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Legal Disclaimer
This presentation includes forward‐looking statements within the meaning of the Private Securities Reform Act of
1995. All statements other than statements of historical facts contained in these materials or elsewhere, including
statements regarding Harmony Biosciences Holdings, Inc.’s (the “Company”) future financial position, business
strategy and plans and objectives of management for future operations, should be considered forward-looking
statements. Forward-looking statements use words like “believes,” “plans,” “expects,” “intends,” “will,” “would,”
“anticipates,” “estimates,” and similar words or expressions in discussions of the Company’s future operations,
financial performance or the Company’s strategies. These statements are based on current expectations or
objectives that are inherently uncertain, especially in light of the Company’s limited operating history. These and
other important factors discussed under the caption “Risk Factors” in the Company’s Annual Report on Form 10-K
filed with the U.S. Securities and Exchange Commission (the “SEC”) on March 25, 2021 and its other filings with the
SEC could cause actual results to differ materially and adversely from those indicated by the forward-looking
statements made in this presentation. While the Company may elect to update such forward-looking statements at
some point in the future, it disclaims any obligation to do so, even if subsequent events cause its views to change.
This presentation includes information related to market opportunity as well as cost and other estimates obtained
from internal analyses and external sources. The internal analyses are based upon management’s understanding of
market and industry conditions and have not been verified by independent sources. Similarly, the externally sourced
information has been obtained from sources the Company believes to be reliable, but the accuracy and
completeness of such information cannot be assured. Neither the company, nor any of its respective officers,
directors, managers, employees, agents, or representatives, (i) make any representations or warranties, express or
implied, with respect to any of the information contained herein, including the accuracy or completeness of this
presentation or any other written or oral information made available to any interested party or its advisor (and any
liability therefore is expressly disclaimed), (ii) have any liability from the use of the information, including with respect
to any forward-looking statements, or (iii) undertake to update any of the information contained herein or provide
additional information as a result of new information or future events or developments.
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Topics to be Covered
 Life cycle management (LCM) strategy for pitolisant
 Overview of Myotonic Dystrophy (DM)
 Patient insights
 Scientific rationale for investigating pitolisant in patients with DM
 Phase 2 clinical trial of pitolisant in patients with DM1
 Concluding remarks
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Pitolisant: Portfolio in a Product Opportunity
Mechanism-based approach to
drug development and initial LCM
studies based on:

Cerebral cortex:
• Attention; vigilance
• Executive functioning
• Cognition

 Role of histamine in normal physiologic
functioning

Limbic Circuit:
• Emotional control
• Behavioral processing
• Consolidation of
memory

 Role of histamine in disorders of
orexin deficiency
 Location of H3 receptors throughout the
CNS
 Limited H3 receptor populations outside
the CNS
 Proven clinical efficacy of pitolisant for
EDS

Hypothalamus:
• Sleep-wake regulation
• Hunger-satiety
• Activation of the cortex
Brainstem:
• Integration of neural circuitry
(NE, 5-HT, DA, ACh)
• REM-Sleep Centers
• Descending control of
neuromuscular system

Pitolisant has a unique MOA with potential for multiple additional indications in
rare disease patient populations with unmet medical needs
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Life Cycle Management for Pitolisant
“Portfolio in a Product”

Evolving Beyond Sleep & Wakefulness

New Indications
Based on H3R MOA
in Additional Rare
Disease Patient
Populations

Label Expansion
in Narcolepsy
Building industry
leadership in narcolepsy

•
•

Pediatric Narcolepsy indication
Pediatric Exclusivity

Excessive daytime sleepiness
(EDS) primary endpoint and
exploring new clinical endpoints
related to attention/vigilance,
cognitive function, behavior
and fatigue
•
•

Prader-Willi Syndrome (PWS)
Myotonic Dystrophy (DM)

5

Common Thread in Disorders Being Investigated:
Decreased Orexin Levels
Decreased Orexin in PWS

Omokawa M, et al. Decline of CSF orexin (hypocretin) levels in Prader–
Willi syndrome. Am J Med Genet; 2016:1181–1186.

Decreased Orexin in DM1

Martinez-Rodriguez J, et al. Decreased hypocretin-1 (Orexin-A) levels
in the cerebrospinal fluid of patients with myotonic dystrophy and
excessive daytime sleepiness. Sleep; 2003 May 1;26(3):287-90.

Evidence of hypothalamic dysfunction and impaired orexin system;
important role of histamine in setting of orexin deficiency
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Myotonic Dystrophy: Disease Background
 Rare, neurological and multi-system disease



 Dystrophia Myotonica (DM)
Most common form of adult-onset muscular dystrophy
Genetic disorder, autosomal dominant inheritance; two types:
 DM1 trinucleotide repeats (CTG) in DMPK gene on
Chromosome 19
 DM2 tetranucleotide repeats (CCTG) in CNBP gene on
Chromosome 3

 Epidemiology

DM1 much more common than DM2
Estimated prevalence from medical literature ~1:80001,2
Latest epidemiologic data from newborn screening study3
• Prevalence of genetic mutation 1:2100 births
• Suggests ~160,000 people in the US with the genetic
defect for DM1
 Estimated number of patients currently diagnosed: 40,000
• Potential for increased diagnosis with more awareness of
the disorder and its impact




1.
2.
3.

Norwood FL et al. Brain 2009;132:3175–3186.
Siciliano G et al. Clin Genet 2001;59:344–349
Johnson NE et al. Neurology 2021;96:e1045-e1053
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Myotonic Dystrophy: Symptoms
 Cardinal symptoms of DM



Myotonia (inability for muscles to relax)
Progressive muscle weakness and wasting

 Non-muscular symptoms (% of patients)
 EDS (~90%)
 Fatigue (>90%)
 Cognitive dysfunction (>60%)

 Other system involvement




Cardiac
GI
Endocrine

Source: Google image search for Myotonic Dystrophy
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Prevalence and Impact of Symptoms in DM1:
PRISM-1 Study
Key Findings:



High prevalence of the non-muscular symptoms of EDS, fatigue and cognitive dysfunction
Impact factor of EDS and fatigue as high (or higher) than muscular symptoms

Impact Factor (0 – 4)
2.27
2.49
2.09
2.25
2.42

Heatwole C et al. Neurology 2012 Jul 24;79(4):348-57
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Limited Current Treatment Options
for Patients with DM






Randomized, DB, PC 4-week trial
300 mg modafinil once daily
28 patients
No significant improvement on
mean sleep latency as measured
by MWT

 Randomized, DB, PC 3-week
crossover trial
 20 mg methylphenidate each morning
 24 patients; 17 completers
 Significant improvement on the ESS
for methylphenidate compared with
placebo
(-3.1 vs. -1.5; p = 0.039)
 No significant improvement on mean
sleep latency as measured by MSLT

Significant unmet medical need for treatments for patients with DM
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Common Patient Reflections
Key Themes of EDS, Fatigue & Cognition
2015

2016

2017

2021

The Christopher Project

Patient-Focused Drug
Development Meeting

Annual Conference

Patient Advisory Board

• Completed by 450+
people with DM1 with
93% reporting they
experience EDS
• Sleep and fatigue
issues can be pervasive
and present a significant
challenge on daily life
• Reported the use of
20 different off-label
medications for EDS
and/or fatigue with a
mixed level of satisfaction

• This meeting provided
FDA the opportunity to
hear directly from 58 DM
patients, caregivers and
advocates.

• “Bringing the Voice to
CNS-Targeting Drug
Development in Myotonic
Dystrophy” attended by 350
members of DM community

• People and caregivers
of people living with DM
along with Harmony
Clinical, Medical &
Patient Advocacy

• EDS, fatigue and cognitive
function highlighted as key
non-muscular symptoms

• Many patients reported
CNS-related symptoms
such as EDS, fatigue and
cognitive dysfunction
were a more significant
burden than muscle
weakness

• Key Themes: EDS,
fatigue and cognition
are significant symptoms
and there is a high interest
in addressing this issue

• Three most important
impacts for a new DM1
treatment: (1) Reducing
Fatigue; (2) Improving
Walking and Stamina; (2)
Improving Sleep Issues

https://www.myotonic.org/sites/default/files/pages/files/Christopher_Project_Full_Report.pdf
White, M. “Patient Input to Inform the Development of Central Nervous System Outcome Measures in Myotonic Dystrophy”,
Therapeutic Innovative and Regulatory Science, 2019
https://www.myotonic.org/sites/default/files/MDFVoicePatientReportMay2017.pdf
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Common Patient Reflections
Key Themes of EDS, Fatigue & Cognition

“The experiences of
patient respondents
varies across the
different ‘types’ of
the disease, but
DM1 respondents
reported more
daytime sleepiness
and more impact
from fatigue, and a
harder time staying
alert than Congenital
DM and DM2
respondents.”

“More than anything,
I want to recapture
the joy of life that
can be lost to a
neuromuscular
disease that
requires most of
my energy to get
through the day,
leaving little reserve
for the things that
really matter.”

“I hope, beg and
pray for a drug or
therapy that will help
all the brain-related
symptoms that
DM1 patients are
experiencing.”

“If I can go to
a movie in a
wheelchair that’s
ok for me as long
as I’m able to stay
awake during the
whole movie.”

https://www.myotonic.org/sites/default/files/pages/files/Christopher_Project_Full_Report.pdf
White, M. “Patient Input to Inform the Development of Central Nervous System Outcome Measures in Myotonic Dystrophy”,
Therapeutic Innovative and Regulatory Science, 2019
https://www.myotonic.org/sites/default/files/MDFVoicePatientReportMay2017.pdf
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Pitolisant: First-in-Class Molecule;
Novel Mechanism of Action
 Pitolisant - Potent, highly selective histamine 3 (H3) receptor antagonist/inverse agonist


Increases histaminergic transmission in the brain



Activates other wake promoting neurotransmitters (dopamine, norepinephrine, serotonin, acetylcholine)
•

Does not increase dopamine in the nucleus accumbens (consistent with its lack of abuse potential)

 Role of histamine in sleep-wake state stability (3 H’s)
Cortex

TMN (Histamine)
Wake-promoting

Wake promoting
neurons

Acetylcholine
Dopamine
Norepinephrine
Serotonin

LH (Hypocretin/orexin)
Wake-promoting

VLPO (GABA)
NREM sleep
promoting neurons

Hypothalamus

REM sleep
promoting neurons

Histamine, norepinephrine and
serotonin inhibit REM sleeppromoting neurons

Excitatory

Inhibitory
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Pitolisant: Mechanism of Action
Pitolisant is a histamine H3-receptor
antagonist/inverse agonist that enhances the
activity of histaminergic neurons in the brain1-5
1.

Pitolisant binds to presynaptic H3 autoreceptors, which
blocks histamine binding to these receptors

2.

Acting as an inverse agonist, pitolisant initiates increased
histamine synthesis and release from vesicles into the
synapse

3.

This increased histamine in the synapse is then available
to bind to excitatory postsynaptic H1 receptors

4.

Increased histamine binding at H1 receptors results in an
increase in neuronal firing of postsynaptic neurons

5.

Increased firing of histamine neurons further activates
wake-associated brain regions and further inhibits nonREM and REM sleep-associated brain regions

HA = histamine; HDC = L-histidine decarboxylase.
Figure adapted from: Benarroch EE. Neurology. 2010;75(16):1472-1479.
1.
2.
3.
4.
5.

Lin JS, et al. J Pharmacol Exp Ther. 2011;336(1):17-23.
Schwartz JC. Br J Pharmacol. 2011;163(4):713-721.
Ligneau X, et al. J Pharmacol Exper Ther. 2007;320(1):365-375.
Lin JS, et al. Neurobiol Dis. 2008;30(1):74-83.
Uguen M, et al. Br J Pharmacol. 2013;169(3):632-644.

Pitolisant binds to H3 receptors with
a high affinity (Ki = 1 nM)
No appreciable binding to other histamine
receptors (H1, H2, H4; Ki ≥10 μM)
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Rationale for Pitolisant in Patients with DM

EDS and fatigue
most common
non-muscular
symptoms in
patients with DM1

The hypothalamus
regulates sleepwake state stability
via orexin and
histamine

EDS experienced in
up to 90% of
patients and fatigue
in > 90% of patients;
both symptoms have
high impact
factor/BOI on par
with muscular
symptoms1,2,3

Decreased levels of
orexin have been
found in some patients
with DM4
Role of histamine in
disorders of
orexin deficiency

Pitolisant increases
histamine levels in
the brain;
demonstrated
efficacy in
improving daytime
wakefulness
Histamine is one of the
main neurotransmitters
that mediates
wakefulness, fatigue
and cognition
Histamine also
stimulates release of
other key
neurotransmitters in the
brain (Ach, 5-HT,

Studies have
suggested potential
role of histamine
and benefit of
pitolisant in
attention, vigilance,
and cognitive
function5,6
No FDA-approved
treatments for patients
with DM;
unmet medical need

DA, NE)
1.
3.
5.

Heatwole et al. Muscle and Nerve; 2016. 2. Dauvilliers et al, Sleep Medicine Reviews, 2012.
Hagerman et al, Muscle Nerve, 2019. 4. Martinez-Rodriguez et al. Sleep; 2003
Alvarez 2009. 6. Provensi et al. 2018.
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Phase 2 Clinical Trial of Pitolisant in Patients with DM1
High-dose pitolisant (n=45)
Screening

Randomization

Low-dose pitolisant (n=45)

Open-Label
Extension

Placebo (n=45)
-28D through -1D

Titration Period
Week 1 to Week 3

Stable-Dose Period
Week 4 to Week 11

Trial Design:

• Randomized, double-blind, placebo-controlled, parallel-group study
• ~135 patients; ages 18 – 65
• ~20 clinical trial sites

Objectives:
• Primary objective: to evaluate the safety and efficacy of pitolisant compared with placebo in
treating EDS in patients with DM1
• Secondary objectives: to assess the impact of pitolisant on fatigue, cognitive function, patient
assessment of overall disease burden, clinician assessment of overall disease severity, and
long-term safety and effectiveness in patients with DM1
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Concluding Remarks
 Mechanism-based approach to LCM development programs for pitolisant based on
its unique MOA
 Decreased orexin levels seen in both DM and PWS
 Strong scientific rationale for potential utility of pitolisant in patients with DM
 EDS, fatigue and cognitive function mediated through histaminergic circuits in
the CNS along with other neurotransmitters that are stimulated by histamine and
H3 receptors
 DM1 represents potential large market opportunity for pitolisant
 Affects ~160,000 people in US
 EDS, fatigue and cognitive dysfunction most common non-muscular symptoms
 No FDA-approved treatments  significant unmet medical need
 On track to initiate Phase 2 trial by the end of the month
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