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Why study

visual hallucinations?

* Important clinical symptom
: » Biomarker for prognosis and outcome
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Perception Attention Deficit

Activation-Input-Modulation

Normal wakefulness
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The Parkinson Progression Marker Initiative (PPMI)
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The Parkinson Progression Marker Initiative'

ARTICLE INFO ABSTRACT
Article history: The Parkinson Progression Marker Initiative (PPMI) is a hensi jonal ional, multi-
Available online 14 September 2011 center study designed o identify PD progression biomarkers both to improve understanding of disease
etiology and course and to provide crucial tools to enhance the likelihood of success of PR modifying
Keywords: therapeutic trials. The PPMI cohort will comprise 400 recently diagnosed PD and 200 healthy subjects
biomarkes o followed longitudinally for clinical, imaging and biospecimen biomarker i lardized d
Dopamine transporter imaging acquisition protocols at twenty-one dinical sites. All study data will be integrated in the PPMI study database
Dilusion t=nzor imaging and will be rapidly and publically available through the PPMI web site- www.ppmi-info.org. Biological
mﬁ:.ﬂ“d samples i i i ion of blood, inal fluid (CSF) and urine will be available to
scientists by applicati ; PPMI biospeci i ittee also through the PPMI web
site. PPMI will rely on a ip of g PO foundations, industry and academics working

coaperatively, This approach is crucial to enhance the potential for success of this ambitious strategy to
develop PD progression biomarkers that will accelerate research in disease modifying therapeutics.
2011 Elsevier Lid. All rights reserved.




PD no illusions or hallucinations n = 286

|1 1 111
PD illusions n = 94

1 1 111

PD formed hallucinations n = 21
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PPMI baseline data
Study entry

PD no psychosis PD Hallucinations

PD Duration| 6.5 + 6 months 8.5 £ 7 months

Leftsymmetri onset

ffytche et al JINNP 2017

PPMI baseline data
Study entry

PD no psychosis PD Hallucinations

PD-MCI
MoCA

Healthy controls No psychosis  Hallucinations

ffytche et al JINNP 2017




PPMI baseline data
Study entry

|| PDnopsychosis | PD Hallucinations |
pg/ml 382+98 319+ 115
pg/ml 448 + 17 49 + 22
pg/mi 16.0 + 10 16.3+7

a-synuclein lelelinl 1884 £+ 786 1969 +

Healthy No psychosis Hallucinations
controls

ffytche et al JINNP 2017

PPMI baseline data
Study entry

-2.50 0.00 2.50 5.00

Cortical atrophy Hallucinations versus No psychosis

ffytche et al JINNP 2017
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Striatal binding ratio (SBR)

Overall Striatal DAT binding

Screening

m No hallucinations or
illusions

m lllusions only

M Formed
Hallucinations

1 Year 2 Years
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Multi-modality
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Release / de-afferentation theory

David Cogan
1908-1993
» Spontaneous activation

* Hyper-sensitivity

Cogan Graefe's Archive, 1973

fMRI signal

Time (minutes)

ffytche et al Nature Neurosci 1998




Release / de-afferentation theory

David Cogan

1908-1993
Spontaneous activation

Hyper-sensitivity

Cogan Graefe's Archive, 1973
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Lawn and ffytche Cortex 2020

CBS versus AMD PD-VH versus PD-noVH
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[ Somatomotor network
[ Ventral Attention network
[l Dorsal Attention network
(] Limbic network

[ Frontoparietal network
[ Default Mode network
B Visual network

Guell et al eLIFE 2018

Neurodegenerative
disease




Eye disease
AD *
PD —
[ S—. Visual hallucination
onset and continuation
=l
Prodromal
Clinical Onset g
Correlation between clinical and pathological diagnosis
Clinical diagnosis
Prob Poss Mixed Prob Poss Prob Prob Other Total
AD AD AD/VaD DLB DLB PDD VaD
Pathological AD 23 0 2 1 0 1 1# 31
diagnosis DLB/PDD 2 2 0 11 0 5 0 0 20
VaD 0 0 0 0 0 0 2 0 2
Other 13 0 0 0 0 0 0 2+ 3
Total 26 2 2 14 1 5 3 3 56
Skogseth et al J Alzheimers Dis 2017
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Hallucinogen Persisting Perception Disorder

" When looking at the
| focus on : i_sky, a quick positive
the car ~ ' afterimage shows

up

 Palinopsia
* Visual snow
» Halos / ghostin
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Hallucinogen Persisting Perception Disorder

» Palinopsia

* Visual snow

» Halos / ghosting
* Tinnitus

* Depersonalisation

» Hx Recreational drug use
* F/H Migraine
* F/H Psychosis

doi:10.1093/brain/awu050 Brain 2014: 137; 1419-1428 | 1419

BRAIN

A JOURNAL OF NEUROLOGY

‘Visual snow’ — a disorder distinct from persistent
migraine aura

Christoph J. Schankin,”? * Farooq H. Maniyar,”? Kathleen B. Digre® and Peter J. Goadsby?

1 Headache Group, Department of Neurology, University of California, San Francisco, San Francisco, CA, USA
2 NIHR-Wellcome Trust Clinical Research Facility, King's College London, London, UK
3 Departments of Meurology, Ophthalmology, Moran Eye Centre, University of Utah, Salt Lake City, UT, USA

*Present address: Department of Neurology, University of Munich Hospital - GroBhadern, Munich, Germany

Correspondence to: Prof. Peter ). Goadsby,
NIHR-Wellcome Trust Clinical Research Facility,
King's College Hospital,

London SE5 9PJ, UK

E-mail: peter.goadsby@kcl.ac.uk




Hallucinogen Persisting Perception Disorder
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\oices

Visions

‘She thinks rude things’, ‘She is taking a
bath’, ‘Il am going to break your neck’ ‘ Do
yourself in’

people, faces, animals, objects, or events
(e.g. fire). Often frightening (bugs, dogs,
snakes, distorted faces)

- Modality of hallucinations

— Visual Auditory
s 22% 3%
Amod(ross | 14% 7%
o Ba%
Malitz, Wilkens, Esecover (1962) 100 9% 50%
110 13% 35%
20 e 45t
Mott, Iver, Anderson (1965) 50 24% 66%
Small, Small, Anderson (1966) 50 30% 66%
[Chapman(ioes) g 0% :
Holmboe & Astrup (1967) 255 25% 79%
Jansson (1968) 293 13% 25%
Good Alderson, Rose 1( ) 45 59% 82%
Eogerso N a4, 7%
McCabe (1976) 40 20% 36%
Young (1974) 20 45% *
Zarroug (1975) 69 47% 62%
[Clompi s Waller(1976) | 18% s6%
McCabe (1976) 25 20% 52%
28 64% 86%
* 33% 75%
Ndetei, Singh (1983) 51 43% 43%
oo s 1%
o a2 7%
o e at
G 2%
[Owons&Siadeioes) g 20% 63%
"o e 1%
1288 30% 55%

Total: 29 studies 5,873

Waters et al Schiz Bull 2014




Schizophrenia

Auditory verbal
Hallucinations

\oices

Visions

Multimodal
Sequential Unimodal

Perceptually un-related

Perceptually related

‘She thinks rude things’, ‘She is taking a
bath’, ‘Il am going to break your neck’ ‘ Do
yourself in’

people, faces, animals, objects, or events
(e.g. fire). Often frightening (bugs, dogs,
snakes, distorted faces)

50% of schizophrenia

man running towards me with a knife and
an ethereal voice from elsewhere telling me
| am about to be killed

Disembodied heads speaking and giving
instructions
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Oertel et al Psych Res Neuroimaging 2007

Multimodal hallucinations

ffytche and Wible Schizophrenia Research 2014
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Visual hallucinations in neurological and
ophthalmological disease: pathophysiology
and management
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O’Brien et al JNNP 2020
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e Counselling
e CBT

Anti-convulsant
Cholinesterase inhibitor

SSRI e Quetiapine
rTMS / tDCS

O’Brien et al JNNP 2020

Physical health review

* Delirium screen

Cognitive review
* MCI / dementia screen

Optimising vision
» Optimal refraction

* Low vision aids
» Ophthalmological intervention




Medication review

* Anticholinergic medication
* PD medication
* Opiates

Stopping a hallucination

* Alerting
+ Lighting
+ Eye movements




e Carer support e Counselling
e CBT

Anti-convulsant
Cholinesterase inhibitor
SSRI

e Quetiapine
rTMS

O’Brien et al JNNP 2020

e Carer support e Counselling
e CBT

Anti-convulsant
Cholinesterase inhibitor
SSRI

e Quetiapine
rTMS

O’Brien et al JNNP 2020
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Anti-convulsant
Cholinesterase inhibitor
SSRI

rTMS

9[ State transition J * Carer support * Counselling

e CBT

e Quetiapine

O’Brien et al JNNP 2020




