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Early reported cases

First report: Posada, Argentina, ~1890

Coccidioidomycosis

12

Joas Furtado Silverra, an ambitious young man of 33 years, came to
the San Joaquin Valley from his home in the Azores in 1886. Within a
year or so he noticed a tender spot on the back of his neck, where his
collar rubbed the skin. Similar patches appeared on the forehead. Al-
though he was able to work for several years, his fellow laborers were so
afraid of his ugly skin lesion that he had to room by himself. In 1893,
when his strength had long since failed, he entered the San Francisco City
and County Hospital to remain until he died in January, 1895. Fungating B |
skin lesions spread over most of his face and invaded the eyes, destroying }
his vision. The eruption was so sensitive that the slightest touch caused d
him to cry out in pain. Regional lymph nodes became swollen and fluctu-  Frontispicce. Photograph of the face from the fst known North American case of
ant. Cough and gurulent sgputum);zlg‘eased. Rales filled the lungs. Ab- R e
scesses appeared on the legs and in the testes. Despite frequent surgical Rixford, San Francisco, 1896




Nikkomycin Z (NikZ) - Novel Antifungal
Fungicidal against Cocci

Valley Fever Solution:

First in class, NCE (New Chemical Entity),

novel Mechanism of Action m
™ Novel Mechanism of Action targets fungi N
Blocks chitin-synthase — prevents “armor plate” }\ |
™ Strong safety profile helps new acute profile 0 N
® Flexible formulation (oral, 1V) OH NHz fll-DDH
. @GH-GH CH-C—NH-CH
= Good preclinical results A | |
CHy O
= Fungicidal in mouse, OH OH

Acute resolution of disseminated disease
= Positive results in several very sick pet dogs

= More reports in preparation
VFS_20_ 0805 FDA




Fungicidal: cures new infection,
(similar with flare-ups, growth)
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FIG. 2. Survival of mice with pulmonary coccidioidomycosis FIG. 3. Survival of mice with meningocerebral coccidioidomy-
following intranasal infection with 9 x 10° CFU, comparing un- cosis infected intracranially with 90 CFU, comparing controls with

treated controls with mice treated with NX and NZ at three dose mice treated with 50 mg of NZ per kg b.i.d. and 25 mg of R 3783 per

levels given b.i.d. (5, 20, and 50 mg/kg). The period of therapy is kg q.d. The period of therapy is indicated below the x axis.
indicated below the x axis.

FS_ 20,0805 FDA Brain (meningocerebral) very tough,
Antimicrob Agents Chemother, 1990:34(4)587-593 | 80% after 300 mg/kg BID (recent studies pending)




Addresses established Disease
Fungicidal

Short Communications “Cure” is hard to prove — watch lack of relapse

Valley Fever Solution:

continuing relief will be apparent,

Efficacy of Nikkomycin Z for respiratory
coccidioidomycosis in naturally infected dogs

LISA F SHUBITZ*t, MICHAEL E. ROY#, DAVID E. NIX{§ & JOHN N. GALGIANIt

33% near resolution

*Department of Veterinary Science and Microbiology, tThe Valley Fever Center for Excellence, §Department of Pharmacy Practice
& Science, The University of Arizona, Tucson, and fVeterinary Specialty Center of Tucson, Tucson, Arizona, USA

SOC: 3-6 months,
extend if needed
(years, even life)

This trial: NikZ:
2 month,
Limited drug

Nikkomycin Z (NikZ) is a chitin synthase inhibitor with antifungal efficacy against
Coccidioides spp. and other endemic fungi. Dogs suffer a rate and range of natural coc-
cidioidomycosis similar to humans and were considered an excellent model for initially
testing NikZ against naturally acquired disease. Twelve dogs with coccidioidal pneu-
monia that had been present for an average of three months were treated with 250 mg
(5-15 kg) or 500 mg (> 15-30 kg) twice daily for 60 days. Nine dogs completed the
course of treatment and seven dogs had improvement in disease based on radiographs,
clinicopathological parameters, physical examination findings, and subjective assess-
ment by owners; three dogs had resolution or near resolution of disease, Based on this
small study, NikZ shows efficacy to treat naturally acquired coccidioidomycosis and

merits further development for trials in humans.  Medical Mycology, 2013, S1, 747-754




Valley Fever Solution:

Trial Strategy Considerations

= Target Indication (strategy around drug candidate choice)

= |[ndication of interest (intractable, rare)
= Trial Design opportunities (clinical, regulatory)
= Superior endpoints? (such as biomarker)
= Enrollment candidates
= |mpact against large indication is a benefit
= Drug Attributes
= Safety (Side effects, DDI)
= Tolerability (Mode - oral/lV, frequency, dosage format)
= Drug supply limitations

VFS_20_0805 FDA = Manufacturability, stability




Drugs |n Development NikZ Valley Fever Solution:s
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Rauseo AM et al., Open Forum Infect. Dis., 2020:7(2):0faa016




Fungal Cell Wall Components

W a-D-glucan @ Protein Glucuronoxylomannan
r——‘ (1-6)B-D-glucan ;‘ Mannan \[*\/\ Glucuronoxylomannogalactan

VW (1-3)B-D-glucan ﬁ‘ Galactomannan AN Melanin
M(\ Chitin

Saccharomyces Schizosaccharomyces Histoplasma capsulatum  Aspergillus fumigatus Cryptococcus
cerevisiae and pombe and Blastomyces neoformans

Candida sp %

VFS_20_0805 FDA

Cortés JCG et al., Biotechnology Adv., 2019:37(6) 107352




Fungal Cell Wall Drug Action

Bicyclic heteroaryl ring
APX001

Gepinacin

derivatives

Echinocandins
Pneumocandin

Aminocandin

Many useful
combinations

Cryptocandin
Enfumafungin
Papulacandins
Poacic acid

Pyridazinone derivatives

Arborcandins
Aerothricin 3 |n h| b|t
b (1-3)8-D-glucan | W Chitin Sl
Cortés JCG et al., B SYnihase R 8\ synthase  SESC synthase
Biotechnology Adv., :
201937(6) 107352 cD101 Caspofungin Nikkomycin Z leZ

SCY-078 Micafungin

Anidulafungin
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Market / Business Considerations

= Business motivation
= 3T°s: Team, Technology, Target (addressable market)

=Team can be reinforced/replaced
=Technology (drug) may have formulation opportunities (AmB)
= Target has to be credible and attractive to investor

= Market size, time to revenue, duration of revenue
= Competing / alternative opportunities

VFS_20_0805 FDA




Phase 1>2
69.5% (18%)
Phase 2>3
42.7% (26%)
Phase 3>NDA
12.7% (60%)
NDA > Approve
88.7% (89%)

Hematology

- Infectious disease
Ophthalmelogy

Other

Metabolic
Gastroenterology*
Allergy

Endocrine

Respiratory

All Indications
Neurology
Cardiovascular
Psychiatry
Oncology

Likelihood of Approval

Hematology

- Infectious disease
Ophthalmology
Other

Meatabolic
Gastroenterology*
Allergy

Endocrine
Respiratory
Urology
Autoimmune

All Indications
Neurology
Cardiovascular
Psychiatry
Oncology

Step (all)

Clinical Development
Success Rates 2006-2015 -
BIO, Biomedtracker,
Amplion 2016

VFS_20_0805 FDA

Phase I to Phase IT

Advanced or
Suspended

Phase Success

Phase II to Phase III

Advanced or
Suspended

Phase Success

Anti-infectives Success Rates

Phase III to NDA/BLA

Advanced or
Suspended

Phase Success

Valley Fever Solution:

NDA/BLA to Approval

Advanced or
Suspended

Phase Success
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Rare Disease Success Rates

(Anti-Infectives) Probability of Success
Phase 1>2 Rare Disease and High Prevalence Diseases

100% 89%

69.5% (18%) — a50/, 87%
Phase 2>3

42.7% (26%)
Phase 3>NDA

70%  63% .
60% 58% 58% 61
50%
72.7% (60%) z 5%
NDA > Approve 3 4% 0%
30% 25.3%
88.7% (89%)
2 9.6%
A 10% 8.7¢9
Clinical Development .
0%

Success Rates 2006-2015 -

BIO. Biomedtracker PhaseI to Phase II to Phase III to NDA/BLA to Phase I to
1 _I 1 Phase I1 Phase III NDA/BLA Approval Approval

Amplion 2016

80% 76% 73%

Probability of Success

m All Diseases Chronic High Prevalence m®Rare Diseases
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EXAMINATION OF CLINICAL

TRIAL COSTS AND BARRIERS

FOR DRUG DEVELOPMENT
ERG, July 25, 2014

VFS_20_0805 FDA

Development Costs

= Capitalized cost $1.3-1.8 B ($2.3B, $5.5B for large pharma, Phase V)

Figure 3: Clinical Trial Costs (in $ Millions) by Phase and Therapeutic Area

Valley Fever Solution:

= QOut of Pocket costs $870 M ($350M for single drug company) (Tufts, see Wikipedia)

Respiratory System
Pain and Anesthesia
Oncology
Ophthalmology
Hematology
Cardiovascular
Endocrine
Gastrointestinal
Immunomodulation
Anti-Infective

Central Nervous System
Dermatology
Genitourinary System
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EXAMINATION OF CLINICAL

TRIAL COSTS AND BARRIERS

FOR DRUG DEVELOPMENT
ERG, July 25, 2014

VFS_20_0805 FDA

Node

Years of High Risk, expense

Figure 2: Drug Development Decision Tree Depicting Net Present Value (NPV) of Returns at Each

Valley Fever Solutions
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2019E: New drugs: $500-800K in 5 year peak |
Main drugs used for VF: $1.8B (to $2.8B) e A oL

Projected SMM Sales (dotted = totals)

» Sescsccncssrd,
Log scale to keep "---........,...
LR T T
total in perspective e T —
- Total sales $1100MM 2024 B bl T
AmB $552 MM (2019E) (2019 main VF drugs) «**
(new drug needed soon)
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Thank YOU! Valley Fever Solution:
Valley Fever Solutions: Nikkomycin-Z

David Larwood, CEO,
davidl@valleyfeversolutions.com
www.valleyfeversolutions.com

650-454-4126
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