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Summary

Placebo and nocebo effects are a back door to our health
Long “troubled” history in medicine and clinical trials
Evidence of neurological processes driving their effects
Fake news can drive nocebo effects

Individual nocebo effects can influence public health

We are battling two pandemics — COVID and the infodemic

Fake news via the echo chamber leads right to the back
door making us all vulnerable
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“placebos”

Placebo Domino in regione
vivorum. Psalm 116:9

“Call for the wailing women
to come; send for the most
skillful of them.” Jeremiah
9:17

Building a Healthy Boston

got placeho?

“I prescribed therefore in
pure placebo, but | make it a
rule even in employing
placebos to give what would
have a tendency to be of use
to the patient” William
Cullen (1710-1790)

Plastic cover

Plastic ring /

Placebo

Skin surface

I

Verum

sham acupuncture




Debunking Mesmerism - An early clinical trial

Conclusion:
Not that animal magnetism didn’t work,

but sham magnetism worked equally well

Franz Anton Mesmer (1734-1815)

Used metal wands then a baquet, a large
oak tub of magnetized water with
patients pressing afflicted areas against
protruding metal. With music playing
patients fell into trances, cathartic and
curative “crises” - violent convulsions, fits
of laughter, or piercing shrieks.

§ Louis XVI commanded a Royal
Franklin routs the l»nv\nn-li\l\ “Le magnétisme dévoilé.” Commission |ed by Benjamln Frank“n to

BIBI l()ll|l(\)ll NATIONALE DE FRANCE. . . . .
investigate Mesmer’s Animal Magnetism
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Haygarth and Perkin’s Tractors - An early clinical trial

INFLUENCE
or

METALLIG TRACTORS

HUMAN BODY,

OF THE

IMAGINATION,

" AS A CAUSE AND AS A CURE OF
DISORDERS OF THE BODY;

In res painful Inf ) i EXEMPLIFIED BY
2 Gor bl Elisha Perkins (1741-1799) FICTITIO'US 'TRACTQR-S’,
B PIFRONEREL AT Perkins Tractors } ) i
Dr. PERKINS, or NORTH AMERICA;

od in & Setics of

PERIMENTS asxp OBSERVATIONS,

by Proressors Mzi1cs; Woopwarp, RoGgers, & a

By which the Importance of the DISCOVERY

ke Modern Sclence of

GALVANISM,

ANTMAL ELECTRICITY.

John Haygarth (1740-1827)

Conclusion:
not that tractors
didn’t work, but that

i EPIDEMICAL CONVULSIONS. ¥
1!

{’ “ proiriMur srEcie””  wox.

b

Read to the Literary and Philofophical Sccicty of Bath,

By

k'_ . JOHN HAYGARTH, M.D.

ol 8. LOXD, AND EDIND,

THE ROTALMEDICAL MICIETYAT «DINTULLN, AND OF TIE NMERICAN

ACADEMY OF ARTS ANO 3CIENGEL.

By BENJAMIN DOUGLAS PERKINS, A. M. sham tractors '
S Worked equally Well ,;’ .A;rll. PRINTED BY R, CRUTTWELL; B>
{ CADILL AND n‘:s::: nn-:u'o, LONDON, * 2
i A 1800, =
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A brief history of placebos

Placebo Domino in regione  “I prescribed Franklin vs. Mesmer
vivorum. Psalm 116:9 therefore in pure Haygarth Vs. Perklns
“Call for the wailing women  placebo, but | make it S
to come; send for the most  arule even in

skillful of them.” Jeremiah employing placebos
9:17 to give what would
have a tendency to be
of use to the patient”
William Cullen

Regular, University trained physicians Randomized Clinical Trials
Blood letting, purging, sweating 3 J-

{ 2
CLINICAL TRIAL OF PATULIN IN THE
COMMON COLD

REPORT OF THE PA’ CLINICAL TRIALS COMMITTEE,
MEDIg RCH COUNCIL

In Novemben grtt was published of the
chemical proj cﬁccts of a metabolic
product of ainier, called patulin.:
It was g n the common cold
in nava ients treated with
ls, the advantage
Wat it would usually
ficant. The results

Deception

. 19
S Unethical 9

“Flatterers are the Devil’s . - Three L PLACEBO
chaplains, always singing % : ; Receptd armacol Oy ‘
Placebo.” K‘*“MS Homeosta giology

Metabolism

~

ochemistry

Chaucer’s Canterbury Tale

Placebos would enter the modern era
with a strong dose of stigma

tis evident that
placebos have a real
therapeutic effect being
produced in 35% of
cases.”
Henry Beecher
J.AM.A,, Dec. 24, 1955

PLEASANTw RELIABLE
Family Medicine. |
Prepared by D J.C AYER & Co Lowell Mass.US A
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Mechanisms of Placebo and Nocebo Effects

Verbal
suggestions

Context factors

Expectation

Building a Healthy Boston

Learning and

Memory
Personality
k%‘m-mwwwwm
Keep out of reach of children ‘
N‘Iuls!l!! 250mi© | Genetic
makeup



Opioid antagonist, Naloxone inhibits placebo effect

CONDITIONING + EXPECTATION

THE LANCET, SEPTEMBER 23, 1978

THE MECHANISM OF PLACEBO ANALGESIA

Jon D. LEVINE NeEwTON C. GORDON
Howarp L. FIELDS

Departments of Neurology, Phrysiology, and Oral Surgery,
University of California, San Francisco, California 24143,

U.s.A.

Summary The effect of naloxone on dental post-

operative pain was studied to examine
the hypothesis that endorphins mediate placebo analge-
sia. All patients had extraction of impacted mandibular
third molars with diazepam, N,0, and local block with
mepivacaine. 3 h and 4 h after surgery naloxone or a pla-
cebo was given under randomised, double-blind condi-
tions. Pain was evaluated on a visual analogue scale. Pa-

Building a Healthy Boston

analgesic response to placebo ( A t min)
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Amanzio and Benedetti, 1999. J. Neurosci.



Placebo responders show activation of
Opioid and Dopaminergic signaling

Proportional to anticipated and perceived placebo analgesia

ventral striatum reward
(NAC)

rACC ,,

cognitive & emotionghs .-.:‘

integration
OFG,,iPAG

Zubieta & Stohler Ann NY Acad Sci 2009 Baseline After placebo

De la Fuente-Fernandez et al., Behavioral Brain Research 2002
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Catechol-O-methyltransferase (COMT) associated with placebo

response in IBS
OPEN @ ACCESS Freely available online ‘@ PLOS | o

Catechol-O-Methyltransferase val158met Polymorphism
Predicts Placebo Effect in Irritable Bowel Syndrome

Epinephrine
Nor-
epinephrine
Catechol
estrogen

met/met
(more dopamine)
180 4 “responder”

160
140 4
120 4
100 4
val/val

80 (less dopamine)
60 - “non-responder”
40
20 4

0 4

al/val

Change in IBS-SSS

met/met | val/met I val/val met/mell val/met l vallval mel/metlval/mcll V.

Waitlist Limited Augmented

COMT rs4680 Genotype

COMT genotype (f = 0.19; p =.02)
COMT genotype x treatment arm ( = 0.17; p = .035)

Hall et al., PLoS ONE. 2012
Building a Healthy Boston (N=104)




COMT also associated with side- or nocebo effects metabolizes

A * % { B
| * | *%
20, _**
w . .
e __ Medication ,Placebo® | ,,
o}
®
Epinephrine & 1o
e,
° - 30
Q
‘S 10
Nor- 8 2
epinephrine <
%
& 5. -10
estrogen 0 -0

Val/Val Val/Met Met/Met Val/Val Val/Met Met/Met

Wendt et al., PLoS ONE. 2014
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RESEARCH ARTICLE

Science
Translational

MIGRAINE Medicine

AYAAAS
Altered Placebo and Drug Labeling Changes
the Outcome of Episodic Migraine Attacks

40 —
N = 66

- 459 documented attacks
S U
(O]
5
8 }
c _ — o
g % { } ) No difference
s % between placebo
2 _40 — —
S i labeled as Maxalt
(@] ®

. ® and Maxalt labeled

‘ placebo
Labeling: P U M P U M
Treatment:| NT Placebo pill Maxalt pill

Fig. 3. Changes in headache intensity as a percentage of the 30-min
pain score. The data are estimates for the seven experimental conditions,

Kam-Hansen et al., Science Transl. Med. 2014
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Nocebo Effects in Medicine and Popular Culture

Verbal = Learning and
suggestions Memory

Context factors Personality

l“!'!ﬂ“ e Genetic

Expectation makeup

Building a Healthy Boston




Expectation and Nocebo Effects

Prank gone awry, Hamburg, 2014




Nocebo Effects
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Getting the pain you expect: mechanisms of placebo, nocebo and reappraisal effects in humans

Irene Tracey Nature Medicine volume 16, pages1277-1283 (2010)



https://www.nature.com/articles/nm.2229
https://www.nature.com/nm

Statin denialism
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The International Network of Cholesterol Skeptics
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- 2. Anchors, Michael, MD, PhD. 6 Fiints Grove Drive, North Potomac, Maryland 20878. Homepage lowering
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4. Aspden, Willian J.; PhD, Senior Lecturer | School of Medical and Applied Sciences / Higher Education Division CQUniversity Critical Websites.
Rockhampton, Building 6, Bruce Highway, North Rockhampton, QLD, Australia 4701
5. Atrens, Dale; MD PhD, Research Scholar, River Centre Clinic, Sylvania, Ohio, USA; Reader Emeritus in Psychobiology,

News

University of Sydney, Sydney, Australia.
6. Bamji, Andrew; FRCP; Retired Consultant Rheumatologist; Gillies Archivist to the British Association of Plastic,

Reconstructive and Aesthetic Surgeons.. Fatand
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~ 11. Brownstein, David; MD, Medical Director, Center for Holistic Medicine, 5821 W. Maple Rd. Ste. 192, West Bloomfield, MI
48323, USA. Homepage

b

* “It’'s mass murder. It always leads to hardening of the liver, it cuts off at
least twenty years of your life span.”

o |
c
y . drug. So, if you want to have a brain that’s the size of a marble, keep on
taking them. You do not die of too much cholesterol, you die of not
enough. There is no such thing as too much cholesterol. In a burn unit,

we use twenty to twenty-eight hard-boiled eggs a day, in a burn
victim...”

* “Your brain is made from cholesterol. Statin is a cholesterol-lowering

by Dr. Leonard Coldwell

Building a Healthy Boston




“In patients who had discontinued statin
therapy because of side effects, 90% of
the symptom burden elicited by a statin
challenge was also elicited by placebo.”

Patients with history of
discontinuing statin treatment due
to side-effects

60 patients followed for 12 months
Patients received 1 month of pills
(placebo, atorvastatin, or empty
bottle) at a time

Order of months randomized

50% restarted statin use after trial

Wood, et al. NEMJ, 2020

Building a Healthy Boston

NEW ENGLAND JOURNAL of MEDICINE

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

@ Statin @ Placebo O No treatment
Patients who did not
complete 12 mo of trial

11 1

Patients who completed all 12 mo of trial
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symptoms
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Figure 1. Symptom Scores for All the Trial Patients.

Shown are mean symptom scores for the 49 patients who completed all 12 months of the trial (left) and those for the 11 patients who did
not complete all 12 months (right). Each circle represents a single month for each patient. Symptoms were reported daily, and the mean
symptom score was calculated for the month regardless of whether the patient discontinued the assigned bottle at any time during that month.




Participants

with any
° Y ° ° systemic
N b I I t I adverse event, Weight,
ocepos IN CliNICal trials study (055 0 -
Baden et al, 3% 20207
Placebo group 42.2 (41.4-43.0) 16.2
Vaccine group 54.9(54.1-55.6) 17.1
Chu et al, %3 2021
Placebo group 32.2(25.7-38.7) 14.8
 Concern about adverse events Vaccinegroup 44,5 (37.6-51.4) 152
. . Heath et al,3° 2021¢
can lead to vaccine hesitancy Placebogroup  37.9.(35.3-40.5) 160
Vaccine group 47.6 (44.9-50.2) 16.8
1 d
* AE reports for 45,380 trial Keech et * 2020
Placebo group 39.1(19.2-59.1) 8.5
pa rtici pa nts Vaccinegroup  46.2 (27.0-65.3) 8.7
Polack et al,>® 2020¢
. Placebo group 47.0(45.5-48.5) 16.1
e Systemic AEs or nocebo Vaccinegroup  59.1(57.6-60.7) 17.0
. Richmond et al,*! 2021f
responses were experienced by Placebogroup  10.0(0.0-207) 129
0 . . Vaccine group 18.8 (0.0-37.9) 8.7
35% of placebo recipients after T
0 o) Placebo group 34.5(30.3-38.7) 15.6
the first dose and 32% after the reom I GIEAT es
Overall effect
Seco n d Placebo group 35.2 (26.8-43.7) 100
Vaccine group 46.3 (38.2-54.3) 100
Placebo group: -]I.O 0 1I0 2b 3I0 4'0 5l0 610 7'0 810 9'O

SE=4.32; z=8.15; 12=98.73; P<.001 Participants with any systemic
Building a Healthy Boston Vaccine group: adverse event, % (95% CI)

SE=4.311;z=11.25; 12=98.49; P<.001




'," frontiers
in Psychology

What Do Placebo and Nocebo
Effects Have to Do With Health
Equity? The Hidden Toll of Nocebo
Effects on Racial and Ethnic Minority
Patients in Clinical Care

Hailey E. Yetman™, Nevada Cox?, Shelley R. Adler®, Kathryn T. Hall* and
Valerie E. Stone™**

Non-verbal and
| contextual cues OO IRk
Tnegative
Therapeutic Expectation
r Relationship l -
positive
Past Experiences Placebo Effect —»

Building a Healthy Boston

Short-term Outcomes

1 symptoms
1 stress

1 mistrust
| QOL

| symptoms
| stress

| mistrust
1 QOL

poor adherence

Long-term Outcomes

1 disease

hopelessness

1 QOL




Nocebos and vaccine hesitancy

_;—v S— )
No VACC ME M Y D"v \ ::DC Director: Covid vaccines can't prevent
NEE DE D “ VCHOICE ralchrg:lss.on anz'(‘)rN‘Nored that vaccines cann ent transmission of Covi - : =
| HAVE Rl ...comaa et N
' . o Rt —
x| FAKE [0 = et
| IMNU N E N E w 5 4 Q. oy L,
SYSTEM | RTE SENRNN RS
— e

IV i

WILL NEVER 14,

: Woman suffers ‘life-altering
A FACE MUZZIE injuries’ after COVID
{WILL NEVER TAKE | § vaccine, teams up with Utah ' ,
i THE VACCINE ’ V" senator to demand answers Lo
B7" e oniy thing ne essary fort, t,\: e " = ——t

i fe or anndmen to 4. U
LIC

LTH
M oN  Building a Healthy Boston

COMMISS



. Expectation drives our
The Infodemic echo chamber b

experience

The echo chamber promotes
confirmation bias

Media
tries to
discount
Scientists us
don’t see
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COVID-19 deepened health and educational inequities

* Disproportionately affect groups
made vulnerable by historical and
contemporary systems of oppression
including structural racism

* redlining, gentrification, exclusionary
zoning, disinvestment

* Public school infrastructure shaped by g
environmental racism
e poor air quality, absent or outdated

ventilation systems and more crowded
classrooms

1936 Federal Housing
Administration (FHA) Redlining
Map of Boston Area

 These factors increase the risk of
COVID-19 infection and more severe
disease

Building a Healthy Boston
24




Bac kg round and StUdy O b_j ectives New CDC Mask Guidance Marks Major Shift
for Schools

New CDC guidance issued Friday is recommending that schools use the same criteria to

° Feb 25’ 2022 CDC removed universal masking requirement in K-12  govemn mask requirements as the general community - likely leading to the lifting of mandates.
schools, shifting policy decisions to state & local level By Lauren Camera | Feb. 25,2022

* Feb 28, 2022 MA Department of Elementary and Secondary &he New Pork Eimes
Education (DESE) ends statewide mask requirement Why Liberal Suburbs Face a New Round of

* In the following 3 weeks most MA Public Schools ended required  School Mask Battles
maSking for staff and students With the end of many statewide mask mandates, it’s up to local districts

whether they will keep the requirement. Communities anticipate political

e Boston and neighboring Chelsea were two of a small minority of = andemotional fights ahead.
school districts that maintained required mask protections « Ll. el |:

* Study Objective: Staggered lifting of masking provided an
opportunity to examine impact of masking policies in the school
setting

* Estimate difference in COVID-19 incidence among students and staff
attributable to lifting masking protections

* Compare social demographic and physical characteristics of school buildings in
these districts

Suzanne Szwarcewicz, an English language learning teacher in Newton,

Building a Healthy Boston Mass., said masks had presented challenges for young native speakers of

p]
other languages. Tony Luong for The New York Times




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Lifting Universal Masking in Schools —
Covid-19 Incidence among Students and Staft

Tori L. Cowger, Ph.D., M.P.H., Eleanor J. Murray, Sc.D., M.P.H.,
Jaylen Clarke, M.Sc., Mary T. Bassett, M.D., M.P.H.,
Bisola O. Ojikutu, M.D., M.P.H., Sarimer M. Sanchez, M.D., M.P.H.,
Natalia Linos, Sc.D., and Kathryn T. Hall, Ph.D., M.P.H.

O~ Districts that lifted masking  -@- Districts that lifted masking -@- Districts that lifted masking =@ Districts that sustained
in first reporting week after in second reporting week after in third reporting week after masking (N=2)
statewide policy rescinded statewide policy rescinded statewide policy rescinded
(N=46) (N=17) (N=7)

A Students and Staff B Students C staff
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Results: Cumulative difference in COVID-19 cases per 1000

Lifting mask requirements was associated with additional
45 COVID-19 cases per 1000 staff & students

1

e 100 | Estimates of average effect of lifting mask

3 I requirements

8 75- '

e | Rate Diff Attributable Attributable
] I Group (95% CI)E’ cases Fraction

& 50 - I ° (95% CI)° (95% CI)¢

o I

E | Overall

g 9 | (Staff & Students)

5 207 :

« . Students 39.9 9,168 32.1%

2 0- (24.3, 55.4) (5,594, 12,743) (19.6%, 44.7%)
1}

= I

g I Staff 81.7 2,882 40.4%

5 T T T T T T T T T % 5%
3 25 20 -15 -10 -5 0 5 10 15 (59.3, 104.1) (2,092, 3,673) (29.4%, 51.5%)

Building a Healthy Boston
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or MJNoCovid @tb_nature - 3d
Replying to @OvertonBorehole
@KTHallPhDMPH and 6 others
Where’s the data that the myocarditis
from vax is worse than COVID? (Since
you claim you have showed all the data!

O n Q &

Driw.. ~~vid @th natiire °°
Replying to @OvertonBorehole
@KTHallPhDMPH and 6 others

First you say talking to surgeons is just
“anecdotal” and then proceed to quote
your physician contacts without even
acknowledging the contradiction.
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Lola @Violus82 - 4d
Replying to @rdmorris @KTHallPhDM.
and 7 others

How about we actually do RCTs insteac
of doing studies such as this.
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Alexis K liked 2 Tweets you were
mentioned in

Leave Brookline kids alone. Parents will
not agree to forced masking anymore.
Keep masking your own children, your
choice, but don't think of forcibly
masking other kids. Enough is enough!
Choose another topic to promote your
political agenda.

@Alienmom1979

Show all

Alexis K @Alexiskat6 - 3d
Replying to @DrNataliaLinos
@KTHallPhDMPH and 5 others

How many confounders are too many?
8?

& Alexis K @AlexisKat6 - 3d
Replying to @JeromeAdamsMD

This “study” 1) included “control”
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mask policies up to 2/28

&) et Q 1 &

Dalla Griimharacanlk likad a Twaat van

Q 8 e ]

)

B
¢))
™
g

Verified Mentions

Open Up and Support Local liked a
Tweet you were mentioned in
@FLSurgeonGen Has called the
obsession with masking children cult-
like. We are seeing a huge increase in
speech therapy referrals and children
lacking social skills. Isolation and
masking has hurt a generation, and it is
incredibly unethical to continue this
abuse.

“H®

Caroline &3 Dew and CherylAnns__And
the world goes round and round. liked
Tweet you were mentioned in

A great collaboration between clinicians,
public health leaders, academic
epidemiologists. @ToriCowger @EpiEllie
@JaylenClarke @DrMaryTBassett
#SarimerSanchez @QjikutuBisola
@DrNataliaLinos @KTHallPhDMPH. This
is how you doit. 2/
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doc. who and 4 others Retweeted
Tweet you were mentioned in

Evidence for benefit of masking in
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™ ..e-nkethis MD PhD[g une. Twee
you were mentioned in
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Placebos and Nocebos in 2023 ...
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Open Label placebos
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Open-Label Placebos

1. The placebo effect is powerful. It is well known

that placebos are very effective, particularly in E B aCl b A
the area of pain, Parkinson's disease, = Orel Placebo Capsules
depression, migraine, and asthma. = R 728001
== escipion Pldbox™ Placobo Capstes
2. The body can automatically respond to = Drectens Teke T capsule daly wihwarer
— ay:s

placebos like Pavlov's dogs who salivated when
they heard a bell.

== Clinical Trial | Researcher: Jason El Brihi | Contact: jasonelbrihi@gmail.com

3. Researchers assume that this culturally
anchored ritual activates automatic self-
healing processes, which in turn may lead to
an effective analgesia.

4. An advantage of placebos is that a positive
attitude can be helpful but is not necessary.

5. Adherence, taking the placebos faithfully is
critical.
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Increasing number of drugs fail to beat placebo in clinical trials:
a major threat to new drug development

Axovant Neuro Drug Stumbles and Falls
In Phase 2, Shares Drop 50%

Circassia shares tank as cat allergy drug

fails to beat placebo effect

) 9 _9¢ | EiO=mSnnhii RN g6\ N\ N\N——

Strong placebo response thwarts painkiller trials

Potential pain treatments are struggling to prove their worth over a rising placebo effect
seen in US trials.

Vectura Eﬁ&%?nillio;”— >
hit as asthma drug fails |

trial
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Galapagos falls after rheumatoid
arthritis candidate failed to show
benefit in mid-stage trial

Jul. 15, 2021 8:40 AM ET Galapagos NV (GLPG) GLPG By: Dulan Lokuwithana, SA News
Editor 10 Comments

Marinus Pharma's trial of treatment for drug-

resistant epilepsy failed to meet goals
R\ B ™. AN TV T TE L N

Eleven Biotherapeutics (EBIO) Stock Plunges on Yet
Another Failed Clinical Trial

 Biotech

Midphase failure of Novartis’ NASH drug
crushes Conatus




Increasing placebo response in
depression and schizophrenia
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Digiceuticals and Virtual Reality — what will be the placebo?

t h e r a py placebo-controlled
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Summary

* Placebo and nocebo effects are a back door to our health

* They have a long “troubled” history in medicine and clinical trials

* There is strong evidence of neurological processes driving their
effects

* Genes like COMT may influence placebo and nocebo effects

* Fake news can drive nocebo effects

* Individual nocebo effects can influence public health

* We are battling two pandemics — COVID and the infodemic

* Fake news via the echo chamber leads right to the back door
making us all vulnerable




Safeguarding the back

door is the work of

us all.

Kathryn T. Hall, Placebos, MIT P 2022
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ORIGINAL ARTICLE
Genetic variation in catechol-O-methyltransferase modifies
effects of clonidine treatment in chronic fatigue syndrome

KT Hall*'* J Kossowsky”>>*'*, TF Oberlander’, TJ Kaptchuk®%7, JP Saul® VB Wyller®, E Fagermoen'?, D Sulheim'’, J Gjerstad'?,
A Winger'® and KJ Mukamal®®

val/val patients took 2400 fewer steps on clonidine than placebo
(Pinteraction = 004)
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The Pharmacogenomics Journal (2016) 00, 1-7
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COMT associated with outcomes in the placebo arm

a 8 | — metmet (51/1609) met/met placebo
> 27| --- valmet (65/2881)
O = [ valival (19/1321)
.% _.--- val/met placebo

o -l'
= 3 4
“ o
@ _ o val/val placebo
c
o =
T O
2 3
£ _
g = p=0.0007

S |
O o I | I I I |

0 2 4 6 8 10
Years
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COMT modified outcomes in both placebo and drug treatment arm
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