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Mechanism of action

Action of BTA

* Preferentially acts on cf
sympathetic nerve terminals)

¢ neurons (motorand

* Non-cholinergic actions

- BTA blocks the Ca?*-evoked neuroexocytosis of neurotransmitters
other than Ach

« Potential indications for hypersecretory diseases, myofascial pain
syndrome, trigeminal neuralgia, and chronic migraine

* Sympatheticsudomotor C nerve fiber terminals— co-localization of Ach
and CGRP

* CGRP = enhancing cholinergicsweating
+ BTA = reduction of focal hyperhidrosis

Proposed Mechanism of Action for
the antinociceptive action

* Preclinical findings
+ Inhibit substance P release in dorsal root ganglion neurons

» Reduce stimulated release of CGRP from trigeminal ganglia
neurons

« In the experimental pain model, BTA inhibits activation of primary
sensory neurons (glutamate release; Fox expression in the spinal
cord, and activation of wide dynamic range (WDR) neurons in the
dorsal horn)

* Healthy volunteers
« Did not show anti-nociceptive effects

NeuroToxicology 26 (2005) 785-793
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Botulinum Toxin Type A for Treatment of Chronic Migraine

Proposed Mechanism of Action for
the Headache disorders

* Hypothesis = deactivation of sensory neuron (1st-and
maybe 2nd-order neuron)

* Direct effect on peripheral sensitization
* BTA Inhibits evoked release of CGRP in TG
« BTAinfluences the release of SP in DRG
«+ BTA inhibits mechanical nociception in peripheral
trigeminovascular neurons

* Indirect effect on central sensitization
« BTA-truncated SNAP-25 in the medullary dorsal horn

Toxins 2015, 7, 3818-3844; doi:10.3390/toxins7093818

Proposed Mechanism of Action for
the Headache disorders

* Extracranial injection = modulates intracranial meningeal
nociception

« Actions on nociceptive C fiber
» No influence on non-nociceptive mechanoception or activity of A
fiber

« Suture injection > suture + muscle injection

Zhang et al. Cephalalgia 2016, 36(9) 875-886.
Burstein et al. Cephalalgia 2014, 34(11) 853-869.

Trial Results

PREEMPT trial

* The Phase Ill REsearch Evaluating Migraine Prophylaxis

Therapy 1,2 (PREEMPT 1,2)
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igure 1. PREEMPT study design.
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Aurora etal. Cephalalgia 30.7 (2010): 790-803.

* PREEMPT-1
* Primary outcome: headache frequency (NEGATIVE)
* Secondary outcome: headache days/ migraine days / moderate-severe
headache days ... (ALL POSITIVE) migraine frequency (NEGATIVE)

* PREEMPT-2
* Primary outcome: headache days (POSITIVE)

+ Secondary outcome: migraine days / moderate-severe headache days / Total
headache hours (ALL POSITIVE) headache frequency (POSITIVE)
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Diener et al. Cephalalgia 30.7 (2010): 804-814.
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How should we expect the effect?

* pooled analyses of PREEMPT 1&2 trials
* 50% responder rate = 47.1% at 24 weeks (2 cycles)
* 50% responder rate = 68.8% at 56 weeks (5 cycles)
+ 75% responder rate = 22.8% at 24 weeks (2 cycles)

« Real-world data of 254 patients
+ Headache days: 27 days = 18 days (-7 days)
+ Migraine days: 15 days = 7 days (-6 days)

DiSCUSSiOh With PatientS « Crystal clear days: 3 days = 12 days (+7 days)

« It’s important to set a realistic goal before treatment

Auroraetal. Headache 2011;51:1358-1373
Khalil et al. The Journal of Headache and Pain 2014;15:54

Is it mandatory to repeat the injection

?
How many cycles are needed: eviery.3 mahths?

« No absolute number of cycles « Not mandatory but...

« Single injection may lead to a long-term remission « At least half of patients show aggravation when BTA effects are diminished
« You can discuss with regular injection every 4 months or as needed

But... « Better outcome of early treatment (5 cycles) than later treatment (3 cycles)

« PREEMPT trial consisted of 2 cycles Week

4 8 12 16 20 24 28 32 36 40 44 48 52 56

°

« Responder rate may rise after repeated injection

+ 50% responder rate i e S
* ~50% at 24 week (2 cycles)

* ~70% at 56 week (5 cycles)

Placeo.

~

(Mean Change from Baseline)

« Plan at least two regular injections with patients prior to the first injection
regardless of the initial response (Personal opinion)

Cephalalgia 2015, Vol. 35(10) 864-868
Headache 2011;51:1358-1373

Can | predict non-responder prior to the

Some patients are non-responders gt
lnjectlon.

« Definition of responder
+ 30% reduction of HA days (30% responder) * Predictor of l’esponder
* 50% reduction of HA days (50% responder)

+ Shorter disease duration (Eross EJ et al, 2005)

+ “Imploding” headache nature (Jakubowski M et al, 2006)

+ Unilateral location, scalp allodynia and pericranial muscle tenderness

(Mathew Nt et al, 2008)

« Maximal effect = 3 weeks

5 - . i v oo
Less than 50% of patients respond to the first injection - Ocular-type headache (Kuan-Hsiang Lin et al, 2014)

« Non-responder at 1st cycle + Increased interictal calcitonin gene-related peptide (CGRP) and
—additional 10% respond at 2nd cycle vasoactive intestinal peptide (VIP) in responders (Cernuda-Morollon E
—additional 10% respond at 3rd cycle et al, 2014)

+ Shorter disease duration and higher pretreatment MCA/ICA index on
TCD (Lee et al, 2016)

J Neurol Neurosurg Psychiatry 2015;86:996-1001.
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Botulinum Toxin Type A for Treatment of Chronic Migraine

Isn’t the BTA just a placebo?

« High placebo effect in trials for treatment of headache disorders
« Spontaneous conversion (CM <> EM)
« BTA decreases plasma CGRP levels in patients with CM

@
=

CGRP (pg/mi)

23
=
CGRP (pg/mi)

Pre Post
Responders Nonresponders

Cernuda-MorollonE et al, 2014 Neurology

155U vs 195 IU
Higher dosage might be better

Fixed—dose fixed—site + Follow—the—pain > Fixed—dose fixed—
site

06 o

i oo
O rae

o
Migraine days.

Headache daysimonth

Months Months
Negroet al. The Journal of Headache and Pain (2016) 17:1
DOI 10.1186/510154-016-0591-3

Any caution after the injection?

* Side effect: Injection site pain, headache, ptosis, reduced
facial expression, shoulder/neck weakness...

* Do not rub the injection site, especially the forehead, on the
day of injection

- may lead a diffusion of BTA to functional muscles
* Can wash gently the face on the day of injection

* Do not shampoo the hairs on the day of injection

Injection Details

Preparation

s, S
Bl B

Botulinum toxin A 100 IU (X2)

R\

1cc Insulin Syringe (X4) or 1cc simple syringe (X4)
30G needle (X4)

2cc Syringe (X2)

Reconstitution and Dilution

W ..,
. l

= —

50U per 1cc

+ s

100U N/S 2cc

~ ssssgggg_g-eg l

For each injection site the injection volume will be 0.1 mL= (5 U/site)
Administered IM using a sterile 30-gauge, 0.5-inch needle

5U per 0.1cc

Chehel A eS| 20174 K36} FA ka2 - 242 -
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General Instructions

* 155 |U PREEMPT protocol
* Fixed-dose fixed-site (FDFS) strategy
 Additional follow-the-pain strategy

* Depth of the needle
* Not too superficially (to prevent injection into the dermis)
* Not too deep (to prevent injection directly on the periosteum)

* Direction of the needle
* 45-degree angle (*exceptions: forehead, trapezius injections)
* With the bevel up
* Not toward the muscles of frequent side-effects

* Injection
* Ensure no blood regurgitation before the injection
* Hold the hub of the needle

PREEMPT protocol

Overview of the Injection Sites

B
(onesite)
Frontalis: 10 U
\ each side //

" BOTOXE can

“Upto an additional two doses (2x5 Units).
*Upto an additional 4 doses (45 Units).
Blumentelc AM et al. Headache. 2010,50:1406-1415.

A. Cormugator:5 U
P 50

Corrugator
(10 Units divided in 2 sites)

1 FB (1.5cm) above the medial superior aspect of the orbital ridge

Between the two corrugator sites

140
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Botulinum Toxin Type A for Treatment of Chronic Migraine

WinaVl Video Converter

Unregistered Version

(=5

1FB (1.5cm) above the corrugator site
1FB laterally from the first one (the mid-pupillary line)

WinaVl Video Converter
Unregistered Version

Chehel A eS| 20174 K36} FA ka2 - 242 - 14
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Inion of the occipital protuberance

Mastoid process,

Inion of the occipital protuberand

ideo*Converter
tered Version

X

Supra-nuchal line Of 2 2 & Inject S} X| 2

Inion of the
occipital
protuberanc

e

RA\QEVidEO Conwverter
registered ) i

Palpate the paraspinal muscle
Palpate the cervical spine
Locate the spine 3cm below
the occipital protuberance
Then 1cm lateralto the spine
e : Inion of Occipital Protuberance
(1st inject point)
Then 1.5cm diagonally
from the 1st inject point
(2nd inject point)

Bevel = upward
45 degree toward the ear inails

Neutral cervical position 0| A{ A| &
(D7H =0lX| &3 & A)
Hairline 9% © 2 Bt A|8}f
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al paraspinal
njection sites

ALL injectionsshould be located within the hairline
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Botulinum Toxin Type A for Treatment of Chronic Migraine

' c,;*‘):\Trapezius

injection sites

Inflection Point

Inflection Point

Needle® 72| M Al™H

o-———— Trapezius
injection sites

Midway between the inflection point and acromion

ALL should be supraclavicular
Avoid the inferomedial portions of the trapezius and acromion
- may produce weakness

References:

1. Blumenfeld A, Silberstein S, Dodick D, et al. Method of injection of onabotulinumtoxinA
for.chronic migraine: a safe, well-tolerated, and effective treatment paradigm based on

the PREEMPT clinical programaheadache 2010:80:1406-1418.

Unregistered Version
. BOTOX (onabotulinumtoxinA) Prescribing Information]: Irvine, CA: Allergan, Inc.; 2013.

Modified protocol
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Procerus Injection (modified)

CLINIC

Superficial Injection into the belly
90 degree

PREEMPT

Corrugator Injection (modified)

CLINIC

PREEMPT

Superficial Injection
90 degree

90 degree

Frontalis Injection (modified)

CLINIC

PREEMPT

A 0| FLEE= AXTH
Forehead2| upper 1/3 0| 40|
s

Forehead Injection (modified)

Forehead
Upper 1/3 O|L}

y 1
Modified

PREEMPT
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Botulinum Toxin Type A for Treatment of Chronic Migraine

Distributions and Areas Innervated by
the Trigemino-cervical Sensory System

Auriculotemporal Nerve

Supratrochlear Nerve - Greater Occipital

Supraorbital Nerve Nerve

- Lesser Occipital
Nerve

Cervical Rami

2010,

Scouenke Metal, eds.

greater occipital_—= zygomaticotemporal

supraorbital
zygomaticofacial
supratrochiear

intratrochlear

external nasal

infraorbital

buccal

mental

great auricular

transverse cervical

supraclavicular

Nerve
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