






BACKGROUND

OCD is an often-disabling developmental neuropsychiatric disorder with 
a lifetime prevalence of 1.5-2.5%.
Ranked among the 10 most debilitating disorders of any kind by WHO.
Treatment-refractory disease is common.
Causes of OCD are poorly understood, limiting therapeutic advances.
Strong evidence for a genetic contribution, but finding high-confidence 
risk genes has been challenging.
Germline de novo single-nucleotide variants (SNVs) and indels have 
pointed to OCD risk genes.
Other types of genetic variation, including rare copy-number variants 
(CNVs), are implicated in autism and related disorders.
The role of small-to-medium (<500 kilobase) CNVs has not yet been fully 
explored in OCD.

METHODS

We identified rare genetic 
copy-number variants in 
whole-exome 
sequencing data from 
patients with obsessive-
compulsive disorder.

These variants 
significantly overlap 
genes expressed in early 
fetal cortex and 
cerebellum.

RESULTS

Figure 1. Expression analysis of genes overlapping de novo OCD CNVs.

DISCUSSION

Putative rare CNVs are enriched in OCD patients compared to controls, 
suggesting they may play a role in OCD pathogenesis.

Genes overlapping de novo CNVs identified in OCD patients have 
enriched expression in early fetal cortex and cerebellum.

Genes containing rare CNVs may provide future avenues of exploration for 
studies of OCD pathophysiology.
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Simons Simplex Collectionb

855 unaffected control trios
Nimblegen EZExome v2 capture 

library, Illumina HiSeq 2000

OCD Sequencing Consortiuma

222 affected OCD trios
Nimblegen EZExome v2 or MedExome

capture library, Illumina HiSeq 2000

777 unaffected trios passing quality 
control metrics for exome sequencing

184 affected trios passing quality 
control metrics for exome sequencing

Identify putative CNVs in exome 
sequencing data using XHMMc

Filter for rare inherited and de novo CNVs 
using PLINKd and PLINK/Seq toolsets

Enrichment analysis

Table 1. Rare CNVs are enriched in OCD compared to unaffected 
controls. Two outlier OCD trios with excess CNVs were removed.

Table 2. Pathway analysis of 60 genes overlapping de novo OCD CNVs.

OCD 
(182 families)

Control 
(777 families)

Rate 
ratio

p-value

# rare CNVs 369 609 2.59 < 2.2E-16

Sum of lengths (Mb) 13.8 24.3 2.42 < 2.2E-16

# samples with CNVs 123 426 1.23 0.050

a) Cappi et al., 2017
b) Fischbach and Lord, 2010
c) Fromer and Purcell, 2014
d) Purcell et al., 2007

KEGG pathway name p-value

Protein digestion and absorption 2.1E-04

Cytochrome P450 drug metabolism 1.7E-03

Cytochrome P450 xenobiotic metabolism 2.0E-03

Spatiotemporal region p-value

Cortex early fetal 0.001

Cerebellum early fetal 0.002
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Treatment participation outcomes
are associated with:

- Living with both parents
- Symptom severity

- Interpersonal problems 

Ethnicity has no predictive value for 
treatment participation outcomes

when controlling for these variables.
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Background
Missed appointments and treatment attrition may result in inefficient and 
ineffective use of available mental health resources. Client retention is a 
particular challenge in child and adolescent behavioral health due to the 
presence of family related variables (e.g. parenting behavior, 
socioeconomic status, and household size) in addition to child problem 
related variables (e.g. symptom severity, co-morbid disorders, and problem 
longevity) (Miller, Southam-Gerow & Allin 2008). Previous studies have also 
shown greater risk for treatment dropout among racial and ethnic minority 
populations (Gonzalez et al., 2017; Miller, Southam-Gerow & Allin 2008; 
Kendall & Sugarman, 1997; Kazdin, Stolar & Marciano, 1995). It is important 
to identify potential factors that may account for this observed difference. 
Understanding specific underlying causes of treatment attrition will enable 
clinicians to implement targeted interventions for at risk patients. 
Interventions may focus on psychoeducation about services, expectation 
setting, or the assessment and reduction of patient/family specific barriers 
to treatment. Each of these approaches has been shown improve treatment 
retention and increase engagement (Kazdin, Holland & Crowley, 1997).

While initial results identified race and ethnicity as significant predictors of 
treatment completion (Table 3. Logistic Regression Model Including 
Demographic Factors Only), the addition of contextual factors (living 
situation) and clinical severity (anxiety and depression) resulted in 
improved model fit (Table 4. Logistic Regression Model Including Predictor 
Variables). This combined model (N=78) correctly predicted 76.9% of cases, 
compared to 72.2% for the model including demographic variables alone 
(gender, age, minority status). Ethnicity was no longer a significant 
predictor of treatment participation once other variables were included in 
the combined model. Treatment completion was associated with living 
with both parents, higher levels of anxiety, and lower levels of 
interpersonal problems at the start of treatment. 
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Out of the 204 participants who met inclusion criteria for this study, 78 with 
complete data were included in the analyses.

Measures
Demographic characteristics: used in the analyses included living situation (living 
in a 2-parent household vs. other), race/ethnicity (self identifying as Caucasian vs 
other).
Treatment completion: Billing and charting records were reviewed to code 
treatment completers as attending 16 psychotherapy sessions within the first 24 
weeks of treatment.
Neighborhood Context:
address were gathered to obtain percentage of residents above the poverty level, 
percentage of residents with a high school degree, percentage of owner occupied 
housing units.

: (Kovacs, 1992). The CDI is a 27-item self-rated 
questionnaire that measures symptoms of depression for youth ages 7-71. The 
interpersonal problems subscale was used in this study. 
Multidimensional Anxiety Scale for Children: (March, 1997). The MASC is a 39-
item youth self-report measure of child anxiety. 

Analyses
1. Examined differences in treatment participation outcomes based on 
demographic characteristics, neighborhood context and clinical severity (X2 

and T-tests).
2. Investigated the contribution of previously identified predictors of 
treatment participation (demographic factors)using logistic regression. 
3. Examined changes in logistic regression results with additional contextual 
factors (living situation, clinical severity). 

The three predictors of treatment retention found to be significant in our 
combined model (living situation, symptom severity, and co-morbid 
interpersonal problems) are similar to those indicated by previous studies 
(Örengül & Görmez, 2017; Lee et al., 2019). However, several previous 
studies also include ethnicity as an independent predictor of treatment 
retention (Gonzalez et al., 2017; Miller, Southam-Gerow & Allin 2008; 
Kendall & Sugarman, 1997; Kazdin, Stolar & Marciano, 1995). In contrast, 
our study shows that controlling for other clinical and social variables 
accounts for the lower treatment completion rate observed in ethnic 
minority youth. This is an important distinction, because recognition of 
these more specific underlying factors can aid clinicians in selecting 
targeted interventions to improve treatment retention. Such interventions 
include assessment of barriers to treatment, psychoeducation about 
services, and expectation setting (Becker et al., 2015).

.  

Table 4. Logistic Regression Model Including Predictor Variables

Parameter Estimate Standard Error Wald X2 Odds Ratio Estimate
95% CI 

Lower Upper
Constant 2.75 2.11 1.70 15.59

Gender
(ref = female)

0.45 0.57 0.62 1.56 0.51 4.77

Age -0.10 0.10 0.99 0.90 0.74 1.10

Race/ethnicity
(ref = minority)

0.03 0.57 0.00 1.03 0.33 3.17

Living situation
(ref = not living with both parents)

-1.36 0.68 4.03* 0.26 0.07 0.97

CDI Interpersonal Problems
(T score)

-0.11 0.04 6.56* 0.90 0.83 0.97

MASC Total
(T score)

0.06 0.03 4.89* 1.06 1.01 1.12

Binary logistic regression model to predict treatment completion (defined as attending 16 psychotherapy sessions within the first 24 weeks of treatment), N=78  * p < 0.050; **  p < 0.010; *** p < 0.001

Table 2. Demographic characteristics differences
in Treatment Completion (Chi square comparisons)

Parameter N X2

Gender
(male vs female)

176 0.04

Race/ethnicity*
(Caucasian vs other)

176 5.79*

Insurance
(public vs private)

172 0.15

living situation*
(both parents vs other)

123 4.95*

* p < 0.050; ** p < 0.010; *** p < 0.001

0 20 40 60 80 100

MASC Total (T-score)*
CDI Interpersonal (T-score)**
Owner-Occupied Housing (%)

High School Degree (%)
Above Poverty Level (%)

Figure 1. Neighborhood context and clinical 
severity differences in treatment 

completion (T-Test comparisons)

completed did not complete

Table 3. Logistic Regression Model Including Demographic Factors Only

Parameter Estimate Standard Error Wald X2
Odds Ratio 
Estimate

95% CI 
Lower Upper

Constant -0.48 0.55 0.76 0.62

Gender
(ref = female)

-0.12 0.34 0.11 0.89 0.46 1.75

Age 0.01 0.04 0.03 1.01 0.93 1.10

Race/ethnicity 
(ref = minority)

-0.82 0.34 5.73* 0.44 0.22 0.86

Binary logistic regression model to predict treatment completion (defined as attending 16 psychotherapy sessions within the first 24 weeks of treatment), N=176 * p < 0.050; **  p < 0.010; *** p < 0.001

Table 1. Demographic information
Age Gender
Range 3-18 Female 52%
Mean 10.8 Male 48%
SD 4.0 All Others 0%
Race/ethnicity Primary residence
Caucasian 36% Both Biological Parents 67%
Latino 16% Both Adoptive Parents 2%
African American 40% Biological Mother 26%
Asian 3% Biological Father 1%
All Others 5% Grandparent 2%

All Others 2%

Participants
Participants are youth and families 
seeking services at the Pediatric Stress 
and Anxiety Disorders Clinic, 
specializing in the treatment of anxiety 
disorders in youth. This clinic is located 
within an urban, university child 
psychiatry department. 
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OVERVIEW

Morphometric changes in grey matter are thought to continue across 
childhood, adolescence and into adulthood. (Krongold et al., 2017).
Ecological influences such as early life adversity or traumatic stress 
exposure may alter trends in grey matter development (Heyn et al., 
2019).  However, while linking non-normative brain development to 
environmental influences or psychopathology relies on a firm reference 
for normative brain development.
While cross sectional and longitudinal studies suggest overall grey 
matter thinning over time (Krongold et al., 2017) current models fail to 
account for differences in pubertal development that may impact brain 
development.
Using data from a Census-representative nationally-distributed sample, 
the current study seeks to identify volumetric change in grey matter 
across development which also account for differences in pubertal 
development. 

METHOD

Anatomical MRI scans and secondary data come from the NIH MRI 
Study of Normal Brain Development
Scans were obtained at up to three time points from typically 
developing youth ranging in age from 4.9-18 years.  
All images were screened for quality control at time of scan by the 
original investigators (BDCG, 2012). 
Preprocessing and cortical reconstruction of received scans was 
performed using the automated, atlas-based process in FreeSurfer 
v6.0.  
Analyses were conducted using hierarchical linear modeling (HLM 
v7.04; Raudenbush et al., 2011), as appropriate for non-independent 
observations.

Within-subjects (Level 1):
GreyMattterti = 0i + 1i*(SINCE1STti) + 2i*(ETIVti) + eti

Between-subjects (Level 2):

0i = 00 + 01*(AGE@1STSCANi) + r0i

1i = 10 + 11*(AGE@1STSCANi) + r1i

2i = 20

DISCUSSION

Individual increases in pubertal status may attenuate grey matter 
decline during the typical cortical thinning of pediatric development for 
boys.  
Pubertal status does not appear to impact the decline in grey matter of 
developing girls. 
The dynamic change in grey matter volume across age are observed, 
and further confirm that such change may continue well into early 
adulthood.
Our findings demonstrate the viability of an approach that distinguishes 
between and within-person longitudinal change in ROI volumes and 
accounts for differences in pubertal development between persons.
This study is strengthened by its use of a large, representative sample 
of normative youth in a wide age range.  Notable limitations include a 
reliance on 1.5T scans for volumetric estimates, and the lack of true 
longitudinal data from across the ages of interest.  
Future research will compare typical grey matter development with the 
grey matter development of children with stressful early life events or 
trauma. 
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Modeling Grey Matter Changes 
During Typical Childhood Development
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Models which account for 
between-subjects differences may 
be more effective in characterizing 
typical grey matter development.

Puberty may attenuate grey matter 
decline in boys

Participant Demographics

Participants 330

Gender 54% Female, 46% Male

Average Age 11.37 years

Age range 4.88-18.53 years

Average Pubertal Stage 2.62

Average Adjusted Family Income $72,000





BACKGROUND

Autism Spectrum Disorder (ASD) is characterized by deficits in social communication and restricted 
and repetitive behavior patterns which present in early development and cause impairment in 
functioning.1 Maternal  15q11-13 duplication syndrome (dup15q) is one of the most frequent and 
penetrant genetic abnormalities associated with ASD.2 Genetic screening of patients with ASD has 
found rates of dup15q in the range of 0.25-1 %. There are two chromosomal abnormalities associated 
with the syndrome, both of which involve the imprinted Prader-Willi/Angelman syndrome critical 
region. The first results in an isodicentric chromosome 15 with two additional maternally derived copies 
of 15q11.2-q13.1 and tetrasomy of the region. The second results in an interstitial duplication of 
15q11.2-q13.1 which typically gives trisomy of the region.3 Isodicentric chromosomes are found in 
~80% of patients and interstitial duplications are found in the remaining ~20% of cases.2 Dup15q 
syndrome has been associated with epilepsy, intellectual disability, hypotonia with motor delays, 
language impairment, social impairments, and ASD. Symptoms in patients with the isodicentric
abnormality are generally more severe and there is a higher chance the patient will develop epilepsy.3

Psychiatric symptoms, including aggression and hyperactivity, have been described as significant 
comorbidities in dup15q.4,5

Mood disorders are one of the most common psychiatric comorbidities reported in individuals with 
ASD.6 Mood changes can go unnoticed in some individuals with ASD because of an insufficiency in 
language skills needed to express their emotions, to describe changes in mood, or to verbalize biological 
symptoms of depression. While typical manic symptoms, such as overspending, gambling, and other 
pleasurable goal-oriented behaviors, may not be present, behavior problems may be present in the form 
of aggression, intrusiveness, restlessness, or general agitation. Bipolar symptoms may be more notable 
and disruptive and overlap with impulsivity and irritability associated with a primary diagnosis of ASD. 

Carbamazepine is prescribed in disorders including epilepsy, bipolar mood disorder, and neuropathic 
pain. Carbamazepine has several sites of action with voltage-dependent sodium channels as the main 
target. Due to its multi-faceted effects on the brain and nervous system, the precise mechanism of action 
for carbamazepine in each condition has yet to be established.7 Carbamazepine has been reported as 
effective in managing comorbid seizures in dup15q.8 Carbamazepine has not been reported to be used 
as a mood stabilizer in this population. In this poster, we describe the role of carbamazepine for use in 
mood stabilization of patients with dup15q. 

METHODS

We retrospectively reviewed the charts of five patients presenting with maternal dup15q11-q13 seeking 
treatment for behavioral problems, and in four cases, seizures. Patients were followed by FN and EC in 
the Neurodevelopmental Disorder Psychopharmacology Clinic at the University of Illinois Chicago. The 
patients were numbered chronologically based on their presentation to the Clinic. The number of clinic 
visits and phone calls were tallied for each patient while taking and not taking carbamazepine. 

Maternal 15q11-q13 Duplication Syndrome with ASD: 
Mood Stabilization by Carbamazepine

Christopher George Viamontes1, Jorge Castillo Gonzalez2, Fedra Najjar2, Edwin H. Cook Jr.2

RESULTS

Patient 1:
Patient 1 is a 45-year-old female who has been followed as an outpatient for 27 years. Haloperidol was 
trialed by a previous provider for self-injurious behavior (SIB) with no improvement. The patient has 
comorbid seizures well-controlled with 100mg TID of carbamazepine. Patient had the following 
comorbid behavioral symptoms: SIB, hyperactivity, and aggression. Her psychiatric symptoms are 
controlled with carbamazepine for hyperactivity and aggression and paroxetine for SIB. She has had 
no major side effects with her current medications, including no neutropenia. 

Patient 2:
Patient 2 is a 23-year-old male who has been followed for 17 years and who does not have comorbid 
seizures. He has the following comorbid behavioral symptoms: hyperactivity, impulsivity, irritability, 
and anxiety. His psychiatric symptoms are currently controlled with 800mg BID of carbamazepine for 
hyperactivity, bipolar mood disorder, and anxiety. He has no major side effects on his current 
medications and no neutropenia. Prior to carbamazepine, valproate had been trialed but led to 
paradoxical worsening of symptoms. Oxcarbazepine and aripiprazole were then started with mild 
improvement. Oxcarbazepine was cross-titrated with lamotrigine leading to further improvement of 
symptoms but dose-related tics. Lamotrigine was then discontinued for carbamazepine with improved 
symptoms and a decrease in tics. Citalopram and fluoxetine were trialed for continuing anxiety and 
mood problems leading to no improvement and an increase in activity, respectively. The patient 
continued to have hyperactivity after trials of mixed amphetamine/dextroamphetamine salts XR, 
dexmethylphenidate XR, guanfacine ER, atomoxetine, and mirtazapine were unsuccessful. He has 
recently been restarted on low dose aripiprazole.

CONCLUSIONS

• In treating five patients with maternal isodicentric 15q11-13 duplication  syndrome, 
carbamazepine more effectively stabilized mood than alternative treatments

• The properties of carbamazepine as an anti-epileptic and mood stabilizer make it an 
option for treatment in this population with high risk for seizures and comorbid 
psychiatric symptoms

• Four of the five patients had epilepsy which denotes the importance of 
communication between psychiatrists and neurologists to ensure optimal treatment 
management, especially when considering the overlap between mood stabilizers and 
anti-epileptics 

• Neutropenia was observed in two of the five patients
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Patient 3:
Patient 3 is a 34-year-old female who has been followed in the clinic for 13 years. She has comorbid seizures 
currently controlled with carbamazepine. She has the following comorbid behavioral symptoms: hyperactivity, 
mood lability, intrusiveness, and pressured speech. Her psychiatric symptoms are controlled with 800mg BID of 
carbamazepine along with risperidone. She has had drooling due to risperidone which is currently controlled with 
benztropine. She has had neutropenia which prompted attempts to switch to another anticonvulsant/mood stabilizer 
by another provider which led to status epilepticus and worsened behavior. Her seizures were stabilized with 
oxcarbazepine along with risperidone, but she continued to have worsened psychiatric symptoms. Oxcarbazepine 
was cross-titrated to carbamazepine with improved symptoms and continued seizure control along with 
neutropenia. Because of the neutropenia, valproate and oxcarbazepine trials were repeated but less effective than 
carbamazepine. Both lamotrigine and lithium were prescribed but discontinued due to adverse effects (rash and 
severe polyuria/polydipsia respectively). Carbamazepine was then restarted with improvement in mood stability, 
including irritability. 

Patient 4:
Patient 4 is a 20-year-old female who has been followed in the clinic for twelve years. Patient has myoclonic 
epilepsy which has been controlled with clobazam. She has the following comorbid behavioral symptoms: anxiety, 
hyperactivity, mood lability, and impulsivity. Her psychiatric symptoms are currently controlled with 600mg BID of 
carbamazepine for hyperactivity, mood lability, and impulsivity, citalopram for anxiety, aripiprazole for control of 
risky behaviors, and methylphenidate for hyperactivity. Her dose of carbamazepine has not been increased due to 
mild neutropenia. She has had no other major side effects on her current medications. Oxcarbazepine was initially 
trailed but did not improve symptoms. Carbamazepine was started with an improvement of symptoms. Her 
seizures worsened so carbamazepine was stopped for clobazam by neurology. She had an acute anxiety attack 
shortly thereafter which led to admission to the hospital. Carbamazepine was restarted with another admission for 
anxiety before it reached therapeutic levels. She has had no admissions since that time. 

Patient 5:
Patient 5 is a 21-year-old male who has been followed for twelve years. He has a history of comorbid grand mal 
epilepsy that evolved into juvenile myoclonic epilepsy with seizures controlled with valproate and lamotrigine 
prescribed by neurology. He has had the following comorbid behavioral symptoms: hyperactivity, aggression, and 
short duration of sleep. He is currently on guanfacine ER and amphetamine/dextroamphetamine mixed salts XR for 
hyperactivity and carbamazepine which has reduced aggression and short duration of sleep at 800 mg/day divided 
in 3 doses. He has had no major side effects with his current medications, including no neutropenia. 

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 

Haloperidol
Risperidone

Valproate
Oxcarbazepine
Citalopram
Amphetamine/
Dextroamphetamine
Mixed Salts, XR
Dexmethylphenidate, 
XR 
Atomoxetine
Lamotrigine 
Aripiprazole 
Fluoxetine
Mirtazapine

Oxcarbazepine 
Valproate 
Lamotrigine 
Lithium
Olanzapine

Methylphenidate
Oxcarbazepine
Dexmethylphenidate, 
XR
Risperidone
Escitalopram 
Amphetamine/
Dextroamphetamine 
Mixed Salts, XR

Methylphenidate
Clonidine
Melatonin
Atomoxetine
Quetiapine

Table 1: Unsuccessful Psychopharmacotherapies

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 

Paroxetine Guanfacine ER
Aripiprazole

Risperidone Clobazam
Citalopram
Aripiprazole
Lisdexamphetamine

Valproate
Lamotrigine
Guanfacine ER
Amphetamine/
Dextroamphetamine 
Mixed Salts, XR

Table 2: Current Psychotropic Medications in Addition to Carbamazepine

Figure 1: Contacts With and Without Carbamazepine
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