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[Clinical Stage Non-Opioid Pain Programs
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DISEASE PREVALENCE AND HEALTHCARE COST VS. VENTURE CAPITAL FUNDING FOR
HIGHLY PREVALENT CHRONIC DISEASES
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Pathway to drug
development

* How does a drug make from
the test-tube to the bedside?

* Why is drug development so
expensive?

* How successful has drug
development been in the
field of pain?

Why is
Understanding
New Drug
Development
Important

Patient advocates lead the way in spurring the
development of new drugs

FDA weighs risk and benefit—if chronic pain is
viewed as a benign condition the safety bar
goes up.

Educate about issues with payors

Patients have more impact than physicians,
pharmacists, pharma in investment in new
treatments

Elements for
Innovation

Pathway to Development of New Drug

* Preclinical (10% of candidates make it to human testing)

* Phasel
* Healthy volunteers
* Dosing, safety
* Phase2
* Confirm the indication
* Initial safety

* Phase 3

« Safety (exposures to 1500 to 2000 subjects), 1 year data
* Efficacy in 2 blinded randomized placebo-controlled trials

* Submission of NDA (new drug application)

* Approval (1 year process)
* Commercialization

« Total cost estimates range from $1-3B
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Path to a New Treatment: Risks

* Risk multiplies

* If risk is 50% at each stage, then the risk to filing an NDA is
* 0.5X0.5X0.5=12.5%

10/14/2021

* |P lasts 20 years from the date of filing

Getting to market launch of a new product

| ntel |ectua| within 20 years is often challenging
* Potential investmentincentive
Property

* Provide 10 years of data exclusivity for
novel non-opioid therapy for chronic pain
(current exclusivity is 5 years)
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Probability of Success? by Clinical Trial Phase and Therapeutic Area

PitoPZ2 P2toP3 P3te Approval Overall

Oncology | 57.6 32.7 35.5 34
Metabolic/Endocrinology 76.2 59.7 51.6 19.6
Cardiovascular [ 733 65.7 62.2 255
Central Nervous System 73.2 51.9 51.1 15.0
Autoimmune/inflammation | 69.8 45.7 63.7 15.1
Genitourinary 68.7 57.1 66.5 21.6
Infectious Disease | 70.1 58.3 75.3 25.2
Ophthalmology 87.1 60.7 74.9 326
Vaccines (Infectious Disease) | 76.8 58.2 85.4 334
Overall 66.4 48.6 59.0 13.8
Overall (Excluding Oncology) | 73.0 St/ 63.6 20.9

Source: Chi Heem Woang, Kien Wei Siah, Andrew W Lo, "Estimation of clinical trial success rates and related
parameters." Biostatistics 20(2): April 2019, Pages 273-286. Published online: 31 January 2018. DOI:
10.1093/biostatistics/kxx069
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* A new drug must be shown to be safe and
efficacious

For chronic pain, efficacy must be shown at 3
monthsin 2 independent studies

Primary efficacy typically pain reduction in

RegUIatory average daily pain, 0-10 scale

Change in pain needs to be statistically
significant and clinically meaningful

Safety has to be demonstrated out to 1 year

See clinicaltrials.gov

New Therapies for Pain: Report Card

* Record of innovation
« All agreed that collectively we are not doing well
¢ Academia/Industry/Government
* Only two NCEs FDA approved to treat pain over the last decade

* There are 1700 novel drug clinical-stage programs in oncology, but only about
100 for non-opioid drugs

* Success in pain drug development has been difficult—only a 2% probability of
FDA approval from phase 1

* Most pain trials have failed
* Typically, in phase 2

Cu rrent * Tanezumab, major disappointment
* Exceptions
MOdeI * Migraine

* Spinal cord stimulation

* Finite capital resources—highly competitive
investment environment

* Investors demand ROI

* What are the elements that make for an
investable environment

IS Pain * Unmet need
Investable? | petence
|SsueS We * Regulatory
Confront ¢ Clinical trials

* Payors
* Public education and patient advocacy
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Why has Innovation for Pain Treatment
Glacially Slow

* Lack of targets?

* Animal models inadequate
* Rigor
* Proper measures
« High failure rate of clinical trials
* Better clinical trial science
* Improved “assay sensitivity”
* Less placebo response
* Faster/better/cheaper

* Lack of investor dollars
* Resourcing the FDA

* Not necessarily paid well
* Open to criticism from all sides (e.g., recent approval for Alzheimer’s drug)

Replicate trials often do not replicate
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Clinical trials are unreliable and have a high
failure risk

Effect Size of Pregabalin in Fibromyalgia Studies {Pain Reduction)
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COVID-18 Information
Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment
information (HHS) | Espafiol

NIH> U.S. National Library of Medicine

IClinicalTrials.gov

Find Studies « About Studies Submit Studies ~ Resources = Aboul Sile » PRS Login

ClinicalTrials.gov is a database of privately and publicly funded

clinical studies conducted around the world.
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& clinicaltrials.gov/ct2/home

Explore 390,644 research studies in

hll 50 states and in 219 countries.

See listed clinical studies related 1o the
coronavirus disease (COVID-19)

ClinicalTrials gov is a resource provided by the
D.S. Nalional Library of Medicine.

Find a study w s

Status

() Recruiting and not yet recruiting studies

@ Al studies

Condition or disease € (For exermple: breast cancer)
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Appled Filtars:

Recruiting

chronic pain | X
MPORTANT: Listing a study does not mean it has
een evaluated by the LS. Federal Government. Other terms @ (For example: NCT number, drug name, invastigater name)
Raac our disclaimer for details. | -
Before participating in a study, talk to your health
are provider and learn about the risks anc Country &
hotential benefits u| X
€ > € & dinicaltrialsgov/ct2/results?cond=chronic: painfirecis=a8lage_v=Bgndr=Sitype=Intirslt=2phase=2&Search=Apply % & }

23 Sludies lound for: Recruiting Studies | Interventional Studies | chronic pain | Phase 3

Interventional Phase 3

List = ByTopic = OnMap  Search Details
« Hide Filters fP Download & Subscribe to RSS
Shawi ¥ ; . Show!Hide Columns.
Filters Showing: 1-10 of 23 studies |10 studies per page
Row | Saved | Status ‘ Study Title Conditions Interventions Locatons
Clear
1 m] Recruiting Lidoczine Infusions fer « Pain, Chronic « Dmug: Lidocaine + Tre Hosptal for Sick
‘ Chronic Pain in Children Infusion Childran
JERS Toronto, Gnlaric,
Recruiment @ : GCanada
() Net yet recruiting 2 O Recruting Development/Testing of « Chronic Pain  « Behavioral: « VA Cennecticut
Recruiting SUMMIT: a Teol to Help SUMMIT Healthcare System
) . Patients Managa Pain While + Behavioral: conrol  West Haven
O Enralling by invitation Tapering Oicids Campus, West
M Brtus nat racmiting R——
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€ > C

@ clinicaltrials gov/ct2/resultsTcond=atopic+dermatitisérecrs=a&age_v=&gndr=8aype=Intiérsh=&phase=2&s€earch=A... 3 & 3

NIH) U.S. National Library of Medicine

ClinicalTrials.gov

Find Studies ~ Abaout Studies = Submit Studies ~ Resources ~

Home > Search Resulis

Modify Search  Start Over

23 Studies found for: Recruiting Studies | Interventional Studies | atopic dermatitis | Phase 3

Also searched for Eczema. See Search Details

Applied Filters: Recruiting Interventional Phase 3

About Site =

PRS Login
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Figure 1: Overview of the AD pipeline
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Has there been progress?

* Recognition that pain care is often inadequate
* FDA reorganization

* NIH initiative under the HEAL program
 Spurred by the drug overdose epidemic
* Inadequately treated pain seen as one element in the crisis

What Can You Do

* Be aware of what is involved in developing a new treatment or a new
drug
* Educate the public about the need
* Scientists
* Doctors
¢ Payors
¢ Congress
 Public Agencies
* Patients and their families
* Build awareness

¢ ADVOCATE
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Thank You
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