19 1):f2059. 17: Hviid A, Melbye M, and Pasternak B. Use of
selective serotonin reuptake inhibitors during pregnancy and risk of autism. N Engl J Med. 2013;369(25):2406-15. 18:
Harrington RA, Lee LC, Crum RM, Zimmerman AW, and Hertz-Picciotto I. Prenatal SSRI use and offspring with autism
spectrum disorder or developmental delay. Pediatrics. 2014. 19: Gidaya NB, Lee BK, Burstyn I, Yudell M, Mortensen EL,
and Newschaffer CJ. In utero exposure to selective serotonin reuptake inhibitors and risk for autism spectrum disorder. J
Autism Dev Disord. 2014;44(10):2558-67. 20: Clements CC, Castro VM, Blumenthal SR, Rosenfield HR, Murphy SN, Fava
M, Erb JL, Churchill SE, Kaimal AJ, Doyle AE, Robinson EB, Smoller JW, Kohane IS, and Perlis RH. Prenatal
antidepressant exposure is associated with risk for attention-deficit hyperactivity disorder but not autism spectrum disorder
in a large health system. Mol Psychiatry. 2014. 21: Boukhris T, Sheehy O, Mottron L, and Bérard A. Antidepressant use
during pregnancy and the risk of autism spectrum disorder in children. JAMA Pediatr. 2016;170(2):117-24. 22: Castro VM,
Kong SW, Clements CC, Brady R, Kaimal AJ, Doyle AE, Robinson EB, Churchill SE, Kohane IS, and Perlis RH. Absence of
evidence for increase in risk for autism or attention-deficit hyperactivity disorder following antidepressant exposure during
pregnancy: a replication study. Trans/ Psychiatry. 2016;6:€708. 23: Malm H, Brown AS, Gissler M, Gyllenberg D, Hinkka-
Yli-Salomaki S, McKeague IW, Weissman M, Wickramaratne P, Artama M, Gingrich JA, and Sourander A. Gestational
exposure to selective serotonin reuptake inhibitors and offspring psychiatric disorders: a national register-based study. J
Am Acad Child Adolesc Psychiatry. 2016;55(5):359-66.

4 of 6 case-control studies and 1 of 4 cohort studies found a significant increase in ASD risk with maternal antidepressant use.

If an increase in risk exists, it may be highest in the first trimester.

Major potential confounders (including maternal psychiatric illness, advanced maternal age, and advanced paternal age) were not

controlled for in all studies.

Even in studies where an association was found, absolute risk was modest.
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