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Disclosures

* | receive no funding from VR companies
* AppliedVR provides software support for my NIH-funded grants

* | will not be discussing off-label and/or investigational uses of
drugs or products
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Learning objectives

w

Introduce the new field of Medical Extended Reality (MXR)
Explore how VR is used to manage acute and chronic pain in the
context of the opioid epidemic

Evaluate clinical data using VR to support mental health

Discuss implementation and funding challenges to scaling MXR
across healthcare
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RESEARCH ARTICLE

A Virtual Out-of-Body Experience Reduces
Fear of Death

Pierre Bourdin'®, Itxaso Barberia'>*, Ramon Oliva'®, Mel Slater’**

1 Event Lab, Department of Clinical Psychology and Psychobiology, University of Barcelona, Barcelona,
Spain, 2 Department of Cognition, Development and Educational Psychology, University of Barcelona,
Barcelona, Spain, 3 Institucio Catalana de Recerca i Estudis Avancats (ICREA), Barcelona, Spain,

4 Department of Computer Science, University College London, London, United Kingdom
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VR is a tool that
modifies perception.




When used to recalibrate unhealthy
perceptions, VR becomes a radical new
therapy to improve quality of life.
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Pain Related Brain Activity is reduced during VR

No VR VR

Hoffman H et al. Anesth and Analg. 2007;105:1776
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Virtual Reality Reduces Pain in Laboring Women: A Randomized
Controlled Trial

Melissa S. Wong "=’ , Brennan M.R. Spiegel, Kimberly D. Gregory
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The Analgesic Effects of Opioids and Immersive Virtual
Reality Distraction: Evidence from Subjective and
Functional Brain Imaging Assessments

Table 1. Subjective Pain/Fun Assessments by Treatment Condition

Outcome variable VR—/opioid— VR+/opioid— VR—/opioid+ VR+/opioid+
Worst pain intensity 8.28 (0.83) 5.94 (2.21)* 7.72 (1.86) 4.50 (1.87)*t
Pain unpleasantness 8.56 (0.53) 535 (2.16)* 7.17 (1.60)1 4.05 (1.98)*t
Time spent thinking about pain 8.72 (1.25) 4.56 (2.46)* 7.78 (1.79) 3.78(L.72)"T
Fun 0.56 (1.33) 6.56 (2.19)* 0.33 (0.50) 6.17 (3.04)*t

Mean (sb) ratings for the primary (worst pain intensity) and secondary (pain unpleasantness, time spent thinking about pain, and amount of fun during the procedure) outcome measures for
participants in each treatment condition (n = 9), including results of univariate ANOVA analyses.

VR = virtual reality distraction.

T P < 0.05 indicates difference between treatment group and control (VR—/opioid—) group.

* P < 0.01 indicates difference between treatment group and control (VR—/opioid—) group.

1 P < 0.01 indicates difference between combined treatment (VR+/opioid+) group and opioid alone (VR—/opioid+) group.
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D. W. H. Lee!
A. C. W. Chan'
S. K. H. Wong'
T. M. K. Fung'
A.C.N. Li? S 2 s N
S. K. C. Chan? Can Visual Distraction Decrease the Dose of Patient-
L. M. Mui? . . .
it Controlled Sedatlon. Required D.urlng Colonoscopy?
s.C. S. Chung’ A Prospective Randomized Controlled Trial

Figure 1 The Eyetrek system (Olympus, Tokyo, Japan).

Table3 Summary of results

Group 1 Group 2 Group 3 P value
visual distraction + PCS  audiovisual distraction + PCS  PCS alone
(n=52) (n=52) (n=53)
Mean dose of propofol + SD, mg/kg 1.17+£0.81 0.81+0.49 1.18+0.60 <0.01*
Mean pain score + SD 6.2+2.2 5.1+£2.5 7.0+24 <0.01* t
(range 0-10)
Mean satisfaction score + SD (range 0-10) 8.2+24 84+2.4 6.1+2.9 <0.01* ¢t
Willing to repeat procedure with same mode 38 (73%) 44 (85%) 28 (53%) <0.01#

of sedation, n (%)

PCS, patient-controlled sedation; * One-way ANOVA; § Kruskal-Wallis test; # Pearson chi-squared test.

Figure 2 The endoscopy suite set-up for colonoscopy in a patient re-
ceiving audiovisual distraction and patient-controlled sedation.
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RESEARCH ARTICLE

Virtual reality for management of painin

hospitalized patients: A randomized
comparative effectiveness trial Assessed for eligibility (n=591)

Brennan Spiegel"?*, Garth Fuller', Mayra Lopez', Taylor Dupuy', Benjamin Noah',
Amber Howard', Michael Albert’, Vartan Tashjian', Richard Lam’, Joseph Ahn’,
Francis Dailey', Bradley T. Rosen'?, Mark Vrahas®, Milton Little*, John Garlich%,
Eldin Dzubur', Waguih IsHak®, Itai Danovitch® Excluded (n=451)

1 Cedars-Sinai Health System, Division of Health Services Research, Department of Medicine, Los Angeles, - Not meeting inclusion criteria (n=280)
CA, United States of America, 2 Cedars-Sinai Graduate Program, Division of Health Delivery Science, Los - Declined to Participate (n=171)

Angeles, CA, United States of America, 3 Inpatient Specialty Program, Cedars-Sinai Health System, Los
Angeles, CA, United States of America, 4 Department of Orthopaedics, Cedars-Sinai Health System, Los
Angeles, CA, United States of America, 5 Department of Psychiatry, Cedars-Sinai Health System, Los
Angeles, CA, United States of America Randomized (n: 140)
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* brennan.spiegel @cshs.org
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Allocation

Allocated to Intervention (n=70)
- Received allocated intervention (n=62)
- Withdrew before intervention (n=8)

Allocated to Control (n=70)

- Received sham control (n=59)
- Withdrew before intervention
(n=11)

Analysis

Y
-

Analyzed (n=61)
- Died before exit (n=1)

Analyzed (n=59)
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An 8-Week Self-Administered At-Home Behavioral Skills-Based
Virtual Reality Program for Chronic Low Back Pain: Double-Blind,

Randomized, Placebo-Controlled Trial Conducted During
COVID-19

Laura M Garcia', PhD; Brandon J Birckhead', MD, MHDS; Parthasarathy Krishnamurthyz, MBA, PhD; Josh Sackman',

MBA; Ian G Mackeyl, BA; Robert G Louis’, MD; Vafi Salmasi‘, MD, MSc; Todd Maddox', PhD; Beth D Darnall®,
PhD

JMIR Publications

Advancing Digital Health & Open Science

EaseVRXx Sham VR
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FDA NEWS RELEASE

FDA Authorizes Marketing of Virtual Reality
System for Chronic Pain Reduction

f Share in Linkedin | %% Email | & Print

© More Press Announcements For Inmediate Release: ~ November 16, 2021

Content current as of:

11/16/2021
Espafiol
The U.S. Food and Drug Administration today authorized marketing of EaseVRx, a Follow FDA
prescription-use immersive virtual reality (VR) system that uses cognitive behavioral Follow @US_FDA (7

€3 Follow FDA (&'

therapy and other behavioral methods to help with pain reduction in patients 18 years of Follow @FDAMmedia 7

age and older with diagnosed chronic lower back pain.

“Millions of adults in the United States are living with chronic lower back
pain that can affect multiple aspects of their daily life,” said Christopher M.
Loftus, M.D., acting director of the Office of Neurological and Physical
Medicine Devices in the FDA’s Center for Devices and Radiological Health.
“Pain reduction is a crucial component of living with chronic lower back pain.
Today’s authorization offers a treatment option for pain reduction that does
not include opioid pain medications when used alongside other treatment
methods for chronic lower back pain.”

Chronic lower back pain, which is defined as moderate to severe pain in the lower back
lasting longer than three months, is one of the most common chronic pain conditions in
the U.S. Chronic pain may inhibit mobility or daily activities and has been linked to
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VR Analgesia Procedure
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Developed at Cedars-Sinai; no external funding received




BRIEF COMMUNICATION

Qualitative Validation of a Novel VR Program for Irritable
Bowel Syndrome: AVR1 Study

! l,
off, PhD?, Tiffe

INTRODL

off

, MD, MSc?

TON: Although gut-directed psychotherapies are effective for irritable bowel syndrome (IBS), they are rarely

prescribed, given a paucity of trained clinicians. Virtual reality (VR) offers a solution by allowing patients
to self-practice these techniques in a standardized manner.

METHOD

A multidisciplinary team developed IBS/VR, a program that transports users into immersive VR worlds

that teach patients about the brain-gut axis, cognitive behavioral therapy, and gut-directed meditation.
We tested IBS/VR in Rome IV IBS patients and used inductive analysis to evaluate perceptions and

identify recommendations.

We achieved thematic saturation after 9 interviews; 3 additional interviews revealed no emergent
themes. After making 23 software changes based on patient feedback, we conducted 3 additional
interviews which confirmed thematic saturation (N = 15 total).

This study offers initial validation of the first VR program designed for IBS.

INTRODUCTION
Irritable bowel syndrome (IBS) is among the most common g
trointestinal disorders worldwide. Although IBS pathogene:
multifactorial, its overlap with psychological comorbidities, coupled
with evidence that neuromodulators and gut-directed psychother
apies are effective, indicates that IBS is a disorder of gut-brain in
ion (1 Despite extensive data revealing that cognitive

behavioral therapy (CBT), meditation, and gut-directed hypno-
therapy are effective for IB 5), these treatments are rarely pre

ibed, given a paucity of clinicians trained in behavioral techniques.

Therapeutic virtual reality (VR) offers a unique solution.
of VR wear a head-mounted display that creates a vivid percep
tion of being transported into immersive and emotionally evoc-
ative worlds. VR has been used to treat anxiety, depression, and
pain (6-11). In gastroenterology i
requirements and reduces pain from dyspepsia and sphincter of
Oddi dysfunction (12-20). Although use of VR for IBS has been
proposed (21), there are no IBS C programs nor any pro-
grams devoted to gut-directed CBT.

The US Food and Drug Administration ( ) recognizes
medical extended reality (MXR) as a novel field of medicine that

VR software . Using the FDA Phase I-III drug de

velopment process as a guide, an international working group
published a framework that divides MXR validation into 3 steps,
called VRI1, VR2, and VR3 (23). In a VRI study, researchers use

/R lowers endoscopic anal

ail: bren 1

Received November 2, 2021; accepted January 4, 2022; published online XXXX

enterology

human-centered design principles to develop software together
with patients. Next, the VR2 study evaluates software usability,
acceptance, and potential adverse consequences in clinical prac-
tice. Finally, the VR3 study is a randomized controlled efficacy
trial. MXR validation depends on a successful VRI study; in the
absence of obtaining early feedback from patients, subsequent
VR2 and VR3 validation is undermined.
In this brief communication, we describe a VRI study for “IB!
an MXR program designed for IBS psychotherapeutic support.

Description of IBS/VR program
R was developed by a multidisciplinary team includi
rchologist (R.C.), psychiatrist (O.L.), gastroenterologist
biomedical visualization specialist (T.R.), MXR
centered design expert
;.and KM.)
psychotherapy within unique virtual environments. Applying
the model of gut-directed psychotherapies described in the
ACG IBS guidelines (5), we developed 4 virtual environments:
(i) an immersive experience about the brain-gut axis
; (i) an IBS-specific CBT module (“Theater of the
(iii) a gut-directed meditative environment hill

, Los An 5,
Correspondence: Brenna

The American Journal of GASTROENTEROLOGY
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The Next Generation in Drug- Free IBS Therapy
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Medical Extended-Reality FDA Public Workshop:

Toward Best Evaluation |
Practices for Virtual and Academics

Augmented Reality in Medicine Healthcare
Providers

March 5th, 2020

Free and open to public

Talksby Microsoft
HTC
Facebook
Magic Leap
Sony
LG
Philips
Cedars-Sinai Medical Center / Industry -2
Johns Hopkins University '
Stanford University
NIST ...and more
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For more information:
www.MedicalXR.org

FDA Campus

White Oak Great Room
10903 New Hampshire Ave. Federal

Silver Spring. MD 20993 Laboratories
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How Virtual Therapeutics

Will Revolutionize Medicine
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