Examining data loss and the pupillary light reflex as a function of sensory sensitivities in children
with and without ASD: Results from the Autism Biomarkers Consortium for Clinical Trials (ABC-CT)

Cramer-Benjamin, S., Azu, M. A., Naples, A., Chawarska, K., Dawson, G., Bernier, R., Kleinhans, N., Jeste, S., Faja, S., Dziura, J., Webb, S., Sugar, C., Shic, F, & McPartland, J.

for the Autism Biomarkers Consortium for Clinical Trials.

€JABC.CT

Autism Biomarkers Consortium for Clinical Trials

Backgrounc I R TR

RN

relative constriction

ECON

.

&@ Pearson Correlations of Dependent Variables (Hypotheses 2 (E,F, H) and 3 (G)) *\\. McPartland Lab
Correlations computed only among autistic participants. \ mcp-lab.org
A. PLR trial: black screen for ~ 2 seconds was Pupillary light response showing (1) latency to E. Higher sensory sensitivities correlated with more lost data (1(267) = -.1 p .033) YALE CHILD lab@vale.ed
followed by a white screen for 133ms and a black constrlct (2) relative constriction, and (3) redilation F Higher sensory sensitivities correlated with fewer valid PLR-trials (r (267) =-10, p= 094) STUDY CENTER mcp.ia ydie.edu
screen for ~5 seconds )
G. Higher sensory sensitivities did not correlate with longer PLR latencies (1(267) = .07, p = .27) Where discovery inspires care mcpartland.lab on Instagram

PDDBI Sensory Sensitivities (t score)

PDDBI Sensory Sensitivities (t score) PDDBI Sensory Sensitivities (t score)

» The pupillary light reflex (PLR) is a promising biomarker for autism spectrum A P, [ Regression of Individual Effect of Sensory Sensitivities on PLR
()] I HEL
disorders (ASD) | | 3 et Data Loss Over Time
 PLR is linked to neural mechanisms of arousal and sensation = 80 2. ERAIDMES
. . . . . . . . n © V. ]
* PLR is experimentally elicited by a flash of light which may be aversive to autistic ko . =
participants with sensory sensitivities and could lead to selective data loss = . § PLR loss over time was
* Previous research has found longer PLR latency (time from flash to pupillary $ 60, % S 0.50- , . .
constriction) in ASD compared to non-autistic, typically developing (TD) 2| z : : negatively correlated with
barticipants P  LpIealy PIg 2 ;93 0 IR - Y - " sensory sensitivities such that
) . 0l Seete e° o ° o0 . . - . . .
« The present study examined whether sensory sensitivities predict subsequent = " 0.25 5 | e L autistic participants “I"th more
jost data in PLR experiments S 40 i | T sensory sensitivitles ost more
- s | e BV n e PLR data over time than those
otneses ASD D ASD D 3 — =
yp Srous Srous : (n263) = -.13, p =.037)
c. D. T . o
1. There will be greater sensory sensitivities, lost data overall, and lost data on o0, _ 350 7 Thefe was no significant correlation with
PLR trials in autistic compared to non-autistic participants | wer o R o ﬁg-e,;i e
.. : e e : - ADQOS SS Comparison: p =.14
2. Participants with more sensory sensitivities will have more lost data on PLR N L e SRS t scores: p = .16
trials compared to non-PLR eye tracking (ET) measures (e.g., images of = @300{ il -
people) and will increasingly avoid (look away from) PLR trials over time n = ' 7 = = = =
g 050 % PDDBI Sensory Sensitivities (t score)
3. Participants with more sensory sensitivities and fewer valid PLR trials will have R | . R R
longer PLR latency = R . 1 550, T A
025 .o. 0.0. ..00 . # o . _
_ Wethoss 2 Conclusiona
Participants 0.00 | | 200 | | « Autistic children demonstrated longer PLR latencies, more lost data, and greater
. . . . . . ASD D ASD TD TN .
Data collected in the Autism Biomarkers Consortium for Clinical Trials (ABC-CT). Group Gronp sensory sensitivities than TD children
Group n (n girls) Mean Age (V) Age SD FSIQ FSIQ SD : : . o _ _ _
Group Differences in Dependent Measures (Hypothesis 1) o » Autistic children lost more data on PLR trials than other eye tracking measures
ASD 280 (65) 8.55 1.65 96.58 18.11 A. Autistic participants (M = 14.21; SD = 11.06) demonstrated greater sensory sensitivities on
™ 119 (36) 3 51 e 115 12 19 55 the PDDBI: Sensory Subscale than TD participants (M = 1.19; SD = 2.21; p <.0001) « Autistic children with more sensory sensitivities had fewer valid PLR trials than
| | | ' B. Autistic participants (M = 86% valid; SD = 10% ) had more lost data (fewer valid trials) on those with fewer sensitivities
non-PLR ET measures than TD participants (M = 94% valid; SD = 4%; p <.0001)
C. Autistic participants had fewer valid PLR trials (M = 62% valid; SD = 21% ) than TD » Autistic children with more sensory sensitivities likely experience the flash as
Behavioral Data participants (M = 72% valid; SD = 20%; p <.0001) | | aversive, are predicting when it will come, and are looking less at the screen
+ Diagnosis was confirmed via the Autism Diagnostic Observation Schedule 2n b. ﬁ)‘:ftT'%pa;'tfé?a;;fs(%z_zg;'f;g?nss’_SS%=_1187'94?1)_hailgggf )r PLR latency on valid PLR trials during the PLR paradigm, resulting in fewer valid trials over time
Edition (ADOS), the Autism Diagnostic Interview (ADI), and clinician Particlp = S/9eoms, SE=1LAL P < | |
confirmation of DSM-5 criteria _ _ o o * These data suggest that current research comparing ASD and TD children may
Differences in Data Loss for Autistic Participants (one-sample t test) underrepresent differences in biomarkers like PLR because data loss is non-
S . . » Autistic participants lost significantly more data on PLR trials (M = 62% valid; SD = 21%) than random and specific to one arou
« Sensory sensitivities were measured with the Pervasive Developmental . . P group
_ _ non-PLR ET measures (M =89%; SD = 8%; p <.0001)
Disorders Behavior Inventory (PDDBI): Sensory Subscale
. . . References
Pupil Data ' F '
1 0l . [ 00 ; . golhen,tlt. L.C andtV.ISl;%qeéltelrl A(JZOQS).I "PD!ﬁ bef;.a\r/]i;)r ifr;vento(rjyh(PD:Z)B:)." Lu.tzb_llz_:_:_Psvﬁrcci)loqiciIhAsste.ssment It:iesog.rcesa . of Aut A Devel "
° Pup” d||at|0n data were CO”eCted USing an SR EyeL|nk 1000+ b|nOCUIar remOte !Egié%is.s, :. X S . . : " di-sordael;;lvj3(e8’): .,1313_.1(925. ). "Atypical pupillary light reflex and heart rate variability in children with autism spectrum disorder." Journal of Autism and Developmenta
camera SyStem at 500 HZ sg::'i::;::f::- .. . . g.evlé)lecl)lgxaetr’fél%i,sztbﬁli;[i(ezsogg?.é‘(,?;szc;cgétlon between pupllllary light reffex and.sensory b.eha.vlors in children with autism spectrum disorders." Research in
» PLR was calculated in response to a 133ms white flash followed by a black screen | ... a5 e ee e R Longitucina European Auism Projoct - BMC Ve Fes Mathod 22,529, Mool o110 186/12674.028. 01656 8 1 o
o P _R |aten0y was deflned as the t|me from ﬂaSh tO puplllary Constrlctlon Eo_g. .:.:: . | é ESOO' . . ... g.iOrl:}/l:;::tl@alggl,if\i]éa(ii.ég["all.réZn?QIr(])t)..e;kllle.eﬁrlg[;scrp"ilzogérkelrs Consowitu-Jm for. Clinical T”éls (ABC-CT): Sc:lentlflc.Context, Stud.y Deélgn, and Progresst Towajlrd .
o AI part|C|pantS Completed tWO ET SeSS|OnS |nCIUd|ng 18 PLR trIaIS and abOUt 20 D_II. . E ........ — ? .'; ":; . ?r}as-r-"f/io'f',’oﬁi:rlﬁ(20221)'3(1;1;6129“% Biomarkers Consortium for Clinical Trials: evaluation of a battery of candidate eye-tracking biomarkers for use in autism clinical
minutes of non-PLR measures : e i © | 5 Vot & . 1l (300).-Comparh ctoman Ere aing 270 o Coing thods oon) CHITS wih A Speshun e At
E‘ 0.6 °>\o g ..:;fi.. ‘. S;Sr]ecic%we(f 2I.2(7210-0228)?."Sensitivity and specificity of the Autism Diagnostic Inventory-Telephone Screening in Spanish." Journal of Autism & Developmental
<0 .;f' ‘ Disorders 32(4): 313-320.
A. B. 0 B 0.25 ol .
AV Vs Funding Sources
0.4/
40 50 60 70 80 40 50 60 70 80 40 50 60 70 80 Funding for the Autism Biomarkers Consortium for Clinical Trials is provided through NIH U19 MH108206

(McPartland); NIMH RO1 MH100173 (McPartland)



mailto:mcp.lab@yale.edu

