Common Threads: Session 9
Psychedelics in the Treatment of
HEADACHE AND PAIN DISORDERS

Dr. Emmanuelle Schindler

Session Learning Objectives

@ | Brief overview of psychedelics and clinical research in the field.
@ | Reports and investigations related to headache and pain disorders.

@ | Pathophysiological overlap with potential mechanism of action.

@ | Considerations for future headache and pain studies with psychedelics.

Disclosures

« Current research funding: Wallace Research Foundation

« Past research funding: Ceruvia Lifesciences; Heffter
Research Institute; Clusterbusters

- Scientific Advisory Board: Ceruvia Lifesciences;
Clusterbusters

- Past Consulting: PureTech Health, LLC

« Patent: US20210236523A1

** Dr. Schindler is an employee of the US Department of Veterans Affairs.
Any opinions, findings, and conclusions or recommendations expressed
in this material are those of the presenter and do not necessarily
reflect the views of the US Department of Veterans Affairs **

Classic Psychedelics

'4

tryptamines

+« DMT
* 5-MeODMT
« Psilocybin

indoleamines

5-HT2A receptor agonists

cause acute alterations in sensation,
perception, consciousness

phenethylamines

|

ergolines
. LsD Substituted
amphetamines ~0
+ LSA 3

- DOB

2,5-dimethoxy-4-bromoamphetamine




Clinical Research
with Psychedelics

Depression
Anxiety
End of life
Smoking cessation
Alcohol Use Disorder
Cocaine Use Disorder
oCD
PTSD
Eating Disorders
Migraine
Cluster headache
Post-Traumatic Headache
Phantom Limb Syndrome
Fibromyalgia
Cancer-related Pain
Post-Lyme Infection Pain
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Patients who smoke >10 cigarettes daily,
past quit attempts, desire to quit; N = 15
Open label design

Three drug sessions at weeks 5, 7, and 13 L ]
Moderate dose (20 mg/70 kg) in first
session, high dose (30 mg/70 kg) in sessions
2and 3

15-week smoking cessation program:
weekly meetings, cognitive behavioral
therapy
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ATTENUATION OF ANTICIPATION: A THERAPEUTIC USE OF
LYSERGIC ACID DIETHYLAMIDE*

BY ERIC KAST, M. D, Peychiatr.Q. 41, 646-65
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Pain Reference udy Type Drug, Oral Dose, And Regimen Preventive Effect
Terminal Cancer Pai
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1 t— f i
Pahnke etal. 19(2ct and Collins, | Cancer, Case 50 | LSD 100ug, dihydro- | Acute: Between the first and third hours, LSD.
1964 gangrene, | series morphinone (D) 2mg, | reduced pain by ~80%, D and M each reduced

Grof etal, 1973 meperidine (M) pain by ~30%

100mg, once each

herpes zoster

Kurland, 1985 Case series @ [ISD 20010 600n8
(some it repeated up| Acute: 2 subjects had relef, 1sub|e

to 4 times; overlap with Pahnke etal., had pain increase but after 50ug IV had o
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Phantom Limb Syndrome

Fanciullaccietal, | Case series 7 |L5D 25 dly x 1 week. then SOug iy x P and algesc consumption wee reduced i 5
1977 subjects; residual pain reduction for several weeks
Acute: Psi alone = pain relief; Psi + MT = longer
Ramachandran etal., |Case report 1 |Psilocybin (0.2 - 3gm dried mushroom) & | lasting acute refief
2018 mirror therapy pain reliel
Low Back Pain
Johnson and Black, | Case report 1 |LSA (single ingestion of 6 HEWR seeds) | Acute: “abated completely”
2020
Lyesetal, 2022 |Case report(fom |1 |Psiocybin mushroom 1 gram every 68 | Pain freedom for 2 weeks
series) [weeks + PT exercises. Baseline MSK pain reduced from 957/10 x3
months.
Neuropathic pain resolved after 3¢ dose.

Acute: 2-5 grams, pain relief 8 to 20 hours
Pai relief for 3-8 ours

Lyesetal, 2022 e Psilocybin 50 to 500mg daily *
(Spi

ry, CPRS)




Headache Reference Study Type Drug, Oral Dose, And Regimen Preventive Effects

Cluster Headache

Headache Disorders

Matharu tal, 2005 [Case report 2 Pilocybin 1gm dried mushvoom every 1-2 months |Pain freefor 2-6 weeks
Sewelletal, 2006 [Survey 55 |TSD, pelocybn mushrooms Moo PeloI 20 5 50 e s T et . . .
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Di Lorenzo et [Survey 54 Psilocybin mushrooms, LSD, LSA (seeds) TIRT I TESpOTSE Tl or in part”)
(varied regimens, some only 1-3 times/year, sub-
psychedelic doses)
de Coo etal, 2019, Survey 643 Psilocybin mushrooms, LSD In those who used psilocybin (n=39) and LSD [1=5) fo treat, attack Hallmark of a particular
(unclear regimen) irequency was recuced in 56% and 60%, respectively . N
disorder is the headache attack:
Johnson and Black, Case report 1 LSA (single ingestion of 6 HBWR seeds) Relief for two weeks
20: . . 5
Schindleretal, 2022 | Randomized, double- |14 Psllocybin (0.143 mg/70 kg pulse of 3 doses, 5 3 Tweeks « Pain quality, severity
ind. picebo ot tach v Placebo o Acute: abated conpletely I
i hronic and episodic subjects T . Location
Madsen et al., 2022 Open label clinical trial [10 Psilocybin (0.143 mg/70 kg) pulse of 3 doses, 7 days [Approximate 30% reduction in weekly attacks over the 4 weeks
only |after completion of pulse (p=0.008) .
Migraine « Duration
Sicuter, 1963 Coseseries 350 |15 50 01005; BOL Z o 4mg 150 had moderate ffect; BOL a mid effect compared to
(unciear regimen) methysergide - Frequency
Schindieretal, 2021 | Double-bnd, pacebo- |10 | Palocybin T0mg/70kg v. placebo; Ththe Zweeks 3
controlled, cross-over [after a single administration - Associated symptoms
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Migraine Cluster

* 15% prevalence; F > M + 0.05 - 0.1% prevalence; M > F
* Year-round + Annual cycles or year-round
* Migraine attacks * Cluster attacks
o + Moderate to severe unilateral or « Severe or very severe unilateral,
bilateral throbbing pain periorbital stabbing pain
« Light/sound sensitivity, nausea/vomiting « Autonomic activation
+ Worsened by activity  Restlessness, self-injury
* Lasts 4 to 72 hours * Lasts 15 min to 3 hours
« Typically, no more than one/day * Occurs up to 8 times daily
« Top worldwide disability rating * AKA “suicide headache”
* US FDA-approved/cleared treatments = « US FDA-approved/cleared treatments = 3

two dozen

SOURCE: Horton, 1952
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The psilocybin ‘busting’ regimen reduced
attack frequency in some subjects. Responders
(225% reduction) had a clear clinical effect.
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o & 3 over 3 weeks

o
Patients with cluster headache per ICHD-3b, episodic
with cycles 26 weeks or chronic, 21 attack/day; N = 14
Randomized, double-blind, placebo-controlled design

Three drug sessions 5 day apart each
Psilocybin (10 mg/70 kg) or microcrystalline cellulose
Attacks per week over 3 weeks compared to baseline

Schindler et al., Headache, in press

Percent change from
baseline attack frequency

Round 2 (26 months later) will inform
on repeating the pulse.

Psilocybin-Psilocybin (chronic)
100 ~e- R1 Psilocybin
-& R2 Psilocybin

Week after start of pulse

Psilocybe cubensis (.59 3,59
Exploratory Controlled Study X .
of the Migraine-Suppressing
2 * Exploratory Controlled Study of the
Effects of Psilocybin i Socpresin Eoamof ey
« Patients with migraine per ICHD-3b, 22 attacks/week; N = 10 .
+ Double-blind, placebo-controlled, crossover design
« Two drug sessions 14 days apart
« Psilocybin (10 mg/70 kg) or microcrystalline cellulose Time to Next Migraine Attack
« Migraine days/week over 2 weeks compared to baseline
1 Z Ssuowbm 012
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(Paired t-test, change from baseline
between placebo and psilocybin)




Mild psychedelic effects were reported on psilocybin test days; Cluster Headache Pathophysiology
ratings did not correlate with changes in headache freauency.

Cluster Study Migraine Study + Hypothalamus: posterior region
(Bartsch et al,, 2009; Cohen and Goadsby, 2006; May and Goadsby, 2001)
N 1=0.351 e T
23 p=0.395 )
£ £ =
K3 a
£% £
0 o &
£z — 2
£ 4080 100 §g
29 29 75
£g £s ' e, 200
£ _ o

o< e g 100 "_0 412 « Hormones: cortisol, prolactin, testosterone, melatonin, hypocretin

1504 9% Total SD-ASC h Psiocyb s° p=0.233 (Barloese et al,, 2015; Chazot et al., 1984; Ferrari et al., 1983; Romiti et al., 1983)

o ‘otal 5D- core witl ilocybin r T T T T 1

(averaged over 3 test days) 0 20 40 60 80 100 - Genetics: hypocretin R2, PACAPR neprilysin

(Bacchelli et al., 2016; Rainero et al, 2007)

Inflammation: CGRP, TNFq, IL2, IL6
(Goadsby and Edvinsson, 1994; Rozen and Swidan, 2007; Steinberg et al., 2011; Sarchielli et al., 2006)

% Total 5D-ASC Score with Psilocybin

The Hypothalamus as a Target for Psychedelics
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Aberrant neural reorganization in phantom limb syndrome

Combined MEG and 3D surface-rendered MRI of patient F.A.

The unaffected right hemisphere shows three spot
to the left face (red), hand (green) and upper arm region (blue).

..the adult mammalian brain has the latent capacity for a
much more rapid functional reorganization and over a much
greater spatial extent than previously suspected, a capacity

that could conceivably be exploited for therapeutic purposes.”

(Ramachandran and Hirstein, 1998)

Neuronal activity in
somatosensory cortex during
lip pursing task before (red)
and after (blue) mirror therapy.

(Foelletal, 2014)

Phantom Limb Syndrome
and Psychedelics
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Fig 1.~ The effect of LSD-25 on pain and analgesic use in 2
atient with phantom limb pain.

Figure 5. Pain ratings (Numeric Pain Rating Scale) across 12 weeks

(Fanciullacci et al, 1977)
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Wosks Using WVE & Pallocybin

*..the psilocybin might both make the brain
» more receptive to mirror therapy and make
the pain reduction last longer or even disappear.

(Ramachandran et al, 2018)

A.1Week >BL

Neuroimaging
Techniques With
Potential Utility

* Functional MRI

B.1 Month > BL

C.1Week > 1 Month

« Resting state functional connectivity (RSFC)

* Positron Emission Tomography (PET)
* Electroencephalo-graphy (EEG)

« Lempel-Ziv complexity (LZc)
» Magnetoencephalo-graphy (MEG)

Key brain areas, resting state functional
networks and white matter in which activity
is often found to be abnormalin chronic pain.
(Davis et al, 2017)

(bluelines) in strength.

Microdosing psilocybin for chronic
pain: a case series

Microdosing psilocybin for chronic pain: a case

series. pain. 2022 sept

Psilocybin mushroom 5 grams

Outcomes

Near total pain relief for 8-10 hours

Spinal injury Acute
(T4 plegic)

Thoracic, abdominal, leg | Preventive | Psilocybin mushroom SOme daily
searing, electrical pain (6 months)

Pain reduced from 90-95% pain relief
for 6 to 8 hours

Other

- Stopped tramadol, diazepam,
‘cannabis.

« Denies withdrawal, rebound,
tolerance

* No change in baseline pain

CRPS (left leg) Acute Psilocybin mushroom 2 grams

Pain freedom for 18-20 hours

Burning, cramp, spasms, = "
‘weakness, allodynia, Preventive | Psilocybin mushroom 500mg

e pn e daily for 7-10 days, 2-3 day
e et break for Gl relief(1 year)

80% pain relief for 3-4 hours

« Denies withdrawal, rebound,
toleranc
- No change in baseline pain

Acute | Psilocybin mushroom 1 gram +
PT exercises

Low back pain
Stiff MSK pain and

Pain freedom (for 2 weeks)

- Denies withdrawal, rebound,
tolerance

biateral radicular pain 7o entive | Psiocybin mushroom 1 gram

every 6-8 weeks + PT exercises

As above - Baseline MSK pain reduced
from 97 x 3 months
Neuropathic pain resolved after 3+ dose.

+ Psilocybin alone pr
some relief, but addition of
PT sustained the effect




Ongoing / Upcoming Clinical Trals in Chron

CETTTR e O dose regimen Primary Outcome(s) * Location NCT#

Cancer (and MDD) [30 P Ongoing / Completed / Upcoming Headache Clinical Trials
single session

Condition
Psilocybin 25 mg (NS , 08, Pslocybin0.0143 mg/kg,  Changeincluster  VACHS / Yale 02981173
Single session, ps RRIE 0.143 me/kg, microcrystaline attack frequency  University

cellulose over2 months
Psllocybin 25 mg Three sessions about 5 days
Single session, ps apart each
multdisciplinary [SNSMSSWRN &, DB, PC, CO LSD 100 pg, Placebo Change incluster  Universiy Hospital, 03781128
supp [ Three sessions within 3 weeks, attack frequency  Basel
Psilocybin 25 mg then CO at 8 wks

Two sessions 2
T seors 2 e Psilocybin 0.14 mg/kg Change incluster  Copenhagen 04280055
headache Three doses 1wk apart each  attack frequency  University Hospital
R, DB, PC  Psilocybin 036 m over & wks; resting
dextromethorph: state functional MRI Clinical psychedelic The preventive and Drug doses, regimens, The mechanisms of

Single session LSD base 25 g or placebo Q3 Change in cluster  Canisius-Wilhelmina 05477459

psilocybin (TRP-& :::::‘:;:“"" Epemtms e e T e e e e research in numerous transitional effects of and protocols vary action of psychedelics
mg 2 wks later, p we psychiatric and psychedelics are what among different in headache and pain
M sunta Psilocybin, 3 ascending doses ~ Change in headache Kings College London 04905121 . " . Y .
co Psilocybin up to 2 PRI attack frequency out neurological conditions make the drug class headache and pain disorders remain
(@ weeks apart); | t039 days i i i
e . P N e i has spanned decades | | unique and where clsorders to best e
R,T8,PC  Pilocybin 25 me, [SAMAROR 0.143 mg/kg, microcrystalline  attack frequency  University and includes headache research has been target the disorder. involve neurobiological
Single session  [CLEEEEL) =lizs and pain disorders. focused. processes relevant

Psilocybin 15 me, [TeXeY Two different doses, given 2
Two sessions 2 w SN whs apart

to those conditions.

o o peloeyin 125 [ Pslocybin 10mg, Change in migraine  VACHS / Yole 04218539
G - compceot diphenhydramine25mg  attack frequency  University
4 Two sessions 1wk apart,  over 2 months

Single session, randomized to recelve

psilocybin, 1, or 2 times

prep/monitor/int

Knowledge Check Knowledge Check

Classic psychedelics include which of the following compounds? Classic psychedelics include which of the following compounds?

H LSD, psilocybin, mescaline, MDMA H LSD, psilocybin, mescaline, MDMA H LSD, psilocybin, mescaline, MDMA E LSD, psilocybin, mescaline, MDMA
(ecstasy), ketamine (ecstasy), cannabis (ecstasy), ketamine (ecstasy), cannabis

LSD, psilocybin, mescaline LSD, psilocybin, ketamine LSD, psilocybin, mescaline / LSD, psilocybin, ketamine x




Knowledge Check

The clinical effects of classic psychedelics in cluster headache are
reported for:

Abortive use only Preventive/transitional use only
e Both abortive and Q A negative study showed there
preventive/transitional use are no clinical effects

Knowledge Check

The clinical effects of classic psychedelics in cluster headache are
reported for:

Abortive use only x Preventive/transitional use only x

a Both abortive and / e A negative study showed there x

preventive/transitional use are no clinical effects

Knowledge Check

Reports of self-administration of classic psychedelics in
chronic pain conditions reveal what sort of dosing regimen(s)?

Chronic daily dosing A few large doses

Intermittent dosing All of the above

Knowledge Check

Reports of self-administration of classic psychedelics in
chronic pain conditions reveal what sort of dosing regimen(s)?

Chronic daily dosing x A few large doses x

Intermittent dosing x All of the above




Knowledge Check Knowledge Check

In designing future clinical trials in headache and pain disorders, In designing future clinical trials in headache and pain disorders,
which of the following should be considered? which of the following should be considered?

Drug doses and protocols should be relevant Psychotherapy should be included in Drug doses and protocols should be relevant Psychotherapy should be included

for the specific condition being studied. all studies. for the specific condition being studied. in all studies

High doses are required for clinical efficacy. BandC High doses are required for clinical efficacy. x Band C x
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