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" Background Methods \/ Results \
Biomarker discovery In autism research || The dataset contained data from the baseline 1. As a baseline, correlations between individual variables and outcome variables as examined.
Includes a focus on identifying reliable, || measurements from 225 children with ASD(n=161) and » CSS: the highest correlations were observed in ET %head averaged across AM,SI,SS
guantitative measures assoclated with typical development(n=64). K-nearest-neighbors is used paradigms, %heads(AM), and %looking(Sl), r = 0.548, 0.469, 0.447. The average correlation
meaningful subtypes. Standard for imputation of missing predictors. Using a variety of across all variables was r = 0.282.
approaches investigate how specific machine-learning techniques, with 10-fold 100x- * 1Q: ET looking % (SI), EEG erp (faces_good) and ET looking % (SS) showed top
values extracted from individual repeated cross validation, this study examines the correlations of r = 0.47, 0.45, 0.43. Similar to CSS, the mean variable correlation was r =
experimental paradigms, drawn from Pearson’s correlation of predictions derived from these 0.280.
methodologies such as eye tracking 47 potential predictors to ADOS calibrated severity
(ET) and electroencephalography scales(CSS) and 1Q. The complete set of predictors, 2. Using 2" and 1%t order LM,SVM and RF with all derived measures (EEG&ET) achieved:
(EEG), relate to clinical outcomes. LASSO, principal component analysis(PCA), elastic « CSS: r =-0.000576 (2"d order LM), 0.545(1storder LM), 0.609 (SVM), 0.584 (RF).
While powerful, these approaches do net(EN) and ridge decision tree(RDT) are used for « |Q: r =0.00307 (2" order LM), 0.549(15torder LM), 0.533 (SVM), 0.484 (RF).
not necessarily take advantage of the feature selection; first and second order linear regression
full spectrum of data measured from models(LM), random forest(RF), support vector 3. Combining PCA, Lasso, RDT, and EN with 1%t order LM and SVM achieved:
different devices on a range of machines(SVM) are used for prediction(total of 16 * CSS:
paradigms that, If considered in their different machine-learning approaches). For comparison, * 15torder LM: r=0.54 (PCA), 0.59 (Lasso), 0.59 (RDT), 0.60 (EN)
fullest, might provide more the best single predictor is identified from the set of all « SVM:r=0.601 (PCA), 0.602 (Lasso), 0.612 (RDT), 0.594 (EN).
comprehensive picture of the disorder predictors e 10O:

and Its multifaceted aspects.

ODbjectives

To Investigate the feasibility of
combining individual measures for ASD EEG
biomarker discovery, this study utilizes || Paradigms
computational and machine-learning
methods to examine how measures
extracted from EEG and ET paradigms
can be combined to achieve robust
predictions of behavioral phenotype. Visual Evoked

M et h O d S Potential

This study leverages derived variables
from all ET paradigms (Biomotion

o 1storder LM: r=-0.54 (PCA), 0.568(Lasso), 0.551 (RDT), 0.564 (EN)
« SVM:r=0.574 (PCA), 0.553 (Lasso), 0.504 (RDT), 0.541 (EN).

Conclusions

* These results suggest that a machine-learning approach improves associations above the average
single biomarker outcomes and results in minor gains as compared to best single biomarker
outcomes.

* However, only limited improvements were observed, relative to straightforward first-order linear
regression, by using either variable selection or more advanced machine-learning techniques
(SVM, RF).

* This suggests that leveraging complex interactions between biomarkers may not provide substantial

" g Orn(AM ET gains In matching biomarkers to clinical phenotypes -- a finding that may be expected given that
Pre _erlence, AC.“V'%’ I\/Iolnltogng_( ) Paradigms ABC-CT paradigms were all primarily designed to index social-communicative function.
goc!al ISn;ergctlve( ) gsy’ 'I:atICL' a R il < NG Additional nuances of this work, including the different sets of variables identified by machine-
RO(]EI'a ((PI_)R)():eneoT,EaQG upi d_ary Ight Activity Social StatIC : learning approaches to best describe different phenotypic relationships, will be discussed In

eriex an aradigms L :

(Visual Evoked Potentiall3 (VEIg) and \_ Monitoring _Interactive Scenes subsequent reports.
Faces vs Houses (ERP)) presented in the [ BIblIO ra ACkﬂOWled ement A
Interim data set (Summer 2018) of * Bernier, R., Mao, A., & Yen, J. (2010). Psychopathology, families; and cuIF)e u)lm Child and Adolescent Psychiatric Clinics of North We thank the clinicians, staff, and families Withoth‘mm this work would not be possible.

' ' ' America, 19(4), 855-867. Support for this project was provided by the Autism Biomarkers Consortium for Clinical
Autlsm Blc_)markers Consortlum for * Bronheim, S. M. (2015). Considering culture in autism spectrum disorders. LEND Brief, 3—7. Mandell, David S., Ittenbach, Richard F., Levy, T _pﬁ) U19 I\/IHlpOSJZO6 M B land de- - | ibuti include the ABC-CT
Clinical Tfl&lS(ABC-CT) formed to Susan E., & Pinto-Martin, Jennifer A. (2007). Disparities in Diagnoses Received Prior to a Diagnosis of Autism Spectrum Disorder. Journal of rials ( . McPartlana). Itional contributions Include the
. ) .. . Autism é’nd Developmentél Disorderé 37(9) '1795'0_1802_ J J ¥ ' statistical core of the DAAC, staff at the Data Collection Sites (YYale University, UCLA,
Investigate promising biomarkers for » Mandell, Listerud, Levy, & Pinto-Martin. (2002). Race Differences in the Age at Diagnosis Among Medicaid-Eligible Children With Boston Children’s Hospital/Harvard University, University of Washington, and Duke

. Autism. Journal of the American Academy of Child & Adolescent Psychiatry, 41(12), 1447-1453. University), ABC-CT Project Management Staff, and the Data Coordinating Core. )
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