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RELEVANT AFFILIATIONS

Program in Placebo Studies &
Therapeutic Encounter (PiPS) - < S

Beth Israel Deaconess Medical Center / Harvard Medical School Medlcal Center

&8 HARVARD

MEDICAL SCHOOL

Could studying the placebo effect
change the way we think
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Pan-Canadian Neurotechnology Ethics Consortium

Working to create a forum for collaborative scientific and ethical discussion relevant to emerging neurotechnologies across Canadian
health and social landscapes.
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OBJECTIVES

Gain an understanding of placebo effects terminology, principles
and neurobiology

Appreciate the factors that contribute to placebo effects in
clinical settings

Develop a framework for how placebo effects impact clinical
trials and measurements of efficacy in research

Appreciate specific placeborelated issues relevant to the field of
non-invasive brain stimulation

Debate ethical considerations of placebo effects in medicine and
society
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SECRET OBJECTIVE
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TRAINING IN NEUROMODULATION &

BRAIN STIMULATION

BA &R Berenson-Allen Center

For Noninvasive Brain Stimulation
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NONINVASIVE BRAIN STIMULATION

ELSEVIER

HANDBOOK OF CLINICAL
NEUROLOGY

Sefios Editors: R AN
MICHAEL ¥ AMINOFF FRANQOIS BOLLER, i

Handbook of Clinical Neurology, Vol. 163 (3rd series)
The Fronial Lobes

M. D’Esposito and J.H. Grafman, Editors
https://doi.org/10.1016/B978-0-12-804281-6.00005-7
Copyright © 2019 Elsevier B.V. All rights reserved

Chapter 5
Transcranial magnetic stimulation: Neurophysiological
and clinical applications

MATTHEW J. BURKE', PETER J. FRIED', AND ALVARO PASCUAL-LEONE"***
! Berenson-Allen Center for Noninvasive Brain Stimulation and Division of Cognitive Neurology, Department of Neurology,
Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA, United States

2Guitmann Brain Health Institute, Institut Guitmann de Neurorehabilitacio, Universitat Autonoma de Barcelona, Barcelona, Spain

*Marcus Institute for Aging Research, Hebrew Senior Life, Harvard Medical School, Boston, MA, United States




REVIEWING CLINICAL TRIALS

JAMA Psychiatry | Original Investigation

Effect of Repetitive Transcranial Magnetic Stimulation
on Treatment-Resistant Major Depression in US Veterans
A Randomized Clinical Trial

Jerome A. Yesavage, MD; J. Kaci Fairchild, PhD; Zhibao Mi, PhD; Kousick Biswas, PhD; Anne Davis-Karim, PharmD;
Ciaran S. Phibbs, PhD; Steven D. Forman, MD, PhD; Michael Thase, MD; Leanne M. Williams, PhD;

Amit Etkin, MD, PhD; Ruth O'Hara, PhD; Gerald Georgette, RN; Tamara Beale, MA; Grant D. Huang, MPH, PhD;

Art Noda, MS; Mark S. George, MD; for the VA Cooperative Studies Program Study Team
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08/03/2018

Nexstim Plc reports results of the
supplementary Phase Ill E-FIT trial

Company announcement, Helsinki, 3 September 2018 at 9:00 AM

Nexstim Plc (NXTMH:HEX, NXTMS:STO) ("Nexstim” or the "Company”), the targeted
neuromodulation company developing and marketing pioneering navigated non-invasive brain
stimulation systems for both therapeutic and diagnostic application, announces it has completed
its supplementary Phase Ill clinical trial, known as E-FIT (ELECTRIC FIELD NAVIGATED 1HZ RTMS
FOR POST-STROKE MOTOR RECOVERY TRIAL), evaluating the use of Nexstim's NBT® system in
upper extremity motor rehabilitation following stroke.

The supplemental E-FIT trial was conducted at five leading clinical centres in the US and recruited
a planned total of 60 patients. The E-FIT trial used a new sham comparator that was designed to
provide data to supplement the completed Phase 1ll NICHE trial, which demonstrated excellent
results in the active group, with 2/3 patients showing a clinically meaningful response.

In the primary efficacy analysis, the E-FIT trial dataset was combined with data from the active
trial arm of the previously completed Phase Il NICHE trial as recommended by the FDA. In the
combined dataset no statistically significant difference in percentage of patients obtaining a
clinically important improvement of hand and arm function between active and sham trial arms
were observed. Similarly, in a secondary analysis of the E-FIT dataset alone, no statistically
significant differences between the trial arms were observed (60% vs 50%, active and sham NBT,
respectively, p=0.62). The results in both trial arms exceeded the literature based response

expectation cfan,rcxwmately /3 in occupational therapy alone.
T ————— EOT 1mo
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CONVENTIONAL ATTITUDES

Subscribe SCIENTIFIC n Sign In

AMERICAN.

Stay Informed

THE SCIENCES MIND HEALTH TECH SUSTAINABILITY EDUCATION VIDEO PODCASTS BLOGS PUBLICATIONS Q

nature

HEALTH

Placebo Effect Grows in U.S.,
Thwarting Development of
Painkillers

Analgesics struggle to get through clinical trials as the response to sham treatments has
become stronger

By Jo Marchant, Nature magazine on October 7. 2015
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HARVARD PROGRAM IN PLACEBO STUDI

&he New Nork Eimes Magazine

Placebo Effects in Medicine
Ted J. Kaptchuk and Franklin G. Miller, Ph.D.

N ENGL ) MED 373;1 NEJM.ORG JULY 2, 2015

FEATURE

What if the Placeho
Etfect Isn’t a Trick?

New research is zeroing in on a biochemical basis for
the placebo effect — possibly opening a Pandora’s
box for Western medicine.
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RECENT BRIEF SYNOPSIS

THE LANCET
Psychiatry

CORRESPONDENCE | VOLUME 10, ISSUE 5, P316-317, MAY 2023

A fundamental change is needed for appraising placebo
responses in psychiatry

Matthew J Burke

Published: May, 2023 « DOI: https://doi.org/10.1016/52215-0366(23)00068-8
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PLACEBO EFFECTS

The neuroscience of placebo effects:
connecting context, learning
and health

Tor D. Wager' and Lauren Y. Atlas? NATURE REVIEWS [ NEUROSCIENCE

External context Internal context

Verbal suggestions:
“This is going to make
you feel better”

______J * Outcome expectancies:
] “My pain will go away”

* Emotions:
“l am less anxious”

* Meaning schema:
“l am being cared for”

* Explicit memories

Place cues:
Doctor’s office [

Social cues: | * Pre-cognitive
* Eye gaze associations
* Body language

* Voice cues {

* White coat Treatment cues:

* Syringe
* Needle puncture

@

Psychiatry

&) UNIVERSITY OF TORONTO o




NEUROIMAGING STUDIES

Science | Science

Science 295 (5560), 1737-1741 Science 293 (5532), 1164-1166.
DOI: 10.1126/science. 106717€ DOI- 10.1126/science. 1060937

Placebo and Opioid An Expectation and Dopamine Release: Mechanism of the Placebo Effect in Parkinson’s Disease
Predrag Petrovic, Eija Kalso, K Raul de la Fuente-Fernandez, Thomas J. Ruth, Vesna Sossi, Michael Schulzer, Donald B. Calne and A. Jon Stoessl

A Opioid né Table 1. Striatal RAC binding potential (mean * SD) of PD patients (group 1) scanned at open baseline
and after receiving placebo (n = 6).

‘;

Mean percent change

l' Site Open baseline Placebo (range)
. N
Head of caudate 1.964 = 0.221 1.638 = 0.230 16.6 (8.4-25.1)
Putamen
* ~ Rostral 2.398 = 0.342 1.976 = 0.321 17.6 (5.3-26.3)
h '. Intermediate 2.621 = 0.438 2.142 = 0.389 18.2 (7.4-27.0)
¥ Caudal 2.095 = 0.269 1.646 = 0.261 21.2 (8.8-32.6)
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CURRENT NEUROIMAGING

a _ Individual studies b Most consistent reductions

mThal: dIPFC:
pain and affect goal context; expectancy
S2-dplINS: integration
somatic pain

motivation;
decision; affect

dACC:
avoidance value

vmPFC:

meaning ‘schema’
NAc-VS:
motivational
and hedonic

ORBITAL

value
MEDIAL
emotion; regulation spinal control of ) Al g F-
of pain and autonomics pain and autonomics LOFC

Wager and Atlas 2015,Asharet al 2017
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BLOCKING STUDIES

Biological, clinical, and ethical advances of placebo effects

Damien G Finniss, Ted ] Kaptchuk, Franklin Miller, Fabrizio Benedetti Lancet 2010; 375: 686-95

Psychosocial context
expectation and/or conditioning

Immune Hormonal Deprassion Parkinson's disease Hyperalgesia Analgesia and Analgesia and
responses responses l l respiratory centres  cardiovascular system
' v ’ v .
‘ IFNY, IL2 ‘ SHT, ‘ SHT reuptake | D2-D3 | CCK-A[CCK-B ‘ |-opioid ‘ B-adrenergic ‘
Immunosuppressive Sumatriptan Antidepressant Antiparkinsonian CCK antagonist Marcotic p blocker
Drugs

Figure 2: Receptor pathways activated by both psychosocial context and drugs

Social stimuli around the treatment might activate, through expectation or conditioning mechanisms, several receptor pathways in different diseases and
therapeutic interventions (the involvement of serotonin [5-hydroxytryptamine; 5HT] receptors in hormonal responses and depression is not definitive). These
receptors are the same to which different drugs bind, suggesting that psychosocial factors are capable of modulating the action of drugs. This interference has
implications for our understanding of drug action: when a drug is prescribed, the very act of giving it to a patient (ie, the psychosocial context) might affect the

system and change the response to the drug. Reproduced with permission from reference 39. IFNy=interferon y. IL2=interleukin 2. CCK=cholecystokinin.
= T— T T— T y T—— =
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DOSERESPONSE RELATIONSHIP

Global improvement Adequate relief
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Fig 2| Outcomes at three week end point
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KNOCKOUT MODELS

Hidden Administration of Drugs

F Benedetti'2, E Carlino"? and A Pollo!2

TOLD  —— Saline ~ Remifentanil

GET ——— | Remifentanil Remifentanil
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HOT TOPIC!
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UNDERLYING PRINCIPLES & MODELS

The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

Allan H. Ropper, M.D., Editor

Placebo and Nocebo Eftects

Luana Colloca, M.D., Ph.D., and Arthur J. Barsky, M.D.

LACEBO AND NOCEBO EFFECTS ARE THE EFFECTS OF PATIENTS’ POSITIVE

and negative expectations, respectively, concerning their state of health.}?

These effects occur in many clinical contexts, including treatment with an
active agent or a placebo in clinical practice or in a clinical trial, the informed-
consent process, the provision of information about medical treatments, and
public health campaigns. Placebo effects cause beneficial outcomes, and nocebo
effects cause harmful and dangerous outcomes.

Variation in the ways that patients respond to treatments and experience symp-
toms is partly attributable to placebo and nocebo effects.>® The frequency and
intensity of placebo effects in clinical practice are difficult to determine, and the
range of effects in experimental settings is wide.” In many double-blind clinical
trials of treatments for pain® or psychiatric disorders,’ for example, the responses
to placebo are similar to the responses to active treatment, and up to 19% of adults
and 26% of elderly persons taking placebos report side effects.” Furthermore, as
many as one quarter of patients receiving placebo in clinical trials discontinue it
because of side effects, 1 suggesting that a nocebo effect may contribute to dis-
continuation of or lack of adherence to active treatments.

N ENGL ) MED 382;6 NEJM.ORG FEBRUARY 6, 2020
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EXPECTANCIES

AExpectancies be acquired in a number of ways:

Prior experience of treatment effects(e.g., analgesia after taking a

medication)
Overlap with learning/
conditioning
1 2
- R+ 4}
Vi @
3 4
\\h‘“ \\\h\\ﬁ
. 8 B
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CONDITIONING

Morphine Morphine Morphine Saline
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EXPECTANCIES

AExpectancies be acquired in a number of ways:

Prior experience of treatment effects(e.g., analgesia after taking a
medication)

b
Verbal instructions or suggestion %\ \ A
(e.g., being told that a treatment will reduce pain) YA E

Social observation
(e.g., observing symptom relief in another person
taking same medication)

-
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NOCEBO EFFECTS

Nocebo effects = new or worsening symptoms in response to negative health-
related information, beliefs, and/or experiences

Neuron
I SPECIAL COMMUNICATION PRESS

JAMA 1o
New Insights into the Placebo and Nocebo Responses
Nonspecific Medication Side Effects D rain epa el v Nocebo

2Department of Neuroscience, University of Turin Med SUQQEStions
a nd th e Noce bo Phe nome no n 3Institute of Medical Psychology and Behavioral Immu
47048 Duisburg-Essen, Germany
*Correspondence: paul.enck@uni-tuebingen.de
Arthr 1. Barsks, MD DOI 10.1016/j.neuron.2008.06.030 ANTICIPATORY ——
Ralph Saintfort, MD Patients taking active medications frequently experience adve. v, memmapm- ANXIETY
Valeolm . Rozere MDD cific side effects that are not a direct result of the specific pharmacological
seom . o action of the drug. Although this phenomenon is commeon, distressing, and COK-antagonisls
Jonathan F. Borus, MD costly, it is rarely studied and poorly understood. The nocebo phenomenon,
S T T T I e S S e T CCK
£ The NEW ENGLAND November 26, 2020 _A/_‘~B_ Hypothalamus
WY JOURNAL of MEDICINE N Engl | Med 2020; 38 CCK-receptors
PRO-NOCICEPTIVE  Pituitary gland
SYSTEM T

CORRESPONDENCE

¥

N-of-1 Trial of a Statin, Placebo, or No Treatment to Assess Sid

] = T i 7 side ects to active med ions by identifying advance those patients
t:f;m::dnzp:ﬁf; ::":d‘::i:;ﬁfmf; mF:»st at ﬂsk_lor develupi!'lg them and by us]_ng a collaborative relationship
illness. and increase the costs of their  With the patient to explain and help the patient to understand and tolerate
care. They may lead o nonadherence, these bothersome but nonharmful symptoms.
cause physicians to discontinue what  jama 200228722627
is otherwise an appropriate therapy, or

s Adrenal glands
‘ Cortisol

WA fArma_com
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PLACEBO EFFECTS IN MEDICIN

,' v‘, . Qf‘
Psychiatry 2
UNIVERSITY OF TORONTO 7




TWO MAIN CONSIDERATIONS

The Patient ﬁ The Treatment

N

 Psychiatry
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A CURE ALL?
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PATIENT POPULATIONS OF INTERES

Placebo Effects in Medicine
Ted J. Kaptchuk and Franklin G. Miller, Ph.D.

Chronic Pain

Anxiety Disorders

Irritable Bowel Syndrome
Depression

Par ki nsond6s Disease
Asthma

Fibromyalgia

Migraine

Functional Neurological Disorder
Concussion

Insomnia

Allergy syndromes

Chronic Fatigue

é
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Research

JAMA Psychiatry | Original Investigation

lefe rentlal O Utcon Figure 1. Random-Effects Meta-Analysis Estimates of Pooled Pre-Post Placebo Effect Sizes
Across 9 Psychiatri sty
. . articipants, ES
A SyStematIC Reviev  bignos No. Q 2,%  (95%Cl)
MDD 1598 47.9 81 1.40(1.24-1.56) ——
Tom Bschor, MD; Lea Nagel, MD; Josepl ~ GAD 1457 614 85 1.23 (1.06-1.41) ——
T ——————) Panic disorder 1307 20.8 57 0.92 (0.81-1.02) ——
ADHD 1189 7.3 0 0.88 (0.81-0.95) e =
PTSD 655 99.8 91 0.84 (0.53-1.15) —a—
Social phobia 1180 347 74 0.72 (0.59-0.85) ——
Mania 967 53.1 83 0.68(0.51-0.85) ——
0ch 819 29.6 70 0.65(0.51-0.78) ——
Schizophrenia 888 50.0 82 0.59(0.41-0.76) —i—
Heterogeneity: x§=88.50 (P<.01) ‘ , ‘ , ‘
0 0.5 1.0 15 2.0
Pooled pre-post placebo ES (95% Cl)
&
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CASE EXAMPLE 1

OFUNCTI ONALOG BRAI N

JAMA Neurology

The Most Talked About Articles of 2019

€@NN US crime + Justice Energy + Environment Exireme Weather Space + Science

Dr. Matthew Burke, a neurologist who teaches at the University of Toronto and has

n case you missad i, these are the top articles published in JAMA Neurology in 2019 as measured b

Altmetric. which provides 3 quantitative measure of the attention each scholarly article receives in written about the dissolution of patient-physician trust, said flippant clips about

traditional and social media healthcare, made and shared by healthcare professionals, are emblematic of a
Click the article links to read the articles or the donuts to learn more about the article’s Altmetric broader issue within medicine.
performance

"This is just really symptomatic of this bigger

problem: The fact that patients with complex,
JAMA NETWORK
ARTICLES OF THE YEA

2019

medically unexplained symptoms ... they're often
“It's All in Your Head"—Medicine's Silent Epidemic o . .
dismissed, and a lot of mainstream physicians

think that patients are faking it," he told CNN.

iati f Physical Activi -Amyloid With
S R A "And that has gradually eroded some of the

Longitudinal Cognition and Neurodegeneration in . hvsiCi . hi "
Clinically Normal Older Adults patient-physician relationships.
Frequency of Intracranial Hemorrhage With Low-Dose
Aspirin in Individuals Without Symptomatic

Cardiovascular Disease

Perception of Dementia Risk and Preventive Actions
Among US Adults Aged 50 to 64 Years

0000

&
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LONG AND DARK HISTORY RELATED

PLACEBO EFFECTS

—

‘fiSci enceds -controlledtblingpstudyc e b «
;| delivered two important revelations:
1 1. Animal magnetism does not seem to exist.
2. Individuals can in some mysterious way
become healthier all on their own if they believe
they are receiving eff
i VARSEL ~ (o I

S

Genetic Literacy Project

&
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OVERLAP IN IMPLICATED
BRAIN REGIONS

The Journal of OPINION

Neuropsychiatry

and Clinical Neu es

CLINICAL AND RESEARCH REPORT

Leveraging the Shared Neurobiolo
Functional Neurological Disorder: ,

Matthew J. Burke, M.D., Vanda Faria, Ph.D., Davide Cappc Harnessing Placebo Effects for the Treatment of
Ted J. Kaptchuk, and Emiliano Santarnecchi, Ph.D. Functional Cognitive Disorder: A Feasibility Pilot Study

" * N Matthew J. Burke, M.D., Davide Cappon, Ph.D., David L. Perez, M.D., M.M.5c., Alvaro Pascual-Leone, M.D., Ph.D.,

Emiliano Santarnecchi, Ph.D.
Maximum None Maximum
Amount of sensation

Functional neurological disorder and
placebo and nocebo effects: shared T -

NATURE REVIEWS | NEUROLOGY

;
mechanisms | 1 I I ]
. N .. . _ r ] ) aximun None
Mirta Fiorio(®, Miriam Braga@, Angela Marotta, Bernardo Villa-Sanchez(®, _ Amountof sensation Amount of sensaon
. . . . . . M Expectation B Sensation rception
Mark J. Edwards(®, Michele Tinazzi and Diletta Barbiani w k o
Fig. 1| The predictive coding model applied to functional symptoms, placebo and nocebo.
& U/T]
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CASE EXAMPLE 2

OSTRUCTURALOG BRAI N

302 TRENDS in Neurosciences Vol.25 No.6 June 2002

_ _ , NATURE REVIEWS [ NEUROSCIENCE
The placebo effect in Parkinson's

disease mThal:

pain and affect

S2-dpINS: integration
somatic pain

dIPFC:
goal context; expectancy

Raul de la Fuente-Fernandez and A. Jon Stoessl

4

motivation;
decision; affect

S — dACC:

avoidance value

vmPFC:
meaning ‘schema’

am
90,

"Q‘i l"

Baseline After placebo

motivational
and hedonic

1
(Rl 1oL P2
value 2 1P \4 ) (G N"\é
: SN2 0% "\
PET study: dopamine release in response to placebo emotion; regulation spinal control of AL t/“\* DRI
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CASE EXAMPLE 3

GENERAL MEDICAL DISORDER

The NEW ENGLAND JOURNAL of MEDICINE
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