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Disorders usoamaomo

Distinct Symptom Triad

Prevalence in Children 6-8% 2% ASD ADHD
- Impaired social interaction - Inattention
Heritability Estimates 75% 50% - Impaired social communication - Hyperactivity
Male:Female Ratio 2.5:1 4:1
_ . - Restricted Repetitive Behaviors - Impulsivity
Manifest early in life Yes Yes

Lifelong Disorders

ASD

nstantino & Todd, 2000, 2003; Ronald et al., 2005, 2006, 2008; Price et al., 2001; Fombonne,
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brain derived neurotrophic factor (BDNF)
GSK-3B and proapoptotic molecules
Change

Brain activation pattern

Reduced delta wave and, increased
gamma-wave activity corresponded with
reduced CARS score
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Photobiomodulation, Photomedicine and Laser Surgery, 2022 Jan;40(1):4-12. doi: 10.1089/photob.2020.4986. Epub 2021 Dec 23.
https://doi-org.treadwell.idm.oclc.org/10.1089/photob.2020.4986

Transcranial Photobiomodulation in Adults with High-
Functioning Autism Spectrum Disorder: Positive Findings from
a Proof-of-Concept Study

T. Atilla Ceranoglu, MD, Paolo Cassano, MD, Barbora Hoskova, BA, Allison Green,
BA, Nina Dallenbach, BS, Maura DiSalvo, MPH, Joseph Biederman, MD, and Gagan
Joshi, MD )
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Open label, single group design,
Core deficits of ASD in adults
33.2mW/cm? @830nm, 20-30 min exposure, x2/wk

Inclusion Criteria:
e 18-59 year old patients with ASD diagnosis,
e At least moderate severity of ASD (CGI-S = 4)

Exclusion Criteria

e Serious medical or psychiatric concerns

e H/o photosensitivity

e Current treatment with light activated medications

t al., 2022
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Primary outcome measurements

e Social Responsiveness Scale, 2" Ed (SRS-2) \

e Clinical Global Impression of Improvement (CGl-I)

Response Definition (both required)
e >25% reduction in SRS-2 at endpoint
e Endpoint CGI-1=2

Secondary outcome measurements
e Global Assessment of Functioning (GAF)
e Adult ADHD Self Rating Scale (ASRS)

e Behavior Rating Inventory of Executive Function-
Adults (BRIEF-A)

WWW.MGHCME.ORG
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e Measures

CGI-l at Endpoint

4 4 Baseline Endpoint Difference Cohen’s d
3 3 Mean £ SD Mean  SD Mean t SD (95% CI) P
Inhibit 60.4+14.4 51.2+11.7 9.2+11.6 0.70 (0.07, 1.33) 0.01
I I Shift 68.0 £16.0 57.9+13.1 -10.1+17.6 0.69 (-0.11, 1.49) 0.07
Emotional Control 65.9+17.6 55.5+12.1 -10.4+14.9 0.69 (0.02, 1.36) 0.03
CGI-I-ASD CGlI-I-SI CGlI-I-SC CGI-I-RRB
Self Monitor 61.0+11.9 51.7+12.8 9.3+15.1 0.75 (-0.09, 1.59) 0.05
B CGIl-I=2 m CGI-I=3 Initiate 59.2+14.1 53.3+9.8 -5.9+13.7 0.49 (-0.24,1.22) 0.16
Working Memory 65.3+14.3 58.8+13.7 -6.5+13.9 0.46 (-0.19,1.11) 0.10
80 T
Plan/Organize 63.7+17.4 53.8+10.0 -9.9+14.2 0.70(0.03, 1.37) 0.03
75 +
* Task Monitor 62.0+17.1 51.9+12.5 -10.1+17.1 0.67 (-0.09, 1.43) 0.05
70 T * Organization of
65.83 I\g;laterials 53.5+17.0 47.8+123 -57+6.9 0.38(0.11, 0.65) 0.01
6 | 62.55 —
Behavioral
. 67.1+16.8 55.1+13.5 -12.0+15.9 0.79 (0.05, 1.53) 0.02
60 + Regulation Index
3.0 * p<0.001
1 . Metacognitive
55 g 62.5+15.7 53.5+115 -9.0+13.0 0.65(0.003,1.30)  0.03
Index
50 - .
Global Executive
Baseline Midpoint Endpoint 65.3+15.8 54.5+12.5 -10.8+14.9 0.76 (0.03, 1.49) 0.02

Composite
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Enrolled
(signed consent)
N=38

v

Received tPBM test dose
N=32

A 4

tPBM Treatment
N=31

l

Exposed (=2 Weeks)
N=31

Completed through
Week 8
N=27




acteristics

Demographic characteristics

tPBM Treatment
N=31
Mean + SD
Age (years) 12.5+3.0
N (%)
Gender
Female 7 (23)
Male 24(77)
Race
Asian/Native Hawaiian/Pacific Islander 1(3)
Black/African American 0 (0)
White/Caucasian 24 (77)
More than one 1(3)
Other 4 (13)
Unknown/Not reported 1(3)
Ethnicity
Hispanic/Latino 4 (13)

Not Hispanic/Latino

L

Baseline clinical characteristics
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tPBM Treatment
N=31
Mean £ SD

Baseline SRS raw score 104.3£24.6
Baseline clinician-rated MGH-SEC score 177.3+24.5
Baseline CGI-Severity for ASD 45+0.6

N (%)
Baseline SRS T-score =66 29 (94)
Baseline CGI-S for ASD markedly ill or higher 15 (48)

(=5)
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tPBM Treatment
(N=31)
Baseline Endpoint® Difference Effect Sizet P-value
Mean + SD Mean +SD Mean + SD SMD (95% CI)
SRS Totalrawscore 10434246  78.8+219 255+ 1.09 (0.60, <0.001 S RS-2 Tot a l Raw
26.4 1.58)
e 110
>25% reduction SRS 13 (42) n/a 1 05 1 04 e 3
CGI-ASD-I =2 17 (55) n/a p < 0.001

Responder 9(29) n/a 1 OO

T Endpoint score uses last observation carried forward for those who dropped prior to week 10.*
Positive SMD indicates improvement 95

55% (n=17) 90
85
29% (n=9) 8 O

75
Treatment Responder Ba Se li n e E n d p Oi nt

42% (n=13)

/8.8

225% reduction SRS CGI-ASD-1=2
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Adverse Events

tPBM Treatment
N=31
N (%)
Participants reporting any AEs 27 (87)
Participants reporting severe AEs 0(0)
Participants reporting serious AEs 0(0)
AEs reported 22 times No severe or serious adverse events were reported.
Warmth at application site 3(10)
Headache 2(6) 98% Adherence rate
Nose bleeding 1(3)
Middle Insomnia 1(3)
Sweating 1(3)
Mean number of AEs reported 24+2.1
Median (IQR) number of AEs 2
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e Measures

L&

tPBM Treatment

(N=31)
Baseline Endpoint! Difference Effect Size? P-value
Score
Mean + SD Mean + SD Mean + SD SMD (95% Cl) SRS-2 Subscales

SRS [Raw Scores] 40

Awareness 12.4+2.8 10.4+3.0 -2.0+3.0 0.69 (0.30, 1.08) <0.001 35 35.4 p <0.001

Cognition 19.2+6.4 13.8+5.7 -5.4+5.7 0.89 (0.50, 1.28) <0.001

Communication 35.4+9.7 27.6+8.0 -7.8+9.8 0.88 (0.43,1.33) <0.001 30 27.6

Motivation 17.8+5.5 13.3+4.8 -4.6+4.2 0.89 (0.54, 1.24) <0.001 25

RRB 19.4+6.0 13.7+6.0 -5.6+7.0 0.93 (0.46, 1.40) <0.001 20 12;
Clinician-rated MGH-SEC "0 17714249  1465%221  -30.6+226  1.30(0.83,1.77) <0.001 15 1 7.8\ —
Parent-rated MGH-SEC "2 1119303  940%349  -17.8£256  054(023,0.85)  <0.001 1 2-4\ 13-4
GAF 54.1+2.9 63.6+6.2 9.5+64 1.96 (1.29, 2.63) <0.001 10 . 10.

Baseline Endpoint
ADHD-SC 33.0+94 24.6+11.2 -8.5+8.8 0.82(0.47,1.17) <0.001
N (%) «—AwarenessmCognition=Communication=Motivation=RRB

CGI-I-ADHD <2 11 (35) n/a

T Endpoint score uses last observation carried forward for those who dropped prior to week 8. Positive SMD indicates
improvement

WWW.MGHCME.ORG
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tPBM Treatment
(N=31)
Baseline Endpoint ' Difference Effect Sizet P-value
Mean + SD Mean + SD Mean + SD SMD (95% Cl)
BRIEF [T-score]
Inhibit 62.2+13.5 60.3+12.1 -1.9+9.9 0.15(-0.12,0.42) 0.15
Shift 70.5+14.6 65.5+13.2 -5.0+£8.5 0.36 (0.12, 0.60) 0.001
Emotional control 61.4+13.1 58.6+12.2 -2.8+8.4 0.22 (-0.02, 0.45) 0.05
Initiate 66.7+11.9 65.1+12.5 -1.6+8.3 0.13(-0.11,0.37) 0.15
Working Memory 69.1+12.4 68.3+12.5 -0.8+6.0 0.06 (-0.10, 0.22) 0.28
Plan/Organize 67.2+11.5 65.0+11.9 -2.2+7.8 0.19 (-0.05, 0.43) 0.06
Organization of Materials 58.1+9.5 56.6 +11.1 -1.5+8.0 0.15(-0.12,0.42) 0.20
Task Monitor 66.3+11.5 62.2+10.9 -4.1+9.3 0.37(0.06, 0.68) 0.01
Ml 68.3+11.6 65.9+12.0 -24+7.9 0.20 (-0.04, 0.44) 0.05
BRI 66.3+13.1 62.6+11.4 -3.7x9.1 0.30(0.03, 0.57) 0.02
Total 68.9+11.9 65.8+11.1 -3.1+8.4 0.27 (0.02, 0.52) 0.02

T Endpoint score uses last observation carried forward for those who dropped prior to week 8.* Positive SMD indicates improvement.

WWW.MGHCME.ORG
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Child Behavior Checklist (CBCL)

tPBM Treatment
(N=31)
Baseline Endpoint ' Difference Effect Size? P-value
Mean + SD Mean + SD Mean + SD SMD (95% Cl)
CBCL [T-score]
Anxious/Depressed 62.3+11.3 60.2+£10.7 -2.0x7.0 0.18 (-0.06, 0.42) 0.04
Withdrawn/Depressed 62.0+9.7 61.5+9.3 -0.5+7.8 0.05 (-0.24, 0.34) 0.38
Somatic Complaints 58.0+£8.5 57.8+8.4 -0.2+5.8 0.02 (-0.22, 0.26) 0.63
Social Problems 63.9+9.5 61.4+7.9 -2.5+6.4 0.29 (0.04, 0.54) 0.02
Thought Problems 63.8+7.3 60.2+8.0 -3.6+£7.8 0.47 (0.10, 0.84) 0.003
Attention Problems 68.3+10.0 63.8+6.5 -4.5+8.3 0.53(0.18, 0.88) <0.001
Rule-Breaking Behavior 55.5+6.9 55.1+7.2 -0.4+54 0.06 (-0.21, 0.33) 0.29
Aggressive Behavior 579+7.9 57.6+9.1 -0.3+6.4 0.04 (-0.21, 0.29) 0.53
Internalizing Problems 61.2+10.2 59.9+10.6 -1.3+7.4 0.12 (-0.13, 0.37) 0.17
Externalizing Problems 55.0+10.3 53.2+12.1 -1.8+8.3 0.16 (-0.09, 0.41) 0.10
Total Problems 62.0+ 8.7 59.6+8.5 -24+£6.7 0.28 (0.01, 0.55) 0.01
Composite Scales
CBCL Autistic Traits score 189.8+21.4 183.1+£20.3 -6.7+18.1 0.32 (0.006, 0.63) 0.01

T Endpoint score uses last observation carried forward for those who dropped prior to week 8.* Positive SMD indicates
improvement.
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ts With and Without an ASD Diagnosis

Patients without ASD Diagnosis

Patients with ASD Diagnosis

Between Group

N=11 N=20 Analysis
Baseline Endpoint! Difference Effect Sizet Baseline Endpoint® Difference Effect Sizet Effect Sizet P-value
Mean + SD Mean + SD Mean + SD SMD (95% Cl) Mean + SD Mean + SD Mean +SD SMD (95% Cl) SMD (95% Cl)

SRS Total raw score 91.0+27.3 78.8+15.7 -12.2+26.3 0.55(-0.18,1.28) 111.6+20.1 78.8+25.1 -32.8+£24.0 1.44(0.79,2.09) 0.83(0.06, 1.59) 0.006

N (%) N (%) OR (95% Cl)
>25% reduction SRS 2 (18) 11 (55) 3.81(0.51,46.98) 0.26
CGI-ASD-1 <2 5 (45) 12 (60) 5.50 (0.94,32.21) 0.06
Responder 1(9) 8 (40) 4.17 (0.40, 206.48) 0.36

TEndpoint score uses last observation carried forward for those who dropped prior to week 10.* For within group analyses, a positive SMD indicates improvement. For between group analysis,
positive SMD and OR>1 favor patients with an ASD diagnosis. All between group analyses control for baseline SRS Total raw score.
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