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Discovering Genetic Risk Factors
Autism Sequencing Consortium
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Genomic Architecture of ASD
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Precision Medicine in Autism
From identifying gene changes to novel treatment
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Normmalized EPSP slope

Haploinsufficiency of the autism-associated

Shank3 gene leads to deficits in synaptic

function, social interaction, and social

communication Bozdagi et al. Molecular Autism 2010, 1:15

Ozlem Bozdagi ", Takeshi Sakurai', Danae Papapetrou’, Xiaobin Wang®, Dara L Dickstein®, Nagahide Takahashi’,
Yuji Kajiwara®, Mu Yang®, Adam M Katz®, Maria Luisa Scattoni®’, Mark J Harris®, Roheeni Saxena®, Jill L Silverman®,
Jacqueline N Crawley®, Qiang Zhou™®, Patrick R Hof”, Joseph D Buxbaum™~~"
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The therapeutic potential of insulin-like growth factor-1 in central
nervous SyStem diso rders Meuroscience and Biobehavioral Reviews 63 (2016) 207-222

Jesse Costales?, Alexander Kolevzon®¢d.¢.
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Insulin-like growth factor-1 rescues synaptic and
motor deficits in a mouse model of autism and

developmental delay

Ozlem Bozdagi', Teresa Tavassoli' and Joseph D Buxbaum
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Bozdagi et al. Molecular Autism 2013, 49

LETTER

SHANKS3 and IGF1 restore synaptic deficits in
neurons from 22ql3 deletion syndrome patients

Aleksandr Shcheglovitov!, Olesya Shcheglovitoval, Masayuki Yazawa', Thomas Portmann!, Rui Shu!, Vittorio Sebastiano®?,
Anna Krawisz', Wendy Froehlich®®, Jonathan A. Bernstein®, Joachim F. Hallmayer® & Ricardo E. Dolmetsch®

doi:10.1038/nature12618




Kolevzon et al. Molecular Autism 2014, 5:54

http://www.molecularautism.com/content/5/1/54 ' Molecular
= Autism
RESEARCH Open Access

A pilot controlled trial of insulin-like growth
factor-1 in children with Phelan-McDermid
syndrome

Alexander Kolevzon'****'%", Lauren Bush'*'°, A Ting Wang'***'°, Danielle Halpern'*'°, Yitzchak Frank'#>"'°,

David Grodberg'“'°, Robert Rapaport™*'°, Teresa Tavassoli'*'®, William Chaplin'', Latha Scorya'?
and Joseph D Buxbaum'%346810
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Clinical trial of insulin-like growth factor-1
in Phelan-McDermid syndrome

A. Kolevzon'#34>19°®, M. S. Breen'?34810®, P M. Siper'**1°®, D. Halpern'#'°®, Y. Frank'#*"19®, H. Rieger'#1°,
J. Weismann'#1° M. P Trelles'*'°®, B. Lerman'*'°®, R. Rapaport™'°® and J. D. Buxbaum'2*46£10@
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NNZ-2591 is a synthetic

analog of cyclic glycine-

proline (cGP) which is

related to IGF-1 and

proposed to:

- reduce inflammation

- improve structure of
synapses

- normalize levels of %
IGF-1 \

C) ACADIA

Home : Therapeutic Areas » Rett Syndrome

Trofinetide is a protein ., o v
fragment of IGF-1 and
recently FDA approved for
Rett syndrome
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NCT05025241
An Open-Label Study of Oral NNZ-2591 in Phelan-McDermid Syndrome (PMS-

001)
pharmaceuticals
Conditions
Phelan-McDermid Syndrome
Global Behaviour
CGH <0.0001 fAb&rrant Behavior u.uu13\‘

Checklist-2 total

Behavior Problems 0.0326
Inventory total frequency

Vineland Adaptive Behavior 0.1710
u\fcales Composite _,/J

CIC 0.0003
CGI-S 0.0156

Gl Health

sSymptom 3Specific

GIHQ total frequency 0.0013
Quality of Life

PMS Clinician Domain 0.0156
QL Inventory- 0.0066 Specific Rating Scale total

Disability total Caregiv&r Top 3 Concerns  0.0005
Impact of Childhood 0.1094

MNeurologic Disability

Communication

Sleep
MEI-C.DI Total Vecabulary 0.0647
CSHQ total 0.0191 J ORCA T-Score 0.0714




A proof-of-concept study of growth 2
hormone in children with Phelan-McDermid
Synd Frome Sathuram et ol. Moleculor Autism ~ (2022) 1356

5. Sethuram'®, T. Levy™®, J. Foss-Feig™**®, D. Halpern™ @, S. Sandin™=0, P. M. Siper-*4@, H. Walker™3,
J. . Buxbaum™ 4’ ® R. Rapaport®® and A. Kolevzon®™ 50
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Fig. 1 Domainz of clinical improvement. Lower ABC scores indicate improved behavior, and higher 55P scares indicate improved behavior




Effectiveness of Recombinant
Human Growth Hormone Therapy for
Children With Phelan-McDermid

Syndrome: An Open-Label, & tront
. . rontiers

Cross-Over, Preliminary Study in Psychiatry

TianXiao Li*, Ruijin Xie®, Jinling Zhao', Hua Xu', Ying Cui’, Chenyu Sun?, February 2022 | Violume 13 | Arficle TE3565

Chunhong Wang'® and Yueying Liu™
TABLE T | Comparizon of subscalke scoms of SC-ABC before and after traatmant.
Projects Baseline (n = 6) 3 months (n = 6) t Nominal P-valua

Mean sD Mean sD

Sensory behavior
Placebo 11.50 anz 11.33 298 1.000 0.363
rhizH 11.67 2.88 7.33 1.97 5H.3498 0.003
Social relating
Placebo 17.00 2.28 16.650 2,26 1.000 0.363
rhizH 16.83 214 1047 258 10.847 <0.001
Body and object use
Flacebo 17.67 2.80 1817 2 —1.464 0.203
rhizH 17.60 274 1067 280 4.722 0.005
Language and communication skills
Placebo 12.67 455 12.00 406 2.000 0102
rhizH 13.00 522 77 2 4238 0.008
Social and adaptive skills
Flacebo 11.67 161 11.83 2104 —0.265 0809
rhiGH 11.67 1.561 6.50 0.24 7.900 0.001

SC-ABC, Simpified Chinese varsion of the Abarrani Bafawvior Checkiist.
Nominal P-value is sef at 0.05, cormacted statisfical significance is sat af 0.0083. Values that ware lower than 00083 would be showr in boid.

14



=AMO

An open-label study of AMO-01 in PMS and epilepsy

Weekly Seizure Count

« AMO-01 targets activation of the MAPK-
ERK pathway which is a critical mediator
for nerve cell survival and synaptic
plasticity

-
3]

Record_ID
» Activity of this pathway was markedly - AMO-01.01
increased in the cortex of a shank3 knock

out mouse model of PMS

—+— AMO-01-03
-~ AMO-01-04
- AMO-02-01

-
o

&= AMO-02-02

seizures_perweek_log

* Asingle dose of AMO-01 administered to 0
shank3 KO mice (N=10) rescued multiple
aspects of the PMS phenotype

0.0

Time_Point

Seizure frequency was reduced by at least 25% at all time points

Levy et al., 2022
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Oxytocin!

"I just made this for you, it's oxytocin."”
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Oxytocin improves behavioral and
electrophysiological deficits in a novel
Shank3-deficient rat

Hala Harony-Nicolas'?, Maya Kay®*, Johann du Hoffmann'“*, Matthew E Klein®,
Ozlem Bozdagi-Gunal'?, Mohammed Riad"?, Nikolaos P Daskalakis?,

Sankalp Sonar'?, Pablo E Castillo®, Patrick R Hof"*¢, Matthew L Shapiro®®,
Mark G Baxter*¢, Shlomo Wagner?, Joseph D Buxbaum2-¢.7.8%
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Long-term SRM following oxytocin administration asiiofiowing oxylocin administration
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Fastman et al. Molecular Autism (2021) 1.2:62

https://doi.org/10.1186/513229-021-00459-1 MO Iecu Ia r Autism

RESEARCH Open Access

i : : ®
A randomized controlled trial of intranasal =

oxytocin in Phelan-McDermid syndrome

). Fastman', J. Foss-Feig™*®, Y. Frank™ ®, D. Halpern®®, H. Harony-Nicolas**®, C. Layton®?, 5. Sandin™*®,
P Siper2'3 L. Tang” ? P Trelles™®, ). Zweifach™®, J. D. Buxbaum®™'® and A. Kolevzon™"
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BRAIN &
DEVELOPMENT

Official Journal of
the Japanese Society

g :—— Ay
ELSEVIER Brain & Development 32 (2010) 425427 of Child Neurology

www.elsevier.com/locate/braindev

Case report

Dose-dependent effect of risperidone treatment in a case of
22q13.3 deletion syndrome

Augusto Pasini”, Elisa D’Agati, Livia Casarelli, Paolo Curatolo

Unit of Child Neurology and Psychiatry, Department of Neuroscience, University of Rome “Tor Vergata”, Italy

Sernet ef al. BMC Popchiary (2015) 15:107

DO 1011 186/51 288801 5-0450-1
BMC

Psychiatry

CASE REPORT Open Access

Lithium as a rescue therapy for regression and
catatonia features in two SHANK3 patients with
autism spectrum disorder: case reports

Sylvie Semet , Susanne Thiimmier, Emmanuelle Dor, Stephanie Vesperini, Andreia Santos and Florence Askenazy

Subacute Neuropsychiatric Syndrome
in Girls With SHANK3 Mutations
Responds to Immunomodulation

Alexandra L Bey WD, Pnl> Mark B Gorman, MO William Gallentine, D0.* Tereza b Eohlenbarg MDZ
Jannifer Frankavich, MO, WS* Yonghu Jiang WD, PD'* Ksith Van Haran, MDY

PEDIATRICS Volume 145, number 2, February 2020:
S 4T



Dysbiosis of microbiome and probiotic treatment in a genetic model of

autism spectrum disorders

Laure Tabouy®, Dimitry Getselter”, Oren Ziv", Marcela Karpuj“’d, Timothée Tabouy", Iva Lukic®, Brain, Behavior, and Immunity (2018)

Rasha Maayouf”, Nir Werbner”, Hila Ben-Amram”, Meital Nuﬁel-Dhayunb, Omry Koren”,
Evan Elliott™”

Prospects of Zinc Supplementation

in Autism Spectrum Disorders and s in 5ynapic Newosciance | waww fronfisrsin.org
Shankopathies Such as Phelan May 2018 | Violume 10 | Article 11

McDermid Syndrome

Simone Hagmeyer2t, Ann Katrin Sauer***" and Andreas M. Grabrucker®+5*

Pharmacological enhancement of mGlu5 receptors rescues
behavioral deficits in SHANKS knock-out mice /o7 psychianry. 2017 May : 22(5): 689-702
Cinzia Vicidomini', Luisa Ponzoni2, Dmitry Lim3, Michael Schmeisser®, Dominik Reim?2,
Noemi Morello®, Daniel Orelanna’, Alessandro Tozzi®, Valentina Durante®, Paolo Scalmani’,
Massimo Mantegazza®, Armando A. Genazzani®, Maurizio Giustetto®, Mariaelvina Sala'*#,
Paolo Calabresi®, Tobias M. Boeckers?, Carlo Sala', and Chiara Verpelli'
ARTICLE OPEN Transiational Psychigtry (3021)11:524
Behavioral aspects and neurobiological properties underlying
medical cannabis treatment in Shank3 mouse model of autism
spectrum disorder

Shani Poleg (3", Emad Kourieh™. Angela Ruban®, Guy Shapira(®®, Noam Shomror®, Boaz Barzk(3™* and Daniel Offeni) '™

Histone deacetylase inhibitor MS-275 restores social and
synaptic function in a Shank3-deficient mouse model of autism

Kaijie Ma’, Luye Qin", Emmanuel Matas (3, Lara J. Duffney’, Aiyi Liu' and Zhen Yan (' Meuropsychopharmacology (2018) 43:1779- 1788




Jaguar Gene Therapy Announces
FDA Clearance of IND to Study
JAG201 in a Genetic Form of Autism
Spectrum Disorder and Phelan-
McDermid Syndrome

JAG201 is a viral vector-based (AAV9) gene therapy using a miniSHANK3 gene

Expression of the miniSHANKS3 is driven by a nerve cell specific promoter, followed by a
regulatory element (WPRE) and signaling sequence (hGH)

The JAG201 program is licensed from the Broad Institute of MIT and Harvard

Figure 1: JAG201 Vector Construct Map

| | #
1000 2000 3000 4000

I e T E [ eRE ] [T

AAV2 ITR ARVZ ITR

Kozak Sequence

AAV2 = adeno-associated virus serotype 2; hSyn I = human synapsin I; ITR = inverted terminal repeat; miniSHANK3 =
miniature version of the human SHANK?3 gene: WPRE = woodchuck hepatitis virus post-transcriptional regulatory element;
hGH poly(A) = human growth hormone polyadenylation signal.

contact
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Jaguar Gene Therapy Announces
FDA Clearance of IND to Study
JAG201 in a Genetic Form of Autism
Spectrum Disorder and Phelan-
McDermid Syndrome

aa 4161 706 12172 1730
|
SHANKS3 full length (AR T A 1 TR R
HBS CBS
) 5.2 Kb !
aa 461 706 1272 1730
SHANK3 Minigene s oy s
HBS CBS
2.1 Kb

Full length SHANK3 gene is too large to be packaged by AAV -
JAG201 contains a miniaturized version of the SHANKS3 gene where
core functional binding sites are conserved.

About Us Science Pipeline People Patients & Caregivers

contact



JAG201 Preclinical Results — KO mice

EEG: Delta Band Power Rotarod: Latency to fall
*
| | 300- *
kkkk Ok !
— % %k %k %k *
50 | | | | o T WT + Vehicle
() .
40- : 200- KO + Vehicle
WT + Vehicle = KO + JAG201 2.40x10°
o 30- , o KO + JAG201 1.20x10"°
H KO + Vehicle < 0
S > B KO + JAG201 6.00x10
< 20 Bl KO + JAG201 6.00x101° c 1007 B KO + JAG201 1.20x10""
10 B KO + JAG201 1.20x10™ § B KO + JAG201 2.75x10"
B KO + JAG201 2.75x10"
0- 0
Open Field: Motor Activity
2500
Animal Total miniSHANK3 and SHANK3 Protein Levels
Treatment K
2000- WT + Vehicle Number Relative to WT Endogenous SHANKS3 (% + 5.E.M.)
T WT — Vehicle 12 97.06+9.85
% 1500- KO + Vehicle KO — Vehicle 11 0.48+0.06
9 KO + JAG201 6.00x10' vg KO- 2.40x10°vg 6 265156
_*g 1000 -= KO + JAG201 1.20x10" vg KO- 1.20x10%vg 6 21.65+5.70
(=) _
KO — 1.20x10vg 5 74.90+ 46.04
0 T T T T T T KO- 2.75x10"vg 5 589.20£97.72
10 20 30 40 50 60




JAG201 Preclinical Results: Non-Human Primates

Vehicle

JAG201 (1x10%vg)

Cortex Striatum Hippocampus Thalamus Cerebellum
; . . . .
‘. .JIAG201 ' 3 I S e
3 : s
& 4 o ¥ !
) : bed ey 5
€ 7y A? f) > i a
g 4
€~
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JAG201 mRNA in neurons throughout key brain regions;
transgene expression was limited to nerve cells



JAG201 Preclinical Results: Non-Human Primates

Brain JAG201 Biodistribution: DNA vs RNA Liver JAG201 Biodistribution: DNA vs RNA
3x104+ 4x106—
A
< < 3x106-
£ 2x10% 2
o o % AAV9 with Ubiquitous Promoter
= = 2x106-
@ @ - JAG201
‘B 1x104- A 'S
3 S 1x108-
A
—A
0+ T T T T 1 0 *I 1 I I 1
0 2x105 4x%x105 6x105 8x105 1x%10° 0 1x108 2x108 3x108 4x108 5x108

vg/ug DNA vg/ug DNA

Neuron selective promoter and regulatory activity of JAG201 reduces off-target expression in peripheral
tissues, in contrast to comparable AAV9 vector with ubiquitous promoter and regulatory activity
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Jaguar Gene Therapy Announces
FDA Clearance of IND to Study
JAG201 in a Genetic Form of Autism
Spectrum Disorder and Phelan-
McDermid Syndrome

- Initial study will evaluate 6-9 participants 2-9 years- I /
old with small deletions and sequence variants ’

- Adult participants will be evaluated after children

- Study to start in the beginning of 2025

About Us Science Pipeline People Patients & Caregivers News

contact
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Functional SHANKS expression = 100%: Restoration of SHANK3 expression

towards 100%
2 *healthy’ copies of SHANK3 results in owear

functional SHANKS protein expression Patients with PMS have a mutation in one PYC-003 increases expression of the
copy of the SHANKS3 gene causing remaining ‘healthy’ copy of SHANKS to
insufficient level of functional "healthy’ compensate for the SHANKS protein

SHAMNKS3 protein expression insufficiency




PYC

Therapeutics
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Caregiver perspectives on patient-focused
drug development for Phelan-McDermid

Sy n d rome Gizzo et al. Orphanet Journal of Rare Diseases ~ (2024) 19:134

Luciana Gizzo', Geraldine Bliss?, Chrystal Palaty® and Alexander Kolevzon* ®

e: Short of a complete cure, what specific things
would you look for in an ideal treatment for PM5?
Select TOP 3

75%

Improved cognitive functioning
Improved communication
Slowing or stopping disease progression I __u__—————————  } {1
Improved behavioral/psychiatric symptoms S —————————— - ()0
Improved independence S — 7 50
Improved Gl function S —— 7 %
Improved sleep = ——— 40
Improved mobility and coordination —— " 11
Decreased selzures o—— 0%
Other = 1%
Improved ability to swallow = 09

0% 10%  20% 30% 40% 50%  60% 70  80%

Response options

Percentage of respondents who selected each option [N=114)




The development of Phelan-McDermid syndrome-specific anchors for the Clinical Global Impression Scale

Berry-Kravis E!, Soorya L!, Kolevzon A%, Thurm A3, Jones N*

1Rush University Medical Center, ? Icahn School of Medicine at Mount Sinai, > National Institute of Mental Health, *“Neuren Pharmaceuticals Ltd.

pharmaceuticals

Please rate the global severity of PM5-related expressive communication issuwes for this individual. Consider each aspect of expressive communication below. Key symptoms or

observations driving the overall rating including impact on functionality should be documentead in the notes.

Expressive Communication Domain

Severity=1
Mot at all impaired

Has age-appropriate
expressive language

Severity=2
Borderline,
Slightly impaired
Uses >300 words but vocabulary
size may not necessarily be age
appropriate.

Usees phrases primarily

Can maintaim a short
conversation (if age appropriate)
but may have difficulty or need
prompting to maintain longer
interactions

Can recount a sequence of
ewents

May have mild apraxia or
articulation difficulties

May use fewer gestures than
expected for age

Communicates needs well with
familiar and unfamiliar people

15 usually understood by familiar
and unfamiliar people.

Severity=3
Mildly impaired

Uses 50-300 words

hay uses phrases

Can take turns but may not fully
maintain a conversation

May have apraxia or articulation
difficulties

Uses sign, symbols, and gestures
with verbal speech

Communicates needs well with
familiar people. Communicabes
needs most of the time with
unfamiliar people.

Can identify and request items in
and out of sight,

15 understood by familiar people
and most of the time by unfamiliar
people.

Expressive Communication Domain CGI-S Rating:

NOTES:

Severity=4
Moderately impaired

Uses between 5-50 words
May have short “fixed
phrases” that are used as if
they were a single word

BUT

Does not use phrases
consistenthy

Uses some signs, symbals, or
gestures

Communicates needs most of
the time with familiar peogle

Can identify objects in and
out of sight.

Can be understoad better by
familiar people

Clinician Signature:

Severity=5
Markedly impaired

Uses < 5 words

Uses several signs,
symbols, or gestures,
including AAC

Communicate needs or
wants sometimes, but nat
well

Can request objects in
sight

Severity=6
Severely impaired

Does not use words

Babbles or makes other
vocalizations, but not
necessarily directed

Uses few signs, symbols,
or gestures, including
AAL

Severity=7
Among the most severely
impaired

Does not use words
May make vocalizations

Unable to use signs, symbaols,
or gestures, including AAC

Date:



Article
Sensory Reactivity Phenotype in Phelan-McDermid Syndrome
IS D]‘Stlnc': frﬂm Idlﬂpathlc ASD Genes 2021, 12, 977, hitps:/ /doi.org/10.33%0/ genes1 2070977

Teresa Tavassoli 1, Christina Layton 23 Tess Levy 2300, Mikaela Rowe *, Julia George-Jones 5, Jessica Zweifach 23,
Stacey Lurie ®, Joseph D. Buxbaum 23787 10 Alexander Kolevzon %71 and Paige M. Siper 237:*

Sensory Assessment for Neurodevelopmental Disorders (SAND): Clinician-
administered observation and corresponding caregiver interview capturing DSM-5 sensory
reactivity symptoms in children with neurodevelopmental disorders
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LOST survey

Please complete the survey below.

Thank you!

Are you willing to take this survey?

Specify why not done:

Interviewer initials

Visit type:

Visit date

BASIC INFORMATION
The goal of this questionnaire is to identify pattern
support people who are having such losses.

This questionnaire asks about skills in all areas of dg
motor, social, self-care, language, and stability of b

All people can lose abilities when they are seriousl
the illness is over. It is important to separate not b

sick from losing the ability to do those things even when the person is in their usual state of
health. Their usual state of health might include ongeoing conditions such as epilepsy,
constipation, feeding difficulties, short mild illnesses such as colds, or other stable health
problems. Please note that it is not uncommon for loss of skills to begin during a spell of
illness, but only report skill loss that persisted after the illness resolved.

Sit without support: O Yes

No
Ewer learned this skill? Don't remember

Ewver lose this skill?

() None
() Less than half
() More than half

QO Al

Compared to the highest level ever reached, how much
have they re-learned this skill (give your best
estimate):

O Yes
) No

Are they able to sit without support right now?

Walk without support: O Yes
O No
() Don't remember

Ewver learned this skill?

COMMUNICATION SKILLS

Use simple gestures like pointing or waving:

Ever learned this skill?

O Don't remember

Ever lose this skill?

O Yes

) No

L

) Don't remember

Compared to the highest level ever reached, how much
have they re-learned this skill (give your best
estimate):

) None

() Less than half
) More than half
O All

Are they able to use simple gestures like painting or

waving right now?

) Yes
=
2 No

Ever lose this skill?

) None
() Less than half
() More than half

Compared to the highest level ever reached, how much
have they re-learned this skill (give your best
estimate):

Al

Audrey Thurm

Guide you to an object or place to communicate a need
or desire:

Ever learned this skill?

) Yes
Z No
) Don't remember

Ever lose this skill?

) Yes

=

) No

) Don't remember

Compared to the highest level ever reached, how much
have they re-learned this skill {give your best
estimate):

O None

() Less than half
) More than half
O Al




Neuropsychiatric Symptoms

Psychiatric Features

Phelan-McDermid Syndrome Inventory for Psychiatric Symptoms (PIPS)
Asif M. Rahman, MD and Alexander Kolevzon, MD

Adapted from DSM-5-TR and DM-ID-2

Adapted from the CIPIPID developed by Teresa Kohlenberg, MD

Are you willing to take this survey [Yes | No]
Date [Free text]

BASIC INFORMATION

The goal of this information is to identify patterns of psychiatric illness in Phelan-McDermid syndrome (PMS)
so we can know how to better support people who experience these symptoms. This survey asks about
symptoms related to mood, anxiety, psychosis, attention, hyperactivity, and behavioral problems.
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Consensus Guidelines Working Groups

Specialty Area Leader(s)

Psychiatry/Psychology Alex Kolevzon
Neurology Jimmy Holder
Dentistry Tegwyn Brickhouse
Cardiology Ron Lacro
Gastroenterology Billy Bennett
Nephrology/Urology Jeff Saland
Physiatry Scott Paul
Endocrinology Robert Rapaport
Clinical Genetics Jon Bernstein
Primary care Celanie Christensen
Gynecology Lori Levi
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» Family representatives participated in many of the working groups
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Why the Phelan-McDermid Syndrome-
Neuropsychiatric Consultation Group (PMS-NCG)?

» Patients with PMS may develop complex neuropsychiatric symptoms,
including features of bipolar disorder, catatonia, and regression in sKills;

commonly react paradoxically to standard medication interventions;

» cared for by a wide array of physician specialties, most of whom have
minimal experience with PMS;

» the family and physician fill out the intake form to provide background and
focus the team on the consultation questions;

» physician sends intake form to alexander.kolevzon@mssm.edu, who

schedules an hour for a video consult (mondays twice monthly at 2pm ET)







https://[pmsf.org/neuropsychiatric-consultation-group

Expert Consensus Recommendations* for the Pharmacological Management
of Mood Cycling in Phelan-McDermid Syndrome

Dlagrastic assessment

Fule out physical health causes
[#.5.. epllepsy, immunclagic, pain

due to dental zsues,
metabalic, ar thyrodd)?
l Mo
Relationship to menstrual cyde?
En.:dd.m;umncp, If 50, trial lorazepam per
catatania algarithm

if comorhid psychi If pre-pubsertal, can cansider
dase antipsychatic antipsychtic E line
{OUE, ARI, D42, RISP) (CHUE, ARL, OLZ, ASF]

Partial response of nonresponse Respanse

Response

Add benzodiarepine
[larazepam, cianarepam)

Partial Response

Agltation andfor
mania can be

excited catatanda [T —

Switch toa different mood
— bl =
stabilizer [VFa, LI, LaM} zodlazapine
{lizraze pam, clonazepam)

MAMTEspanse

I increase cautiously as tolerated I
Fartial respanse ar ranrespanse Respanse

Response

Partial Respanse Switch benzadiazepine
{lorazepam, clonazepam)

Monresponse  |comsicer)

Response

Add |ow dose antipsychotic
{QLIE, &RI, DLZ, RISP)

Monresponse
Switch antipsychiotic
{QUE; ARI; OLT; RISP]

Partial respanse or
nonresponss

Switch mood stahbilizer
{8z, oxc, TO9)

iconsider)

Fespanse

I increase cautiously as tolerated I

Response

Manrespanse

*These reccmmendations are not established as “evidence-basel
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Sensitivity to Psychiatric Medications in Phelan-McDermid Syndrome

From: Alex Kolevzon, MD, PMS MAC chairperson; William Bemnerr, Jr, MD, MS; Elizabeth
Berry-Kravis, MD, PhD; Ann Neumever, MD; Curtis Rogers, MD. Teresa Kohlenberg, MD

Dear families affected by Phelan-McDermid syndrome (PMS),

It has come to the attention of the PMS Medical Advisory Committee that many individuals with PMS
have significant difficulty tolerating commonly used psychiatric medications for behavioral symptoms,
mood and anxiety disorders, and sleep disturbance. For this reason, we wanted to provide the following
guidance that we hope will inform discussions of appropriate interventions with your providers.

The PMS Meuropsychiatric Consultation Group (https://pmstf.org/neuropsychiatric-consultation-group/)
was formed in 2018 to collect data on treating neuropsychiatric symptoms associated with PMS and
to provide remote consultation to physicians caring for these challenging individuals. These case
consultations, along with additional evidence from the published literature, have identified two patterns of
concern we would like to highlight here:

1. Treatment with selective serotonin reuptake inhibitors (SSRIs) for symptoms of depression in PMS is
associated with a high rate of emergence of manic symptoms and worsening behavioral agitation.

2. Treatment with antipsychotic medications appears to be less well tolerated in PMS as compared to in
other neurodevelopmental disorders, with an increased risk of symptoms of catatonia as well as higher
rates of other associated side effects.
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Catatonia and Neuroleptic Malignant syndrome (NMS)

Around puberty or in early adulthood, some people with PMS are prone to develop bipolar disorder,
associated psychotic features, and severe anxiety or obsessive compulsive symptoms. When distressed,
some may develop new aggression or self-injurious behaviors, or fry to run away.

Emergency Department and Urgent Care providers must be aware that:

- People with PMS are extremely sensitive to antipsychotics, with high rates of extrapyramidal
symptoms, medication-induced catatonia, and neuroleptic malignant syndrome (NMS).

- Antipsychotics should be used only when alternative medications to manage difficult symptoms have
been explored, and then at only low doses.

- Intramuscular doses of medications like halopendol have trnggered NMS n some people with PMS,
and repeated doses of antipsychotics can induce catatonia.

- The use of more than one antipsychotic medication at a time 1s strongly discouraged.

- Catatonia occurs in roughly 50% of PMS patients who develop psychiatric symptoms.

- Catatonia itself can be the first episode of psychiatric disturbance.

- When catatonia occurs, it may be stuporous, but hypermotoric catatonia with prominent, purposeless
restlessness, agitation, and atypical aggression resembling manic delirum 1s also well descnibed in
PMS.

- If catatomia 1s suspected, PMS patients tend to respond well to lorazepam TID, sometimes requiring
increases to high doses (see Pharmacological Treatment Guidelines attached below).
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