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Gene therapy

® Gene replacement
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Gene replacement

® to deliver the normal copy of a mutated gene
@ Delivery systems
® Viral vectors
® Ex} Onasemnogene abeparvovec for SMA

® Non-viral vectors
® Caticinc polymers
® Cationic lipids
® Engineered polypeptides
® nanoparticles
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Antisense oligonucleotides (ASOs) & RNA interference (RNAi)
® ASOs - Short, synthetic, single-stranded oligodeoxynuclectides

® ANAI - using siRNA (Double-stranded RNA)

® a natural cellular defense mechanism against RNA-based viruses in which foreign, double-
stranded (viral} BNA molecules are identified and used as templates for the specific cleavage of
complementary (viral) RNA.

W s e T B ——

Patisiran for TTR
it s st —
— i

—==— =

=l "@'

e oy o
Husinersen for SMA i i i

mepienfocow. | R I — o

e b S——

Wi D G s o R o oy P L G 1ar v 1 e Do et 3. 14 155101

Spinal muscular atrophy

® Leading inherited cause of infant maortality

® Proximal limb and truncal muscles most affected
® Genetic mutation in the SMN1 gene

® [ncidence T in 10,000; Carrier frequency 1 in 40
® 600% have SMA type |
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Gene therapy for Spinal muscular atrophy
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DOnasemnogene abeparvover
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FDA approved pts < 2 y.o. (May-2020)

Nusinersen: splice switching AS0 (T gd4mal

Truncaned il FOA approved all pts (Dec-2016)
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Risdiplam: splicing modifier [po daily}

FOA approved pts = 2 mo [Aug-2030]

TTRFAP

® Transthyretin - an of thyrendre & retincl-Binding protein
® Produced by liver (90%), choroid plexus, retina,

@ Transthyretin familial amyloidosis polyneuropathy
® AD inherited disorder involving multiple organs
® TTR = misfolding and deposition of amylaid
® Frequent cardiac and eye Involvement

® Therapy
® Inotersen - antisense oligonucleotide, inhibits hepatic
production of TTR
#® Patisiran - RNA interference therapeutic agent, inhibits
hepatic synthesis of TTR

® Tafamidis & Diflunisal - The TTR tetrames stabilizers
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® Open label extension study of the Neuro-TTR study
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A phase ||, opan-label, extension study of
long-term patisian trestment In patlents
with heseditary transthyretin-mediated

(hATTR) amyloidasis

Patisiran in TTR-FAP

® 24 month Phase Il Open label extension study
(Apollo Phase Il went out 18 mos)
27 pts entered the study

® 36/27 pts reported AEs (95%) i,
majority mild-to-maoderate §
= M/C: Milel flushing and infusion related reactions i: — ] ’l
® At 24 mos, mean mNIS+T decrease from baseline was ; = - {/" |\\
.95 points. i
® Other clinical parameters demanstrated stability over 24 If \
mos 1 1
i ]

Tiess jrsintes)

SOD1ALS

©® 5001 mutation: up to 2% of all cases of ASL
® a toxic gain of function has been considered to be the most likely mechanism in ALS caused
by SO0 mutations,
® Phase 1-2 trial of ASO Tofersen for SOD1 ALS
me NEW ENGLAND
JOURNAL y MEDICINE

e (-2 Trial of Astisease figoauclscrie Toferaen
fox 5001 ALS
® N=30 e
® Tolersen :
® ASO: RNase H-dependent degradation of SOOL mRNA
® intrathecal ingection for 12 weeks (5 doses) S W W

ASOs Targeting mutant ALS genes
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Emerging small-molecule therapeutic approaches for ALS

® TDP-43 ® C9orf72

Trial of Sodium Phenylbutyrate-Taurursodiol for ALS
Oral Sodium Phenyll T

diol for ALS

— Participants
Dofirite ALS
Within 18 mos after Sx onset

SV = 60% of predicted value

Sadium phenylbutyrate - mitigating

endoplasmic reticubum stress.

~1.66 Taurursadial; mitigating mitochandrial
pointsfmo points{me aysfunction

Bath reduce nevranal desth in
experimental models.
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CIDP - Nodopathies and Paranodopaties

& <10% of CIDOP patients harbor auto-
abs directed toward the paranodal & === - -
nodal complex. —

® Paranodal complex

® HNewrofascin-155

& Contactin-1

* Contactin-associated protein 1
® Hodal complex

® Haurcfascin- 140186

® igG4 s the predominant lsotype L L I[|'

® ‘Nodo-paranadopaties’
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CIDP - Nodopathies and Paranodopaties
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Antibodies to neurofascin, contactin-1, and contactin-associated protein 1in CIDP

® 342 sera from CIDP patients tested

®19 pts (5.5%) had antibodies against NF155 (n=9), CNTN1 (n=3), Casprl (n=6),
NF140/186 (n=1).

® Predominant Ab isotypes were IgG4 (n=13)
® Non 1gG4 isotype (n=6: NF155=3; Caspr1=3)
® These patients had no distinct clinical features or response to treatments compared with
seronegative patients.
® 9G4 seropositive vs. 64 seronegative CIDP patients
#® Subacute onset in 69% seropositive and 28% seranegative,
® Tremor (695 vs. 129%), sensory ataxia (85% vs. 35%): more common in seropositive.
® Seropositive patients had lower response to IVlg compared to Ive pts.

Electrophysiologic features of CIDP with IgG4 abs against NF155 or CNTN1

® EDx data from 13 NF155 and 9 CNTN1 4ve pts.
L]

® All NF15 and CNTNE pts fulfilled EFNS/PNS EDx
criteria for definite CIDR.

® CNTNT and NF155 EDx profiles were similar and both
had more pronounced electrophysiclogic changes
than seronegative pts.

® Median nerve motor OV <24 mis, or ulnar motor OV

<26 m/s or ulnar motor distal latency =74 ms were

- predictive of positive antibedies with a sensitivity
e 5% and specificity 93%
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Vitamin D in Painful Diabetic Neuropathy Vitamin D in Painful Diabetic Neuropathy
® Study of 43 patients with TIDM

® Study of 45 patients with T2DM
® 20 painless neuropathy (OPN) ® 14 painless neuropathy (OPN)
® 23 painful neurcpathy PON) ® 17 painful neurcpathy PON)
® 14 non-diabetic contrals ® 14TI0M without neurapathy
® Mo significant differences for DPN and PDN regarding labs, ® 14 heakthy controls
neurological deficits, EDx, IENFD, and CCM. "

® Serum 25({0H)D levels were lower in PDM compared to DPN (p=0.03)

® The odds ratio for painful dizbetic neuropathy for vitamin D '
deficiency <20 ng/mlL was 9.8 {p=0.003},

. ® A systematic review and a meta-analysis
, . ® 13 studies, 2814 TZDM patients
® Serum 25(0HID in T20M with neursgathy group was kawer than T20M without newropathy group {p=0.00001)
Wy ad - & Serwm 250HID deficis wias & risk Factor for in TZDM patients {RA=1.07)
® The concentration of 25(0HID was positively related to risk of T20M with newropathy
“ s . e Tr

Vitamin D in Painful Diabetic Neuropathy Developments in therapeutics

® Does vitamin D supplementations improve peripheral diabetic neuropathy?

® Complement inhibitor
® 50 T20M with painful diabetic neuropathy # Eculizumab (g2w)
& Weekly 50000 1U of vitamin D3 for 12 weeks orally, ® Ravulizumab ig8w, on phase Il clinlcal trial for MG)
® Zilucopian
“‘:‘;'x’w g s ® asmall (3.5 kDa), 15-amine acid macrocyclic peptide
Variables Befoee Trial Mean {2501

After Trid Mean {507

# binds to C5 with high affinity and specificity.
® prevents the cleavage of £5 into complement components C5a and C5b,

Fasmm plasma plicone (Mg |
s

Developments in therapeutics Developments in therapeutics

@ Zilucoplan Phase Il study @ Zilucoplan Phase Il study
L] ized, double-blind, placebo-c lled, multicenter T o ™
® Key eligibility: adult AChR Ab positive generalized MG (MGFA IHVal, GMG score 12 or more I

® a dally SC self-injection of placebe, 0.1-mg/kg zllucoplan, or 0.3-mgfkg zilecoplan for 12 whks
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Safety Mitimal syrmpstam expression (MSE), defined
1= lw.::‘m;l. = m':ﬂ!"""" “m;’:"“‘*m“ - No treatment related SAEs as Miyasthenia Graws Activities of Daily Living
14 bt 8 sarious AEs - none considered refated to the study drug scormaf Do | at 12 weeks,
! M Twa pts discontinued before week 12
: ! - One placebo treated due to worsening MG
" " One with zilucoplan (03 mafkal due to prolonged hespital admission for deertioulitls exacerbation

Mo meningitis
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Developments in therapeutics

® Antagonism of the neonatal Fc receptor (FeRn)

o TSI VD 11T HACD,

Developments in therapeutics
® Efgartigimod, randomized phase || study in generalized MG

® an IgGl Fc portion mutated to increase FcRn affinity at physiclogic and acidic pH
® Key eligibility: adult AChR Ab positive gMG IMGFA 11 - IVa), MG-ADL score 5 or more
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Developments in therapeutics

® Efgartigimod, randomized phase || study in generalized MG

Developments in therapeutics
® Argenx announces positive topline results from phase Il ADAPT trial of Efgartigimod in
patients with generalized MG

Developments in therapeutics

® Antagonism of the neonatal Fc receptor (FeRn)
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Classification of inflammatory myopathies
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@ The five most recognized types of inflammatory myopathies
® Dermatomyositis
. i necrotizing
® Overlap myositis {including antisynthetase syndrome)
® Sporadic inclusion-body myasitis
® Folymyositis.
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Autoantibodies of inflammatory myopathies
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Immune Checkpoint Inhibitor (ICI)

®|Cls - cancer immunotherapy agents = L
effective against a wide range of (i et R ]
cancers

® Targets
® CTLA-4: ipilimumab
® PO-1: pivolumab
® PO-L1:  pembrolizumab,  cemiplimab,
atezolizumab, durvalumab, avelumab

® CTLA-4, PD-1, & PD-L1 are involved in the
requlation of T cell activation
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irAEs associated with ICls

® Exposure may increase risk of immune-related adverse events (irAEs)
® The result of immune response against self-antigens

@ Neurological irAEs are reported in up to 3% of patients,

Pirropy phencapes

@ Peripheral Neuropathies associated with ICls
® Cranial neuropathies including facial nerve palsy
® Trigeminal neuralgla
& Sensory neuronopathy
® Sensory axonal polyneurcpathy
® Small fiberfautonomic neuropathy
® Demyelinating neuropathes: GBS, CIDP
® Meuralgis amyotrophy
& ANCA vasculitis

= Coareal remprmpthy

= Pabratiumeopaity

irAEs associated with ICls

® irMyositis
® The most commonly reported neurclogical irAEs associated with 1C1s
® More commaonly cccurs in elderly patients at a mean age of 70 years {Male > female)
® Onset within the first 2 months after ICIs
® Myalgia: neck, back, or proximal limbs, preceding weakness,
® Weak predominant proximal, and sy ical
® Often axial weakness with dropped head
® Frequent ecular imvolvement
#® Facial weakness and involverment of bulbar muscles 50% of cases
® Respiratory muscle failuse possible
® CK elevation (CK can be normal)
® Muscle bicpsy

® necrotizing myufathic changes with a varizble degree of necrotic myofibers associated with
inflammatory infiltrates,

irAEs associated with ICls

®iMG
® The most commonly reperted neurolagical irAEs assaciated with |Cls

® Fluctuating and fatigable [30%) muscle weakness, invelving ocular, bulbar, and/or respiratory
muscles

® Typically, generalized MG at onset with rapid progressicn to myasthenic crisis
® Myositis and myocarditis overlap possible

® Anti-AChR antibodies positive (57%-83%)
® Mo correlations anti-AChR titers and IPMG severity
® HyperCKemla pessible pointing to an overlap syndrome

Treatment of irAE associated with ICls

® Administration corticosteroids {oral or IV) had a significant association with favorable
clinical outcomes (76% vs 24%; p=0.023}.

® Consensus guidelines use corticosteroids in patients with severe neurological IrAE.?

@ Although GES patients are not usually treated with corticosteroids they are associated
with favorable outcome and should be considered first line treatment.
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EDx during the COVID-10 pandemic
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Guidance for resumption of routine electrodiagnostic testing
during the COVID-19 pandemic

Urvi Desai MD® | Charles D. Kassardjian MD, MSc® | David Del Toro MD® |
Nida Gleveckas-Martens DO* | Jayashri Srinivasan MBBS, PhD® |

Deborah Venesy MD® | Pushpa Narayanaswami MD” © | the AANEM Quality and
Patient Safety Committee’

EDx during the COVID-10 pandemic

® Patient scheduling

® Lengthen intervals between EDx appointments based on space and quidelines for distancing
® Arrival

® Soclal distancing, check-in from car and only come In when ready

® Safety
® All wear miasks, all patient perform hand hygiene and all provides with PPE including gloves, masks,
and eyewear
® Screening

® Symy v checklist day prior to appointment, second screen when entering building; postpone

testing in positive ar suggestive patients until at least 10 days have passed

® Outpatient

® Avold observers (Med students, visiting trainees); continue In those In whom EDx training
requitement must be met with precautions, preassembled single-use kit for each patients

Hematoma risk after needle EMG in patients using NOAC

® Assess safety of needle EMG in patients on nan-vit K oral anticoagulants (NOACs)
® WOACs: dabigatran, rivoroxaban, apixaban, edoxaban

& Compare to the risk between warfarin and NOACs

& Manitored patients on warfarin ar NOACs for 2 hours after needls EMG
& Ultrasound an all'high risk"muscles

TABLE 2. Type of Compheation snd Muscle Grougs Tested

® 58 pts (NOACs: 29; Warfarin: 29} Type of
® 9 pts (3.3%) with hemarrhagic complications Eemsboen Muscle (Nussber)
® THDACS Acuee hivedrg Tikafts amtariar {1}
2 Walari Clinied Tibialin srvcrae {13, iluspacas |1}, blesga {1,
il o jre— extensor dighorars commards (1)
® 69 - clinically relevant non-majos bleeding Vltrsararl Lusstar pusapiral {11, fexor puilici lomgas (11,
® SHOACS T warfarln Besmen iligasas (1)

@ Acute bleading need pressure {ivaraabian)
# Swith hematoma needing ice

£ 0 | » . e

® 3 with asymptomatic hematoma on US

Hematoma risk after needle EMG in patients using NOAC

® Risk of bleeding with NOACs in EDx is low, and similar to that of warfarin
® Eleading risk between 0.62-1.45% (per muscle tested)

@ Although no events in either study required ongoing management, 66% (6/9 events)
met criteria for clinically relevant non-major bleeding

® Overall, most hematomas related to needle EMG are self-limited, and without serious
clinical consequences

® However, patients should always be ¢ 1 fireg risk

U/S improves detection of treatment-responsive CIN

® Ultrasound assessment

® cross-sectional area at standardized sites bilaterally: the median nerve at 1/3 of the
forearm, at 1/2 of the upper arm, and the C5, C6, and C7 nerve roots

U/S improves detection of treatment-responsive CIN

Accuracy of Nerve Ultrasound in Confirming Chronic
Inflam Neuropathi

NS with nerve
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