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Study Summary
Title A Multi-sitg Interyentional Pilot S_tudy Using Transorbital Alternating
Current Stimulation for People with Glaucoma
Short Title rtACS for people with glaucoma
IRB Number s$16-02005

Methodology

Prospective, randomized controlled (active versus sham repetitive alternating
current stimulation [rtACS]) double-masked pilot study.

Participants and interventionist masked to group.

Study Duration February 2017 to December 2021
NYU Langone Eye Center
Study Center(s
y (s) New York Eye and Ear Infirmary of Mount Sinai
(1) Determine an effect of tACS on ophthalmic structure and function (from
eye to visual brain)
Objectives (2) Assess the methodology of procedures for assessment of people’s

functional ability and quality of life to determine an effect of tACS

(3) Assess the feasibility and implementation of the pilot study protocol for a
larger multi-site, randomized controlled trial

Number of Subjects

n=16

Diagnosis and Main
Inclusion Criteria

Adults with moderate to severe stage glaucoma, absent ocular and certain
systemic comorbidities

Study Intervention

rtACS to treat visual impairment in people with glaucoma

Reference therapy

Sham stimulation

Statistical
Methodology

Descriptive statistics, multivariate analyses, and estimates of effect and
variance for between and within groups (active versus sham rtACS) analyses

CONFIDENTIAL

This material is the property of the NYU School of Medicine and Langone Medical Center. Do not disclose or use except as

authorized in writing by the study sponsor




rtACS for people with glaucoma Page 6
Version: 04.06.2023

1 Introduction

This document is a clinical research protocol for a human clinical research study. This study will be
conducted in compliance with the written protocol and in accordance with U.S. federal research
regulations, Good Clinical Practices standards, and NYU Langone Medical Center (NYULMC) institutional
research policies and procedures.

The proposed pilot study will test the preliminary efficacy and feasibility of an intervention protocol for
repetitive transorbital alternating current stimulation (rtACS) for the treatment of visual impairment in
people with glaucoma. We will evaluate a study protocol to use in future clinical trials to test the
effectiveness of tACS to ameliorate the progressive effects of vision loss both structurally and
functionally in the eye, the visual pathway, and in regard to people’s independence (i.e., functional ability).

1.1 Background

Vision is the dominant sense' humans use to interact with and understand the many facets of everyday
life. Vision is integral within other sensory systems as well (e.g., vestibular system). The health of
people’s visual system influences how they learn, communicate, work, engage in leisure, and interact with
the environment that surrounds them. Vision changes as a normal part of aging. Aging Americans are
living longer; the generation of Americans living into older age (i.e., Baby Boomers) is a larger population
cohort than previous generations. The number of Americans aged 65 years and older, ages when people
are more vulnerable to vision loss due to age-related eye diseases, is projected to increase from
approximately 47.8 million (2015) to 98.2 million (2060).2 Visual impairment is one of the 10 most
common causes of disability in the U.S.2 In a 2014 population survey, 11.3% of adults aged 45 to 64
years and 13.5% of adults aged 65 years and older reported some form of vision-related difficulty.2*

The number of Americans with major chronic eye diseases is increasing® and visual health is increasingly
a major public health concern.® Adults with degenerative eye diseases, who are at greater risk for
progressive vision loss, live with an uncertainty that their vision may deteriorate over time and that
currently there is no cure or means to reverse the progression. Vision loss is associated with a higher
prevalence of chronic conditions,” death,? falls and injuries,® depression and social isolation.’®'" People
with visual impairment have higher odds of receiving informal care and lower odds of reporting a
favorable health status than people without visual impairment.'2 Glaucoma is one of the most prevalent
causes of progressive visual impairment and is a leading cause of irreversible blindness.'3

1.1.1 Glaucoma

Glaucoma affects people’s capabilities to perform daily living tasks (i.e., functional ability)'#-'® and their
quality of life (QoL),2%-22 even when people were unaware of their diagnosis.2" The prevalence of
glaucoma is increasing. In the U.S. the estimated number of Americans with glaucoma will more than
double from 2.7 million (2010) to 7.3 million in 2050.28 As many as 50% of affected people with glaucoma
are unaware of their diagnosis.?* The estimated U.S. direct medical costs for glaucoma-related health
care are approximately $2.9 billion annually,?®> an estimated $748 million for Medicare beneficiaries.26
However, these financial estimates do not account for indirect costs of financial burden on individuals,
caregivers, and non-governmental healthcare payers.

The silent burden of glaucoma is its insidious nature. The pathophysiology of glaucoma is not well
understood; factors contributing to its progression include mechanical, vascular, and biochemical
mechanisms.?” The structures in the eye affected by glaucoma are neural (e.g., retinal ganglion cells),
vascular (e.g., central artery and vein), and connective (e.g., trabecular meshwork) tissues. Glaucoma is
typically characterized by increased intraocular pressure (IOP), retinal nerve fiber layer (RNFL) and optic
nerve (ON) damage, and progressive loss of visual fields (VFs). Glaucoma is a chronic optic neuropathy
that manifests through damage (degeneration) to the ON and death of retinal ganglion cells (RGCs).
RGCs are neurons in the eye that transmit visual information from the retina to the brain via the ON.

In glaucoma, secondary damage to and death of RGCs result in visual function deficits, such as VF
defects and diminished contrast sensitivity (CS).282° These secondary damages are attributed to primary
damage at the ON head and lamina cribrosa, a vulnerable area where the ON connects with the axons of
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RGCs (Figure 1). In the visual system, information about the visual world is acquired, processed, and
conveyed from the retina to visual centers in the brain by distinct, parallel information pathways (e.g.,
parvocellular and magnocellular pathways). These pathways represent different types of RGCs, thus play
different roles in visual function. Glaucoma appears to selectively affect the magnocellular (M) pathway;
this fact is important in understanding how degenerative changes in glaucoma that affect M cells result in
selective loss of particular visual functions. While RGCs are selectively affected by glaucoma,
glaucomatous damage extends beyond the retina to upstream cortical networks3°-3* employed in vision.

[A] Normal anatomy

E] Neurodegenerative changes associated
with glaucomatous optic neuropathy

Retinal

ﬁ ganglion
7 ~ (RG) cells

/ RG cell
'\\‘ s / axons — 1=
view[ -] VITREG
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Figure 1. A. The optic disc is composed of neural, vascular, and connective tissues. The convergence of the axons of
retinal ganglion cells (RGCs) at the optic disc creates the neuroretinal rim; the rim surrounds the cup, a central shallow
depression in the optic disc. RGC axons exit the eye through the lamina cribrosa (LC) forming the optic nerve, and
travel to the left and right lateral geniculate nucleus, the thalamic relay nuclei for vision. B. Glaucomatous optic
neuropathy involves damage and remodeling of the optic disc tissues and LC that lead to vision loss. With elevated
intraocular pressure, the LC is posteriorly displaced and thinned, leading to deepening of the cup and narrowing of the
rim. Distortions within the LC may initiate or contribute to the blockade of axonal transport of neurotrophic factors within
the RGC axons followed by apoptotic degeneration of the RGCs. Strain placed on this region also causes molecular
and functional changes to the resident cell population in the optic nerve (e.g., astrocytes, microglia), remodeling of the
extracellular matrix, alterations of the microcirculation and to shrinkage and atrophy of target relay neurons in the lateral
geniculate nucleus.3®

1.1.1.1 Glaucoma Treatment

By the time glaucoma is diagnosed there is irreversible impairment to eye structures; there are no
interventions to restore function or reverse damage. The mainstay of treatment is management of IOP
(Figure 2), pharmaceutically and/or surgically, because IOP is the only modifiable risk factor to date,
though it is only one of the multiple contributors to glaucoma (e.g., loss of neurotrophic factors, localized
ischemia, excitotoxicity). Beyond IOP, there is no clinical treatment for neuronal tissue loss associated
with glaucoma progression. And herein lies a large focus in research: how do we intervene at the neural
level to prevent further disease progression and treat the damage that neural tissue has already
sustained? Two approaches are neuroprotection and neuroplasticity.
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A | Anatomy of healthy eye and aqueous humor drainage pathways
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Figure 2. Aqueous humor drainage pathways of healthy (A) and glaucomatous (B, C) eyes as it relates to elevated
intraocular pressure.3®

1.1.1.1.1 Neuroprotection

Neuroprotection refers to the relative preservation of neuronal integrity (i.e., neuronal structure and/or
function) to slow or prevent disease progression. Measuring the neuronal morphology of key structures
affected by glaucoma (e.g., RNFL), even with current imaging technology, remains limited; no imaging
tools are able to distinguish between complete versus partial defects versus healthy RGCs. Some RGCs
survive even within damaged retinal regions.3¢ Thus, one focal point of neuroscience is to develop
therapeutic methods called neuroprotective therapies. Neuroprotection involves recovery, regeneration,
or inhibiting specific biochemical pathways that influence neuronal health. Specific to glaucoma,
neuroprotection involves targeted treatment of neurons of the visual pathway, but primarily RGC axons.3”
There is limited evidence that neuroprotective therapies are clinically effective in glaucoma.?7:37-39
Neuroprotective effects in the central nervous system are transient*? and only delayed the progression of
neuronal degeneration in animal studies.*'42

1.1.1.1.2 Neuroplasticity

Another promising area of neuroscience gaining attention in vision research is neuroplasticity.
Neuroplasticity is the brain’s ability to reorganize itself during normal aging, disease, or following injury; it
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is the ability of the brain to change its functional architecture by modulating synaptic efficacy so that the
neurons in the brain compensate and adapt their functions in response to change. With innovative
imaging technologies, it will be possible to advance human studies research of the neuroplasticity of the
visual pathway.

One conceptualization of neuroplasticity, the residual vision activation theory,*3 suggests that there are
areas of residual visual capabilities in the retina within the areas that are damaged by disease or injury.
Essentially, areas of residual vision may exist either on the border of the damaged areas of the retina
(i.e., border of the scotoma) or within the impaired VF. A portion of cells may survive within a damaged
structure; thus, some degree of function exists. Given the parallel processing and retinotopic nature of the
visual system network, disease or injury that occurs at the site of early visual processing affects upstream
neuronal networks.30-344445 The integrity of the surviving neurons determines how much information
reaches higher cortical regions. The idea that there is residual potential within damaged structures means
that there may be a potential to alter the surviving neural tissue at the site of the defect and thus influence
brain network connectivity (i.e., neuroplasticity).

The residual vision activation theory also suggests that there is therapeutic value in regions of the VF
where respondents demonstrate reduced stimulus detection thresholds or in areas where they respond
less reliably or slowly to the stimulus presentations. The partially damaged areas may be more
susceptible to sensitivity changes, attention, and fatigue, all factors generally thought to be negative, that
influence the inherent nature of subjective measurement of visual function. However, while these areas
may be viewed as variable outcomes or less severely affected, they may be a critical target for
intervention because these regions may represent only partially damaged function. Studies reported a
non-linear relationship between structural damage in the eye and visual function;*? the visual system
involves many brain mechanisms and networks that include feedback loops with higher-order, top-down
processes of cognition that influence visual function. For example, typically people with glaucoma
consciously notice VF defects later than clinicians identify structural impairment of the retina (see
Attachment 1).

The goal of intervention based on the principles of neuroplasticity is to activate neuronal residual
capabilities in the areas of residual vision. Activating surviving cells leads to increased synaptic activity
and repeated activation elevates cell activity, which strengthens synaptic efficacy. One therapeutic
method of influencing neuroplasticity is electrical stimulation therapy (EST). And, repetitive sessions of
EST are necessary to produce cumulative effects as shown in neurophysiology studies and clinical trials
in rehabilitation. In this study we will evaluate the effect of one method of electric current stimulation,
rtACS, as an intervention to treat visual impairment in people with glaucoma.

1.1.2 Brain Electrical Connectivity

The brain is comprised of billions of neurons connected to each other via synapses. Neural processing
involves communication within local ensembles of neurons and between long-range networks of neurons
via the synapses. Ensembles of neurons in the brain connect to form functionally specialized networks
and communicate with each other via the generation and transmission of electrical impulses carried along
their axons. Neuronal network activity occurs through rhythmic firing patterns of synaptic interactions, in
which the rhythmic changes in electric potential result in synchronized input to other brain regions, thus
evoking oscillatory brain activity (i.e., rhythmic activity pattern).*¢ When groups of neurons spike in
synchrony (i.e., nearby neurons firing very close to or at the same time), they give rise to oscillations that
reflect neuronal activity which can be measured (i.e., changes in the electric field). As a result,
synchronized activity generates a more pronounced electric field (Figure 3). This electrical signal activity
of neuronal networks is measured by electrophysiological methods, such as electroencephalography
(EEG), which provide information about the temporal relationships between synchronous responses.
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While there are open questions about the functional role of
cortical oscillators, there is a growing consensus that
oscillations are an organizing factor by which neurons and
neuronal networks communicate and thereby enable
cognition and behavior.4”48 The point in time within a
waveform cycle (i.e., phase) influences neuronal firing rates
over a wide range of frequency bands: delta (<4 Hz), theta
(4-7 Hz), alpha (8-12 Hz), beta (13-30 Hz), and gamma
(>30 Hz). Studies found frequency-specific coherence
between cortical areas as a function of behavioral demands
(e.g., sleep, wake, solving a mathematical calculation);*°
which gives evidence for the possible role of oscillations
and functional connectivity in a specific frequency band.5°
The functional role of brain oscillations in a variety of
cognitive functions is important to understanding brain
processing.4” Cognitive processes rely on synchronous
activity of large ensembles of functionally linked neurons
that occur at distinct frequency bands according to the
extension of the network configuration.5'-5* Evidence
supports that brain oscillations play a key role in motor,
perceptual, and cognitive processes.*749.55-58 |n the healthy
brain, neuronal networks operate in synchrony. In
neurological disease, alterations of neuronal networks and
loss of cells and their connections result in disturbances in
synchronous neuronal firing.

1.1.3 Alternating Current Stimulation
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Figure 3. lllustration of how synchronized activity
generates a more pronounced electric field
(EF).46

EST to the brain uses an electric current to exert an external modifying influence (i.e., modulation) to
activate or to inhibit brain processes. Initial studies have found EST to be effective in a range of clinical
conditions to treat functional deficits (i.e., behavioral performance) related to dyslexia,? stroke,8%-62 spinal
cord injury,®3 cognition,®* and depression.®5 Recent studies evaluated the use of EST for the treatment of
ophthalmic disease;?667 evidence supported the use of EST to prolong retinal survival, preserve visual
function, and modulate cortical excitability.?6.68 This study will use one method of non-invasive EST called

alternating current stimulation (ACS).%°

+A
+Arrax -

The application of ACS is a relatively recent therapeutic
development. ACS influences brain physiology on a
network level through synchronization of neuronal
network firing using a low-intensity sinusoidal
waveform electric current (Figure 4) to induce
neuroplastic changes.®® The current intensities
produced are lower in magnitude than other stimulation
techniques, such as transcranial magnetic stimulation
or electroconvulsive therapy, that are approved by the
Food and Drug Administration (FDA) for certain
conditions.  Francis and colleagues (2003)
demonstrated that neurons are sensitive to low-
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Figure 4. Sinusoidal waveform.

intensity electrical fields and that neuronal networks are more sensitive to field modulation than the average
single neuron.” The theory behind ACS is that neuronal network activity can be entrained over time (i.e.,
endogenous oscillating element starts to cycle with the same period as the exogenous stimulus) in a
frequency band-specific manner when the exogenous stimulus is similar to that of the endogenous electrical
field of that network.”'-77 Neurons acting in synchrony with the stimulation frequency can potentially induce
restoration of function following disease or injury. Consequently, the brain activity in the range of the

electrical stimulation frequency is then enhanced.”2.78-80
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Entrainment using ACS seems to alter aspects of perception dependent on the frequency of the
stimulation. Only physiologically meaningful brain rhythms can be entrained.”"8! In this study, ACS is
used to modulate brain oscillations at the alpha frequency. The alpha rhythm is modulated by visual
stimuli, likely relies on interaction dynamics between the thalamus and cortex (including occipito-parietal
areas of the brain), and is thought to reflect the spontaneous rhythms of visual areas.??:8% Studies
reported decreased alpha band activity in people who were congenitally blind®485 or had ON
impairment.80.86-88 Qccipital alpha oscillation is synchronized to cyclic activity in visual thalamic relay
neurons in the lateral geniculate nucleus; therefore, likely involved in signal transmission involved in
visual perception® particularly in the early (retinotopic) stages of visual information processing.®
Therapeutically, brain oscillations are used to modulate function (i.e., behavioral performance). Studies
demonstrated that transcranial ACS induced frequency-specific effects on brain dynamics as measured
by EEG.7277:91.92 This specific stimulation paradigm has been applied to modulate vision, motor function,

somatosensation, and cognitive and mood disorders.”7:81.93.94

The intervention delivered in this proposed study is rtACS.
Transorbital refers to the site of electrode placement and
stimulation delivery; electrodes are placed on the skin
near the eye. While transcranial ACS likely modulates
neural oscillation focally in several brain regions (based
on electrode montage®), rtACS may be effective in more
directly modulating the neural oscillation of visual
networks because the plasticity induced by ACS is more
effective when it starts in the early stages of visual
processing (e.g., retina).?697 By placing the electrode
montage transorbitally, the current flow targets a
physiological trajectory toward the retina and ON. rtACS
is a non-invasive application of electric current to stimulate
the retina to induce synaptic efficacy, in particular those
cells that have some measure of dysfunction but are not
dead, and oscillations of nearby neuronal ensembles.
While there is emerging study on the mechanisms of ACS,
what is established is that sustained ACS (minutes) can
produce changes in brain oscillations and that these
changes are plastic and cumulative with repeated
sessions (Figure 5). tACS requires further study to fully
leverage this treatment modality for maximal clinical
benefit in people with glaucoma.

With innovative imaging technologies, human studies
research of the neuroplasticity of visual pathway
structures has advanced. The theory of neuroplasticity is
that after damage, structures with residual visual

before tACS after tACS
neuronal oscillators tACS neuronal oscillators
fi = intrinsic frequency fiacs = f; phase aligned

sum mean vector sum mean vector
f, amplitude f amplitude

NN /\/\/\/\/

Figure 5. lllustration of the proposed underlying
neuronal mechanism of the power increase by
synchronization. Upper row: Single neuronal
oscillators, depicted as vectors on a unit circle, with
a specific intrinsic frequency synchronized to an
external sinusoidal force with the same frequency.
Middle row: The mean resultant vector of the single
oscillating elements represents the amplitude of the
oscillation. Due to phase alignment of each single
oscillator to the external oscillation, the length of this
mean vector increases and likewise the amplitude.
Lower row: Schematic illustration of the amplitude
recorded via EEG.™

capabilities can be reactivated through repetitive stimulation leading to improved visual function and brain
network connectivity.*3 rtACS is a non-invasive application of weak electric current used to exert an external
modifying influence on brain processes through synchronization of neuronal network firing. The mechanism
of rtACS is to stimulate the retina to influence RGCs, in particular those cells that have some measure of
dysfunction but are not dead, and oscillations of nearby neuronal ensembles. rtACS has successfully been
used in the rehabilitation of visual impairments in people with optic neuropathies;80.86-88.98 however, we do
not know the clinical value of rtACS specifically for people with glaucoma, including the effect of rtACS on

people’s functional ability and QoL.
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1.1.4 Clinical Data to Date: Repetitive, Transorbital Alternating Current Stimulation

The following clinical data is summarized from the published literature for tACS in people with ophthalmic
diseases. All of the studies reviewed involved administration of rtACS in people with ON impairment.
Attachment 2 summarizes the studies’ published rtACS protocols.

In a retrospective data analysis of 446 people, Fedorov and colleagues (2011) reported that following
rtACS participants’ VFs significantly increased (p < .001) by 7.1% and 9.3% in the right and left eyes,
respectively, as measured by kinetic perimetry.? Significant improvements (p < .01) in distance visual
acuity (VA) were also reported for each eye. A sample of 62 people received an additional course of
rtACS 6 to 9 months following the first treatment. During the stimulation-free interim following the first
course of treatment, VFs decreased by 4.6% (p = .11) and 5.6% (p = .08) in the right and left eyes,
respectively. After the second course of rtACS, participants’ VFs remained significantly improved (p < .05)
in each eye compared to their baseline status (VFs increased 3.9% and 4.9% from the first course of
treatment to following the second course of treatment in the right and left eyes, respectively).

In a masked, randomized controlled trial, 8¢ participants who received rtACS (n = 12, 19/24 eyes)
demonstrated significant improvement post-intervention in their detection accuracy (high resolution
perimetry) in the defective VF areas (p = .03) and VA (p < .05), both near and far, compared to a sham
stimulation group (n = 10, 14/20 eyes). Effect sizes, comparing rtACS to sham, were moderate (.51 to
.67) for changes in detection accuracy measured in both the defective and the entire VF and reaction time
(high resolution perimetry). Alpha frequency significantly increased (p < .001) in EEG recordings following
rtACS. At 2-month follow-up, all participants who received rtACS (including those in the sham group who
were offered rtACS once allocation was revealed, n = 29/40 eyes) demonstrated a significant
improvement in their detection accuracy measured in both the defective and entire VF and reaction time
(p < .05), mean threshold (static perimetry, p <.01), and near VA (p < .01).

In a multi-center, masked, randomized controlled trial,88 participants who received rtACS (n = 45)
demonstrated significant improvement post-intervention in detection accuracy (high resolution perimetry)
in both the defective and entire VF (p < .001), decreased reaction time (high resolution perimetry, p =
.02), improved mean threshold (static perimetry, p < .01), and mean eccentricity (kinetic perimetry, p =
.04) compared to the sham stimulation group (n = 37). Detection accuracy in the entire VF was
significantly different between groups in favor of tACS (p = .01). Additionally, alpha frequency
significantly increased (p = .01) following rtACS. At 2-month follow-up, the rtACS group continued to
demonstrate significantly better detection accuracy in the entire VF (p = .03) and mean threshold (p = .01)
compared to the sham stimulation group.

Gall and colleagues (2011) reported QoL outcomes, using pooled data from two separate but similarly
designed studies, for a combined number of 42 participants.®® The effect of rtACS on both vision-related
and health-related QoL was compared between participants who received rtACS (n = 24) versus a sham
stimulation (n = 18). Significant differences between groups were reported in regard to vision-related
quality of life (VRQoL) for general vision (p = .04), distance activities (p = .02), and social functioning (p =
.03) and for health-related quality of life (HRQoL) in the mental health component score (p =.01) and
emotion-related role limitations (p = .03).

Schmidt and colleagues (2013) conducted an open-label, prospective study and reported significant
effects of rtACS on alpha frequency (p = .01) in participants who received rtACS (n = 18) compared to a
sham stimulation (n = 6).8° The study demonstrated that, with repeated sessions, rtACS induced
enhancement of alpha oscillations following a progressive amplification over the 10-day course of the
intervention. Concerning visual perceptual performance (high resolution perimetry), detection accuracy
improved following rtACS by 17.8% (p < .001).

Bola and colleagues (2014) conducted a case-control, randomized controlled trial for rtACS (n = 7) versus
sham stimulation (n = 8) with 13 age-matched healthy controls.8” At baseline participants with ON
impairment exhibited a breakdown in alpha frequency compared to the healthy controls (p < .05), which
was associated with worse visual perceptual performance measured by high resolution perimetry (VF
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size, r = .53, p = .04; reaction time, r = -.58, p = .03). Following rtACS the alpha frequency was
strengthened (p = .03) compared to the sham stimulation group and was associated with better visual
perceptual performance (detection accuracy, r = .57, p = .04; reaction time, r = -.56, p =.05). The authors
suggested that alpha frequency in the resting state could be a marker for both loss and restoration of
visual perceptual capabilities in people with ON impairment; vision loss may not just relate to tissue
damage but also to breakdown of synchronization in the neuronal network.

1.2 Investigational Device

We will use the DC-Stimulator MC (neuroConn GmbH, limenau, Germany) to deliver the rtACS
intervention per protocol. The device is considered a medical device using the definition by the FDA. Non-
invasive or cutaneously administered electrical stimulation devices are deemed a Category B, Class I
medical device, for which the DC-Stimulator MC qualifies.® rtACS is a non-invasive procedure because
it does not involve penetrating the skin or a body cavity. The DC-Stimulator MC is a non-significant risk
device based on: (i) it is not an implantable device, (ii) it is not used for supporting or sustaining human
life, (iii) it is not used for substantial importance to diagnose, cure, mitigate, or treat disease, and (iv) it
does not present a potential for serious risk to the health, safety, or welfare of a participant. The device
labeling (in accordance with FDA regulations at 21 CFR §812.5) includes name and place of
manufacturer, contraindications, hazards, adverse effects, interfering substances or devices, warnings,
and precautions.'! Additionally, the device displays the label: Caution for United States Owners and
Operators: Investigational Device. Federal (or U.S.) law limits this device to investigational use.

The DC-Stimulator MC was chosen for this study based on its capacity to deliver the established rtACS
intervention protocol documented in previous efficacy, safety, and interventional studies.80.86-88.98 The DC-
Stimulator MC is an investigational, multi-channel electrotherapy device consisting of a programmable
waveform generator that connects to electrodes to deliver a non-invasive weak electric current. Technical
and safety information related to weak current stimulation protocols have been published.%2 Weak
electric current devices are used in the U.S. for basic and clinical research with Institutional Review Board
(IRB) approval.'® The DC-Stimulator MC allows for frequency band stimulation in the range of 0-1,000 Hz
and currents up to 3,000 pA (peak-to-peak) with adjustable phase for ACS. Unique to this device, it can
be used simultaneously with functional magnetic resonance imaging (fMRI) with minimal artifacts related
to the electrical interference (though we are not using the MRI function for this study). Additionally, it has
a computer-controlled sham stimulation function for masking interventionist to study group. The device
will be used to deliver a weak electric current stimulation protocol to participants via electrodes placed
transorbitally, with one reference electrode positioned elsewhere.

1.3 Research Risks & Benefits

1.3.1 Risk of Investigational Device

Safety and tolerability of EST in both animal and human studies are published%%1°7 and to our knowledge
there have been hundreds of EST studies in the U.S. designated non-significant risk by IRB review.
Evidence suggests that there is a general lack of observations concerning adverse events or adverse
effects, only documentation of mild side effects. In experimental protocols following evidence-based dose
and delivery parameters, the mild side effects of ACS included: local skin reddening, skin tingling, skin
itching, skin warming sensation, nausea, diffuse or migraine-like headache, blurred vision, forgetfulness,
difficulty concentrating, dizziness, general fatigue, sleeping difficulties (temporary), spontaneous
phosphenes (independent of stimulation), blood pressure fluctuation, and difficulty breathing.03.106.108 The
safety of ACS has been tested?8081.86-88.98 gnd researchers conclude that ACS, as applied in a dose-
specific manner, is safe and tolerable.

We will assess and document per protocol adverse events (safety) and adverse effects (tolerability, see
sections 6 and 8). To minimize the risk for adverse events and adverse effects, there are no deviations to
the established rtACS protocol used in previous studies in this study design. Standard parameters for the
application of weak current stimulation in general are'%9: (1) current is less than 2.5 mA, (2) the current is
applied through electrodes that are known to minimize skin burns at the specific current level
administered to a participant, (3) the current application duration is less than 20 to 60 minutes per
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session, and (4) sessions are not more frequent than two times per day. Tolerability of EST is specific to
(1) dose (session duration, amplitude, electrode size and position, number of sessions) and (2) participant
exclusion and treatment protocol.46:103.109.110 Additionally, the device will be checked prior to and following
the delivery of rtACS for each session.

1.3.2 Other Risks of Study Participation

The targeted physiological effect of tACS is to induce neuroplastic changes in the visual system to
minimize visual impairment. The established rtACS protocol we will use in this study has been safe and
effective within its stimulation parameters. The current is weak, such that it can hardly be felt. However, if
parameters are not followed, or changed in any manner that affect the dose, this might lead to
maladaptive plasticity rather than adaptive or positive effects on neural plasticity. To minimize the risk of
any deviation from the rtACS protocol, at each contact with a participant, research personnel will examine
and document that: the rtACS device is functioning properly, the experimental setup is performed per
protocol, and specific questioning and examination (as appropriate) is performed to the participant.

Infrequent risks that may occur include fatigue, breach of confidentiality of participants’ identifiable
information (medical record information and questionnaire data), or participants may experience
frustration in regard to the administration of particular tests (e.g., attention/information processing) and/or
the time to complete study procedures. To minimize the occurrence of fatigue, participants will be
informed that they may stop as frequently as needed to rest at time points appropriate to the
standardization of the test being administered. Research personnel will provide assistance in the
administration of assessments per standardized protocol as needed. To reduce the likelihood of a breach
of confidentiality, access to participants’ personal information will be limited to research personnel on a
need-to-know basis. Additionally, we will secure personal identifiers and clinical information in a separate
location and limit access to this information by using linking codes assigned to study data and password
protected electronic files to maximize confidentiality. Screening forms will be placed in a locked file
cabinet and stored separately from participants’ identification files. We also will provide assurance to the
participant that the recorded information will not be reused or disclosed to any other person or entity
(other than members of the research team) except as required by law or for authorized oversight of the
study. Participants will be advised to inform research personnel if they feel any frustration or discomfort
about answering questions on the questionnaires. To minimize frustration or discomfort with these
questions, participants will be educated on their purpose in this study and assisted as per standardized
protocol in the completion of assessments. Any comments from participants and/or assistance provided
by research personnel will be documented for tracking purposes.

1.3.3 Potential Benefits

rtACS has been associated with improved visual function and QoL in people with visual impairment
resulting from optic neuropathy.®? In addition to the potential benefits of improved visual function and QoL,
we will explore the potential benefits of rtACS in regard to participants’ functional ability. We anticipate no
direct benefit from sham rtACS in regard to visual function, QoL, and functional ability.

2 Study Objectives

In this proposed pilot study, we will assess the feasibility of procedures that are key to the conduct of a
multi-site randomized controlled trial to explore the influence of tACS versus sham stimulation on
neuronal morphology and physiology to improve people’s visual function, functional ability, and QoL. The
expected outcomes (hypotheses) for this project are that (1) rtACS activates viable but poorly or non-
functional RGCs to improve their structural and functional capabilities, (2) measures of retinal, ON, and
visual brain structures and function will correspond with improvement in visual function, and (3) changes
in visual function following rtACS will be associated with improvements in participants’ functional ability
and QoL.
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2.1 Primary Objectives

21.1 Objective: Assessment of Ophthalmic Structure and Function

Evaluate procedures to identify changes in vision following rtACS compared to sham stimulation
at baseline, post-intervention and 4 weeks (follow-up) to inform the design of a multi-site
collaborative clinical trial for participants with glaucoma

2.1.1.1  Aim 1: Evaluate the data collection and data management methods to measure the targeted
outcomes (structural and functional capabilities) of neuronal physiology and reorganization of
the visual pathway (from eye to visual brain)

2.1.1.1.1 Image structures of the visual pathway with advanced technologies to determine the effect of
rtACS on structure and function

2.1.1.1.2 Assess areas of visual function to determine the effect of tACS

2.1.2 Objective: Assessment of Functional Ability and QoL

Evaluate procedures to assess participants’ functional ability and QoL following tACS compared
to sham stimulation at baseline, post-intervention and 4 weeks (follow-up) to inform the design of
a multi-site collaborative clinical trial for participants with glaucoma

2.1.2.1 Aim 2: Evaluate the data collection and data management methods to measure objective
ability/disability and subjective well-being

2.1.2.1.1 Assess the feasibility of procedures for assessment of functional ability (objective
ability/disability) to determine the effect of TACS

2.1.2.1.2 Assess the feasibility of procedures for assessment of vision-related and health-related QoL to
determine the effect of tACS

2.2 Secondary Objective

2.21 Objective: Assessment of Feasibility and Implementation of Procedures

Evaluate the feasibility and implementation of procedures for a clinical trial protocol (tACS versus
sham stimulation) at baseline, post-intervention, and 4 weeks (follow-up) to inform the design of a
multi-site collaborative clinical trial for participants with glaucoma

2.21.1 Aim 3: Evaluate the data collection, data management methods, and study procedures for
targeted outcomes other than the primary objectives

2.2.1.1.1  Evaluate recruitment, enrollment procedures and retention, and participants’ adherence to
procedures between multiple sites

2.2.1.1.2 Assess data entry and data management procedures between multiple sites

2.2.1.1.3 Assess the feasibility of procedures for assessment methods other than primary objectives
3 Study Design

3.1 General Design

The goal of this prospective, randomized controlled double-masked pilot study is to establish a structured
protocol for the delivery of rtACS sessions (participants randomized to either active or sham rtACS
groups) with repeated assessments at baseline, post-intervention, and 4 weeks (follow-up) to inform the
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design of future clinical trials for people with glaucoma (Table 1). The participants and interventionists will
be masked to study group. Ten daily sessions will be administered across 2 weeks. The electrode
montage is per protocol; electrodes will be placed transorbitally (eyes closed) with a reference electrode
placed elsewhere. Dose will be administered per protocol for session duration (< 60 minutes continuous
stimulation), amplitude (peak-to-peak), electrode size, electrode position (transorbital), and number of
sessions (10).

Table 1. Anticipated study timeline

2017 2018-2020 2021
Major tasks Jan-Dec

Recruit and train research personnel
Screening and assessment protocols
finalized

Develop protocol manual, codebook,
and data entry procedures

Recruitment
Data collection
Data processing

Data analysis

Summative data analysis and
dissemination of findings

Presentation / publication of initial and
ongoing findings

Recruitment goal: 16 participants
Anticipated date of starting recruitment: April 2017

Anticipated date of completing recruitment: December 2020
Anticipated date of completing statistical analysis: December 2021

Participants will be randomized in 1:1 ratio to the rtACS and sham stimulation groups using block
randomization stratified by centers. Random varying block sizes will be used to balance group allocation
and minimize the risk of unmasking group assignment, and a randomization table will be computer
generated accordingly. A research staff member not directly involved in the conduct of the study will
conduct allocation concealment. Participants will complete screening, baseline, pre- and post-session,
post-intervention, and follow-up assessments (Figure 6). The Pre-/Post-session Questionnaire includes
brief measures to monitor any stimulation- and research-related effects.
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Figure 6. Study Flow Chart

The timeline for assessment procedures involves 1-2 visits for baseline testing, 10 daily visits for rtACS or
sham stimulation sessions (across 2 weeks), 1-2 visits for post-intervention testing, and 1-2 visits for
follow-up testing (4 weeks following intervention); a total of 13-16 visits. The variability in the number of
sessions is based on the circumstance that an imaging assessment may need to be scheduled on a
separate day due to device availability. Participants may be contacted, following data collection of the
study assessments, to request information pertinent to this research study.

3.2 Primary Study Endpoints
3.2.1 Assessment of Ophthalmic Structure and Function

3.2.1.1 Assess neuronal structure and function (see section 2.1.1.1.1)

Optical coherence tomography (OCT): Spectral domain OCT is a commonly used imaging technology
to evaluate glaucomatous structural damage and to detect glaucomatous progression.''":112 |t is a non-
invasive technique that allows for in vivo cross-sectional imaging of the ON head and RNFL. The clinical
utility of OCT is that it enables a comprehensive assessment of the thickness of the RGC and ganglion
cell nerve fiber (i.e., RNFL) layers as they approach the ON head.''3 Studies demonstrated that OCT is a
reliable and reproducible method to measure RNFL and macular thickness and demonstrated sensitivity
and specificity in discriminating glaucomatous eyes from healthy eyes.!4-119

We will measure (1) peripapillary RNFL thickness (um), (2) macular ganglion cell-inner plexiform layer
thickness (um), and (3) ON head cup-to-disc ratio (%); all three measures are determined from the device
software automatically. Testing will be performed using an FDA approved device for its approved
indication and will require 10 minutes to perform. Testing results will be printed and included with
participants’ source documents.

OCT angiography (OCT-A): There is a growing body of evidence suggesting that glaucoma
pathogenesis is related to vascular dysfunction.2%-22 OCT-A is a new, non-invasive imaging technique
that employs motion contrast imaging to high-resolution volumetric blood flow information to generate a
three-dimensional map of the retinal and choroidal vasculature. In people with glaucoma, OCT-A may be
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a useful tool for evaluating vasculature using density mapping and flow index (0-1), which measures the
area of large vessels and both the area (vessel density) and velocity of capillaries. 23124 Testing will be
performed using an FDA approved device for its approved indication and will require 10 minutes to
perform. Testing results will be printed and included with participants’ source documents.

Multi-modal magnetic resonance imaging (MRI):

Functional magnetic resonance imaging (fMRI) is a neuroimaging procedure that measures brain activity
by detecting changes in hemodynamics. fMRI typically uses the blood-oxygen-level dependent (BOLD)
contrast to map activity in the brain and has been studied to assess how glaucoma affects brain
function.25126 We will use an established protocol for assessment of visual function, 25126 using MRI-
compatible visual occlusion spectacles, to measure functional activity and connectivity in different brain
regions with and without visual stimulation to each eye.

Diffusion MRI is a neuroimaging procedure that uses the diffusion of water molecules to generate contrast
in magnetic resonance images to map white matter integrity in the brain. Studies reported compromised
structural integrity of the optic radiations and frontal lobe in people with glaucoma.'?6 We will use diffusion
MRI to measure structural connectivity (e.g., tract-based spatial statistics of fractional anisotropy maps) of
vision-related structures.

MRI scans have long been held to be a safe way to non-invasively visualize tissue in adults. This study
will be performed in an FDA approved scanner. Testing will be administered per standardized protocol
and will require up to 90 minutes to perform. MRI testing may be scheduled on a separate day than other
testing due to timing, location of MRI facility, and patient scheduling. Testing results will be included with
participants’ source documents.

Electrophysiology:

Visual evoked potential (VEP) non-invasively assesses the function of visual pathway structures (from
retina to visual cortex) by measuring the electrical activity of the occipital cortex (amplitude [pA], latency
[ms]). VEP is used clinically to detect glaucomatous changes and discriminates glaucomatous eyes from
health eyes.127.128

Pattern electroretinography (PERG) non-invasively assesses the function of RGCs by measuring
electrical activity of the cells (magnitude [uV]). PERG is used clinically to diagnose and manage
glaucoma.129-131

Testing will be performed using an FDA approved device for its approved indication and will require 15
minutes to perform. Testing results will be printed and included with participants’ source documents.

3.2.1.2 Assess areas of visual function (see section 2.1.1.1.2)

Visual field: A VF test is a method to measure the full extent of the areas visible to an eye (i.e., objects
seen centrally and in the periphery) when the eye is fixated straight ahead. VF loss is one of the leading
visual function deficits resulting from glaucoma. Hence, VF testing is a benchmark assessment in
ophthalmic standard of practice to quantify severity of glaucoma. We will use the Humphrey Visual Field
Analyzer (Carl Zeiss Meditec, Dublin, CA, USA), using the Swedish Interactive Thresholding Algorithm, to
measure VF. Specifically, we will use the mean deviation (dB), a measure of VF sensitivity through
threshold testing. The mean deviation is the deviation from the expected threshold value for a person of
the same age and ethnicity. The Humphrey Visual Field Analyzer is a reliable and valid testing method for
VF integrity and is considered a gold standard for the diagnosis and measurement of glaucoma. 32133
Testing will be administered per standardized protocol and will require 20 minutes to perform. Testing
results will be printed and included with participants’ source documents.

Visual acuity: A VA test is a method to measure people’s ability to distinguish detail clearly. We will use
the Early Treatment Diabetic Retinopathy Study (ETDRS) VA tests, as they are the worldwide standard
for VA testing in ophthalmic disease, to measure both near and far acuity (logMAR). Testing will be

CONFIDENTIAL
This material is the property of the NYU School of Medicine and Langone Medical Center. Do not disclose or use except as
authorized in writing by the study sponsor



rtACS for people with glaucoma Page 19
Version: 04.06.2023

administered per standardized protocol and will require 5 minutes to perform. Testing results will be
documented and included with participants’ source documents.

Contrast sensitivity: CS is the ability to detect detail having subtle gradations in color or luminance
between a target and its background. It is measured over a range of spatial frequencies and contrast
levels. In people with glaucoma, CS had a strong correlation with and was a significant predictor of
people’s performance of daily tasks.'3* We will use the Pelli-Robson Contrast Sensitivity Chart,
considered the gold standard, to measure CS (log units). Testing will be administered per standardized
protocol and will require 5 minutes to perform. Testing results will be documented and included with
participants’ source documents.

3.2.2 Assessment of Functional Ability and QoL

Per standardized assessment guidelines and in order to accommodate and minimize the amount of time
subjects may be willing and/or able to participate in research procedures at the Eye Center, assessments
of functional ability and QoL may be coordinated with subjects for virtual administration (e.g., via phone,
Webex, etc.).

3.2.2.1 Assess the feasibility of procedures for assessment of functional ability (see section
21.2.1.1)

Assessment of Life Habits (LIFE-H), short form 3.1: The LIFE-H is a 77-item questionnaire developed
to measure: (1) how a respondent accomplishes regular activities and social roles and (2) respondent’s
satisfaction with how regular activities and social roles are accomplished.'35138 Regular activities and
social roles are daily tasks that are valued by people and ensure their survival and well-being in society
throughout their lifespan. Regular activities include nutrition, fithess, personal care, communication,
housing, and mobility and social roles include responsibilities, interpersonal relationships, community life,
education, employment, and recreation. Testing will be interviewer-administered per standardized
protocol and will require 30 minutes to complete. The questionnaire will be included with participants’
source documents.

Minnesota Low Vision Reading Test (MNRead): The MNRead is a standardized assessment designed
to measure reading performance in three ways: (1) reading acuity (the smallest print that can just be
read), (2) maximum reading speed (reading speed when performance is not limited by print size), and (3)
critical print size (the smallest print read that supports maximum reading speed).'®° Evidence suggests
that reading speed is slower among people with glaucoma compared to normal-sighted controls'4® and
reading performance had a significant influence on people’s reading engagement (e.g., reading
avoidance or restriction of tasks that required sustained reading).'*' Testing will be administered per
standardized protocol and will require 10 minutes to perform. The MNRead score sheet will be included
with participants’ source documents.

3.2.2.2 Assess the feasibility of procedures for assessment of vision-related and health-related
QoL (see section 2.1.2.1.2)

National Eye Institute Visual Functioning Questionnaire (VFQ-39): The 39-item VFQ is designed to
measure VRQoL. It is a frequently used measure of VRQoL in vision science research. The VFQ-39 is
divided into 12 subscales: general health, general vision, ocular pain, near vision, distant vision, vision-
specific social functioning, vision-specific role difficulties, vision-specific mental health, vision-specific
dependency, driving, peripheral vision, and color vision. Responses are rated on either Likert or
dichotomous (yes/no) scales. Testing will be self-administered per standardized protocol and will require
25 minutes to complete. The questionnaire will be included with participants’ source documents.

36-ltem Short Form Survey (SF-36): The SF-36 is a 36-item questionnaire developed to measure
HRQoL. It is divided into eight subscales: physical functioning, bodily pain, role limitations due to physical
health problems, role limitations due to personal or emotional problems, emotional well-being, social
functioning, energy/fatigue, and general health. The SF-36 also includes a single item that probes a
respondent’s perceived change in health. Testing will be self-administered per standardized protocol and
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will require 25 minutes to complete. The questionnaire will be included with participants’ source
documents.

3.3 Secondary Study Endpoints

3.3.1.1  Evaluate recruitment, enroliment, and adherence procedures (see section 2.2.1.1.1)

The following feasibility information, at minimum but not limited to, that pertains to recruitment and
enroliment will be tracked: number of scheduled clinical appointments reviewed, number of patients
considered potentially eligible as determined during review of the clinical appointment schedule, number
of patients who are potentially eligible but express no interest in participating in the study, number of
patients who are determined ineligible following screening procedures, and etc. Additionally, data will be
collected in regard to participants’ adherence to the study protocol regimen. All information obtained
during pre-screening activities of those patients who do not enroll in the study will be de-identified and
destroyed after feasibility information is documented.

3.3.1.2 Assess data entry and data management procedures (see section 2.2.1.1.2)

Data will be entered and managed using an NYU and Health Insurance Portability and Accountability Act
(HIPAA) compliant data collection system. Feasibility of this system between sites and timing of data
entry/management will be assessed.

3.3.1.3 Assess evaluation methods: Other (see section 2.2.1.1.3)

Demographic Questionnaire: Data will include gender, ethnicity, race, education, living situation, marital
status, caregiver assistance, socioeconomic status, date of glaucoma diagnosis, medical and eye
histories, glaucoma treatment regimen, glaucoma symptoms measured with the Glaucoma Symptom
Scale,'? and depression risk measured with the Patient Health Questionnaire-9.143.144 The demographic
questionnaire will be self-administered and require 15 minutes to complete; research personnel will be
present to answer questions or assist as needed. The questionnaire will be included with participants’
source documents.

Delis-Kaplan Executive Function System (D-KEFS): The D-KEFS is a neuropsychological test used to
measure executive function, normed for ages 8-89 years.'*® The test consists of nine sub-tests designed
to stand alone. To address the potential that improved performance following intervention is an artifact of
attention versus effect of the intervention, we will administer the Verbal Fluency Test that is comprised of
three testing conditions: Letter Fluency, Category Fluency, and Category Switching. The test has an
alternate form that can be used at post-intervention and/or follow-up. We chose this sub-test to eliminate
any visual component and the test was shown to be sensitive to the effect of EST. The Verbal Fluency
Test will require 5 minutes to perform. The Verbal Fluency Test score sheet will be included with
participants’ source documents.

Wechsler Adult Intelligence Scale-Fourth Edition (WAIS-IV): The WAIS-IV is designed to measure
intelligence and cognition, normed for ages 16-90 years.'® The test consists of 10 sub-tests and 5
supplemental sub-tests designed to stand alone. To address the potential that improved performance
following intervention is an artifact of attention versus effect of the intervention, we will administer the Digit
Span sub-test, for which respondents must recall a series of numbers as presented in order. We chose
this sub-test to eliminate any visual component and the test was shown to be sensitive to the effects of
EST.#6 The Digit Span test will require 5 minutes to perform. The Digit Span score sheet will be included
with participants’ source documents.

Pre-/Post-session Questionnaire: A data collection form and questionnaire designed specifically for this
study will track basic health-related and intervention-related information including the following data: heart
rate, blood pressure, visual skin observation at electrode sites, any changes in participant’s typical
glaucoma therapy regimen prescribed by their physician, and symptoms. It will be completed at baseline,
each study intervention visit (1-10), and post-intervention. The form will require 5 minutes to complete.
The questionnaire will be included with participants’ source documents.
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Post-intervention Interview: A subjective, open-ended visual function interview, used clinically by
collaborators of this study for patients who received rtACS, will be conducted for participants to report
their subjective functional and related experiences in association with the rtACS intervention.

4 Subject Selection and Withdrawal

We will enroll 16 participants with confirmed glaucoma (moderate stage or worse but not total blindness).
Participation will be open to those with all types of glaucoma who meet the eligibility criteria (described
below). Patients will be recruited until the estimated sample size is achieved, the metric for which is when
the total number of enrolled participants projected to be randomized to the intervention group complete
the rtACS protocol through the follow-up time point.

4.1 Inclusion Criteria

Participants must meet the following inclusion criteria zable_f_. Hodapp-Parrish-Anderson
in order to participate in the pilot study. s el

1. Aged 50-70 years Classification of defect:
2. Live in a community, residential setting (i.e., non- e MD<-6.0dB
in§titutiopalized, not homeless) ” e 225% of the points (18) are depressed below
3. Diagnosis of glaucoma (not type-specific, the 5% level and 2 10 points are depressed
excluding traumatic glaucoma) below the 1% level on the pattern standard
a. Glaucoma severity (Hodapp-Parrish- deviation plot
Anderson'#7): Moderate defect or worse in e <1 point in the central 5° can have a sensitivity
both eyes but not total blindness (must be of 0 dB B o
able to perform VF testing, Table 2) e  Only one hemifield may have a point with

sensitivity of < 15 dB within 5° of fixation OR

b. Because of the inherent variability in subject’s . ithin th | 5° with itivity < 15
erformance of the visual field test (the test points within the central 5° with sensitivity
pe s . dB in both hemifields
being a subjective, behavioral test — —
influenced by factors such as alertness and MD=mean deviation.

wakefulness), one eye must test at MD < -6.0

dB and the other eye may test at MD < -3.0 dB.

This criterion will allow for qualification of subjects for whom their disease is considered moderate
but their visual field testing demonstrates variability.

4. VF defects present for at least 6 months

5. Clear optical apparatus

6. Best-corrected VA of 20/200 (1.0 logMAR) or better in at least one eye

7. Commitment to comply with study procedures (2 week period of intervention sessions) with baseline,
post-intervention, and follow-up visits
a. Scheduling
b. Testing

Modification 05.24.2017
Original inclusion criteria number 1 is changed from aged 50-70 years to aged 50-80 years.

4.2 Exclusion Criteria

Participants that meet any of the following criteria will be excluded from the pilot study.

Diagnosed optic neuropathy/pathology other than glaucoma

End-stage organ disease or medical condition with subsequent vision loss (e.g., diabetes, stroke)
Other diseases of the retina or cataracts responsible for worse than 20/70 best-corrected VA
Pathological nystagmus

Acute conjunctivitis

Photosensitivity to flickering lights

IOP > 27 mmHg at baseline

Non-ocular/ocular surgery within the previous 2 months to enroliment date

Medically diagnosed memory disorder or Telephone Interview for Cognitive Status-modified (TICS-m)
score £ 27

©CoNoOA~LON =
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10. Electric or electronic implants (e.g., cardiac pacemaker)

11. Metallic artifacts/implants in head and/or torso (titanium screw and dental implants are allowed)

12. Diagnosed epilepsy

13. Epileptic seizure within the past 3 years of enroliment date

14. Auto-immune disease, acute stage (e.g., rheumatoid arthritis)

15. Metastatic disease

16. Certain mental diseases/psychiatric conditions (e.g., schizophrenia) that would preclude reliable
testing and participation

17. Certain unstable medical conditions (e.g., diabetes, diabetes causing diabetic retinopathy)

18. Addiction (e.g., drug/alcohol dependence)

19. Systemic hypertension (> 160/100 mmHg)

20. Pregnant or breast-feeding women

21. Any severe skin condition (e.g., blisters, open wounds, cuts or irritation) or other skin defect which
compromise the integrity of the skin at or near stimulation locations

22. 10-item Geriatric Anxiety Scale (GAS-10) score = 12

23. Claustrophobia (to limit functional neuroimaging)

24. Obesity (MRI weight limit: <300 pounds)

25. Received rtACS in the past

4.3 Subject Recruitment and Screening

4.3.1 Recruitment [NYU Langone Eye Center and New York Eye and Ear Infirmary of
Mount Sinai]

Recruitment procedures include pre-screening activities and an introduction of the research study to
potentially eligible patients by ophthalmologists (including the clinical staff under their supervision) and/or
members of the research team. Patients will be recruited in New York, New York, from the following
centers: NYU Langone Eye Center and New York Eye and Ear Infirmary of Mount Sinai (referred to as
Centers from this point forward).

e Recruitment from the Centers will occur simultaneously.

o Patients will be recruited in accordance with the pace the research personnel are able to schedule
recruitment and screening activities.

e Patients will be recruited until the estimated sample size is achieved, the metric for which is when the
total number of enrolled participants projected to be randomized to the intervention group complete
the rtACS intervention through the follow-up time point.

NYU Langone Health will enroll NYU employees, including those working within the Department of
Ophthalmology. Employees, who are listed on the delegation log as study team member, will not be
enrolled into the research study.

IRB approved advertisements are distributed and displayed at approved NYU Langone Health locations.
Interested employees will approach the study team members to discuss the study. The eligibility
determination procedures will follow the standard methods listed above. The study team members will
emphasize that participation is voluntary. The person obtaining consent will also emphasize that the
candidate’s decision will not affect their employment within NYU Langone Health and/or NYU School of
Medicine.

Procedure

e Pre-screening activities: Patients’ clinical appointments scheduled with ophthalmologists involved in
this study will be reviewed to identify potential participants with a known medical diagnosis of
glaucoma. Additionally, patients’ relevant medical histories will be reviewed preparatory for research
only to identify exclusionary medical and/or ophthalmic criteria. Trained research personnel in
partnership with a clinical research coordinator and/or clinical staff will complete these procedures
during the week prior to the scheduled appointment. This step will be implemented: 1) to minimize the
time burden for patients and physicians in regard to research activities associated with determining
study eligibility and 2) to allow patients time to consider participation in this study to maximize the
efficiency of the screening process.
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o Patients’ medical records will be reviewed only to identify whether they generally meet
the research study eligibility criteria (see Attachment 3, Pre-screening Form).

o For those patients identified as potentially eligible for the study, a research notification
alert will be provided to the clinical team the day of the patient’s clinical appointment (see
Attachment 3, Physician Form).

o In addition to the eligibility criteria identified during the medical record review and only
when all criteria are met, the patient’s age and phone number(s) listed as the means of
contact will be documented in order to verify the correct response on the TICS-m.

o Following pre-screening activities, de-identified information will be entered into a
password protected electronic research file for tracking purposes (see Attachment 3,
Tracking Form: Clinical Appointments Review). Recruitment forms for non-enrolled
patients will be disposed of, following PHI procedures, once the data is entered into the
research file.

¢ An ophthalmologist, using conventional techniques, will examine patients during their clinical
appointment (routine standard of care). Physicians will complete the appropriate Physician Form (see
Attachment 3) to indicate there was no change in patient's medical history (as it relates in general to
the eligibility criteria for this study) identified during the pre-screening review of patient's medical
record. For those patients who generally meet the eligibility criteria, the physicians will introduce the
research study. If a patient expresses interest in learning more about the study, research personnel
will discuss the study with the patient (no research activities conducted other than exchange of
general information about the study and answering any questions; see Attachment 4, Recruitment
Script [recruitment section only]).

o Research personnel will be present as often possible at the Centers on those days when
the physicians involved in this study are scheduled with clinical appointments.

o When research personnel are not physically available to discuss the study, the patient
will provide his/her contact (phone) information for the research team and the process will
be documented on the Physician Form. The patient will be informed that a trained
research team member will contact him/her to discuss the research study. The research
personnel’s contact information will be provided to the patient so he/she is aware of
whom to expect will be contacting him/her. Once the patient has been contacted by
research personnel, his/her contact information will be immediately destroyed. If the
patient decides to engage in screening activities, procedures as outlined for screening
will be followed.

4.3.2 Recruitment [Other]

In the case when NYU Langone Eye Center/a member of the research team is contacted by an entity
other than an NYU Langone Health patient in regard to rtACS research, general information in regard to
the purpose of the protocol and the eligibility requirements to participate will be provided. In said case,
said entity may send a copy of both the (1) ophthalmic health record and (2) medical health record of the
potential candidate to Dr. Joseph Panarelli at NYU Langone Eye Center, attention toDr. Maria De Los
Angeles Ramos Cadena, for review in regard to eligibility. It is the responsibility of the interested entity to
request from their eye care and primary medical providers the release of their ophthalmic and medical
health records, respectively, to be sent to NYU Langone Eye Center. Said records sent to NYU Langone
Eye Center will be scanned to EPIC by ophthalmology clinical staff; the records are reviewed by research
personnel and a glaucoma specialist involved in this study as part of the pre-screening research
procedures. In the case when clarification of ophthalmic and/or medical health histories is required, the
record’s provider will be contacted to clarify details that pertain to eligibility for this protocol.

After review of the ophthalmic and medical health records, screening procedures for the screening
interview (the same as those already established, see section 4.3.3) will be conducted (see Attachment 4,
Recruitment Script, Verbal Consent, and Screening Interview) which further queries/verifies potential
participants’ ophthalmic and medical health histories. If eligible to participate in the protocol, said entity
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will follow the same protocol and procedures as established for subjects recruited from New York Eye and
Ear Infirmary of Mount Sinai.

4.3.3 Recruitment: Flyer

An IRB approved recruitment flyer will be displayed at NYU Langone Eye Center and may be used in
conjunction with discussions with interested persons in regard to rtACS. When a potential subject
contacts a study team member, information regarding the next steps for eligibility determination will be
conducted.

4.3.4 Screening

Screening procedures will be performed to identify patients’ eligibility to participate in this study. All
participants will be screened to determine that they meet all eligibility criteria. Screening procedures to
determine eligibility will be performed by trained research personnel. The screening procedures were
designed such that the screening tools that require patient interaction can be administered either face-to-
face or via the telephone. This screen is minimal risk to the patient and collected information will be
maintained in secured, locked files. De-identified information (assigned a study screening code [screen
pass or screen fail]) will be entered into a secure, NYU and HIPAA compliant database. When a patient is
not eligible, they will be considered a screen fail. No additional information will be collected. Only study
personnel will have access to said records. Clinic recruitment tracking data will be collected (see
Attachment 4, Tracking Form: Clinic Recruitment). For any patient who is determined not to be eligible or
declines to participate, any identifiable health information that was collected will be disposed of, following
PHI procedures, once the de-identified tracking data is entered into the research file.

There are two components to the screening process (see Attachment 4): 1) interview and 2) medical
record review. Screening procedures will require less than 30 minutes of patient’s time.

4.3.4.1 Screening Interview

The screening interview (see Attachment 4, Recruitment Script) involves educating patients about the
study and obtaining their verbal permission to conduct screening activities (under waiver of
documentation of consent). Interview questions pertain to eligibility criteria, anxiety and cognitive screens.

Anxiety: The GAS-10 is a 10-item instrument that measures anxiety symptoms in adults/older adults;
items were derived from the range of anxiety disorder symptoms in the DSM-IV-TR. 148149 The GAS-10 will
be administered to patients to minimize variance for the purposes of a pilot study. Per the expert
recommendation of collaborators who administer the tACS intervention, the basis for including this test
as part of the screening process is that said collaborators have found that people with greater anxiety
have a poorer response to tACS. The GAS-10 will be administered per protocol. Patients who score 212
are excluded from the study based on receiver operating characteristic analyses. Eligibility for enroliment
in the study based on the GAS-10 score will be indicated on the Recruitment Script form.

Coghnition: The TICS-m is a 13-item instrument that will be administered as part of the screening process
to identify potential patients with a cognitive impairment who are likely unable to accurately complete self-
report questionnaires.'50.15" The TICS-m can be administered either face-to-face or via the telephone,
which is why it is the tool chosen for the screening process. The TICS-m will be administered per
protocol. Patients who score < 27 are excluded from the study; based on score interpretation that these
people have greater than mild cognitive impairment.'52 Eligibility for enrollment in the study based on the
TICS-m score will be indicated on the Recruitment Script form.

o Setup: The GAS-10 and TICS-m will be administered in a distraction free room. When administered
via the telephone, patients will be prompted that they should be in a distraction free area and should
not be interrupted during the interview.
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4.3.4.2 Medical Record Review

A review of patients’ ophthalmic medical records will be conducted as part of the screening process to
ensure there were no significant changes identified during their ophthalmic examination to determine
patients’ eligibility for this pilot study (see Attachment 4, Screening Form). Eligibility for enroliment in the
study based on the medical record review will be indicated on the Screening Form. Patient identifiable
information will only be recorded from the medical record after patients enroll in the study.

Procedure: Screening

e When trained research personnel are present at the Centers, screening procedures will be conducted
the same day as the clinical appointment per patient’s availability.

o Research personnel will be present as often possible at the Centers on those days when
the physicians involved in this study are scheduled with clinical appointments.

o Screening procedures will be conducted in a private room, distraction free, to safeguard
privacy.

e When trained research personnel are not available to conduct screening activities, the patient’s verbal
permission that his/her information can be shared with the research team will be obtained and
documented and the patient will be informed that a trained research team member will contact
him/her to discuss the research study and screening procedures. The research personnel’s contact
information will be provided to the patient so he/she is aware of whom to expect will be contacting
him/her.

o Patients will be contacted via phone unless otherwise specified by the patient at the time
when verbal permission was obtained and documented.

o Research personnel will contact patients within two business days of being informed of
the patient’s permission that his/her information can be shared with the research team.
Three attempts will be made within 7 days. After three attempts, research personnel will
initiate no further phone contact.

o When patients are not able or available to participate in screening activities the same day as their
clinical visit, screening procedures will follow those described for when trained research personnel
are not available.

e Once all screening procedures are completed and the information analyzed, patients will be informed
of their eligibility to participate in this study.

o Patients will be informed of their eligibility to participate in the study as soon as possible,
no more than two business days following completion of screening procedures. This
timeframe is established to account for potential variability in the timing of the screening
procedures, patients’ availability, and documentation of medical record review.

e For those patients who meet the eligibility criteria and agree to participate in the study, trained
research personnel will schedule a date and time to meet with the patient to review and obtain written
informed consent prior to initiating administration of study assessments (see Attachment 4,
Participant Visit Schedule).

In the case when NYU Langone Eye Center/a member of the research team is contacted by an entity
other than an NYU Langone Health patient in regard to rtACS research, the screening interview will be
conducted via phone. A health records review will be conducted again to confirm no conflicting reports
between information gathered during the screening interview with what is documented in the entity’s
health records. All other screening procedures are the same as conducted for the Centers.
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4.4 Early Withdrawal of Subjects

4.41 When and How to Withdraw Subjects

Research personnel will monitor participants throughout the course of the study. Participants may be
withdrawn from the study as decided by trained research personnel prior to the expected completion of
that participant’s role in the study. Reasons for withdrawal may include, but not be limited to:

Adverse event

Change in status relevant for inclusion or exclusion eligibility
Change in medical diagnosis or treatment

Non-compliance with study protocol

Atypical skin condition*

Atypical headache**

¢ Atypical discomfort™*

*Erythema (skin reddening) is not a criterion for withdrawal. It is an anticipated effect (monitored) that may occur following the
intervention as a result of increased blood flow at the site of the electrodes due to vasodilation as a secondary effect of current
application across the skin and tissue barriers.

**Headaches naturally occur in the normal population. Atypical headache is an unusual headache either in occurrence or in
intensity.

***Atypical discomfort entails an event when a participant expresses a desire to terminate a session, i.e., electrical stimulation would
be aborted. In this case, when a participant requests to terminate a session, they will be withdrawn from the study.

Because the risk profile of ACS is very low, no research-related injury is anticipated. The delivered current
is weak, such that it can hardly be felt. In the unlikely event that a participant reports clinically-relevant
harm from the study, this information will be conveyed to the study physician who will evaluate the
participant. The physician will ensure that the participant has appropriate medical follow-up when
indicated. If the event is serious and unexpected, the event will be reported to the IRB, per their reporting
guidelines.

4.4.2 Data Collection and Follow-up for Withdrawn Subjects

In the case when a participant is withdrawn from the study, prior to the expected completion of that
participant’s role in the study as decided by trained research personnel, we will obtain written permission
to collect relevant follow-up data that directly pertains to the safety of that participant in regard to the
intervention (e.g., adverse event/adverse effect related to intervention). Participants may withdrawal their
consent to participate in the study at any time. Any identifiable research or medical information recorded
for or resulting from the participant’s participation in the study prior to the date that the participant formally
withdrew consent (written notification of withdrawal) may be used and disclosed by the investigators for
the purposes of the study described above.

5 Study Device

5.1 Description

The DC-Stimulator MC (neuroConn, GmbH, limenau, Germany) will be used to deliver the rtACS protocol.
It can be classified a Category B, Class Il non-significant risk medical device. It has the capacity to deliver
the established rtACS protocol documented in previous efficacy, safety, and interventional studies. It is a
multi-channel electrotherapy device consisting of a programmable waveform generator that connects to
electrodes to deliver a non-invasive, weak electric current (see section 1.2).

5.2 Treatment Regimen

After obtaining written informed consent, participants will be allocated (1:1 ratio) to either tACS or sham
stimulation intervention group. The intervention protocol for each group involves 10 daily sessions
delivered over 2 weeks, 1 session per day, < 60 minutes of continuous/sham stimulation (0-100 Hz) per
day following the established dose parameters. The rtACS group will receive the stimulation dose per
protocol. During a sham stimulation session, the DC-Stimulator MC will be programmed accordingly
which may include brief periods of stimulation at the beginning and/or end of the session, serving to
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mimic the effects of a true stimulation session. Researchers report this is necessary to designing the
masking component of this study.

5.3 Method for Assigning Subjects to Treatment Groups

For the randomization scheme, participants will be randomized (1:1 ratio) to the tACS and sham
stimulation groups using blocked randomization stratified by Centers (to determine any differences
between the Centers). Random varying block sizes will be used to balance group allocation and minimize
the risk of unmasking group assignment, and a randomization table will be computer generated
accordingly. A statistician will generate a randomization table and a research staff member indirectly
involved in the conduct of this study will conduct the process of allocation. Participants will be assigned in
the order that they are enrolled. The randomization and allocation concealment will be uploaded to a
secure database.

5.4 Subject Compliance Monitoring

Research personnel will monitor and document participants’ compliance with attendance at scheduled
baseline assessments, daily intervention sessions, and follow-up assessments. As part of the recruitment
process, patients will be interviewed in regard to their availability to attend 10 daily sessions over a 2-
week period. Participants’ baseline assessments will be scheduled to accommodate their schedule within
reason and the timeframe for the conduct of this study. In the event when an enrolled participant is unable
to adhere to the study protocol, consideration for withdrawal will be discussed and documented by the
research team.

5.5 Prior and Concomitant Therapy

During the study, participants will continue their normal glaucoma treatment regimen prescribed by their
physician. Any change in said regimen or clinical procedures will be evaluated based on the eligibility
criteria for this study.

5.6 Packaging

N/A. The DC-Stimulator MC device will be owned by NYULMC Department of Ophthalmology and will be
used for this study for all participants at NYU Langone Eye Center. The device is treated like any patient-
care instrument used within the department. Therefore, there are no individual packaging or kits for each
participant. Each participant will have their own set of electrodes that will be managed per protocol (i.e.,
setup and cleaning), kept in individually labeled and sealed storage vessels, and will be stored in a
research-designated space. In the event of device malfunction, a back-up device and extra electrodes will
be stored onsite to avoid disruption of the study procedures.

5.7 Masking of Study

Interventionist will be masked to rtACS versus sham stimulation intervention group. He/she will not be
involved in the allocation process. The DC-Stimulator MC has a programmable sham feature to maintain
masking. A trained personnel who is not involved in data collection or analysis will be involved in the
setup of the DC-Stimulator MC according to group allocation and rtACS protocol for each participant,
following setup parameters and current standards for masking. Participants will be blind to group
allocation. Following completion of the 10 daily sessions, interventionist and participants will be asked to
guess the assigned condition during follow-up assessments.

5.8 Receiving, Storage, Dispensing and Return

5.8.1 Receipt of Study Device

The DC-Stimulator MC will be purchased and shipped from neuroCare Group GmbH, Rindermarkt 7,
80331 Miinchen, Germany to NYU Langone Eye Center, 240 East 38" Street, 13" floor, New York, NY
10016. Upon receipt of the device (including backup device), an inventory will be performed and
designated staff will verify that the shipment contains all the items noted in the shipment inventory. Any
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damaged piece in a given shipment will be reported to research personnel and documented. The DC-
Stimulator MC will be used for this study for all participants at NYU Langone Eye Center.

5.8.2 Storage

The devices and supplies will be located in a treatment room designated for research purposes at NYU
Langone Eye Center. The backup device will be appropriately placed for storage in a locked room.

6 Study Procedures

Screening procedures will be conducted in a research-designated room at the Centers appropriate for the
setup and confidentiality for the interview procedures. Baseline assessments, intervention sessions, post-
intervention and follow-up assessments for all participants will be conducted in a research-designated
room at NYU Langone Eye Center.

Per standardized assessment guidelines and in order to accommodate and minimize the amount of time
subjects may be willing and/or able to participate in research procedures at the Eye Center, assessments
of functional ability and QoL may be coordinated with subjects for virtual administration (e.g., via phone,
Webex, etc.).

The IRB-approved recruitment script used during the screening procedures for this study will be used for
contacting new patients, in conjunction with the COVID-19 Updates Research Participant Recruitment
script provided by the OSR/IRB. In addition, the applicable COVID information sheet for potential and
enrolled subjects will be provided in the appropriate situation and while they are applicable to subjects.

Trained personnel who are not involved in data collection or analysis will be involved in the programming
of the DC-Stimulator MC according to group allocation for each participant and the masking procedures
that distinguish the delivery of rtACS versus sham stimulation. All intervention procedures will be
conducted the same for both groups (rtACS and sham). Adverse events/adverse effects will be assessed
in either condition.

Refer to Attachment 5 for the study schedule of events and Attachment 6 for documentation forms
described below.

6.1 Visit: Baseline

Within five business days prior to the start of intervention sessions, the informed consent procedures and
baseline assessments will be administered.

6.1.1 Process of Consent

Trained research personnel will review the consent form with the patient and explain the purpose of the
study, the procedures, as well as risks and benefits.

o Review study requirements
Allow patient to read consent
Answer questions

Patient will sign consent

A copy of the consent form will be given to the patient. All questions will be addressed before acquiring a
patient’s signed consent. The signed consent form will be placed in the Regulatory Binder, kept separate
from participant data. The consent process will be documented on the Case Report Form. Each
participant will be asked whether they wish to receive documentation linking them to the study.

6.1.2 Assessments

Ophthalmic examination: Procedures follow standard practice including examination by an
ophthalmologist and testing includes: recording medical and family history, VA testing, axial length, IOP
and central corneal thickness measurements, slit lamp examination, indirect ophthalmoscopy, and
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stereophotography of the optic nerve head, macula, and nerve fiber layer. The total time requirement for
the ophthalmic examination is approximately 45 minutes.

The following assessments (approximate minutes to complete) will be administered at baseline: Pre-
/Post-session Questionnaire (5), VF (20), VA (5), CS (5), OCT (10), OCT-A (10), VEP and PERG (15),
Demographic Questionnaire (15), Verbal Fluency Test (5), Digit Span (5), LIFE-H (30), MNRead (10),
VFQ-39 (25), SF-36 (25), and PSQI (10).

The total time requirement for participants for baseline testing is approximately 3 hours in addition to the
ophthalmic examination.

MRI testing will be performed at baseline and will require up to 2 hours. Baseline assessments may be
scheduled on separate days due to timing, location of MRI facility, and patient scheduling.

The Brief COPE questionnaire (Attachment 10) will be included in the battery of questionnaires. The Brief
COPE is a 28-item questionnaire designed to measure effective/ineffective coping in response to a
stressful life event. The time requirement for the questionnaire is less than 5 minutes. The questionnaire
is included in order to capture effective/ineffective ways subjects cope with the COVID-19 situation and in
order to determine whether their response to their lived experience with the COVID-19 situation may
influence other study outcomes. The Brief COPE has been validated. 55156

Pittsburgh Sleep Quality Index (PSQI) will be included in the battery of questionnaires. The PSQl is a
validated 10-item questionnaire designed to measure sleep quality. Evidence suggests RGCs are
involved in circadian photoreception to regulate homeostasis; modulating a non-visual response to light
associated with sleep. Testing will be administered per standardized protocol and will require < 10
minutes to perform. For subjects who have completed research procedures through follow-up, we will
contact them to conduct the questionnaire.

6.2 Visit: Daily intervention sessions 1-10

Beginning on a Monday, 10 daily intervention sessions will be scheduled to span 2 weeks (excluding the
weekend). Prior to each daily session on the same date, trained personnel will check the DC-Stimulator
MC and other necessary equipment that will be used during the session for quality and integrity of
function (see Research Activity Checklist). The Pre-/Post-session Questionnaire will be completed (5
minutes). The stimulation protocol (tACS or sham) will be delivered, requiring approximately 90 minutes
including all associated procedures including setup.

The total time requirement for participants for daily sessions is approximately 1 hour.

6.3 Visit: Post-intervention

Post-intervention assessments will be scheduled for administration within five business days of
participants’ last intervention sessions.

Ophthalmic examination: Procedures follow standard practice including examination by an
ophthalmologist and testing includes: recording medical and family history, VA testing, axial length, IOP
and central corneal thickness measurements, slit lamp examination, indirect ophthalmoscopy, and
stereophotography of the optic nerve head, macula, and nerve fiber layer. The total time requirement for
the ophthalmic examination is approximately 45 minutes.

The following assessments (approximate minutes to complete) will be administered: Pre-/Post-session
Questionnaire (5), VF (20), VA (5), CS (5), OCT (10), OCT-A (10), VEP and PERG (15), Verbal Fluency
Test (5), Digit Span (5), LIFE-H (30), MNRead (10), VFQ-39 (25), SF-36 (25), and Post-intervention
Interview (60).

The total time requirement for participants for post-intervention testing is 3 hours in addition to the
ophthalmic evaluation.
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MRI testing will be performed at post-intervention and will require up to 2 hours. Post-intervention
assessments may be scheduled on separate days due to timing, location of MRI facility, and patient
scheduling.

The Brief COPE questionnaire (Attachment 10) will be included in the battery of questionnaires. The Brief
COPE is a 28-item questionnaire designed to measure effective/ineffective coping in response to a
stressful life event. The time requirement for the questionnaire is less than 5 minutes.

6.4 Visit: Follow-up

Follow-up assessments will be scheduled for administration 4 weeks following the participants’ last
intervention sessions.

Ophthalmic examination: Procedures follow standard practice including examination by an
ophthalmologist and testing includes: recording medical and family history, VA testing, axial length, IOP
and central corneal thickness measurements, slit lamp examination, indirect ophthalmoscopy, and
stereophotography of the optic nerve head, macula, and nerve fiber layer. The total time requirement for
the ophthalmic examination is approximately 45 minutes.

The following assessments (approximate minutes to complete) will be administered: Pre-/Post-session
Questionnaire (5), VF (20), VA (5), CS (5), OCT (10), OCT-A (10), VEP and PERG (15), Verbal Fluency
Test (5), Digit Span (5), LIFE-H (30), MNRead (10), VFQ-39 (25), and SF-36 (25).

The total time requirement for participants for follow-up testing is approximately 3 hours in addition to the
ophthalmic examination.

MRI testing will be performed at follow-up and will require up to 2 hours. Follow-up assessments may be
scheduled on separate days due to timing, location of MRI facility, and patient scheduling.

The Brief COPE questionnaire (Attachment 10) will be included in the battery of questionnaires. The Brief
COPE is a 28-item questionnaire designed to measure effective/ineffective coping in response to a
stressful life event. The time requirement for the questionnaire is less than 5 minutes.

7 Statistical Plan

7.1 Sample Size Determination

Given the objectives of this pilot study (see section 2) and limited data about the effect of rtACS for
people with glaucoma, we estimate to enroll 16 participants to complete the study protocol. Our rationale
for this number includes the following considerations: feasibility, quantifying an estimate of effect and
estimate of variance, and validating methodologies.'® We are using a block randomization scheme with a
1:1 allocation ratio for rtACS versus sham stimulation groups to collect data to inform the characterization
of each group. We anticipate finding little to no effects in the sham stimulation group for a control but we
establish equal allocation to groups to assess potential placebo effect.

7.2 Statistical Methods

All study participants will be included in efficacy analyses as randomized (intent to treat population).
Treatment effects on all outcomes will be estimated with 95% confidence interval. Supportive analyses
will include estimating effects in study participants who received at least five sessions of their randomized
assigned treatment as supportive analyses and hypothesis testing with two-sided tests at significance
level of 0.05.

The primary outcome variables that will be evaluated in this study are structure and function of the retina
and visual pathway (using imaging and electrophysiological technology), visual function, functional ability,
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and QoL. Secondary outcome variables include feasibility of procedures and methodologies for
recruitment, enrollment, data collection and data management.

Subjective demographic and clinical characteristics will be analyzed using descriptive statistics.
Continuous variables will be described by means and standard deviations (or by median and interquartile
range for skew distribution) and categorical variables will be described by frequencies (count) and
percentages. Overall, to analyze our aims and test our hypotheses we will use between and within group
comparison analyses (e.g., t-tests) to evaluate change scores from baseline to post-intervention and
follow-up between rtACS and sham stimulation groups. We will use effect size calculations to evaluate
the magnitude of differences between and within groups. Additionally, we will quantify an estimate of
variance using 95% confidence interval. Analyses will be conducted using R statistical computing
software.

Aim 1 (2.1.1.1): Measure structural and functional capabilities of neuronal physiology and reorganization
of the visual pathway (from eye to visual brain)

We will calculate change scores between baseline and study end scores on primary outcome variables.
These difference scores will then be described and compared between and within groups for: 1) structure
and function of the retina and visual pathway measures and 2) visual function. We will perform a
multivariate analysis to examine the correlation between measures of retinal and visual pathway
structure/function and measures of visual function. We will quantify estimates of effect and estimates of
variance.

Aim 2 (2.1.2.1): Measure objective ability/disability and subjective well-being (i.e., QoL)

We will perform a multivariate analysis to examine the correlation among measures of visual function,
functional ability, and QoL.

Aim 3 (2.2.1.1): Evaluate the data collection, data management methods, and study procedures for
targeted outcomes other than the primary objectives

We will use descriptive statistics to analyze secondary outcomes to measure feasibility of procedures and
methodologies for recruitment, enroliment, data collection and data management, etc.

7.3 Subject Population(s) for Analysis

Our primary analysis will be an intention to treat analysis. The data for all participants randomized into the
study, regardless of study group, will be subjected to the study analyses, both for the primary and any
applicable secondary analyses.

8 Safety and Adverse Events

Both the IRB and participants will be notified immediately of any new information in regard to this pilot
study that affects participants’ participation in the study. Unexpected and serious adverse events that
occur will be reported to the IRB according to the IRB protocol. The primary investigator (PI) and research
investigator(s) involved will monitor a review of the outcome, anticipated effects, and adverse event data
in determining whether the study should continue, change, or terminate. If there is a major unresolved
dispute between a research investigator and a research participant or between research investigators, a
letter will be submitted to the IRB describing the dispute and identifying the parties involved.

8.1 Definitions

Unanticipated Problems Involving Risk to Subjects or Others
Any incident, experience, or outcome that meets all of the following criteria.

o Unexpected in nature, severity, or frequency (i.e., not described in study-related documents such
as the IRB-approved protocol or consent form, etc.)
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o Related or possibly related to participation in the research (i.e., possibly related means there is a
reasonable possibility that the incident experience, or outcome may have been caused by the
procedures involved in the research)

¢ Suggests that the research places participants or others at greater risk of harm (including physical,
psychological, economic, or social harm)

Unanticipated Adverse Device Effect

An unanticipated device effect is any serious adverse effect on health or safety, or any life-threatening
problem or death caused by, or associated with a device, if that effect, problem, or death was not
previously identified in nature, severity, or degree of incidence in the investigational plan or application
(including a supplementary plan or application), or any other unanticipated serious problem associated
with a device that relates to the rights, safety, or welfare of participants.

Serious injury
Any injury or illness that is any one of the following:

o life-threatening
e results in permanent impairment of a body function or permanent damage to body structure

e necessitates medical or surgical intervention to preclude permanent impairment of a body function
or permanent damage to a body structure

Adverse Event

An adverse event (AE) is any symptom, sign, illness or experience that develops or worsens in severity
during the course of the study. Intercurrent illnesses or injuries will be regarded as adverse events.
Abnormal results of diagnostic procedures are considered adverse events if the abnormality:

e results in study withdrawal,

¢ is associated with a serious adverse device effect,

e is associated with clinical signs or symptoms,

¢ leads to additional treatment or to further diagnostic tests, or
e is considered by the investigator to be of clinical significance.

Based on International and U.S. guidelines on serious adverse events from medical devices (including
the Office of Human Research and Protection of the U.S. Department of Health and Human Services;
FDA regulations at 21 CFR §312.32[a]; 1996 International Conference on Harmonization E-6 Guidelines
for Good Clinical Practice; ISO/DIS 14155-Clinical investigations of medical devices in humans, Good
Clinical Practices, 2008), we classify a severe adverse event related to tACS as a documented event
that:

1) Based on scientific judgment is determined to be caused or aggravated by the application of
current to the head, such that serious adverse events not linked to stimulation are excluded, even
if they are subject to reporting requirements, AND

2) Results in irreversible damage of brain tissue, OR

3) Results in persistent disability or incapacity that produces an unwanted and substantial disruption
of a person’s ability to conduct normal life functions (i.e., the adverse effect resulted in an
unwanted significant, persistent or permanent change, impairment, damage or disruption in the
participant’s body function/structure, physical activities and/or QoL ), OR

4) Results in unexpected inpatient hospitalization or prolongation of existing hospitalization, where
emergency room visits that do not result in admission to the hospital should be evaluated for one
of the other serious outcomes (e.g., life-threatening; required intervention to prevent permanent
impairment or damage; other serious medically important event), OR

5) Results in death or is life-threatening where the patient was at substantial risk of dying as a result
of the adverse event, or use of the device was discontinued based on evidence rtACS might have
resulted in death, OR
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6) Medical or surgical interventions were necessary to preclude permanent imminent impairment of
a body function due to rtACS, or prevent permanent damage to a body structure, due to rtACS.

8.2 Recording of Adverse Device Effects

Prior to and at each contact with the participant, the investigator will evaluate adverse device effects by
examination and, as appropriate, by specific questioning. Information on all adverse device effects will be
recorded immediately in the source document and in the appropriate adverse effect module of the
Research Activities Checklist (see Attachment 7) and Case Report Form. All clearly related signs,
symptoms, and abnormal diagnostic procedure results will be recorded in the source document, grouped
under one diagnosis.

All adverse device effects occurring during the study period will be recorded. The clinical course of each
event will be followed until resolution, stabilization, or until it has been determined that the study treatment
or participation is not the cause. Serious adverse device effects that are still ongoing at the end of the
study period will be followed up to determine the final outcome (see section 8.3).

The minimum initial information to be captured in the participant’s source document concerning the
adverse device effect includes:

e Study identifier  Investigator assessment of the association
e Study Center between the event and study treatment

e Subject number e Current status

e Device model and serial number o Whether study treatment was discontinued
e A description of the event e Whether the event is serious and reason for

. Date of onset classification as serious

8.3 Reporting of Adverse Device Effects and Unanticipated Problems

8.3.1 Investigator Reporting: Notifying the IRB

Federal regulations require timely reporting by investigators to their local IRB of unanticipated problems
posing risks to participants or others. The following describes the NYULMC IRB reporting requirements,
though investigators at participating sites are responsible for meeting the specific requirements of their
IRB of record.

Report promptly, but no later than 5 working days:
Researchers will submit reports of the following problems promptly but no later than 10 working days from
the time the investigator becomes aware of the event:

o Unanticipated problems including adverse events that are unexpected and related

— Unexpected: An event is “unexpected” when its specificity and severity are not accurately
reflected in the protocol-related documents, such as the IRB-approved research protocol, any
applicable investigator brochure, and the current IRB-approved informed consent document
and other relevant sources of information, such as product labeling.

— Related to the research procedures: An event is related to the research procedures if in the
opinion of the PI, the event was more likely than not to be caused by the research procedures.

— Harmful: either caused harm to participants or others, or placed them at increased risk

o Unanticipated adverse device effect. Any serious adverse effect on health or safety or any life-
threatening problem or death caused by, or associated with, a device, if that effect, problem, or
death was not previously identified in nature, severity, or degree of incidence in the investigational
plan or application (including a supplementary plan or application, or any other unanticipated
serious problem associated with a device that relates to the rights, safety, or welfare of subjects).
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Other Reportable events:
The following events will be promptly reported to the IRB, though no later than 10 working days:

o Complaint of a research subject when the complaint indicates unexpected risks or the complaint
cannot be resolved by the research team.

e Protocol deviations or violations (includes intentional and accidental/unintentional deviations
from the IRB approved protocol) for any of the following situations:

— one or more participants were placed at increased risk of harm
— the event has the potential to occur again
— the deviation was necessary to protect a subject from immediate harm

e Breach of confidentiality

e Incarceration of a participant when the research was not previously approved under Subpart C
and the investigator believes it is in the best interest of the subject to remain on the study.

o New Information indicating a change to the risks or potential benefits of the research, in
terms of severity or frequency (e.g., analysis indicates lower-than-expected response rate or a
more severe or frequent side effect, other research finds arm of study has no therapeutic value,
FDA labeling change or withdrawal from market).

Reporting Process

The reportable events noted above will be reported to the IRB using the Reportable Events Log (see
Attachment 7) or as a written report of the event (including a description of the event with information
regarding its fulfilment of the above criteria, follow-up/resolution and need for revision to consent form
and/or other study documentation).

Copies of each report and documentation of IRB notification and receipt will be kept in the Regulatory
Binder.

8.4 Recording and Reporting of Anticipated Effects

At each contact with the participant, the investigator will seek information on the occurrence of any known
(anticipated) effects of the intervention by specific questioning and, as appropriate, by examination (see
Attachment 7, Adverse Event Reporting). Information on all anticipated effects will be recorded
immediately in the source document. All clearly related signs, symptoms, and abnormal diagnostic
procedure results will be recorded in the source document, grouped under one diagnosis.

All anticipated effects occurring during the study period will be reported to the appropriate research
personnel involved in the participants’ intervention programs. The clinical course of each event will be
followed until resolution, stabilization, or until it has been determined that the study treatment or
participation is not the cause. Any effects that are still ongoing at the end of the study period will be
followed up to determine the final outcome. Any effects that occur after the study period will be recorded
and reported promptly. The minimum initial information to be captured in the subject’s source document
concerning the anticipated effects are listed in section 8.2.

Documented cases of mild side effects related to delivery of ACS which occasionally occurred include:
erythema (skin reddening), skin tingling, skin itching, skin burning sensation, sensation of warmth at site
of electrode placement, nausea, diffuse or migraine-like headache, facial muscle twitching, blurred vision,
short-lived localized head pain or pressure, weak headache, forgetfulness, difficulty concentrating,
change in mood, dizziness, general fatigue, sleeping difficulties (temporary), spontaneous phosphenes
(independent of stimulation), blood pressure fluctuation, and difficulty breathing (103, 106).

Participants may experience double vision and difficulty in near vision tasks (e.g., reading), which is
common, as an effect of dilating eye drops used during the clinical vision evaluation. Additionally, dilating
eye drops may cause: redness of the eye, tearing or stinging of the eye, feeling faint or dizzy, and/or
sensitivity to light. As it is standard of care, it is recommended that participants arrange for someone to
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assist them in their transportation after the study visit. It is also recommended participants wear
sunglasses when they go outside or into a brightly lit room. The effects of these dilating drops will
disappear within 3-4 hours after they are instilled in the eye. Pupillary dilation may cause an increase in
eye pressure or the possibility of an angle-closure event, which happens in a rare configuration of the
eyes. There is a low risk that the instrument used to check participants’ eye pressures (standard of care)
might cause a scratch on the cornea. All participants will be examined clinically before dilating drops are
instilled to identify eyes at risk, in which no dilation drops will be used. If either of these risks should
occur, the participant will be treated immediately at no cost.

There is minimal risk of eye infection to participants from the ophthalmic testing procedures. To reduce
the risk of eye infection, all exposed surfaces near the eye, as well as chin rest and forehead rest of the
instruments, will be cleaned with alcohol before participants are examined per standard practice.

Some research subjects have reported mild discomfort with MRI scans. MRI uses a strong magnetic field
to create images of the body. Because of the strong magnetic field, there are risks. One possible risk is
burns to the skin. There is an increased risk of burns from devices that conduct electrical energy. These
devices can include metallic objects or skin tattoos. These devices can be either in or on the patient in
order for a skin burn to occur. The FDA has found that 70% of all who reported injuries from MRIs were
burns to the skin. To reduce this risk, all participants who are scanned in this study must complete
thorough screening to ensure that no conductive materials are present in or on the participant’s body.
Additionally, the power limits of the magnet will be adjusted as necessary. Another possible risk is that a
metal object could be pulled into the scanner and hit the participant. To reduce this risk, everyone near
the magnet will remove all metal from his/her clothing or pockets when in the scanning environment.
Participants will be carefully screened to ensure no metal objects enter the magnetic field and they will be
asked to place all metallic and magnetic objects in their possession (e.g., keys, jewelry, credit cards) in a
secure location outside the magnet room.

The magnetic fields, at the strengths used, are felt to be without harm and the MRI scanning procedures
fall within the FDA guidelines for radiofrequency electromagnetic field exposure. It is felt these are safe
levels and less hazardous than a comparable x-ray computed tomography examination. Exceptions
include if a person has electrically, magnetically, or mechanically activated implants (such as cardiac
pacemaker), or clips on blood vessels in their brain, or other metallic objects in their body such as
shrapnel, bullets, buckshot, or metal fragments. Therefore, participants will be carefully screened for
previous exposure to metallic fragments or to implanted devices.

If participants are prone to claustrophobia, they will be asked to notify the researcher in charge of the
scan, who will discontinue the scan upon the participant’s request. The MRI scanner makes loud
knocking or beeping sounds during imaging; earplugs will be provided to help reduce this noise. Due to
the rapid rate of change of the magnetic gradients during imaging, peripheral nerve stimulation is
possible. If this happens, participants may feel creeping or tingling sensations, typically along their arms
or lower back. Dizziness and nausea may occur if the participants move their head in the bore of the
magnet. Finally, rarely there may be some heating from the radio frequency coils, the cables to the cails,
response and physiological monitoring devices. If at any time participants feel discomfort, they will be
instructed to contact the operator immediately. They will also be instructed in how to use an emergency
handheld device to inform the operator if they wish to immediately stop scanning and be removed from
the magnet.

8.5 Unmasking Procedures

Allocation to group (unmasking) will be revealed once all participants complete the study procedures. In
the event when the safety of the participant is in question, per protocol participants will be assessed by
the physicians involved in this study and care directed and/or referred accordingly. Given the consistent
reports for safety and tolerability of tACS across several clinical trials, we don’t anticipate the occurrence
of any adverse events or adverse effects that are the direct consequence of rtACS; therefore, there is
likely not a justifiable need for unmasking to occur prior to the study’s end.
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At the study’s end, the staff personnel who managed the allocation concealment and randomization
processes will reveal the allocation (database) to the study research team involved in any subsequent
communication with participants. Participants will be informed of their group randomization at the
conclusion of their participation in the study via face-to-face or phone conversation with research
personnel, documented in the participant’s source document.

In the unlikely event when unmasking is deemed to occur related to managing an adverse event, the
unmasking will be reported with the adverse event. In the unlikely event when unmasking is not
associated with an adverse event, unmasking will be reported to the research team in an immediate and
timely manner.

8.6 Medical Monitoring

It is the responsibility of the Pl to oversee the safety of the study at his/her site. This safety monitoring will
include careful assessment and appropriate reporting of adverse events as noted above, as well as the
construction and implementation of a site data and safety-monitoring plan (see section 9). Medical
monitoring will include a regular assessment of the number and type of adverse events. The Pl and lead
research investigators and personnel will be ultimately responsible for the data safety monitoring of the
overall study and will meet bimonthly to monitor data, recruitment, retention, confidentiality, and
adherence to the study protocol.

9 Data Handling and Record Keeping

9.1 Confidentiality

Information about study participants will be kept confidential and managed according to the requirements
of HIPAA (1996). Those regulations require a signed subject authorization informing the subject of the
following:

e What protected health information (PHI) will be collected from subjects in this study
e Who will have access to that information and why

o Who will use or disclose that information

e The rights of a research subject to revoke their authorization for use of their PHI.

In the event that a participant revokes authorization to collect or use PHI, the investigator, by regulation,
retains the ability to use all information collected prior to the revocation of subject authorization.

All medical information collected from participants and documentation related to their participation in the
study will be kept in a locked cabinet designated for research conducted at NYU Langone Eye Center
during the conduct of the study. Unique patient identifiers will be used to label all data; a password-
protected linking file will be accessible to/managed by the study Pl and Co-PI. Strict standards of
confidentiality will be upheld at all times.

9.2 Source Documents

Source data is all information, original records of clinical findings, observations, or other activities in a
clinical trial necessary for the reconstruction and evaluation of the study. Source data will be kept in
participant files that will be physically located in a locked filing cabinet in a locked office at NYU Langone
Eye Center during the conduct of the study. Research data will be entered online through the NYU and
HIPAA compliant database, designed specifically for this study. An anonymous database number will be
assigned to each participant and will be used for both the data entry sheets and the patient follow-up
sheets. Data collected using the Linking File Form (see Attachment 6), which includes the participant’s
name and study ID number, will be stored separately from participants’ data files in a password protected
electronic file. Access to this data will be restricted to study personnel only. The assigned ID will code
participant data and identifying information will not be presented or published to maintain participant
privacy and confidentiality.
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9.3 Case Report Forms

The study Case Report Form (see Attachment 6) is the primary data collection instrument for the study.
All data requested on the Case Report Form will be recorded. All missing data will be explained. If a
space on the Case Report Form is left blank because the procedure was not done or the question was
not asked, write “N/D”. If the item is not applicable to the individual case, write “N/A”. All entries will be
printed legibly in black ink. If any entry error has been made, to correct such an error, a single straight line
will be drawn through the incorrect entry and the correct data entered above it. All such changes will be
initialed and dated. For clarification of illegible or uncertain entries, print the clarification above the item,
then initial and date it.

9.4 Records Retention

A list of all persons authorized to perform study procedures will be maintained in the Regulatory Binder.
All study related essential documentation will also be kept in the Regulatory Binder. The assigned study
staff will maintain participants’ study files and source documentation. Study files will be kept locked in the
research offices. Following completion or termination of the study, all study documents will be kept for a
minimum of 2 years as required by the IRB.

9.5 Electronic Medical Record and Release of Study-Related Information

In compliance with the 21st Century Cures Act, some research-related information in subjects’ Electronic
Medical Records will not be immediately available in order to protect the randomization integrity of the
research. The suppressed information will be accessible to subjects once the study is concluded. The
information to be suppressed includes: visual field results, OCT imaging, and ophthalmic report.

10 Study Monitoring, Auditing, and Inspecting

10.1 Study Data and Safety Monitoring Plan

We will utilize operating procedures for reviewing patient safety data and source data generated from this
study. This will include routine monitoring according to the Data and Safety Monitoring Plan (see
Attachment 8), allowing for adequate time and space for such monitoring activities and that the monitor or
other compliance or quality assurance reviewer is given access to all the above noted study-related
documents and study related facilities. The following aspects will be specifically monitored: enroliment
and retention, data collection, confidentiality, multi-centers, breaches from the study protocol, and any
adverse event.

Data and safety monitoring will include monthly meetings between the PI, research investigators, study
coordinators, and pertinent study research personnel as necessary. The Data and Safety Monitoring Plan
encompasses the research-related activities as they apply to recruitment and screening procedures
conducted at New York Eye and Ear Infirmary of Mount Sinai. At these meetings, the research team will
review the clinical ratings, assessments, clinical course, and study processes for each active participant
as they apply to each Center. Specific attention will be given to data quality and timeliness, HIPAA
compliance, safe storage of data, and data backup of electronic source data. Attention will also be given
to participant recruitment, accrual and retention, participant risk versus benefit, adverse events, and other
factors that can affect study outcome, including scientific or therapeutic developments that may have an
impact on the safety of the participants or the ethics of the study.

There are no predetermined stopping rules for this pilot study. As needed, a yearly report will be
submitted to the IRB during the renewal as to the frequency of monitoring and a summary report
addressing any recommendations to adjust the risk/benefit ratio, participant privacy, or confidentiality
procedures.

All data will be shared with previous Pl Joel Schuman for study analysis.
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10.2 Auditing and Inspecting

The research investigators will permit study-related monitoring, audits, and inspections by the IRB,
government regulatory bodies, and University compliance and quality assurance groups of all study
related documents (e.g., source documents, regulatory documents, data collection instruments, study
data, etc.). The investigators will ensure the capability for inspections of applicable study-related facilities.
Participation as an investigator in this study implies acceptance of potential inspection by government
regulatory authorities and applicable University compliance and quality assurance offices.

11 Ethical Considerations

This study is to be conducted according to U.S. and international standards of Good Clinical Practice
(FDA Title 21 part 312 and International Conference on Harmonization guidelines), applicable NYULMC
and federal regulatory requirements.

This protocol and any amendments will be submitted to a properly constituted IRB, in agreement with
local legal prescriptions, for formal approval of the study conduct. The decision of the IRB concerning the
conduct of the study will be made in writing to the investigator before commencement of this study.

No deviation from the protocol will be implemented without prior review and approval of the IRB, except
where it may be necessary to eliminate an immediate risk to a participant. In such case, the deviation will
be reported to the IRB according to its policies and procedures.

All participants for this study will be provided a consent form describing this study and providing sufficient
information for participants to make an informed decision about their participation in this study. See
Attachment 9 for a copy of the Participant Informed Consent Form. This consent form will be submitted
with the protocol for review and approval by the IRB for the study. The formal consent of a participant,
using the IRB-approved consent form, will be obtained before that participant undergoes any study
procedure. The participant and the investigator-designated research professional obtaining the consent
will sign the consent form.

Research investigators who will obtain consent will be trained in the consent process. The process of
informed consent will follow the outline as described in section 6. Trained research personnel involved in
the administration of assessments will review and obtain written informed consent of participants who
enroll in the study.

12 Study Finances

12.1 Funding Source

This pilot study is funded through the NYULMC Department of Ophthalmology. Charges will be billed only
for procedures performed as part of participants’ routine clinical care. No study-related procedures will be
billed to the participant but to the research program within the Department of Ophthalmology.

12.2 Subject Stipends or Payments

In an effort to maximize the rate of enroliment in this study, participants will receive a payment of $20.00
(gift card) after the completion of each study visit. The payment process will follow departmental and NYU
guidelines. Participants, nor their insurance provider, will be charged for any of the procedures or tests
performed solely for the purpose of this research study.

13 Publication Plan

Neither the complete nor any part of the results of the study carried out under this protocol will be
published or passed on to any third party without the consent of the research investigators. One co-
investigator, Heather Livengood, will be the primary research personnel responsible for coordinating
publication of the results of this pilot study.

CONFIDENTIAL
This material is the property of the NYU School of Medicine and Langone Medical Center. Do not disclose or use except as
authorized in writing by the study sponsor



rtACS for people with glaucoma page 39
Version: 08.05.2021

14 References

1.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Van Essen DC. Organization of visual areas in macaque and human cerebral cortex. Vis Neurosci.
2004;1:507-521.

U.S. Census Bureau. Table 3: Projections of the population by sex and selected age groups for the
United States: 2015 to 2060. Washington, D.C.: U.S. Census Bureau, Population Division; 2014.

Centers for Disease Control and Prevention. Prevalence and most common causes of disability among
adults: United States, 2005. MMWR. 2009;58(16):421-426.

U.S. National Center for Health Statistics. Table 43: Vision limitations among adults aged 18 and over,
by selected characteristics: United States, selected years 1997-2014: Atlanta, GA: Centers for
Disease Control and Prevention; 2015.

Klein R, Lee KE, Gangnon RE, Klein BE. Incidence of visual impairment over a 20-year period: The
Beaver Dam Eye Study. Ophthalmology. 2013;120(6):1210-1219.

National Academies of Sciences, Engineering, and Medicine. Making eye health a population health
imperative: Vision for tomorrow. Washington, D.C.: The National Academies Press; 2016.

Crews JE, Jones GC, Kim JH. Double jeopardy: The effects of comorbid conditions among older
people with vision loss. J Vis Impair Blind. 2006;100:824.

Lee DJ, Gomez-Marin O, Lam BL, Zheng DD. Visual acuity impairment and mortality in U.S. adults.
Arch Ophthalmol. 2002;120(11):1544-1550.

Ivers RQ, Norton R, Cumming RG, Butler M, Campbell AJ. Visual impairment and hip fracture. Am J
Epidemiol. 2000;152(7):633-639.

Jones GC, Rovner BW, Crews JE, Danielson ML. Effects of Depressive Symptoms on Health Behavior
Practices Among Older Adults With Vision Loss. Rehabil Psychol. 2009;54(2):164-172.

Horowitz A. Depression and vision and hearing impairments in later life. Generations. 2003;27(1):32-
38.

Frick KD, Gower EW, Kempen JH, Wolff JL. Economic impact of visual impairment and blindness in
the United States. Arch Ophthalmol. 2007;125(4):544-550.

Quigley HA, Broman AT. The number of people with glaucoma worldwide in 2010 and 2020. Br J
Ophthalmol. 2006;90(3):262-267.

Hochberg C, Maul E, Chan ES, et al. Association of vision loss in glaucoma and age-related macular
degeneration with IADL disability. Invest Ophthalmol Vis Sci. 2012;53(6):3201-3206.

Ramulu PY, Maul E, Hochberg C, Chan ES, Ferrucci L, Friedman DS. Real-world assessment of
physical activity in glaucoma using an accelerometer. Ophthalmology. 2012;119(6):1159-1166.

Turano KA, Rubin GS, Quigley HA. Mobility performance in glaucoma. Invest Ophthalmol Vis Sci.
1999;40(12):2803-2809.

Nelson P, Aspinall P, O'Brien C. Patients' perception of visual impairment in glaucoma: A pilot study.
Br J Ophthalmol. 1999;83(5):546-552.

Popescu ML, Boisjoly H, Schmaltz H, et al. Age-related eye disease and mobility limitations in older
adults. Invest Ophthalmol Vis Sci. 2011;52(10):7168-7174.

Livengood HM. Exploring participation in individuals with glaucoma. University of Pittsburgh; 2015.

Goldberg I, Clement Cl, Chiang TH, et al. Assessing quality of life in patients with glaucoma using the
Glaucoma Quiality of Life-15 (GQL-15) questionnaire. J Glaucoma. 2009;18(1):6-12.

CONFIDENTIAL

This material is the property of the NYU School of Medicine and Langone Medical Center. Do not disclose or use except as

authorized in writing by the study sponsor



rtACS for people with glaucoma Page 40
Version: 04.06.2023

21.

22.

23.

24.

25.

26.

27.

28.

20.

30.

31.

32.

33.

34.

35.

36.

37.

38.

McKean-Cowdin R, Wang Y, Wu J, Azen SP, Varma R, Los Angeles Latino Eye Study G. Impact of
visual field loss on health-related quality of life in glaucoma: The Los Angeles Latino Eye Study.
Ophthalmology. 2008;115(6):941-948.e1.

van Gestel A, Webers CAB, Beckers HJM, et al. The relationship between visual field loss in glaucoma
and health-related quality-of-life. Eye. 2010;24:1759-1769.

Vajaranant TS, Wu S, Torres M, Varma R. The changing face of primary open-angle glaucoma in the
United States: Demographic and geographic changes from 2011 to 2050. Am J Ophthalmol.
2012;154(2):303-314. 3.

Gupta P, Zhao D, Guallar E, Ko F, Boland MV, Friedman DS. Prevalence of glaucoma in the United
States: The 2005-2008 National Health and Nutrition Examination Survey. Invest Ophthalmol Vis Sci.
2016;57(6):2577-2585.

Fiscella RG, Lee J, Davis EJ, Walt J. Cost of illness of glaucoma. Pharmacoeconomics.
2009;27(3):189-198.

Quigley HA, Cassard SD, Gower EW, Ramulu PY, Jampel HD, Friedman DS. The cost of glaucoma
care provided to Medicare beneficiaries from 2002 to 2009. Ophthalmology. 2013;120(11):2249-2257 .

Wojcik-Gryciuk A, Skup M, Waleszczyk WJ. Glaucoma -state of the art and perspectives on treatment.
Restor Neurol Neurosci. 2015;34(1):107-123.

Lahav K, Levkovitch-Verbin H, Belkin M, Glovinsky Y, Polat U. Reduced mesopic and photopic foveal
contrast sensitivity in glaucoma. Arch Ophthalmol. 2011;129(1):16-22.

Onal S, Yenice O, Cakir S, Temel A. FACT contrast sensitivity as a diagnostic tool in glaucoma: FACT
contrast sensitivity in glaucoma. Int Ophthalmol. 2008;28(6):407-412.

Bogorodzki P, Pigtkowska-Janko E, Szaflik J, Szaflik JP, Gacek M, Grieb P. Mapping cortical thickness
of the patients with unilateral end-stage open angle glaucoma on planar cerebral cortex maps. PloS
One. 2014;9(4):€93682.

Chen WW, Wang N, Cai S, et al. Structural brain abnormalities in patients with primary open-angle
glaucoma: A study with 3T MR imaging primary open-angle glaucoma and brain. Invest Ophthalmol
Vis Sci. 2013;54(1):545-554.

Kaushik M, Graham SL, Wang C, Klistorner A. A topographical relationship between visual field
defects and optic radiation changes in glaucomaoptic radiation changes in glaucoma. Invest
Ophthalmol Vis Sci. 2014;55(9):5770-5775.

Lee JY, Jeong HJ, Lee JH, et al. An investigation of lateral geniculate nucleus volume in patients with
primary open-angle glaucoma using 7 tesla magnetic resonance imaging GGC-IPL thickness and LGN
volume in POAG. Invest Ophthalmol Vis Sci. 2014;55(6):3468-3476.

Yu L, Xie L, Dai C, et al. Progressive thinning of visual cortex in primary open-angle glaucoma of
varying severity. PloS One. 2015;10(3):e0121960.

Weinreb RN, Aung T, Medeiros FA. The pathophysiology and treatment of glaucoma: A review. JAMA.
2014;311(18):1901-1911.

Pavlidis M, Stupp T, Naskar R, Cengiz C, Thanos S. Retinal ganglion cells resistant to advanced
glaucoma: A postmortem study of human retinas with the carbocyanine dye Dil. Invest Ophthalmol Vis
Sci. 2003;44(12):5196-5205.

Weinreb RN. Medical treatment: Neuroprotection. In: Giaconi JA, Law SK, Nouri-Mahdavi K, Coleman
AL, Caprioli J. Pearls of Glaucoma Management. 2™ ed. Springer-Verlag GmbH Berlin Heidelberg;
2016. pp. 259-265.

Sena DF, Ramchand K, Lindsley K. Neuroprotection for treatment of glaucoma in adults. Cochrane
Database Syst Rev. 2010;2:CD006539.

CONFIDENTIAL

This material is the property of the NYU School of Medicine and Langone Medical Center. Do not disclose or use except as

authorized in writing by the study sponsor



rtACS for people with glaucoma Page 41
Version: 04.06.2023

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Osborne NN. Recent clinical findings with memantine should not mean that the idea of neuroprotection
in glaucoma is abandoned. Acta ophthalmologica. 2009;87(4):450-454.

Goldberg JL, Barres BA. The relationship between neuronal survival and regeneration. Annu Rev
Neurosci. 2000;23:579-612.

Di Polo A, Aigner LJ, Dunn RJ, Bray GM, Aguayo AJ. Prolonged delivery of brain-derived neurotrophic
factor by adenovirus-infected muller cells temporarily rescues injured retinal ganglion cells. Proc Nat!
Acad Sci U S A. 1998;95(7):3978-3983.

Leaver SG, Cui Q, Plant GW, et al. AAV-mediated expression of CNTF promotes long-term survival
and regeneration of adult rat retinal ganglion cells. Gene Ther. 2006;13(18):1328-1341.

Sabel BA, Henrich-Noack P, Fedorov A, Gall C. Vision restoration after brain and retina damage: The
"residual vision activation theory". Prog Brain Res. 2011;192:199-262.

Bola M, Gall C, Sabel BA. The second face of blindness: processing speed deficits in the intact visual
field after pre- and post-chiasmatic lesions. PLoS One. 2013;8(5):e63700.

Bola M, Gall C, Sabel BA. Disturbed temporal dynamics of brain synchronization in vision loss. Cortex.
2015;67:134-146.

Frohlich F. Endogenous and exogenous electric fields as modifiers of brain activity: Rational design
of noninvasive brain stimulation with transcranial alternating current stimulation. Dialogues Clin
Neurosci. 2014;16(1):93-102.

Buzsaki G. Rhythms of the Brain. Oxford University Press: USA. 2006.

Wang XJ. Neurophysiological and computational principles of cortical rhythms in cognition. Physiol
Rev. 2010;90(3):1195-1268.

Ward LM. Synchronous neural oscillations and cognitive processes. Trends Cogn Sci.
2003;7(12):553-559.

Buschman TJ, Miller EK. Top-down versus bottom-up control of attention in the prefrontal and posterior
parietal cortices. Science. 2007;315(5820):1860-1862.

Varela F, Lachaux JP, Rodriguez E, Martinerie J. The brainweb: Phase synchronization and large-
scale integration. Nat Rev Neurosci. 2001;2(4):229-239.

Buzsaki G, Draguhn A. Neuronal oscillations in cortical networks. Science. 2004;304(5679):1926-
1929.

Von Stein A, Sarnthein J. Different frequencies for different scales of cortical integration: From local
gamma to long range alpha/theta synchronization. Int J Psychophysiol. 2000;38(3):301-313.

Fries P. A mechanism for cognitive dynamics: Neuronal communication through neuronal coherence.
Trends Cogn Sci. 2005;9(10):474-480.

Basar E, Schurmann M, Demiralp T, Basar-Eroglu C, Ademoglu A. Event-related oscillations are 'real
brain responses'--wavelet analysis and new strategies. Int J Psychophysiol. 2001;39(2-3):91-127.

Herrmann CS, Senkowski D, Rottger S. Phase-locking and amplitude modulations of EEG alpha: Two
measures reflect different cognitive processes in a working memory task. Exp Psychol.
2004;51(4):311-318.

Schroeder CE, Lakatos P. Low-frequency neuronal oscillations as instruments of sensory selection.
Trends Neurosci. 2009;32(1):9-18.

Thut G, Miniussi C, Gross J. The functional importance of rhythmic activity in the brain. Curr Biol.
2012;22(16):R658-R663.

Turkeltaub PE, Benson J, Hamilton RH, Datta A, Bikson M, Coslett HB. Left lateralizing transcranial
direct current stimulation improves reading efficiency. Brain Stimul. 2012;5(3):201-207.

CONFIDENTIAL

This material is the property of the NYU School of Medicine and Langone Medical Center. Do not disclose or use except as

authorized in writing by the study sponsor



rtACS for people with glaucoma Page 42
Version: 04.06.2023

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Baker JM, Rorden C, Fridriksson J. Using transcranial direct-current stimulation to treat stroke patients
with aphasia. Stroke. 2010;41(6):1229-1236.

Edwards DJ, Krebs HI, Rykman A, et al. Raised corticomotor excitability of M1 forearm area following
anodal tDCS is sustained during robotic wrist therapy in chronic stroke. Restor Neurol Neurosci.
2009;27(3):199-207.

Nair DG, Renga V, Lindenberg R, Zhu L, Schlaug G. Optimizing recovery potential through
simultaneous occupational therapy and non-invasive brain-stimulation using tDCS. Restor Neurol
Neurosci. 2011;29(6):411-420.

Kumru H, Benito J, Murillo N, et al. Effects of high-frequency repetitive transcranial magnetic
stimulation on motor and gait improvement in incomplete spinal cord injury patients. Neurorehabil
Neural Repair. 2013;27(5):421-429.

Elmasry J, Loo C, Martin D. A systematic review of transcranial electrical stimulation combined with
cognitive training. Restor Neurol Neurosci. 2015;33(3):263-278.

Shiozawa P, Fregni F, Bensenor IM, et al. Transcranial direct current stimulation for major depression:
an updated systematic review and meta-analysis. Int J Neuropsychopharmacol. 2014;17(9):1443-
1452.

FulL, Lo AC, Lai JS, Shih KC. The role of electrical stimulation therapy in ophthalmic diseases. Graefes
Arch Clin Exp Ophthalmol. 2015;253(2):171-176.

Rahmatnejad K, Ahmed OM, Waisbourd M, Katz LJ. Non-invasive electrical stimulation for vision
restoration: Dream or reality? Expert Rev Ophthalmol. 2016;11(5):325-327.

Corredor RG, Goldberg JL. Electrical activity enhances neuronal survival and regeneration. J Neural
Eng. 2009;6(5):055001.

Ali MM, Sellers KK, Frohlich F. Transcranial alternating current stimulation modulates large-scale
cortical network activity by network resonance. J Neurosci. 2013;33(27):11262-11275.

Francis JT, Gluckman BJ, Schiff SJ. Sensitivity of neurons to weak electric fields. J Neurosci.
2003;23(19):7255-7261.

Thut G, Schyns PG, Gross J. Entrainment of perceptually relevant brain oscillations by non-invasive
rhythmic stimulation of the human brain. Front Psychol. 2011;2:170.

Zaehle T, Rach S, Herrmann CS. Transcranial alternating current stimulation enhances individual
alpha activity in human EEG. PloS One. 2010;5(11):e13766.

Neuling T, Rach S, Herrmann CS. Orchestrating neuronal networks: sustained after-effects of
transcranial alternating current stimulation depend upon brain states. Front Hum Neurosci.
2013;7:161.

Herrmann B, Henry MJ, Grigutsch M, Obleser J. Oscillatory phase dynamics in neural entrainment
underpin illusory percepts of time. J Neurosci. 2013;33(40):15799-15809.

Frohlich F, McCormick DA. Endogenous electric fields may guide neocortical network activity. Neuron.
2010;67(1):129-143.

Kanai R, Chaieb L, Antal A, Walsh V, Paulus W. Frequency-dependent electrical stimulation of the
visual cortex. Curr Biol. 2008;18(23):1839-1843.

Zaghi S, Acar M, Hultgren B, Boggio PS, Fregni F. Noninvasive brain stimulation with low-intensity
electrical currents: putative mechanisms of action for direct and alternating current stimulation.
Neuroscientist. 2010;16(3):285-307.

Marshall L, Helgadottir H, Mdlle M, Born J. Boosting slow oscillations during sleep potentiates memory.
Nature. 2006;444(7119):610-613.

Neuling T, Rach S, Wagner S, Wolters CH, Herrmann CS. Good vibrations: Oscillatory phase shapes
perception. Neuroimage. 2012;63(2):771-778.

CONFIDENTIAL

This material is the property of the NYU School of Medicine and Langone Medical Center. Do not disclose or use except as

authorized in writing by the study sponsor



rtACS for people with glaucoma Page 43
Version: 04.06.2023

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Schmidt S, Mante A, Rénnefarth M, Fleischmann R, Gall C, Brandt SA. Progressive enhancement of
alpha activity and visual function in patients with optic neuropathy: A two-week repeated session
alternating current stimulation study. Brain stimulation. 2013;6(1):87-93.

Frohlich F, Sellers KK, Cordle AL. Targeting the neurophysiology of cognitive systems with
transcranial alternating current stimulation. Expert Rev Neurother. 2015;15(2):145-167.

Adrian ED, Matthews BH. The interpretation of potential waves in the cortex. J Physiol.
1934;81(4):440-471.

Hughes SW, Crunelli V. Thalamic mechanisms of EEG alpha rhythms and their pathological
implications. Neuroscientist. 2005;11(4):357-372.

Kriegseis A, Hennighausen E, Rosler F, Roder B. Reduced EEG alpha activity over parieto-occipital
brain areas in congenitally blind adults. Clin Neurophysiol. 2006;117(7):1560-1573.

Hawellek DJ, Schepers IM, Roeder B, Engel AK, Siegel M, Hipp JF. Altered intrinsic neuronal
interactions in the visual cortex of the blind. J Neurosci. 2013;33(43):17072-17080.

Sabel BA, Fedorov AB, Naue N, Borrmann A, Herrmann C, Gall C. Non-invasive alternating current
stimulation improves vision in optic neuropathy. Restor Neurol Neurosci. 2011;29(6):493-505.

Bola M, Gall C, Moewes C, Fedorov A, Hinrichs H, Sabel BA. Brain functional connectivity network
breakdown and restoration in blindness. Neurology. 2014;83(6):542-551.

Gall C, Schmidt S, Schittkowski MP, et al. Alternating current stimulation for vision restoration after
optic nerve damage: A randomized clinical trial. PLoS One. 2016;11(6):e0156134.

Lorincz ML, Kekesi KA, Juhasz G, Crunelli V, Hughes SW. Temporal framing of thalamic relay-mode
firing by phasic inhibition during the alpha rhythm. Neuron. 2009;63(5):683-696.

Romei V, Gross J, Thut G. On the role of prestimulus alpha rhythms over occipito-parietal areas in
visual input regulation: correlation or causation? J Neurosci. 2010;30(25):8692-8697.

Kirov R, Weiss C, Siebner HR, Born J, Marshall L. Slow oscillation electrical brain stimulation during
waking promotes EEG theta activity and memory encoding. Proc Natl Acad Sci U S A.
2009;106(36):15460-15465.

Kanai R, Paulus W, Walsh V. Transcranial alternating current stimulation (tACS) modulates cortical
excitability as assessed by TMS-induced phosphene thresholds. Clin Neurophysiol.
2010;121(9):1551-1554.

Laczo B, Antal A, Niebergall R, Treue S, Paulus W. Transcranial alternating stimulation in a high
gamma frequency range applied over V1 improves contrast perception but does not modulate spatial
attention. Brain Stimul. 2012;5(4):484-491.

Hamid AIA, Gall C, Speck O, Antal A, Sabel BA. Effects of alternating current stimulation on the healthy
and diseased brain. Front Neurosci. 2015;9.

Bikson M, Datta A, Rahman A, Scaturro J. Electrode montages for tDCS and weak transcranial
electrical stimulation: role of “return” electrode’s position and size. Clin Neurophysiol.
2010;121(12):1976.

Foik AT, Kublik E, Sergeeva EG, et al. Retinal origin of electrically evoked potentials in response to
transcorneal alternating current stimulation in the rat. Invest Ophthalmol Vis Sci. 2015;56(3):1711-
1718.

Sergeeva EG, Fedorov AB, Henrich-Noack P, Sabel BA. Transcorneal alternating current stimulation
induces EEG "aftereffects" only in rats with an intact visual system but not after severe optic nerve
damage. J Neurophysiol. 2012;108(9):2494-2500.

Fedorov A, Jobke S, Bersnev V, et al. Restoration of vision after optic nerve lesions with noninvasive
transorbital alternating current stimulation: a clinical observational study. Brain Stimul. 2011;4(4):189-
201.

CONFIDENTIAL

This material is the property of the NYU School of Medicine and Langone Medical Center. Do not disclose or use except as

authorized in writing by the study sponsor



rtACS for people with glaucoma Page 44
Version: 04.06.2023

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

Gall C, Sgorzaly S, Schmidt S, Brandt S, Fedorov A, Sabel BA. Noninvasive transorbital alternating
current stimulation improves subjective visual functioning and vision-related quality of life in optic
neuropathy. Brain Stimul. 2011;4(4):175-188.

Fregni F, Nitsche MA, Loo CK, et al. Regulatory Considerations for the Clinical and Research Use of
Transcranial Direct Current Stimulation (tDCS): Review and recommendations from an expert panel.
Clin Res Regul Aff. 2015;32(1):22-35.

neuroConn GmbH. DC-Stimulator (MC version) user's manual. llmenau, Germany: neuroConn GmbH.

Woods A, Antal A, Bikson M, et al. A technical guide to tDCS, and related non-invasive brain
stimulation tools. Clin Neurophysiol. 2016;127(2):1031-1048.

Paneri B, Adair D, Thomas C, et al. Tolerability of repeated application of transcranial electrical
stimulation with limited outputs to healthy subjects. Brain Stimul. 2016;9(5):740-754.

Brunoni AR, Fregni F, Pagano RL. Translational research in transcranial direct current stimulation
(tDCS): A systematic review of studies in animals. Rev Neurosci. 2011;22(4):471-481.

Ruffini G, Dubreuil Vall L. tDCS clinical research-highlights: Safety of transcranial current stimulation.
Neuroelectrics. 2015.

Fertonani A, Ferrari C, Miniussi C. What do you feel if | apply transcranial electric stimulation? Safety,
sensations and secondary induced effects. Clin Neurophysiol. 2015;126(11):2181-2188.

Reato D, Rahman A, Bikson M, Parra LC. Effects of weak transcranial alternating current stimulation
on brain activity: A review of known mechanisms from animal studies. Front Hum Neurosci. 2013;7.

Turi Z, Ambrus GG, Janacsek K, et al. Both the cutaneous sensation and phosphene perception are
modulated in a frequency-specific manner during transcranial alternating current stimulation. Restor
Neurol Neurosci. 2013;31(3):275-285.

Bikson M, Grossman P, Thomas C, et al. Safety of transcranial direct current stimulation: Evidence
based update 2016. Brain Stimul. 2016;9(5):641-661.

Peterchev AV, Wagner TA, Miranda PC, et al. Fundamentals of transcranial electric and magnetic
stimulation dose: definition, selection, and reporting practices. Brain Stimul. 2012;5(4):435-53.

Kotowski J, Wollstein G, Ishikawa H, Schuman JS. Imaging of the optic nerve and retinal nerve fiber
layer: an essential part of glaucoma diagnosis and monitoring. Surv Ophthalmol. 2014;59(4):458-467.

Fujimoto J, Huang D. Foreword: 25 Years of Optical Coherence Tomography. Invest Ophthalmol Vis
Sci. 2016;57(9):OCTi-OCTii.

Bussel, Il, Wollstein G, Schuman JS. OCT for glaucoma diagnosis, screening and detection of
glaucoma progression. Br J Ophthalmol. 2014;98 Suppl 2:ii15-9.

Mansouri K, Leite MT, Medeiros FA, Leung CK, Weinreb RN. Assessment of rates of structural change
in glaucoma using imaging technologies. Eye. 2011;25(3):269-277.

Sung KR, Wollstein G, Kim NR, et al. Macular assessment using optical coherence tomography for
glaucoma diagnosis. Br J Ophthalmol. 2012;96(12):1452-1455.

Schuman JS, Hee MR, Arya AV, et al. Optical coherence tomography: A new tool for glaucoma
diagnosis. Curr Opin Ophthalmol. 1995;6(2):89-95.

Schuman JS, Pedut-Kloizman T, Pakter H, et al. Optical coherence tomography and histologic
measurements of nerve fiber layer thickness in normal and glaucomatous monkey eyes. /nvest
Ophthalmol Vis Sci. 2007;48(8):3645-3654.

Wollstein G, Schuman JS, Price LL, et al. Optical coherence tomography longitudinal evaluation of
retinal nerve fiber layer thickness in glaucoma. Arch Ophthalmol. 2005;123(4):464-470.

Gabriele ML, Wollstein G, Ishikawa H, et al. Optical coherence tomography: history, current status,
and laboratory work. Invest Ophthalmol Vis Sci. 2011;52(5):2425-2436.

CONFIDENTIAL

This material is the property of the NYU School of Medicine and Langone Medical Center. Do not disclose or use except as

authorized in writing by the study sponsor



rtACS for people with glaucoma Page 45
Version: 04.06.2023

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

Leske MC. Open-angle glaucoma: An epidemiologic overview. Ophthalmic Epidemiol.
2007;14(4):166-172.

Leske MC, Heijl A, Hyman L, et al. Predictors of long-term progression in the early manifest glaucoma
trial. Ophthalmology. 2007;114(11):1965-1972.

Bonomi L, Babighian S, Bonadimani M, et al. Correlation between glaucoma and vascular factors, and
circumstances leading to the diagnosis of glaucoma. Acta Ophthalmol Scand. 2000;78(S232):34-35.

Jia Y, Wei E, Wang X, et al. Optical coherence tomography angiography of optic disc perfusion in
glaucoma. Ophthalmology. 2014;121(7):1322-1332.

Rosenfeld PJ, Durbin MK, Roisman L, et al. ZEISS Angioplex spectral domain optical coherence
tomography angiography: Technical aspects. Dev Ophthalmol. 2016;56:18-29.

Murphy MC, Nau AC, Fisher C, Kim SG, Schuman JS, Chan KC. Top-down influence on the visual
cortex of the blind during sensory substitution. Neuroimage. 2016;125:932-940.

Murphy MC, Conner IP, Teng CY, et al. Retinal structures and visual cortex activity are impaired prior
to clinical vision loss in glaucoma. Sci Rep. 2016;6:31464.

Prata TS, Lima VC, De Moraes CG, et al. Short duration transient visual evoked potentials in
glaucomatous eyes. J Glaucoma. 2012;21(6):415-420.

Pillai C, Ritch R, Derr P, et al. Sensitivity and specificity of short-duration transient visual evoked
potentials (SD-tVEP) in discriminating normal from glaucomatous eyes. Invest Ophthalmol Vis Sci.
2013;54(4):2847-2852.

Bach M, Unsoeld AS, Philippin H, et al. Pattern ERG as an early glaucoma indicator in ocular
hypertension: A long-term, prospective study. Invest Ophthalmol Vis Sci. 2006;47(11):4881-4887.

Banitt MR, Ventura LM, Feuer WJ, et al. Progressive loss of retinal ganglion cell function precedes
structural loss by several years in glaucoma suspects. Invest Ophthalmol Vis Sci. 2013;54(3):2346-
2352.

Ventura LM, Porciatti V. Pattern electroretinogram in glaucoma. Curr Opin Ophthalmol.
2006;17(2):196-202.

Foster PJ, Buhrmann R, Quigley HA, Johnson GJ. The definition and classification of glaucoma in
prevalence surveys. Br J Ophthalmol. 2002;86(2):238-242.

Kasten E, Strasburger H, Sabel BA. Programs for diagnosis and therapy of visual field deficits in vision
rehabilitation. Spat Vis. 1997;10:499-503.

Richman J, Lorenzana LL, Lankaranian D, et al. Relationships in glaucoma patients between standard
vision tests, quality of life, and ability to perform daily activities. Ophthalmic Epidemiol. 2010;17(3):144-
151.

Fougeyrollas P, Noreau L, Bergeron H, Cloutier R, Dion S, St-Michel G. Social consequences of long
term impairments and disabilities: Conceptual approach and assessment of handicap. Int J Rehabil
Res. 1998;21(2):127-142.

Noonan VK, Miller WC, Noreau L. A review of instruments assessing participation in persons with
spinal cord injury. Spinal Cord. 2009;47(6):435-446.

Noreau L, Desrosiers J, Robichaud L, Fougeyrollas P, Rochette A, Viscogliosi C. Measuring social
participation: Reliability of the LIFE-H in older adults with disabilities. Disabil Rehabil. 2004;26(6):346-
352.

Gelderblom GJ, de Witte LP, Noreau L, Fougeyrollas P, Vincent C. The LIFE-H: Assessment of the
quality of social participation. Technol Disabil. 2002;14(3):113-119.

Legge GE, Ross JA, Luebker A, LaMay JM. Psychophysics of reading. VIIl. The Minnesota Low-Vision
Reading Test. Optom Vis Sci. 1989;66(12):843-853.

CONFIDENTIAL

This material is the property of the NYU School of Medicine and Langone Medical Center. Do not disclose or use except as

authorized in writing by the study sponsor



rtACS for people with glaucoma Page 46
Version: 04.06.2023

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.
155.

156.

Ramulu PY, Swenor BK, Jefferys JL, Friedman DS, Rubin GS. Difficulty with out-loud and silent
reading in glaucoma. Invest Ophthalmol Vis Sci. 2013;54(1):666-672.

Nguyen AM, van Landingham SW, Massof RW, Rubin GS, Ramulu PY. Reading ability and reading
engagement in older adults with glaucoma. Invest Ophthalmol Vis Sci. 2014;55(8):5284-5290.

Lee BL, Gutierrez P, Gordon M, et al. The Glaucoma Symptom Scale - A brief index of glaucoma-
specific symptoms. Arch Ophthalmol. 1998;116(7):861-866.

Kroenke K, Spitzer RL, Williams JBW. The PHQ-9 - Validity of a brief depression severity measure. J
Gen Intern Med. 2001;16(9):606-613.

Lamoureux EL, Tee HW, Pesudovs K, Pallant JF, Keeffe JE, Rees G. Can clinicians use the PHQ-9
to assess depression in people with vision loss? Optom Vis Sci. 2009;86(2):139-145.

Delis DC, Kaplan E, Kramer JH. Delis-Kaplan executive function system (D-KEFS). San Antonio, TX:
The Psychological Corporation; 2001.

Wechsler D, Coalson DL, Raiford SE. WAIS-IV: Wechsler Adult Intelligence Scale. San Antonio, TX:
Pearson; 2008.

Hodapp E, Parrish RK, Anderson DR. Clinical decisions in glaucoma. St Louis, MO: Mosby; 1993.

Mueller AE, Segal DL, Gavett B, et al. Geriatric Anxiety Scale: Item response theory analysis,
differential item functioning, and creation of a ten-item short form (GAS-10). Int Psychogeriatr.
2015;27(7):1099-1111.

Segal DL, June A, Payne M, Coolidge FL, Yochim B. Development and initial validation of a self-report
assessment tool for anxiety among older adults: The Geriatric Anxiety Scale. J Anxiety Disord.
2010;24(7):709-714.

de Jager CA, Budge MM, Clarke R. Utility of TICS-M for the assessment of cognitive function in older
adults. Int J Geriatr Psychiatr. 2003;18(4):318-324.

Martin-Khan M, Wootton R, Gray L. A systematic review of the reliability of screening for cognitive
impairment in older adults by use of standardised assessment tools administered via the telephone. J
Telemed Telecare. 2010;16(8):422-428.

Knopman DS, Roberts RO, Geda YE, Pankratz VS, Christianson TJH, Petersen RC, et al. Validation
of the Telephone Interview for Cognitive Status-modified in Subjects with normal cognition, mild
cognitive impairment, or dementia. Neuroepidemiology. 2010;34(1):34-42.

Julious SA. Sample size of 12 per group rule of thumb for a pilot study. Pharm Stat. 2005;4(4):287-
291.

Crabb DP. A view on glaucoma: Are we seeing it clearly? Eye. 2016;30(2):304-313.
Carver CS. You want to measure coping but your protocol “too long”: consider the brief cope. Int J
Behav Med. 1997;4(1):92-100.

Eisenberg SA, Shen BJ, Schwarz ER, Mallon S. Avoidant coping moderates the association between
anxiety and patient-rated physical functioning in heart failure patients. J Behav Med. 2012;35(3):253-
261.

CONFIDENTIAL

This material is the property of the NYU School of Medicine and Langone Medical Center. Do not disclose or use except as

authorized in writing by the study sponsor



	Cover Page Template
	Protocol_16-02005_rtACS_pilot_IRB_04.06.2023_tc
	Study Summary
	1  Introduction
	1.1 Background
	1.1.1 Glaucoma
	1.1.1.1 Glaucoma Treatment
	1.1.1.1.1 Neuroprotection
	1.1.1.1.2 Neuroplasticity


	1.1.2 Brain Electrical Connectivity
	1.1.3 Alternating Current Stimulation
	1.1.4 Clinical Data to Date: Repetitive, Transorbital Alternating Current Stimulation

	1.2 Investigational Device
	1.3 Research Risks & Benefits
	1.3.1 Risk of Investigational Device
	1.3.2 Other Risks of Study Participation
	1.3.3 Potential Benefits


	2 Study Objectives
	2.1 Primary Objectives
	2.1.1 Objective: Assessment of Ophthalmic Structure and Function
	2.1.1.1 Aim 1: Evaluate the data collection and data management methods to measure the targeted outcomes (structural and functional capabilities) of neuronal physiology and reorganization of the visual pathway (from eye to visual brain)
	2.1.1.1.1 Image structures of the visual pathway with advanced technologies to determine the effect of rtACS on structure and function
	2.1.1.1.2 Assess areas of visual function to determine the effect of rtACS


	2.1.2 Objective: Assessment of Functional Ability and QoL
	2.1.2.1 Aim 2: Evaluate the data collection and data management methods to measure objective ability/disability and subjective well-being
	2.1.2.1.1 Assess the feasibility of procedures for assessment of functional ability (objective ability/disability) to determine the effect of rtACS
	2.1.2.1.2 Assess the feasibility of procedures for assessment of vision-related and health-related QoL to determine the effect of rtACS



	2.2 Secondary Objective
	2.2.1 Objective: Assessment of Feasibility and Implementation of Procedures
	2.2.1.1 Aim 3: Evaluate the data collection, data management methods, and study procedures for targeted outcomes other than the primary objectives
	2.2.1.1.1 Evaluate recruitment, enrollment procedures and retention, and participants’ adherence to procedures between multiple sites
	2.2.1.1.2 Assess data entry and data management procedures between multiple sites
	2.2.1.1.3 Assess the feasibility of procedures for assessment methods other than primary objectives




	3 Study Design
	3.1 General Design
	3.2 Primary Study Endpoints
	3.2.1 Assessment of Ophthalmic Structure and Function
	3.2.1.1 Assess neuronal structure and function (see section 2.1.1.1.1)
	3.2.1.2 Assess areas of visual function (see section 2.1.1.1.2)

	3.2.2 Assessment of Functional Ability and QoL
	3.2.2.1 Assess the feasibility of procedures for assessment of functional ability (see section 2.1.2.1.1)
	3.2.2.2 Assess the feasibility of procedures for assessment of vision-related and health-related QoL (see section 2.1.2.1.2)


	3.3 Secondary Study Endpoints
	3.3.1.1 Evaluate recruitment, enrollment, and adherence procedures (see section 2.2.1.1.1)
	3.3.1.2 Assess data entry and data management procedures (see section 2.2.1.1.2)
	3.3.1.3 Assess evaluation methods: Other (see section 2.2.1.1.3)


	4 Subject Selection and Withdrawal
	4.1 Inclusion Criteria
	4.2 Exclusion Criteria
	4.3 Subject Recruitment and Screening
	4.3.1 Recruitment [NYU Langone Eye Center and New York Eye and Ear Infirmary of Mount Sinai]
	4.3.2 Recruitment [Other]
	4.3.3 Recruitment: Flyer
	4.3.4 Screening
	4.3.4.1 Screening Interview
	4.3.4.2 Medical Record Review


	4.4 Early Withdrawal of Subjects
	4.4.1 When and How to Withdraw Subjects
	4.4.2 Data Collection and Follow-up for Withdrawn Subjects


	5 Study Device
	5.1 Description
	5.2 Treatment Regimen
	5.3 Method for Assigning Subjects to Treatment Groups
	5.4 Subject Compliance Monitoring
	5.5 Prior and Concomitant Therapy
	5.6 Packaging
	5.7 Masking of Study
	5.8 Receiving, Storage, Dispensing and Return
	5.8.1 Receipt of Study Device
	5.8.2 Storage


	6 Study Procedures
	6.1 Visit: Baseline
	6.1.1 Process of Consent
	6.1.2 Assessments

	6.2 Visit: Daily intervention sessions 1-10
	6.3 Visit: Post-intervention
	6.4 Visit: Follow-up

	7 Statistical Plan
	7.1 Sample Size Determination
	7.2 Statistical Methods
	7.3 Subject Population(s) for Analysis

	8 Safety and Adverse Events
	8.1 Definitions
	8.2 Recording of Adverse Device Effects
	8.3 Reporting of Adverse Device Effects and Unanticipated Problems
	8.3.1 Investigator Reporting: Notifying the IRB

	8.4 Recording and Reporting of Anticipated Effects
	8.5 Unmasking Procedures
	8.6 Medical Monitoring

	9 Data Handling and Record Keeping
	9.1 Confidentiality
	9.2 Source Documents
	9.3 Case Report Forms
	9.4 Records Retention
	9.5 Electronic Medical Record and Release of Study-Related Information

	10 Study Monitoring, Auditing, and Inspecting
	10.1 Study Data and Safety Monitoring Plan
	10.2 Auditing and Inspecting

	11 Ethical Considerations
	12 Study Finances
	12.1 Funding Source
	12.2 Subject Stipends or Payments

	13 Publication Plan
	14 References


