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Obsessive-compulsive disorder (OCD) is a developmental neuropsychiatric illness with
onset typically during adolescence or young adulthood. It can cause substantial lifelong
disability due to the severe and chronic course of the illness. As with most complex
neuropsychiatric disorders, the causes and pathophysiological mechanisms underlying OCD
are not well understood. This limits our ability to discover new treatments and interventions
that will alleviate suffering for the millions of people worldwide with this disorder. It is clear
that there is a genetic contribution to OCD risk, with modern estimates of heritability in the
range of 40-50%.1 While less often studied, environmental risk factors (e.g. infection,
trauma) have also been suggested in OCD, although causal associations are less certain.
There is great hope that continued study of genetic, epigenetic, and environmental
susceptibility in OCD will provide needed insights into disease mechanisms and risk factors
that can be leveraged for prevention and intervention.

In this issue of JAMA Psychiatry, Brander et al.2 present data from Swedish national
registers to investigate, prospectively, a number of perinatal risk factors that might be
associated with the subsequent development of OCD. A tremendous strength of this study,
aside from the power afforded by such a sizable cohort, is the use of within-family controls
(full siblings, raised in the same family, who had a different exposure to the potential risk
factor) to mitigate the effect of unmeasured environmental and genetic confounders, which
would presumably be shared by siblings. This study represents a significant advancement in
the field of OCD research by identifying several factors that are associated with increased
disease risk after correcting for unmeasured confounders and measured covariates. These
risk factors include: maternal smoking of at least 10 cigarettes per day during pregnancy,
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caesarian section delivery, preterm birth, low birth weight, large for gestational age, breech
presentation at labor, and low Apgar scores at 5 minutes after delivery. Furthermore, preterm
and low birth weight associations showed dose-response relationships, supporting OCD
causality. As might be expected, OCD risk also increases as the number of these perinatal
events increase. Indeed, they found that fully 40% of all identified OCD cases had at least
one of these risk factors! This is a finding of clear public health significance.

Judging by the effect sizes reported in the current study (hazard ratios of ~1.1-1.5), the
effects reported for common genetic variants in OCD,3 and previous estimates of the effects
of genetics and environment,* it appears that environmental risk factors carry at least as
much of an impact on OCD risk as some common genetic variants. While the mechanisms
underlying the association between OCD and these identified perinatal risk factors have yet
to be precisely identified, the present findings lend support to the long hypothesized critical
importance of the fetal environment that may hold relevance for the etiology of OCD and
other developmental neuropsychiatric disorders.>8 The authors of the current study cite the
relevant literature that speculate on several mechanisms that could lead from perinatal insult
to aberrant brain development and subsequent neuropsychiatric illness.

There is a tendency in psychiatry to speak about “nature versus nurture”, implying that
biological risk and environmental risk are mutually exclusive or that there should be an
effort to determine which set of risk factors exerts the greater influence on disease. However,
if the overarching goal is to clarify the underlying biology of a disorder in order to focus
new research and treatment targets, a more productive approach might be to look for points
of convergence among studies that focus on biological andenvironmental risk. In this
regard, one might ask what the genetic data tells us about OCD etiology and whether there
are points of convergence with the present study that would strengthen the case for the
importance of the perinatal time period. In fact, we were fascinated to find that these
environmental and genetic data may be highlighting a similar story.

In the first published whole-exome sequencing study in OCD parent-child trios, Cappi et al.”
identified 20 genes harboring rare de novo, protein altering mutations. Next, the authors
generated a protein-protein interaction (PPI) network and demonstrated its relatedness to the
most promising findings from earlier OCD GWAS studies.8 Using Ingenuity Pathway
Analysis (IPA, QIAGEN Redwood City, www.giagen.com/ingenuity) to look for enrichment
of the 37 most densely connected PPI genes in known biological networks, they found the
greatest enrichment within a network associated with embryonic development. Examination
of these genes using data from the BrainSpan Atlas of the Developing Human Brain
(www.brainspan.org)19, a rich dataset that allows one to map gene expression trajectories
across multiple brain regions over the full course of human development, shows that these
37 genes identified by Cappi et al. reach their peak expression in the orbital prefrontal cortex
and striatum, brain areas suspected to play key roles in OCD pathophysiology,1112 during
perinatal time periods.

These findings also point to the importance of epigenetic modifications that alter how our
DNA is read and transcribed very early in human brain development. It is clear that the
regulatory regions of the human genome are unique to our species and that they directly

JAMA Psychiatry. Author manuscript; available in PMC 2017 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fernandez and Leckman Page 3

impact the complex and dynamic regulation of gene expression during the course of
development.10 Given that heavy maternal smoking may set the stage for OCD and related
neurodevelopmental disorders such as Tourette syndrome,13 it will be important to explore
the epigenetic modifications that associated maternal smoking during gestation and their
overlap with genetic variants in OCD.14

In our estimation, the findings presented by Brander et al.2 provide one more important step
in efforts to elucidate OCD biology and risk. They also raise more questions than answers at
this stage. For example, are there different risk factors or biological mechanisms that might
lead to more severe or earlier-onset illness? The authors of the current study point out that
their cohort is overly representative of more severe cases, so it is not poised to address this
question in relation to perinatal risk factors. There is also a need for genetic studies that are
well-powered to address potential genetic contributions to OCD severity and age of onset.

Based on the work of Cappi et al.” and Lennington et al.,1> another question of great
interest, in our opinion, is whether there is any evidence from pre- and perinatal factors in
this cohort to strengthen some of the first genetic evidence for immune mechanisms
underlying some cases of OCD and related conditions.

The findings presented in this issue of JAMA Psychiatry are certainly intriguing and have
great public health significance. Additionally, they bring us one step further in our
understanding of OCD risk and underlying biology and are likely to influence the design of
future genetic, epigenetic, and environmental investigations. Further studies are required to
replicate these findings, and much more work will need to be done, for example in animal
and cell models, to dissect the mechanisms underlying the reported associations. Ultimately,
this work will continue to increase our understanding of OCD etiology and inform novel
interventions to alleviate and potentially prevent suffering from this common and
debilitating disorder.
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