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Executive Summary

We have examined the Mental Health Productivity Commission Draft Report and
are grateful for the opportunity to submit our comments and recommendations.

Reform Is Badly Needed

We agree with the need for substantial reform in the Australian Mental Healthcare
System and applaud the Government's efforts in this historic undertaking. Many of
us in the healthcare community have long been calling for reform and are grateful
for the opportunity to take part in the current discourse to help guide our country
towards a healthier and more prosperous future.

After examining the Productivity Commission Draft Report, we have identified a
number of key targets within Reform Areas 1,2, and 5 which BrainDx can make
significant contributions towards amending. We strongly believe it is time to shift
away from reliance on subjective self-report and qualitative assessment of mental
illness and begin using objective, scientifically proven data to diagnose and apply
therapies to our patients. We are confident that adoption of the validated BrainDx
system for diagnosis and tracking, along with selected psychometric measures, can
help achieve many of the goals outlined in this call for reform, and to this end we
offer the following proposal for your consideration.

A. Recognizing the Problem

Multiple studies (see section II. Background for all studies mentioned herein) have
demonstrated that the accuracy of initial diagnoses made by primary medical
providers is quite variable. Specifically, in a recent study the accuracy of
psychiatric diagnosis was the highest for cognitive disorders 60%, followed by
depression 50% and anxiety disorders 46%, whereas the accuracy of diagnosing
psychosis was 0% (Al-Huthail, 2008). This means that over 50% of the mental
health diagnoses are inaccurate, leading to extended, expensive therapies that are
ineffective and can even do damage to the patient.

The underlying cause of this inaccuracy is the reliance on verbal interview and
symptom checklist approaches to diagnosing instead of relying on actuarial brain
science. Unlike medical diagnoses, objective neurobiological metrics are not
currently used in psychology. Mental health diagnosis often is left as a clinical
“best guess” trial and error approach by frontline pediatricians and family
physicians and even amongst mental health providers who do have access to formal
testing materials or procedures.

A second important area of reform calls for the improvement of techniques for
objectively tracking and assessing the interventions themselves. Many
interventions, whether they are talk-based therapies, pharmacological,
neuromodulation technologies, etc., progress for some length of time before an
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assessment is made regarding their efficacy. If we are to adequately match
consumers with the appropriate level of care, we necessarily require a process
whereby the effectiveness of a given intervention can be monitored in real-time.
Such a process should incorporate data relating to the experiences of both
consumer and healthcare provider, as these elements cannot be considered as
separate from the intervention per se.

In the following pages we will offer a proven, scientifically objective solution that
has the potential to bring significant improvement in diagnosing effectiveness and
treatment evaluation with consequent reductions in overall societal and financial
cost.

Correct Diagnosis Is the Key

Most issues identified in the Reform Draft can be simultaneously addressed by
focusing on one primary issue - misdiagnosis. The consequences of misdiagnosis
are significant and have ramifications into all areas of mental healthcare, from early
intervention to suicide prevention. As such, this should be the primary focus.
Diagnostic accuracy literally saves lives and is a necessary requirement for any
informed intervention to take place.

The 50% accuracy rate of current diagnostic protocols is simply not good enough.

For the military and civilian populations with high risk of PTSD-related suicide, it
is important to recognize that not only is diagnostic accuracy critical, but a correct
focus on predictive factors (suicide discriminants) is key to prevention. Research
reveals that PTSD can lead to depression which then leads to suicide, but it’s the
level and cluster of depressive mood symptoms that are most directly predictive.
This can be thought of as PTSD symptoms lead to the RISK of depression, but it is
the depression that leads to the RISK of suicide.

B. Bringing an Actuarial Approach to Create A Solution

An actuarial approach provides a statistical assessment of actual brain electrical
signals (EEG) to determine the risk of imbalance and/or disorder, thereby offering
higher reliability than clinical judgement alone. The multimodal integration of
psychometric data with neurobiological markers derived from the scientifically-
validated BrainDx quantitative EEG database provides a valid and reliable aid to
diagnosis for most common mental health issues. Actuarial assessment enables
problems to be identified earlier and treated more effectively.

BrainDx, LLC, and BrainDx Australia offer a new model for using advanced brain
science to enable mental health providers worldwide to improve brain and physical
wellness, rehabilitate developmental disorders and accelerate self-improvement for
each individual regardless of age. We can bring cutting edge technology and
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methods to deliver real answers that work for the health care community supporting
brain health.

BrainDx has secured an exclusive license to an extensive database created at the
New York University School of Medicine, Brain Research Laboratories beginning
in the 1970’s supported by over $50M of both public and private grant funding. It
contains over 20,000 qEEG readings, has been scientifically validated and has US
FDA 510K approval. It is widely regarded in the neurobehavioral community as
the “best in the world”.

The results of this method have been extensively published and scientifically
validated in multiple research centers around the world (abbreviated bibliography
in Section VI).

BrainDx Can Identify Specific Disorders From qEEG Readings

BrainDx Australia is a partnership between BrainDx, LLC, based in Atlanta, GA,
US, and Brain Training International, an Australian company. BrainDx Australia is
in collaboration with the newly formed Federal Government funded ADHD
Consumer Forum.

Brain DX software provides clinicians a unique productivity suite, offering
improved clinical outcomes and a reduction in systemic costs.

The BrainDx software was originally developed in 2004 as a single-user, batch
program based on this database, and has been in clinical use in sites around the
world since then. It consists of a powerful mathematical set of algorithms that
compare a current gEEG reading with historical norms and provides tools for
comprehensive, discrete analysis of patterns of qEEG characteristics that allow the
assessment of the likelihood that the patient is a member of populations of patients
with similar profiles, including::

Depression

Bipolar Disorder

Alzheimer's Dementia

Vascular Dementia

Post-Concussion Syndrome

Schizophrenia

Attention-deficit/hyperactivity disorder (ADHD)
Autism

e A e

Active or planned studies will add specific discriminants for Obsessive Compulsive
Disorder (OCD) and PTSD.

e BrainDx provides the first commercially available objective diagnostic
metrics for autism, a growing problem in Australian mental health.
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e [t provides objective metrics for diagnosing both unipolar and bipolar
depression, major indicators of suicidal thoughts.

e Using BrainDx, Alzheimer’s can be detected much earlier than will show
up on an MRI.

e It works with all commercially available EEG systems.

The BrainDx system is being transitioned to a cloud-based software-as-a-service
(SaaS) platform to be used by clinicians worldwide.

Studies have demonstrated that using brain data as a guide to pharmacotherapy
increases positive outcome to 80% or better. BrainDx provides an objective tool
for both guiding pharmacotherapy prescription and tracking of response to
treatment.

BrainDX Can Contribute to Future Research and Development Opportunities

BrainDx provides a unique platform for future research and development
opportunities. Because it allows for capturing both initial diagnoses and monitoring
of clinical outcomes from all interventions into an anonymized database, it is
uniquely positioned to provide objective measures of treatment efficacy of all
therapies, not just those it recommends. Bringing this kind of clarity to the mental
health care system will provide significant, lasting benefits to patients, the
government and the mental health provider community.

BrainDX can also contribute to research into the effectiveness of suicide
intervention strategies.

C. Recommendations

Implement an actuarial-based program of early screening using qEEG brain
map readings and BrainDx analysis.

The two priority populations for early screening are school-age children and active-
duty service members. For children, the earlier an individual can be identified as
autistic or ADHD and therapy initiated, the more effective any intervention will be,
leading to a better outcome and quality of life. Inaccurately diagnosed or
undiagnosed disorders do lifetime harm. Additional screenings are recommended to
gauge therapy efficacy.

For military servicepersons, screenings on entry, exit and on a regular basis and
following any sustained head injury are strongly recommended. Early detection of
unipolar or bipolar depression is key to identifying potential for suicides.
Importantly, a BrainDx brain map screening cannot be falsified by the patient.
Since it does not rely solely on subjective self-report, a BrainDX brain map can
reveal objective distinctive patterns of abnormality (using classification
discriminants) which often go unidentified by other methods. A brain map does not
rely upon the interpretation of symptoms and therefore can reveal issues of which
the subjects themselves may be unaware or don’t adequately report.
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In addition to schools and the military, we recommend that the Australian National
Mental Health Service adopt BrainDx screening as a primary method of diagnosing
disorders and tracking therapies. This will deliver significant benefits, both by
earlier recognition of high-risk patients and by providing a key tool for monitoring
therapeutic efficacy.

We provide a pro-forma approach to this program in Section IV and a sample
report in Appendix Item 2.

Expand the Medicare Benefits Schedule (MBS).

The MBS needs to be extended to include Medicare rebates for online assessments,
qEEG assessment and neurotherapy treatments such as neurofeedback and non-
invasive neuromodulation techniques. Its absence results in limited access to the
most beneficial methods for diagnosing and treating mental health disorders.

Open Design of Mental Health Care Plans To Licensed Mental Health
Providers

A vast number of referrals to allied health practitioners are a consequence of
‘reverse referral’, whereby consumers are required to make additional visits to a
healthcare provider in order to obtain a Mental Health Care Plan (MHCP). This
redundancy is a consequence of the fact that, currently, only GPs are allowed to
issue MHCP’s and make referrals. GPs are mostly untrained in mental health
diagnosis and treatment. Licensed mental health providers should be able to create
and issue MHCP’s directly.

Potential Savings Are Large
The Commission has estimated:

“...The cost to the Australian economy of mental ill-health and suicide is,
conservatively, in the order of $43 to $51 billion per year.”

We believe this estimate is too conservative, and that the actual costs are much
higher. If the current diagnosing accuracy of 50% can be raised to 80% or better,
the improvements in correctly targeted therapy will substantially reduce this cost,
probably by 20% or better. The total program cost to implement a comprehensive
early screening program for children, the military and the general population will
be less than $20 million. This is a 400-to-1 return on investment.
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II.

Background

A significant obstacle confronting mental health and neurological care in the 21st
century worldwide has been the availability and adoption of tools that 1) tie the
relationship of brain function to human behavior, and 2) utilize such tools in a cost-
effective manner so that both the healthcare provider and the consumer can
recognize objective justifications for selecting therapeutic modalities and then
monitor whether these choices are yielding clear evidence of reaching improved
outcomes.

The Commission reports that the cost to the Australian economy of mental ill-
health and suicide is, conservatively, in the order of $43 to $51 billion per year.
Additional to this is an approximately $130 billion cost associated with diminished
health and reduced life expectancy for those living with mental ill-health.

Mental health issues are particularly complicated compared to many other areas of
health treatment since the methods employed over the past 100 years have relied
heavily on subjective clinical judgement rather than methods of actuarial data and
guidance. The accuracy of initial diagnoses made by primary medical providers is
frequently wrong. Specifically, in a recent study the accuracy of psychiatric
diagnosis was the highest for cognitive disorders 60%, followed by depression 50%
and anxiety disorders 46%, whereas the accuracy of diagnosing psychosis was 0%
(Al-Huthail, 2008).

This leaves both the government and the insurance industry for healthcare in a
quandary as there is no clear-cut systematic methodology being utilized to help
determine effective cost-benefits ratios to justify policies and procedures.

The Key Problem

A major part of this problem stems from the system used as the foundation for
defining mental health status, the symptom based DSM. In 2013, Thomas Insell,
then Director of the US National Institutes of Mental Health, raised grave concerns
on the utility of the new DSM 5 as it is a diagnostic manual based solely on
symptoms. Most relevant to his comments on this matter is the emphasis that
“mental disorders are biological disorders involving brain circuits that implicate
specific domains of cognition, emotion, or behavior.” These same concerns about
using such non-biological nominal level ways of defining human behavior are often
lacking sufficient specificity and reliability. Dawes et al., (1989) provided a well
written review of the problem with clinical approaches in health care versus
actuarial approaches:

“Professionals are frequently consulted to diagnose and predict human
behavior; optimal treatment and planning often hinges on the consultant’s
judgmental accuracy. The consultant may rely upon one of two contrasting
approaches to decision making: the clinical and the actuarial methods.
Research comparing these two approaches shows the actuarial approach to
be superior.”
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The emergence of this statement in 1989 couldn’t be timelier, with the 1990’s
designated as the Decade of the Brain. Thus, the search to integrate biomarkers that
can be scientifically established became a priority as it could be used to address
specific mental health disorders.

To this end, approaches focusing on quantitative brain assessment methodologies
had already demonstrated valued utility. In particular, with the pioneering
emergence of Quantitative EEG methods (John et al, 1977, 1980, 1988; Dufty, F.,
1981) a growing body of clinical reports and scientific research articles have
illustrated the applications of these tools and technologies.

Many of the early studies have helped promote qEEG methodology to receive
FDAS510K approval to market and use such methodologies for the purposes to
provide statistical information to aid in diagnosis of brain-based disorders including
a variety of psychiatric disorders and neurological disorders.

Since these historic early studies, there have been thousands of publications
demonstrating applications of qEEG type measures and many of these have gone
on to demonstrate powerful discriminatory and predictive capabilities for many
challenging clinical disorders (John et al., 1992; Ohashi, 1994; Prichep et al, 2006;
Arns et al., 2014; Neto et al., 2015; Tas et al., 2015; Babiloni et al., 2016; Chennu
et al., 2017; Cheung et al., 2017; Qazi et al., 2017; Surmeli et al., 2017; Bosch-
Bayard et al., 2018 (1); Bosch-Bayard et al., 2018 (2);Vecchio et al., 2018; Mumtaz
W, Malik AS, 2018; Mumtaz et al, 2018; Jonas et al.,2019; Schouppe et al., 2019;).

Such measures have now been applied to provide clinical and forensic related
evidence of the effects of nutritional deficiencies, toxin exposures, mild
concussions, surgical procedures, medication selection, and methods of
neuromodulation to reach individualized intervention-strategy goals (Thatcher et
al., 1985, Fishbein et al. ,1990, Thatcher et al., 1991, Cantor et al., 1993; Saletu et
al., 2002; Hansen et al., 2003; Surmeli and Etem , 2011; Surmeli et al, 2012; Lord
et al., 2014; Sumeli et al, 2016).

The real power of gEEG analysis is that it provides an objective physiological
referential set of metrics to determine with more accuracy, the nature of an
individual’s behavioral problems and as a result, which methods of rehabilitative
may be preferable on a case by case basis and a methodology to validate such
methods.

In contrast to the subjective clinical methods largely used yielding approximately
50% accuracy, qEEG measures have been scientifically reported to yield anywhere
from 70% to 90% accuracy in their ability to discriminate various psychiatric and
neurologic disorders from normal and even to discriminate clinical conditions
amongst themselves (1).
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BrainDx Has Led the Field

The researchers and members of BrainDx have led the field from the early 1980°s
to current times (e.g. John at al., 1980, 1988; Chabot et al., 2015). BrainDx
currently has the only brain-based set of objective metrics commercially available
to help with the diagnosis of autism, which has been published to demonstrate a
90% accuracy (Chabot et al., 2015). Autism is reaching world-wide epidemics
proportions and historically has been defined by behavior ratings from
professionals and non-professionals with no well-defined treatments individually
suited to a spectrum type of problem.

This leads to our recommended model of utilizing an Internet-based standardized
method of the collection of relevant medical and symptom history as well as
Internet-generated psychometric test items and tasks to validate the nature and
severity of the symptoms supplemented by the use of qEEG measures that have
been established to further validate and define the nature of the mental health
concerns and recommend appropriate options of treatment including
neurofeedback, psychopharmacologic approaches, learning and training
approaches, psychoeducational tools, and various forms of non-medicinal
neurotherapeutic techniques.

Additionally, both the consumer and provider will now be able to track the
patient’s response to treatment objectively over time to determine treatment
efficacy.

As the case database continues to grow with such information, increasing
empirically based treatment protocols can be identified by industry and government
systems to determine more appropriate treatment protocols and polices.

BrainDx has built brain-based clinical evaluation tools derived from New York
University’s historic academic activities of the Brain Research Laboratories under
the direction of Drs. E Roy John and Leslie Prichep. The methodologies used to
derive these databases and metrics have already met the rigor of peer-reviewed
scientific journals and have translationally found their way into commercial
applications in health delivery in various practices, clinics, and hospitals around the
world meeting the challenge of localized clinical needs. The next stage in the
evolution of this technology is to increase its accessibility and its integration with
other human assessment and tracking tools through Internet platforms. BrainDx is
now seeking to round off its investment needs and to acquire a pilot program
setting to demonstrate how such technology can be used on a mass level to
demonstrate the above described goals.
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A Focus on Suicide

In 2010 the Community Affairs References Committee of the Australian Senate,
after a lengthy study, published a report titled “The Hidden Toll: Suicide in
Australia”, in which it recognized,

“At least six Australian lives are taken by suicide every day, however, there
continues to be a lack of public awareness about the impact of suicide on
the community.”

By 2020 the Australian Government Productivity Commission Report on Mental
Health recognized the following:

“The cost to the Australian economy of mental ill-health and suicide is,
conservatively, in the order of $43 to $51 billion per year.... The facts on
suicide in Australia are stark. Just over 3000 people are lost to suicide each
vear in Australia, an average of more than 8 people per day. It is the
leading cause of premature death in Australia’s young adults, accounting
for around one-third of deaths among people aged 15-24.” (P 2, 14)

Despite the Government and the healthcare community having long since brought
attention the severity of this issue, with multiple attempts to resolve it, the
incidence of suicide in Australia continues to increase at an unacceptable rate.
This fact alone evinces a profound failure in the current approach to suicide
prevention in this country. If we are to truly remedy this issue, we need to take a
deeper look at the systemic flaws in our healthcare system and be both willing and
humble enough to redress our failures therein.

Suicide is recognized as a leading cause of premature death, but little progress has
been made towards creating effective risk assessment tools. The risk of suicide is
most often linked to a state of depression and is generally accepted that an increase
in depression leads to an increase in suicide. Individuals with PTSD often are at
risk for suicide but only in as much as PTSD sufferers experience depressive mood
symptoms arising from their PTSD symptoms.

In Australia, the World Health Organization reported the rate of suicide in Australia
at 10.4 per 100,000 people per year (age standardized). As alarming as this is, the
rate of suicidality within personnel in military services is much greater.

Suicide in the Armed Services

For an example of service-related suicides, in the US Department of Veterans
Affairs 2019 National Veterans Suicide Prevention Annual Report approximately
17 veterans died by suicide every day, a rate that is about 1.5 times that of
nonveterans after adjusting for differences in age and sex. The US Department of
Defense announced that 325 active-duty soldiers, sailors, airmen, and Marines died
by suicide in 2018 which is 40 more than died in 2017 and the highest number
since the department began collecting suicide statistics in 2001 (US Dept. of
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Defense, Dept. of Veterans Affairs, Clinical Practice Guideline For The
Assessment And Management Of Patients At Risk For Suicide, 2019).

In Australia it was reported that for the 3 year rolling aggregations from 2007 to
2017, the rate of suicide among serving men was between 8§ and 18 per 100,000
population while for men in the reserves was between 10 and 15 per 100,000
population and the number of ex-serving men was between 25 and 33 per 100,000
population. The Commission’s own study reveals the following:
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How to Identify High Risk Individuals

The ability to identify individuals at risk for suicide rests upon the tools being used
to confirm depression and therefore predict suicidality. Table 1. provides a meta-
analysis of the tools used to predict suicidality. A review of the tools indicates
significant weaknesses for most tools with regard to sensitivity and specificity for
risk accuracy.
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Table 1. Studies prospectively examining suicidal outcomes.

Study (year) Population sample (n) Predictive of Suicidal Relevant statistics  Time of Ref.
Behavior? follow-up
Suicide Suicide (years)
attempt completion
BHS
Beck et al. (1985) Psychiatric inpatients with suicidal - Yes Sensitivity: 0.91, 10 [19]
ideation (207) specificity: 0.51,
cutoff: »9
Beck (1990) Psychiatric outpatients (1958) - Yes Sensitivity: 0.94, 75 [20]
specificity: 0.41,
cutoff: >8
Brown et al. (2000) Psychiatric outpatients (6891) - Yes PPV: 0.01, 20 [21]
NPV: 1.00,
hazard ratio: 4.46,
cutoff: »8
Beck et al. (1989) Hospitalized suicide attempters (413) - No - 5=10 22
Oquendo etal (2004)  Psychiatric outpatients with mood No - 2 [23]
disarders (308}
Stefansson (2012) Psychiatric outpatients with suicide - No - 10=15 [27]
attempts (81)
BDI
Beck et al. (1985) Psychiatric inpatients with suicidal - No - 10 [19]
ideation (207)
Beck (1990) Psychiatric clinical sample, across = Yes Sensitivity: 0.77, 75 [20]
disorders (1958) specificity: 0.64,
cutoff: »22
Brown et al. (2000) Psychiatric outpatients (6891) - Yes PP\V:0.02, 20 [21]
NPV: 1.00,
hazard ratio: 3.55,
cutoff: >22
Beck et al. (1989) Hospitalized suicide attempters (413) - No - 5=10 [22]
Tejedor et al. (1999) Psychiatric inpatients with suicide No No - 10 [28]
attempt (150)
Oquendo efal. (2004)  Psychiatric outpatients with mood Yes Hazard ratio: 2.35 2 [23]
disorders (308)
Hartl et al. (2005) Veterans with post-traumatic stress Exploratory - Exploratory: 4 [24]
disorder Yes sensitivity: 0,63,
Study used two samples: exploratory specificity: 0.80,
{409) and confirmatory (221) Confirmatory Confirmatory:
Statistics include model with both BDI No sensitivity: 0.00,
and recent attempt as predictors! specificity: 1.00,
cutoff: »45
Beck's 551
Beck et al. (1985) Psychiatric inpatients with suicidal - Ne - 10 [19]
ideation (207)
Brown et al. (2000) Psychiatric outpatients (6891) - Yes PPV:0.03, 20 [21]
NPV: 1.00,
hazard ratio: 6.56,
cutoff: >2

*Sarmples in the aforementioned studies included patlents from a wide range of demographics {age, gender and racefethnicity) and peychiatric diagnoses, which may Influence
bath the predictive valldity and rellability of study findings.

"See Freedenthal (2008) for a review of all predictive studies,

BDE Back's depression ivwentary; LAT: implicit Assockation Task; KIVE: Karolinska Interpersonal Violence Scale; NPV Negative predictive value; PPV Posithe predictive value;

R R-squared; SNAP-SH: Schedule of Nonadaptive and Adaptive Personality Self-Hamm.

Among the tools outlined, the Beck Depression Inventory (BDI), a self-report of
symptom presence and severity, appears to have the best statistical measures and
with specific regard to a longer-term projection over matter of years. Research has
shown that the BDI was also significantly related to outpatient completers (again
many individuals do not seek or are willing to complete such inventories). In this
research, the authors suggest different cutoff scores for inpatients (10) and
outpatients (9) with roughly 0.45 sensitivity and 0.90 specificity. The lack of
sensitivity of these instruments alone raises concerns. These statistics are akin to
saying, “if there is no indication of depression there is little risk of suicide”. The
mental health community needs better statistics in identifying risk rather than no
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risk. There is a need for more objective, easy to employ, robust measurement of
factors flagging an individual at risk for severe major depression and consequently
high risk for suicidality. There are substantial limitations to paper-based tools given
the incentives to deny suicidal thoughts, a lack of replication and the lengthy
follow-up time frames identified by most studies.

There is an extensive published literature demonstrating EEG abnormalities in
major depressive disorder (MDD), the use of quantitative EEG in prediction of
treatment response, changes correlated with positive response to treatment and the
importance of measures of connectivity. EEG is uniquely suited to “allow
estimation of neural dynamics with accurate temporal resolution, and they are
therefore the most suitable techniques to non-invasively track brain interactions and
information transfer” (Olejarczyk et al., 2017), important in the characterization of
MDD as reflected in qEEG (Leuchter et al., 2012).

Early work in the Brain Research Laboratories of NYU School of Medicine
demonstrated clear differences between two subtypes of MDD, Bipolar and
Unipolar, showing very different patterns of EEG abnormalities. Topographic maps
of z-scores for selected EEG features (columns) shown below demonstrate clear
differences from normal population (top row) and clear differences in the pattern of
deviations (significant z-scores) between subtypes (middle and bottom row). The
pattern or profile of differences has been described using a multivariate
discriminant function (Prichep & John, 1992), with high discriminant accuracy.

Abs Rel Rel Coh Mean
Alpha Theta Beta Alpha Freq

Normal
[n=181]
Dep LR ) FN
Umpolar
[n=89]
Dep : ¢« JEE
[n=38]
- +

AN
P<0.001 P<0.001

Figure legend: This figure shows the significance of the deviation from age
expected formal values (where normal is the center, black, excess is toward yellow,
and deficit is toward green/blue), for Normal subjects (top row), Unipolar
depressed patients (middle row) and Bipolar depressed patients (bottom row).
Column are examples of different EEG features in which difference between the
groups can be seen.
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These discriminant classification algorithms were derived using 206 subjects (95
controls and 111 patients with DSM diagnosis of Depression (MDD)). The mean
accuracy of the discriminant for identifying the statistical likelihood of the profile
of the patient resembling that of the population of MDD patients showed 83%
sensitivity and 88% specificity, with independent replications of 93% sensitivity
and 86% specificity. A further discriminant was derived to classify likelihood of
Unipolar or Bipolar depression, demonstrating high discriminant accuracy in this
subtype determination (n=97, with sensitivity/specificity 88%/84%, with
independent replication of 94%/87%).

In the population with ages greater than 50 years, the difficulty of distinguishing
between early cognitive decline and depression is difficult and addressed in a third
discriminant function that distinguished between likelihood of normal, depressed or
mild dementia with high accuracy (n=297, with sensitivity and specificity of 84%
and independent replication with sensitivity ranging from 71%-80% and specificity
ranging from 85%. These discriminant functions were incorporated into
Neurometric qEEG analysis software and used in clinical practice for many years
in the Neurometric Evaluation Service of BRL and championed by leaders in
psychiatry such as Dr. Robert Cancro (Chair of the Department of Psychiatry for 30
years).

Table 1 (Prichep & John, 1992) in Appendix 1 shows the established and cross
validated qEEG discriminants to assist with diagnostic processes for Depression
and other disorders using this approach. (Not all available BrainDx discriminants
are listed in this table).

Advances in neuroimaging and source localization of qEEG has led to multiple
EEG and neuroimaging studies demonstrating the importance of frontocingulate
dysfunction in depression (Mayberg et al, (1997); Brannan et al., 2000; Pizzagalli
et al, 2001; Holthoff et al., 2004), well characterized using neurometric/BrainDx
qEEG analysis. And have have provided evidence of the potential of EEG as a
prognostic marker of treatment outcome in MDD (Leuchter et al., 2009; Philip et
al., 2018; Zandvakili et al., 2019). The BrainDx technology is unique suited to
incorporate such thinking as reflected in its current analytics.

A Focus on Autism

The Commission opted to exclude autism from its analysis and recommendations
(Vol. 1, p 124). We believe this is a major omission that deserves attention. The
incidence of autism, both in Australia and around the world, is substantially rising
and poses a major threat to the behavioral health of our children. BrainDx has the
first scientifically established metrics for detection of autism spectrum disorder and
can provide major assistance to licensed medical and mental health providers in its
diagnosis and treatment.
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BrainDx Can Guide Pharmacotherapy

Studies have demonstrated that using brain data as a guide to pharmacotherapy
increases positive outcome to 80% or better. Medication-induced changes in EEG
and qEEG data have been reported for a broad range of antidepressants,
benzodiazepines, stimulants, antipsychotics, lithium salts, and anticonvulsants
(Herrmann et al., 1979, Itil et al., 1973, 1979; Saletu et al., 1987; Small et al., 1989;
Struve, 1987; Prichep et al, 1993). These drug changes are specific in regard to
effects on distinct components of the EEG pattern and are dose-dependent,
reversible upon medication withdrawal, and measurable across psychiatric
syndromes and in asymptomatic volunteers.

In those studies obtaining baseline, medication-free EEGs, investigators
demonstrated unique QEEG features that could be used to aid in treatment
guidance. For example, patients with major depressive illness with excess alpha
wave magnitudes were retrospectively reported responsive to antidepressants that
reduce alpha magnitude (Ohashi, 1994). Without the objective physiologically tests
available to other medical specialties or clinical decision support tools such as
evidence-based treatment guidelines to follow, treating physicians can only rely
upon personal experience or anecdotal information.

What about when Medications Fail?

Alternative therapies utilizing brain based qEEG measures have shown promise in
treating and monitoring intervention strategies for mood regulation disorders
including neurofeedback approaches and various stimulation techniques.

Rural Access

BrainDx is designed to provide rural and remote access to assessment, treatment,
monitoring and evaluation as hardware technologies emerge to enable it. Emerging
treatment options such as neurofeedback and neuromodulation as well as current
medical and allied health interventions can be delivered responsibly and reliably.
In fact, even in our congested urban cities access to health care has barriers to
access due to time and cost factors.
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I11.

Recommendations: A Comprehensive Program to Achieve Real

Results

BrainDx Australia is pleased to offer the following recommendations:

A.

Implement an actuarial-based program of early screening using
gqEEG brain map readings and BrainDx analysis.

Not just in schools and in the military but throughout the mental health
community this will deliver significant benefits by earlier recognition of
high-risk patients.

What we anticipate is a program wherein everyone is subjected to a baseline
screening and qEEG analysis. A qEEG reading takes about 15 minutes to
capture. The reading will be uploaded to the BrainDx platform and within
minutes a summary report (see Appendix Item 2) will be generated for both
display and print that will give clear, simple indication of whether the
individual falls within the high-risk area for further treatment, and a
recommendation of what course of treatment should be pursued.

For the military this screening would take place at induction, with
additional screenings performed at both regular intervals and upon returning
from deployment. Such a program will not only identify individuals with
major depressive disorders that can lead to suicide, but also will identify
Autism, ADHD, Depression (Unipolar and Bipolar), Schizophrenia, etc.

A comprehensive program will consist of the following major phases:

Negotiation and Agreement

Given the scope of such a major effort and the involvement of multiple
government agencies and private companies, it will be important to reach
agreement on scope, timing, costs, funding and most important, on specific
responsibilities. We particularly believe creating a cross-organization team,
involving organizations such as Neurodevelopment Australia, the ADHD
Consumer Forum together with Mental Health Australia and other
stakeholders is critical to program success.

As a part of reaching agreement, this stage should also develop program
specifications and monitoring and reporting requirements.

BrainDx anticipates providing key program services, including:

* Program definition & key participation in leadership team

= Online services for gEEG interpretation and other psychometric
testing

* Training of program management & staff

* C(linician training

= Assistance in program monitoring
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Assessment

The specific statistics on number of locations, number of counselors and
providers currently available and current equipment for capturing qEEG
readings must be obtained.

Capturing of baseline statistics for ongoing monitoring of program
effectiveness is important.

Customization

Australia-specific intake processes, reporting formats and case management
processes must be developed and implemented within the BrainDx
platform. Most important is to achieve agreement with all stakeholders on
the means of tracking program effectiveness.

The BrainDx system will be cloud-based, with the most probable processing
center within Microsoft’s Canberra center.

Mobilization

Recruiting and training BrainDx Australia management staff.
Recruiting and training of program staff within National Mental Health
Service.

Training of practitioners.

Creation and activation of screening procedures.

Rollout

Organizing and scheduling screenings.
Processing of readings and reports.
Actions for therapy.

Monitoring

Screening and therapy quality control.
Statistical feedback.

B. Expand the Medicare Benefits Schedule (MBS).

The MBS needs to be extended to include Medicare rebates for online
assessments, qEEG assessment and neurotherapy treatments such as
neurofeedback and non-invasive neuromodulation techniques. Its absence
results in limited access to the most beneficial methods for diagnosing and
treating mental health disorders.

We agree with the Commission’s suggestion that increasing the number of
sessions available for consumer rebate is vital.
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C. Open Mental Health Care Plan Design.

A vast number of referrals to mental health practitioners are a consequence
of ‘reverse referral’, whereby consumers are required to make additional
visits to a healthcare provider in order to obtain a Mental Health Care Plan.
This redundancy is a consequence of the fact that, currently, only GPs are
allowed to issue MHCP’s and make referrals. GPs are mostly untrained in
mental health diagnosis and treatment. Licensed mental health providers
should be able to create and issue MHCP’s directly.

This is highly inefficient and costly. Presently up to 40% of the Medicare
Benefits can be spent on visits to GPs, who themselves may have no further
contributions to or monitoring of the patient’s treatment. Consideration
should be given to broadening access to health care by enabling other health
care providers, such as psychologists, to issues MHCPs.

A deeper reform to broaden consumers’ entry pathways would promote
better partnerships between medical and mental health practitioners. Many
GPs would be grateful for the management to be shared.

Broader access pathways for the consumer would require healthcare
providers to have an integrated system for the assistance in making
diagnoses and matching consumers to appropriate levels of care and
treatment services. If a broader range of healthcare professionals are
assigned the responsibility to issue MHCPs, then consumers would be
provided with a broader range of access points with the burden on GPs and
the Medicare system reduced.

BrainDX can be integrated into the LinkMe trial, and vastly improve its
efficacy. We believe that matching consumers to appropriate care is of top
priority, and welcome such a collaboration.
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IV. Costs

At this point in time the information available is not sufficient to provide a
reasonable estimate for total program costs. The following are estimates for
BrainDx participation in the initial stages:

e Negotiation and Agreement
Travel: AUD 75,000
Salaries: AUD 150,000
e Assessment
Travel: AUD 75,000
Salaries: AUD 225,000
e Customization
Travel: AUD 75,000
Salaries: AUD 225,000
Contract programming: AUD 500,000

e Mobilization, Rollout, Monitoring
Salaries: AUD 500,000/yr.
Services: AUD 300/initial screening + report
AUD 75/case (case management)
AUD 150/supplemental screening + report

AUD  25/supplemental report (therapy notes, etc)

Total Program Preparation: AUD 1,325,000
Ongoing BrainDx Australia staff AUD  500,000/yr
Ongoing Services TBD
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Profiles

Our Team
Chief Executive Officer: David S. Cantor, Ph.D.

Dr. David Cantor is the CEO of BrainDx, LLC. He holds a Bachelor’s Degree with
Distinction in Psychology from the University of Connecticut with Honor’s work in
the field of neurophysiological correlates of cross modal integration processes in
attention deficit disorders. He also holds Master’s and Doctorate’s in Psychology at
the State University of New York at Stony Brook where his dissertation work was
on quantitative EEG correlates of Autism. He also holds a post-doctoral Masters of
Science Degree in Psychopharmacology from Farleigh Dickinson University. He
holds Diplomate or Fellow status with many clinical and research societies in the
field of psychology and clinical neuroscience and has been a former President of
the EEG and Clinical Neuroscience Society. He has been accepted for special
fellowships including Congressional Fellow of the American Psychological
Association and the State of New York Intercampus Fellow in the area of Brain
Research. Dr. Cantor is among the pioneers in the clinical use of this technology
and is a nationally recognized expert in the field. He uses the BrainDx technology
in his practice in Atlanta, Georgia now, and consults with many other professionals
nationally and internationally to help them use the technology more effectively. He
has overseen an estimated 20,000 clinical gEEG reports spanning many clinical
applications in fields of neurotrauma, neurology, psychiatry, and neuropsychology.
This experience gives him a somewhat unique perspective on the potential uses of
the BrainDx technology, and his management experience with his own practice and
a history of businesses using qEEG helps oversee the operations of BrainDx.

Board Member and Scientific Advisor: Leslie Prichep, Ph.D.

Dr. Leslie Prichep retired as Director of the Brain Research Laboratory,
Department of Psychiatry, and Research Full Professor of Psychiatry at New York
University, where she also served as Director of the Neurometric Evaluation
Service of the Brain Research Laboratories at New York University. During her
academic career she served as chair of the Phoenix House Foundation Institution
Review Board, and as a Special Review Consultant to the National Institute of
Drug Abuse. Having received the Wyeth-Ayerst Award for Distinction in
Psychiatry conferred at the VIII World Congress of Psychiatry, Dr. Prichep is a
member of numerous national and international professional and scholarly societies
including the American Psychological Association, the American Society of
Evoked Potential Monitoring, the College on Problems of Drug Dependence
(CPDD), the International Academy for Research in Learning Disabilities, the
International Organization of Psychophysiology, the International Society for
Neuroimaging in Psychiatry, American Academy of Neurology and the New York
Academy of Sciences. She serves as an ad hoc reviewer for numerous professional
and scholarly publications. She has served on the Board of Directors of the
International Pharmaco-EEG Society and the EEG & Clinical Neuroscience
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Society and serves as Chair of the Ph.D. Certification Committee of the EEG and
Clinical Neuroscience Society. She has additionally received multiple patents in the
use of brain Electrophysiological Quantitative Data to classify and Subtype an
Individual into Diagnostic Categories by Discriminate Cluster Analysis, Fetal Brain
Monitor and System and Method for Guidance of Anesthesia, Analgesia and
Amnesia. The author of over 150 scholarly papers published in international
scholarly peer-reviewed journals, she has also authored twenty-five books, reviews
and book chapters, and many other proceedings, monographs, and published
abstracts. She received her BS and MS degrees from the University of Pittsburgh
and a Ph.D. in Experimental Psychopathology from The City University of New
York. She was elected as a Fellow of the National Academy of Inventors in 2019.

Managing Director, BrainDx Australia: Jon Hegg, MA Psych

Jon Hegg is a registered psychologist and has been practicing for close to forty-five
years. He completed his Master’s degree, MA (Psych), at Sydney University in
1981. Jon worked with the NSW Inner Metropolitan Health Services Drug
Advisory Service between 1976 and 1986, subsequent to which he entered private
practice. Currently, Jon is the director of Brain Training International located in
Deakin, ACT. His clinic specialises in Quantitative Electroencephalography
(qEEG), Neurofeedback, and Neuromodulation for the improvement of a range of
neuropsychophysiological impairments as well as in performance enhancement.
Alongside neurotherapy Jon provides psychological counselling.

Jon is certified by the Biofeedback Certification International Alliance (BCIA) to
conduct neurofeedback. During its inception and until 2019 he served on the
Australian Affiliate Board (BCIA-A). He served as Board Applications Secretary
between 2011-2013; Board Chair between 2013-2015; Board Immediate Past Chair
between 2015-2017; and was BCIA Member at Large until 2019.

Jon is also certified in qEEG by the International qEEG Certification Board
(IQCB). He is a fellow and member of the Applied Neuroscience Society of
Australasia (ANSA), the peak body institute for neurofeedback in Australia, and
have worked on the association’s Executive Board from 2010 to 2019. He served as
ANSA Public officer between 2011-2014; President-Elect between 2014-2015;
President between 2015-2017.

Jon regularly provides training and supervision for psychiatrists, psychologists, and
a variety of health practitioners and educators in the practice of neurotherapy. His
primary specialisation is in the treatment of ADHD, PTSD and cognitive
impairment.

Mr. Hegg has worked with the Australian Institute of Sports (AIS), The Australian
Defense Force Academy (ADFA), and a number of internationally recognised
organisations involved in neuromodulation. In 2009 he initiated the formation of
the Neurofeedback Interest Group within the Australian Psychological Society
(APS) and currently has close to two hundred members. Between 2017 and 2019 he
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worked with the Federal Health Minister, Greg Hunt, to obtain two major grants
from the Australian Government; one of $1.5 million for the Australian ADHD
Professional Association (AADPA), the other of $1.8 million to form the National
ADHD Consumer’s Forum. Furthermore, Jon is currently involved in a nation-wide
initiative to undertake a thorough revision of the National Health and Medical
Research Council (NHMRC) ADHD National Guidelines. These grants along with
the guideline revisions will significantly impact the way we understand and treat
ADHD in Australia. This will enable dramatic improvements in the wellbeing of
children and adults throughout Australia.

Chief Operating Officer: Michael B. Lowry

Mike Lowry entered the information systems field in 1968, after attending Georgia
Tech. As one of the early employees at National Data Corp. (now known as Global
Payments) he wrote the data management software for the first online credit card
authorization and funds transfer systems in the world.

Mr. Lowry’s subsequent career includes 50 years in the software industry,
specializing in change-agent projects involving large-scale 24X7 database
management systems. He has held positions as a consultant with Coopers &
Lybrand, CIO of a Fortune 500 manufacturing company, and Director of Bell
Operating Company Marketing for Oracle. He has also founded startups in micro-
optics and in remote desktop services.

Mike Lowry is a startup mentor with the Advanced Technology Development
Center (ATDC) at Georgia Tech, helping to commercialize new technologies, and
founded the TechAlpharetta startup roundtable.

Mr. Lowry is active in the Alpharetta Rotary Club, is a Georgia Tech alumnus and
lives with his wife, Sharon, in Roswell, GA.
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VII. Appendices

Appendix 1

Detailed table exhibits statistical qEEG discriminants and the ability of replicability

Table 1. Summary of discriminant results for two groups (tfop panel) and multiple groups (bottom panel) Neurometric
QEEG discriminant functions. The initial discriminant accuracy is indicated first (X) followed by the accuracy in the|

independent replication (Y), shown as (X/Y).

Neurometric QEEG Two Group Discriminants
Groups n Mean Discriminant Accuracy (%)
(Initial Discrim,/Independent Replication)
I VS. I I I I II
N vs. Dep 95 111 88/86 83/93
Uni vs. Bip 65 32 84/87 88,/94
N vs. MHI 150 52 91/84 89/92
N vs. Sz 149 57 96/99 90/82
Dep vs. Sz 103 46 84/88 84/85*
N vs. Ale 120 30 95/95 75/90*
Abn vs. Alc 32-97 30 91/88 96/93*
N vs. LD 158 175 89/79 72/71
Vas Dem VS. Dem 93 13 94/82 92/85*
RitResp Vvs. NonResp 16 12 81/81* 83/83*
Neurometric QEEG Multiple Group Discriminants
Groups n Mean Discriminant Accuracy (%)
(Initial Discrim.,/Independent Replication)
[ vs, I vs. I wvs. IV I oI m Iv 1 I 1II v
N wvs. Dep vs. Dem 85 87 125 84/85 84/80 84/71 -
N vs. Dep vs. Alc vs. Dem 120 103 30 125 77/75 72/85 80/80 79/77

*Jack-knifed replication

**Med. group used for replication

Group codes are as follows: N = Normal; Dep = Major Affective Disorder, Depression; Uni = Unipolar Depression; Bip =

Bipolar Depression; MHI = Mild Head Injury; Sz = Chronic Schizophrenia; Abn = Abnormal groups combined; Alc = Alcoholic;
LD = Learning Disabled; RitResp = Responders to Ritalin; NonResp = Nonresponders to Ritalin; Dem = Dementia (SDAT); Vas

Dem = Dementia of vascular etiology.
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Appendix 2
Sample Patient Report

BrainDxe

BrainDx Screening Tool !
Patient ID: Sample 1
Date of Test: 06/01/2019

NOTE: The following data is for the illustration of a BrainDx Screening Tool Report
and does not represent a real patient’s profile or outcome data.

" Analyses and comments provided by BrainDx, Australia. The results provide statistically deviations in electrophysiological
measures of brain activity from expected values for age. Dysfunction of brain regions as indicated typically correspond to
functional or behavior problems. Norm referenced cognitive performance and behavior assessment testing should be
considered whenever possible to delineate functional or behavior impairments that can be correlated with these measures
and to establish pre-treatment performance levels which can be used to establish treatment efficacy from follow-up
treatment. This report is intended to provide a guideline for clinical use and should not be used as the sole source of
information for clinical diagnosis or treatment selection. BrainDx™ will not be held responsible for any fault in the official
clinical diagnosis or failed treatment resulting from statements in this report for the service provider.
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Patient Information

Patient ID: 11122233

Last Name: S

Fist Name: N

Date of Birth: 04/09/1984
Initial Session Date: 05/03/2018
Age: 35.1

Gender: M

Handedness: R

Physician: Dr. RD

Medicated: Baseline- No meds
Eyes: Closed

1. History and Symptoms:
This patient’s history indicates that he is having major problems with mood regulation that is sufficiently
severe such that he is having difficulty coping with activities of daily living. Factors of potential clinical
based on reportedly history and symptoms concern:

- Hx of Sleep dysregulation

- Hx of Poor appetite

- Hx of Lethargy

- Hx of Feeling Tired most of the time

- Hx of anxiety

- Hx of reflux since childhood

- Hx of attention dysfunction

- Hx of multiple allergies since childhood
- Fam Hx of Thyroid problems

2. Initial Psychometric and Neurometric Scores:

Tools Used for this screening: Beck Depression Inventory II (BDI-II), PTSD Check List — Military (PCL-M),
and BrainDx™ Depression Discriminant Value for Major Depression Disorder

These measures indicate an elevation in emotional distress/risk at baseline. Reduced scores indicate
improvement as a function of interventions.

Date BDI-II PCL-M BrainDx-

Depression DV
Score

Initial — 5/3/2018

Legend:
| Normal | Mild | Moderate _

Initial Neurometric Finding (5/3/2018)
The Subject was 35.14 years old with initial testing on 5/3/2018. An EEG recording of 25.1 minutes
with eyes closed resting was acquired and 2.0 minutes of artifact free data was selected for analysis.
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Discriminant

Discriminant functions provide a quantitative estimate of the similarity between a patient's profile and
characteristic patterns found during extensive research on groups of patients with various disorders.?
Classification by this algorithm is restricted to disorders relevant to the diagnosis or symptoms indicated in

the patient history.

This patient's discriminant scores lie outside (p <= 0.025) of the normal limits expected for an individual of

this age.

This patient's discriminant scores suggest the presence of Unipolar Depression.
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BrainD

Unipolar

Bipolar

Key: Areas marked in color other than off white indicate atypical brain function for age. The darker the color, the greater
the distance from normal. Darker colors toward RED indicates “excessive activity”; darker colors toward BLUE indicate

deficits in functioning

Treatment Protocols:

Based on the initial screening data, this patient was indicated to be at high risk for depression/suicide and was
recommended to seek professional licensed mental health provider to initiate intervention. The patient was

engaged with a combination of the following interventions:

1. Lexipro (20 mg qd)
2. Neurofeedback Protocols
3. Psychological Counseling Services Monitoring

2 Discriminant functions have been developed and published as per: John et, al, 1988; Chabot et al, 1996;

Chabot et al, 2016
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3. Psychometric and Neurometric Tracking Scores:

These measures indicate an elevation in emotional distress/risk at baseline. Reduced scores indicate

improvement as a function of interventions.

Date BDI-II PCL-M BrainDx-
Depression DV
Score
b5 [
12/3/2018 18 32 88
3/1/2019 13 22 52
6/1/2019 9 16 45
Legend:
| Normal | Mild | Moderate _
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The following 3-D sLORETA Neurometic Images illustrate a pattern of brain functional recovery as a result of

interventions applied.
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