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ABSTRACT

Autism spectrum disorder (ASD) is a developmental disability that can
cause significant social, communication and behavioral challenges. Given
the high incidence of ASD, the significant unmet medical need, and long-
term associated morbidity, there are multiple facets of the disorder that
could benefit from novel treatments. The JAKE system is an exploratory
integrated system of tools and technologies designed to optimize
collection of behavior and biosensor data for research purposes in clinical
ASD trials. It consists of various components including My JAKE and
JAKE Sense. My JAKE is an interface to an autism personal healthcare
record with tools and technologies tailored to individuals with ASD, and
their caregivers/parents and healthcare providers. JAKE Sense is an
experimental workbench that contains selected biosensors to assess
physiological characteristics and behavior related to core symptoms of
ASD. Currently, the JAKE system is exploratory, but it may potentially
lead to detecting changes in response to treatment and be utilized as
endpoint for interventions in ASD.

RATIONALE

Autism spectrum disorder (ASD) is a developmental disability that can
cause significant social, communication and behavioral challenges.
There are currently no medications approved for the treatment of core
symptoms of ASD. Given the high incidence of ASD (1 in 59 births in
the USA), the significant unmet medical need, and long-term
associated morbidity, there are multiple facets of the disorder that
could benefit from novel treatments.
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The total costs per year for children with ASD in the United States
were estimated to be between $11.5 billion - $60.9 billion (2011 US
dollars). This significant economic burden represents a variety of direct
and in-direct costs, from medical care to special education to lost
parental productivity.
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OBJECTIVE

Previous studies supported the usability of the JAKE System for
monitoring clinical outcomes in ASD.

MENTIS-HV-001 : Tested some biosensors in Janssen employees

MENTIS-AUTO001 : Tested some biosensors and simple software in
ASD children

MENTIS-HV-002 : Compared our selected biosensors to gold-
standards in HVs in a lab setting

MENTIS-ASD-001: Testing the full JAKE System in ASD and (not-
typically developing (NT) children and adults ~30 subjects to date

MENTIS-ASD-002: Tested the final system in 150 ASD subjects and
30 NTs with attempt to detect changes due to coincident behavioral
interventions. Study identified the combination of biosensors and task/
stimuli is most likely to be able to detect changes in response to
treatment.

42165279AUT2001 is the first exploratory study including drug
treatment to assess the utility of the JAKE System as an endpoint for
interventions in ASD
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JAKE System

The following schematic shows the overall structure of the JAKE System
and its data flows.
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JAKE Sense

JAKE Sense includes selected biosensors to assess physiological character-
istics and behavior related to the core symptoms of ASD. It is divided into
two primary components:

- continuous, wearable biosensors that gather information on a daily basis.
- periodic biosensors designed to gather feedback during a battery of ex-
perimental tasks administered via computer in a lab setting.
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Data Flow JAKE

The input from My JAKE and JAKE Sense will be processed separately via
the My JAKE Data Pipeline and JAKE Sense Data Pipeline systems,
respectively.
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Feature Value

RAW DATA FACET | FunnyVids | Sum variance across all Emotion Evidence 7.568523001
FACET | FunnyVids | Sum variance across all AU Evidence 9.457675369
O‘jtimulusmame Timestamp Joy Evidence Anger Evidence Surprise Evidenceo FACET | FunnyVids | % frames Joy Evidence > 1 0.431361415
NIMSTIM_12F HA_ O 20141015 143246633  -0.1921815 -1.548556 -1.305508 FACET | FunnyVids | % frames Positive Evidence >1 0.534855305
NIMSTIM_12F_HA_O  20141015_143246635  -0.1921815 -1.548556 -1.305508 FACET | FunnyVids | % frames Negative Evidence >1 0.099678457
NIMSTIM_12F HA O 20141015 143246635  -0.1921815 -1.548556 -1.305508 FACET | FunnyVids | # frames Joy Evidence >1 459
NIMSTIM_12F HA O 20141015 143246638  -0.1921815 -1.548556 -1.305508 FACET | FunnyVids | # frames Positive Evidence >1 555
NIMSTIM_12F_ HA_O  20141015_143246638  -0.1921815 -1.548556 -1.305508 FACET | FunnyVids | # frames Negative Evidence > 1 93
NIMSTIM_12F HA_ O 20141015 143246640  -0.1921815 -1.548556 -1.305508 FACET | FunnyVids | #Joy Evidence peaks by .5 Z for 300 ms 7
NIMSTIM_12F HA O 20141015 143246640  -0.1921815 -1.548556 -1.305508 FACET | FunnyAnimals | % frames Joy Evidence >1 0.436436486
NIMSTIM_12F HA O 20141015 143246651  -0.1921815 -1.548556 -1.305508 FACET | FunnyAnimals | % frames Positive Evidence >1 0.581081081
NIMSTIM_12F HA O 20141015 143246697  -0.1575786 -1.634542 -1.339242 FACET | FunnyAnimals | % frames Negative Evidence >1 0.157094595
NIMSTIM_12F HA O 20141015 143246713  -0.1575786 -1.634542 -1.339242 FACET | FunnyAnimals | # frames Joy Evidence > 1 288
NIMSTIM_12F HA O 20141015 143246716  -0.1575786 -1.634542 -1.335242 FACET | FunnyAnimals | # frames Positive Evidence > 1 344
DNIMSTIM_IZF_HA_O 20141015 143246716  -0.1575786 -1.634542 -1.339242 FACET | FunnyAnimals | # frames Negative Evidence > 1 93
NIMSTIM_12F_HA_O  20141015_143246721 -0.1575786 -1.634542 -1.339242 FACET | NeutralAnimals | % frames Joy Evidence »1 0.037593985
NIMSTIM_12F_HA_O  20141015_143246721  -0.1575786 -1.634542 -1.339242 FACET | NeutralAnimals | % frames Positive Evidence > 1 0.206766917
NIMSTIM_12F HA O 20141015 143246723  -0.1575786 -1.634542 -1.339242 FACET | NeutralAnimals | % frames Negative Evidence > 1 0
NIMSTIM_12F_HA_O  20141015_143246723  -0.1575786 -1.634542 -1.339242 FACET | NeutralAnimals | # frames Joy Evidence > 1 20
NIMSTIM_12F_HA_O  20141015_143246727  -0.1575786 -1.634542 -1.339242 FACET | NeutralAnimals | # frames Positive Evidence > 1 110
NIMSTIM_12F HA O 20141015 143246727  -0.1575786 -1.634542 -1.339242 FACET | Neutralanimals | # frames Negative Evidence >1 0
NIMSTIM_12F_HA_O  20141015_143246761  -0.4687343 -1.674477 -1.3305 FACET | NIMSTIM | Happy # Positive peaks (.1 Z for 100 ms) 1
NIMSTIM_12F_ HA_O 20141015 143246766  -0.4687343 -1.674477 -1.3305 FACET | NIMSTIM | Happy # AU12 peaks (.1 Z for 100 ms) 0
NIMSTIM_12F HA O 20141015 143246766  -0.4687343 -1.674477 -1.3305 FACET | NIMSTIM | Happy Avg # ms to first Positive peak 367
NIMSTIM_12F_HA_O  20141015_143246771  -0.4687343 -1.674477 -1.3305 FACET | NIMSTIM | Happy Avg # ms to first AU12 peak 0
ONIMSTI M_12F_HA_O 20141015 143246771 0—0.468?343 -1.674477 -1.33050 FACET | NIMSTIM | Fear # Negative peaks (.12 for 100 ms) 0
Data transfer mapping specifications
A B C B} E F
PeriodicFeatures_AUT2001 = |~ | - | |~ | |~ |
Funny Videos | 720p | area under curve AU12 Evidence FT FUNNY VIDEOS 720P VIDEO FV10001 FV1-Area Under Curve AU12 Evidence
Funny Videos | all funny videos | area under curve AU12 Evidence FT FUNNY VIDEOS ALL FUNNY VIDEQS FV10001 FV1-Area Under Curve AU12 Evidence
Funny Videos | number_2 | area under curve AU12 Evidence FT FUNNY VIDEOS NUMBER_2 FV10001 FV1-Area Under Curve AU12 Evidence
Funny Videos | number_3 | area under curve AU12 Evidence FT FUNNY VIDEOS NUMBER_3 FV10001 FV1-Area Under Curve AU12 Evidence
Funny Videos | number_4 | area under curve AU12 Evidence FT FUNNY VIDEOS NUMBER_4 FV10001 FV1-Area Under Curve AU12 Evidence
Funny Videos | number_8 | area under curve AU12 Evidence FT FUNNY VIDEOS NUMBER_8 FV10001 FV1-Area Under Curve AU12 Evidence
Funny Videos | number_9| area under curve AU12 Evidence FT FUNNY VIDEOS NUMBER_S FV10001 FV1-Area Under Curve AU12 Evidence
Funny Videos | 720p | area under curve AUG Evidence FT FUNNY VIDEOS 720P VIDEO FV10002 FV1-Area Under Curve AUG Evidence
Funny Videos | all funny videos | area under curve AUG Evidence FT FUNNY VIDEOS ALL FUNNY VIDEQS FV10002 FV1-Area Under Curve AUG Evidence
Funny Videos | number_2 | area under curve AUG Evidence FT FUNNY VIDEOS NUMBER_2 FV10002 FV1-Area Under Curve AUG Evidence

My JAKE— Analytics Data element

All Extract Files

(report highlighting the structure of all extract files [column count, names, value types, and purpose of each])
File / Description / Column Order ~ Column Name  Data Type Column Description
+devhistory_question_and_answer.csv
- health_event.csv
- Includes all items entered using the Event Tracker.
=1 = Eventld = Integer The numeric ID of the record.
2 ='Hvld =GUID The Microsoft HealthVault GUID associated with the record.
i The timestamp of the last reported change (or creation date) of the record (YYYY-MM-
3 =ILastDate = Timestamp
DDThh:mm:ss[-/+hh:mm]).
4 -ILastPersonld =GUID The Microsoft HealthVault GUID of the account that changed (or created) the record.
=5 ='Subjectid = 5tring The subject ID associated with the record (current values fall within the range 10001 to 18999).
6 = Reported =Timestamp The timestamp of the creation of the record (YYYY-MM-DDThh:mm:ss[-/+hh:mm]).
7 ='Role = String The designated role of the record creator (e.g. 'Primary Caregiver').
8 ='Subrole = String The designated subrole of the record creator.
=1 =IStudy =/5tring The clinical study associated with the record.
=10 =Source = 5tring The source system that created the record (i.e. web portal, mobile application, etc.).
=11 =/Param = String The 'parameter’ of the answer (e.g. 'event', 'when', "duration’, etc.).
) Additional context to support the 'parameter’ value (this can sometimes be the same value or
=112 =IContext =5tring
blank).
=12 =Value =Varinus The answer value. Consult the "All Fxtrart Values' tah for snecific information and nossihilities.

Extracted features—cvs files

A B C D E F G H | J K L M
Eventld Hvid LastDate LastPersan Id Subjectld Reported Role Subrole Study Source Param Context Value
78 fa36bf1a9-1e0b-47cf-aed1-72c24c64de37  2019-04-30T19:13:50+00:00 2bb6a6b3b-e9c8-4d7e-b6d5-07e8028043c0 18502 2019-04-30T19:13:50+00:00 Primary Caregiver primary AUT2001 Mentis Portal event event COMMUNICATES_VERBAL
78 f86bfla9-1e0b-47cf-aed1-72c24c64de37 2019-04-30T19:13:50+00:00 2b6abb3b-e9c8-4d7e-b6ds-0728028048c0 18502 2019-04-30T19:13:50+00:00 Primary Caregiver primary AUT2001 Mentis Portal when when  2019-04-30T15:13:38+00:00
78 f86bflag-1e0b-47cf-aed1-72c24c64de37 2019-04-30T19:13:50+00:00 2b6abb3b-e9c8-4d7e-b6d5-07e8028048cD 18502 2019-04-30T19:13:50+00:00 Primary Caregiver primary AUT2001 Mentis Portal duration min
78 f86bflad-1e0b-47cf-aedl-72c24c64de37  2019-04-30T19:13:50+400:00 2b6atb3b-e9cB-4d7e-b6d5-07e8028048c0 18502 2019-04-30T19:13:50+400:00 Primary Caregiver primary AUT2001 Mentis Portal title Communicates - Verbal
78 f86bflad-1e0b-47cf-aedl-72c24c64ded7  2019-04-30T19:13:50400:00 2b6a6b3b-e9c8-4d7e-b6d5-0728028048c0 18502 2019-04-30T19:13:50+400:00 Primary Caregiver primary AUT2001 Mentis Portal state
78 fa36bf1a9-1e0b-47cf-aed1-72c24c64de37  2019-04-30T19:13:50+00:00 2bb6a6b3b-e9c8-4d7e-b6d5-07e8028043c0 18502 2019-04-30T19:13:50+00:00 Primary Caregiver primary AUT2001 Mentis Portal valence
78 f86bf1a9-1e0b-47cf-aed1-72c24c64de37  2019-04-30T19:13:50+00:00 2bb6abb3b-e9c8-4d7e-b6d5-07e8028048cD 18502 2019-04-30T19:13:50+00:00 Primary Caregiver primary AUT2001 MentisPortal ~ arousa |
78 f86bflag-1e0b-47cf-aed1-72c24c64de37 2019-04-30T19:13:50+00:00 2b6abb3b-e9c8-4d7e-b6d5-07e8028048cD 18502 2019-04-30T19:13:50+00:00 Primary Caregiver primary AUT2001 Mentis Portal selected options
84 9f3f25a9-0cf8-430c-adcd-859397300906  2019-06-02721:49:39-04:00 fb446640-efbc-4bd2-8c04-97e513aceatd 10003 2019-06-02T21:49:39-04:00 Primary Caregiver primary AUT2001 JAKE Mobile-iPhone Build 1.0.3 (3} event event AGGRESSION
84 9f3f25a9-0cf8-430c-a4cd-859397300906  2019-06-02T721:49:39-04:00 fb446640-efbe-4bd2-8c04-972513aceatd 10003 2019-06-02721:49:39-04:00 Primary Caregiver primary AUT2001 JAKE Mobile-iPhone Build 1.0.3 (3} when when  2019-06-02T702:40:00-04:00
84 9f3f25a9-0cf8-430c-adcd-859397300906  2019-06-02721:49:39-04:00 fb446640-efbc-4bd2-8c04-97e513aceatd 10003 2019-06-02T21:49:39-04:00 Primary Caregiver primary AUT2001 JAKE Mobile-iPhone Build 1.0.3 (3) duration min
84 9f3f25a9-0cf8-430c-adcd-859397300806  2019-06-02721:49:39-04:00 fba46640-efbc-4bd2-8c04-97e513acean’ 10003 2019-06-02T21:49:39-04:00 Primary Caregiver primary AUT2001 JAKE Mobile-iPhone Build 1.0.3 (3) title Aggression
84 9f3f25a9-0cf8-430c-adcd-859397300806  2019-06-02721:49:39-04:00 fb446640-efbc-4bd2-8c04-97e513acead’d 10003 2019-06-02T21:49:39-04:00 Primary Caregiver primary AUT2001 JAKE Mobile-iPhone Build 1.0.3 (3) state regular
84 9f3f25a9-0cf8-430c-adcd-859397300906  2019-06-02721:49:39-04:00 fb446640-efbc-4bd2-8c04-97e513aceatd 10003 2019-06-02T21:49:39-04:00 Primary Caregiver primary AUT2001 JAKE Mobile-iPhone Build 1.0.3 (3) valence 0
8

84 9f3f25a9-0cf8-430c-a4cd-859397300906  2019-06-02T21:49:39-04:00 fb446640-efbc-4bd2-8c04-97e513aceatd 10003 2019-06-02721:49:39-04:00 Primary Caregiver primary AUT2001 JAKE Mobile-iPhone Build 1.0.3 (3} arousa | 0

Data transfer mapping specifications

A B C D E F G H | 1 K L
Param Column Context Column FATESTC
Value Value 'Value Datatype [DOMAIN |FACAT FAOBJ FATEST (D FAORRES FADTC
not
Aggression event event AGGRESSION text mapped
Occurren
ca
title (blank) aggression text FA AGGRESSION HEALTH EVENT AGGRESSION Indicator |OCCUR  |¥
not
state regular, observed text mapped
FADTC = YY¥Y-MM-DDThh:mm:ss
SUPPFA dataset: SUPPFA.FATMZONE - Time
'when when datetime |FA AGGRESSION - linked with title Eventid Zone =UTC-/+hh:mm
COMMUNICATES_NO not
+ [Communicates - Non-Verbal |event event NVERBAL text mapped
Occurren
Communica tes - Non- HEALTH EVENT COMMUNICATES ce
title (blank) Verbal text FA COMMUNICATES NONVERBAL NONVERBAL Indicator |OCCUR __|Y
ot
state regular, observed text mapped
FADTC = Y¥Y¥-MM-DDThh:mm:ss
COMMUNICATES NONVERBAL - linked with title SUPPFA dataset: SUPPFA.FATMZONE - Time
when when datetime [FA Eventid Zone =UTC-f+hh:mm
TOMMUNICATES VI
SDTM clinical database
0. USUBJID FATESTCD FATEST FAOBJ FACAT v FAETRESC FADTC FAEVAL FAEVALID FAPRISRC FATMZONE |
1 | 42165279AUT2001-10003 OCCUR Occurrence ... HEALTH EVENT COMMUNICATES NONVERBAL = COMMUNICATES NONVERBAL | Y Y 2019-03-15T14:.09.00 PRIMARY CAREGIVER PRIMARY JAKE MOBILE-IPHONE BUILD.. -04:00
2 | 42165279AUT2001-10003 OCCUR Occurrence ... HEALTH EVENT COMMUNICATES NONVERBAL  COMMUNICATES NONVERBAL | Y Y 2019-03-22722:30:00 PRIMARY CAREGIVER PRIMARY JAKE MOBILE-IPHONE BUILD.. -04:00
3 | 42165279AUT2001-10003 OCCUR Occurrence ... HEALTH EVENT AGGRESSION AGGRESSION Y Y 2019-05-08T13:40:00 PRIMARY CAREGIVER PRIMARY JAKE MOBILE-IPHONE BUILD .. -04:00
4 | 42165279AUT2001-10003 OCCUR Occurrence ... HEALTH EVENT AGGRESSION AGGRESSION Y Y 2019-04-14T12:30:00 PRIMARY CAREGIVER PRIMARY JAKE MOBILE-IPHONE BUILD .. -04:00

CONCLUSION

Currently, the JAKE system is exploratory, but it may
potentially lead to detecting changes in response to
treatment and be utilized as endpoint for interventions in
ASD.
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