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R for Equitable Outcomes

Equitable

v/ Race/Ethnicity
v/ Gender
v’ Age

v/ Developmental Condition

- Interpretable

- Can be tuned to prevalence in target
population

- Can be tuned to cultural norms in target
locale




Be aware of
contexts in
which Al can
help correct for
bias and those

in which there is
high risk for Al to
exacerbate bias

Establish
processes and
practices to
test for and
mitigate bias
in Al systems
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Invest more in bias
research, make
more data available
for research

(while respecting
privacy), and adopt
a multidisciplinary
approach

Invest more in
diversifying
the Al field
itself



Racial, Ethnic, and Sociodemographic Disparities in Diagnosis of
Children with Autism Spectrum Disorder

Brandon S. Aylward, PhD,* Diana E. Gal-Szabo, PhD,* Sharief Taraman, MD*t

ABSTRACT: This special article uses a biosocial-ecological framework to discuss findings in the literature on

racial, ethnic, and sociodemographic diagnostic disparities in autism spectrum disorder. We draw explana-
tions from this framework on the complex and cumulative influences of social injustices across interpersonal

and systemic levels.
{/ Dev Behav Pedialr 42:682-639, 2021) Index terms: ASD, health inequities, systemic racsm, disparibes,



Inequities & Inefficiencies

Waiting lists of up
to

18 months?

Parents visit
4-5 clinicians

on diagnostic
journey?

2/3 of toddlers
flagged for
autism are NOT
referred

to specialists3

o

1. Begeer, Bouk, Boussaid, Terwogt, & Koot, 2009
2. Goin-Kochel, Mackintosh, & Myers, 2006

VAST OPPORTUNITIES TO IMPROVE OUTCOMES

85%
REBREAREAREARA

of children identified
with ASD had concerns
noted in their records by
age 33

40%
RERREARLRLRA

]
of children were not
evaluated for ASD within the
early intervention window*

3. Centers for Disease Control and Prevention.
4. Monteiro S.A. et al. Pediatrics, 2019

&
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Girls are diagnosed with
autism 1.5 years

later, on average, than
boys>

1 of 4 children under age 8
with ASD - most of them
African American or
Hispanic - are not being
diagnosed®

5. McCormick et al., 2020
6. Baio, Wiggins, Christensen et al., 2018



Canvas Dx

Canvas Dx* is the first FDA-authorized Software as a Medical Device that aids healthcare providers to diagnose or rule out autism in young children.
Canvas Dx harnesses clinically validated artificial intelligence technology to aid providers in diagnosing ASD in children between the ages of 18 and 72
months who are at risk of developmental delay

Caregiver Questionnaire HCP Questionnaire
Historical ADI-R score sheets Historical ADOS score sheets Historical ADI-R score sheets
+ domain expert input l + domain expert input l + domain expert input l
Feature Selection Feature Selection l Feature Selection l

[0l 1= i
[0 [ [0
Algorithm l Algorithm l Algorithm l

Model Model Model

1. AbbasH, et al. JAm Med Inform Assoc. 2018;25(8):1000-1007. doi:10.1093/ jamial ocy 039
2. Abbas H, et al. Sci Rep. 2020;10{1):5014. doi:10.1038/ s41598-020-61213-w

*Canvas Dx is manufactured by Cognoa Inc.,






Using Multiple
Sources
To Prevent Bias

Social

"

1. Caregiver Input
APPROX. b MINUTES

Caregiver uses smartphone to an-
swer a brief questionnaire (18 or 21
items) about the child’s behavior.

How It Works

2. Video Input
APPROX. 11 MINUTES

Caregiver uses smartphone to
record and upload two shorthome
videos of the child. Videos are
securely transmitted to a portal
where trained analysts identify
key features in a 28 or 33 item
questionnaire.

Algorithm Analysis and Classification

3. HCP Input
APPROX. 10 MINUTES

The child's physician (or other
qualified healthcare provider)
independently answers a short 13
or 15 item HCP questionnaire.

Inputs are combined into a mathematical vector for machine learning analysis and classification.

l—l—l

Canvas Dx is designed to abstain when presented with insufficient inputs. This is an

important safety mechanism to reduce the risk of false classifications



Canvas Dx Pivotal Study

Multi-site, Prospective, Blinded,
Method-comparison Cohort Study’

Objective

To compare the diagnostic output of the device (with
algorithm V1) to the clinical reference standard,
consisting of diagnosis made by a care specialist based on
DSM-5 criteria and validated by one or more reviewing
care specialists

Study Endpoints

« Primary Endpoints
+ Positive predictive value (PPV)
* Negative predictive value (NPV)
* Measurement of the proportion of all children for whom
the device provides an indeterminate output

« Secondary Endpoints
« Sensitivity and specificity

1. Cognoa. Clinical Study Report. Cognoa ASD Diagnosis Aid Validation Study. Q170886. October 29, 2020.

Study Details'-2

* N=425 completed subjects

* 18-72 months with concern for developmental
delay
14 sites

+ Study population mirrored US population across
race, ethnicity, socioeconomic status

Q Clinical Sites 0 Central Review Panelists

2. Megerian, ).T., Dey, S., Melmed, R.D. et al. Evaluation of an artificial intelligence-based medical device for diagnosis of autism spectrum disorder. npj Digit. Med. 5, 57 (2022). https://doi.org/10.1038/s41746-022-

00598-6



Pivotal Study Completers vs U.S. Census

* Study participants

broadly representative of
the U.S. population in o o

terms of race, ethnicity,

60% 30%

and socioeconomic

50% 25%

background.
40% 0%
0% 10%

The sample population had

White Latino Black Asian Other Native  Pacific

to the most recent U.S.

census data estimates.
[ rivotal Study Subjects

2019 U.S. Census Bureau Estimate

1. Megerian, J.T., Dey, S., Melmed, R.D. et al. Evaluation of an artificial intelligence-based medical 3.
device for diagnosis of autism spectrum disorder. npj Digit. Med. 5, 57 (2022).
https://doi.org/10.1038/s41746-022-00598-6 4,

2. U.S. Census Bureau (2019). www.census.gov/quickfacts/fact/table/US/PST045219

a higher level of parental 0% 5%
education and a lower I I
household income relative 0% B — o

Less than
highschool  or equivalent

[ rivotal Study Subjects

American Council on Education Census 2017

& Race/Ethnicity <& Parental Education (® Household Income

25%

20%

15%
10%
I | 0%

High school

#

Graduate <525k

degree

Bachelor
degree

Assodiate
degree

Some college
butno
degree

$25k<550k $50k< 575k $75k<$100k $100k<$150k  §150k-+

[ Pivotal Study Subjects

2018 U.S. Census Bureau Estimate

American Council on Education (2017). www.equityinhighered.org/indicators/u-s-population-
trends-and-educational-attainment/educational-attainment-of-the-u-s-population/

U.S. Census Bureau (2018). www.census.gov/data/tables/time-series/demo/income-
poverty/cps-finc/finc-01.2018.html



“There was no evidence of device performance inconsistency across subjects’ sex, race/ethnicity,
household income, parental education level, or geographic location. This is a promising initial
finding given ongoing concerns about gender, racial and geographic biases in traditional ASD
diagnostic processes.” *

Megerian, J. T., Dey, S., Melmed, R. D., Coury, D. L., Lerner, M., Nicholls, C. J., ... & Taraman, S. (2022). Evaluation of an artificial intelligence-based medical device for diagnosis of autism
spectrum disorder. NPJ digital medicine, 5(1), 1-11.
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FDA NEWS RELEASE

FDA Authorizes Marketing of Diagnostic Aid
for Autism Spectrum Disorder

F Share # Twest | in Linkedin | % Email | & Print 100% o] e 98% N Pv 100% ] I - 97%

P os 96% PPV

90% — 90% — ¢

For Immediate Release: June 02, 2021 ' 88 ’0

FDA min requirement

80% — 80% —

Today, the U.S. Food and Drug Administration authorized marketing of a device to help diagnose
autism spectrum disorder (ASD). The Cognoa ASD Diagnosis Aid is a machine learning-based
software intended to help health care providers diagnose ASD in children 18 months through 5 70% — 70% —

years of age who exhibit potential symptoms of the disorder.

“Autism spectrum disorder can delay a child’s physical, cognitive and social development, 60% — 60% — FDA min requirement
including motor skill development, learning, communication and interacting with others. The
earlier ASD can be diagnosed, the more guickly intervention strategies and appropriate
therapies can begin,” said Jeff Shuren, M.D., J.D., director of the FDA’s Center for Devices 50% — 50% —
and Radiological Health. “Today’s marketing authorization provides a new tool for helping
diagnose children with ASD.”

The Centers for Disease Control and Prevention defines ASD as a “developmental disability that Dete rm i nate Rate
can cause significant social, communication and behavioral challenges™ and is estimated to affect
about 1 in 54 children. Because ASD symptoms can vary greatly, the disorder may be difficult to l_..,_l
diagnose. While ASD may be detected as early as 18 months old, many children are not diagnosed l‘ !

until later in childhood, which can delay treatment and early intervention. The average age of I l | I ] [ I I I I |

diagnosis for ASD is 4.3 years. Some delays in diagnosis are due to the need for children to be

referred to specialists with expertise in ASD. o% 1 o% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sensitivity 85% & Specificity 96%; respectively in those with determinate results




Canvas Dx is a Software as a Medical Device (SaMD) That Aids Physicians
in Diagnosing Autism Spectrum Disorder (ASD) in Young Children

Canvas Dx harnesses clinically validated artificial intelligence (Al) technology to aid physicians in diagnosing ASD in children
between the ages of 18 and 72 months who are at risk of developmental delay.

It received Breakthrough Device designation from the FDA in October 2018 and was granted De Novo marketing authorization
in June 2021.12

Indications for Use

Canvas Dx is intended for use by healthcare providers as an aid in the diagnosis of autism spectrum disorder (ASD) for patients
ages 18 months through 72 months who are at risk for developmental delay based on concerns of a parent, caregiver, or healthcare

provider.

The device is not intended for use as a stand-alone diagnostic device but as an adjunct to the diagnostic process. The device is
for prescription use only (Rx only).

Contraindications

There are no contraindications to using Canvas Dx.

Precautions, Warnings

The Device is intended for use by healthcare professionals trained and qualified to interpret the results of a behavioral assessment
examination and to diagnose ASD.

1. FDA. https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-diagnostic-aid-autism-spectrum-disorder. 2. Cognoa. https://cognoa.com/cognoa-seeks-fda-clearance-for-
breakthrough-digital-autism-diagnostic-device-after-successful-pivotal-study/.

canvas Dx™



Important Information

Precautions, Warnings

The Device is intended for use in conjunction with patient history, clinical observations, and other clinical evidence the HCP
determines are necessary before making clinical decisions. For instance, additional standardized testing may be sought to confirm
the Device output, especially when the Device result is not Positive or Negative for ASD.

Canvas Dx is intended for patients with caregivers who have functional English capability (8th grade reading level or above) and
have access to a compatible smartphone with an internet connection in the home environment.

The Device may give unreliable results if used in patients with other conditions that would have excluded them from the clinical
study.

Among those conditions are the following:

» Suspected auditory or visual hallucinations or with History or diagnosis of genetic conditions (such as Rett

prior diagnosis of childhood onset schizophrenia syndrome or Fragile X)

* Known deafness or blindness * Microcephaly

* Known physical impairment affecting their ability to « History or prior diagnosis of epilepsy or seizures
use their hands * History of or suspected neglect

* Major dysmorphic features or prenatal exposure to « History of brain defect injury or insult requiring interventions
teratogens such as fetal alcohol syndrome such as surgery or chronic medication

The Device evaluation should be completed within 60 days of the time it is prescribed because neurodevelopmental milestones
change rapidly in the indicated age group.

canvas Dx™



In Conclusion .....

Artificial Intelligence has potential to either perpetuate or address bias and inequity in healthcare

L

-
b ™

. //;i : /1/./--*’_\

l--.-h?.? .u‘c?;g.od’.o.o *. >




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Socially Responsive AI �for Equitable Outcomes
	Slide Number 9
	Slide Number 10
	Inequities & Inefficiencies
	Slide Number 12
	Slide Number 13
	Using Multiple Sources�To Prevent Bias
	Canvas Dx Pivotal Study
	Pivotal Study Completers vs U.S. Census
	Slide Number 17
	Slide Number 18
	Canvas Dx is a Software as a Medical Device (SaMD) That Aids Physicians in Diagnosing Autism Spectrum Disorder (ASD) in Young Children 
	Important Information
	In Conclusion ….. �Artificial Intelligence has potential to either perpetuate or address bias and inequity in healthcare

