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Background Results
» Clinical diagnosis of autism spectrum disorder (ASD) can be made by two years 3m: HR-POS infants had greater relative delta activity over right Im & 12m: There were no significant differences in spectral power detected among
of age _ _ _ _ _ frontal region than NR infants, p=0.024 groups
« Experimental evidence suggests earlier emergence of differences in attention am | | |
and brain activity in infants who later develop ASD . s 3m - Relative Delta Power over Right Frontal Region  18m: HR-POS infants had greater gamma activity over right frontal region than HR-NEG
 Prior work using resting state EEG has found attenuated spectral power in 'R : Y | (p=0.021) and NR (p=0.009) infants 18m - Gamma Power over Right Frontal Region
infants at elevated risk for developing ASD (HR) compared to normal risk (NR) 04 18m 0.12
infants (Tierney, 2012) g 0.32 s 1= R ; ;
 HR infants demonstrate different trajectories for development of spectral power = 0.3 &
compared to NR infants g 2 02 0.9 0.09
« Resting state EEG offers an inexpensive, non-invasive measure of cortical 0.2 @ | 5
activity with potential to serve as a practicable biomarker of atypical s S 0.6 ﬂ §
0! X 0.11 O @ 0.06
development Q =
Objective: Examine differences in resting EEG spectral power between HR-ASD 0.0 o (%
and NR infants throughout the first two years of life 0 10 20 30 40 50 g0 |
Frequency (Hz) ' NR HR-NEG HR-POS 0.03
“ — HR-NEG — HR-POS — NR o0 . 0 20 -0 40 0
Participants 6m: Frequency (Hz) 0.00
* 41 HRand 42 NRinfants were enrolled in the study at 3 or 6 months of age - HR-POS infants had lower relative theta activity over left frontal region than HR-NEG a HRNES MRS
IQl . — HR-NEG — HR-POS — NR
* Follow-up visits were conducted at 24 or 36 months of age infants, p=0.033
* Mullen Scales of Early Learning was administered to children at follow-up - HR-POS infants had greater relative beta activity over right frontal region than HR- 24m: HR-NEG infants had lower relative high alpha activity over right frontal region
* NRand HR-NEG children received no clinical diagnosis at follow-up NEG infants, p=0.044 | | than NR infants, p=0.046
« HR-POS children received a diagnosis of ASD or other developmental delay at 6m 6m - Relative Theta Power over Leit Frontal Region ot
follow-up | 022 | o | |
EEG Recording 0.6 o Ed ) y s o 5 y 24m - Relative High Alpha Power over Right Frontal Region
0.19
« EEG data were recorded at 3, 6, 9, 12, 18, and 24 months of age 5 017 0.75
+ 2 minutes of EEG data were recorded in a dimly lit room o < i
- Infants sat on their parent’s lap while a research assistant blew bubbles to keep 5 5 .. & 0.50 i
them still g o | L g
 EEG recorded at 500 Hz using a 128-channel HydroCel Geodesic Sensor Net 0.2 g < 010
a 0.25 =)
Data Processing T oo s
« EEG data were processed using the Harvard Automated Processing Pipeline for & o
EEG (HAPPE) 0.0 0.0 0.00 z O
* Filtered 1-250 Hz and line noise removed O N Frsguencyczlczlz) v " S oS o " Frsguency:onz) .
« Bad channels were rejected 6 - Relative Bota P M e 0.00
 Wavelet-enhanced independent component analysis and independent — HR-NEG — HR-POS — NR 015 1 7 MEHVE e TOMET OVEr TGt Tl negion — HR-NEG — HR-POS — NR a AN ARPOS
component analysis were performed and independent components were |
* Segmented into 2 second epochs * Among the infants who contributea 3 P * Preliminary results indicate both absolute and relative differences in spectral power
« Bad channels were interpolated, epochs containing artifact were removed, EEG data at 3 months: 2 . . .
and data were average referenced  HR-POS infants had lower B 006 bands among HR infants who are Iate_r diagnosed with ASD or anoth_er_
B o
 EEG recordings that did not have a minimum length of 30s, had greater than expressive language t-scores E g;\/gerigzir:ental delay and HR and NR infants who do not receive a clinical
o/. i I 0 " —_ ©
5% m_depgndent components rejected, had less thfn 25.A’ of varlanc_;_e than NR (p—0.0_OZ) and HR- T 003 * These findings expand upon prior work that has identified differences in delta,
remaining in post-wavelet data, and greater than 30% artifact probability of NEG infants (p=0.039) theta, and alpha power across development in infants at elevated risk for ASD
remaining components from MARA were omitted from further analysis ) :Iz’;sr?-ss(I:giaegtfhg?\dl\:g\ﬁglnqg « Greater relative delta power at 3 months of age was associated with poorer
Table 1: Number of 3m 6m 9m 12m 18m  24m (0=0.038) o NR HR-NEG HR-POS expressive language ability at 36 months of age
. ; HR-POS 4 4 6 6 6 3 p=E. « Levinetal. (2017) previously reported that reduced high-alpha power at 3
iInfants in each . . .
i 80 . 80 e months was associated with poorer expressive language outcomes at 12
outcome group HR-NEG 3 14 13 11 11 38
ncludedinanalyses NR 8 15 15 13 16 12 % months of age
2  These findings suggest that EEG spectral power as early as 3 months of age
» Spectral power was extracted from left and o 60 c‘zﬁ 60 can potentially hold prognostic value for later developmental outcomes
right frontal regions of the scalp c% o * Future analyses will explore the development of spectral power across groups
+ Delta (5; 2-4 Hz) il cg over the first two years of life using hierarchical growth curves
 Theta (0; 4-6 Hz) %40 g 4 Levin, A. R., Varcin, K. J., O'L H.M., T gefﬁmncﬁs&N Ison, C. A. (2017). EEG t 3 month
. - S ~ evin, A. R., Varcin, K. J., O'Leary, H. M., Tager-Flusberg, H., elson, C. A. . power at 3 months
Low Alpha (a; 6-9 Hz) 0 E in infants at high familial risk for autism. J Neurodev Disord, 9(1), 34. doi: 10.1186/s11689-017-9214-9
* High Alpha (a; 9-13 Hz) i 3 Gabard-Durnam, L. J., Leal, A. S., Wilkinson, C. L., & Levin, A. R. (2018). The Harvard Automated
« Beta (B; 13-30 Hz) S 20 Processing Pipeline for Electroencephalography (HAPPE): Standardized Processing Software for
e« Gamma (V' 30-50 HZ) 20 L Developmental and High-Artifact Data. Front Neurosci, 12, 97. doi: 10.3389/fnins.2018.00097
. Both absolut ’ d relati Tierney, A. L., Gabard-Durnam, L., Vogel-Farley, V., Tager-Flusberg, H., & Nelson, C. A. (2012).
oth absolute ahd relalive power V_Vere Developmental trajectories of resting EEG power: an endophenotype of autism spectrum disorder. PLoS
compared across groups at each time 0 One, 7(6), e39127. doi: 10.1371/journal.pone.0039127
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