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Safe Harbor; Forward-Looking Statements

This presentation contains forward-looking statements made pursuant to the safe harbor provisions of the Private Securities Litigation Reform Act of 1995

that involve risks, uncertainties and assumptions that could cause Cellceutix’s actual results and experience to differ materially from anticipated results and

expectations expressed in these forward-looking statements. Cellceutix has in some cases identified forward-looking statements by using words such as

“anticipates,” “believes,” “hopes,” “estimates,” “looks,” “expects,” “plans,” “intends,” “goal,” “potential,” “may,” “suggest,” and similar expressions.

These forward-looking statements include, but are not limited to, statements concerning future drug development plans and projected timelines for the

initiation and completion of preclinical and clinical trials; the potential for the results of ongoing preclinical or clinical trials and the efficacy of Cellceutix’s

drug candidates; the potential market opportunities and value of drug candidates; other statements regarding future product development and regulatory

strategies, including with respect to specific indications; any statements regarding Cellceutix’s future financial performance, results of operations or

sufficiency of capital resources to fund its operating requirements; any statements relating to Cellceutix’s planned uplisting or use of proceeds; and any

other statements that are not statements of historical fact. Forward-looking statements involve risks and uncertainties, which may cause Cellceutix’s actual

results, performance or achievements to be materially different from those expressed or implied by forward-looking statements. Such forward-looking

statements are based upon current expectations that involve risks, changes in circumstances, assumptions and uncertainties. Among other factors that could

cause actual results to differ materially from those expressed in forward-looking statements are Cellceutix’s need for, and the availability of, substantial

capital in the future to fund its operations and research and development, including the amount and timing of the sale of shares of common stock to Aspire

Capital; Cellceutix’s ability to continue to fund and successfully progress internal research and development efforts and to create effective, commercially-

viable drugs; and the fact that Cellceutix’s compounds may not successfully complete pre-clinical or clinical testing, or be granted regulatory approval to be

sold and marketed in the United States or elsewhere. A more complete description of these risk factors is included in Cellceutix’s filings with the Securities

and Exchange Commission. You should not place undue reliance on any forward-looking statements. Forward-looking statements speak only as of the date

on which they are made. Cellceutix undertakes no obligation to release publicly the results of any revisions to any such forward-looking statements that may

be made to reflect events or circumstances after the date of this presentation or to reflect the occurrence of unanticipated events, except as required by

applicable law or regulation.
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Name Title

Leo Ehrlich Chief Executive Officer, 

Chief Financial Officer

Co-Founder; Investor

Krishna Menon, PhD, DVM Chief Scientific Officer Co-Founder

Arthur P. Bertolino, MD, PhD, MBA President, Chief Medical Officer

Jane Harness, MS, MP VP, Clinical Sciences and 

Portfolio Management

LaVonne Lang, DrPH VP, Regulatory Affairs

Board of Directors: Leo Ehrlich; Krishna Menon, PhD, DVM; Barry Schechter, MD;  Zorik Spektor, MD; Mark Tobin, MBA

Corporate Focus and Management Team
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Established in 2007, Cellceutix is a clinical-stage biopharmaceutical company dedicated to discovering and 

developing innovative compounds with dermatology, oncology, anti-inflammatory and antibiotic applications.
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p53-modulating drug candidate with three Orphan Drug designations starting a 

Phase 2a trial for ovarian cancer

Drug candidate in a new antibiotic class with unique immunomodulatory 

properties advancing in clinical trials under Fast Track designations

Orally-delivered psoriasis drug candidate in a Phase 2b trial utilizing advantages 

of the 505(b)(2) development approach

First-in-Class Drug Candidates

Cellceutix has three lead drug candidates, each with first-in-class potential across a number of therapeutic areas 

and clinical indications, advancing in mid-to-late stage clinical trials under various special FDA designations.

Prurisol

Kevetrin

Brilacidin
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Dermatology

Psoriasis*

Infectious 
Disease

Cancer

Pipeline—Clinical Asset by Therapeutic Area

Oral Mucositis

[  ] potential future indications

[Biofilms]

[Crohn’s Disease]

**A type of Ulcerative Colitis (UC) characterized by mucosal inflammation of unknown 

cause involving only the rectum and the sigmoid

[Acne]

[HS]

HS - Hidradenitis Suppurativa

ABSSSI - Acute Bacterial Skin and Skin Structure Infection Ulcerative Colitis (UC)

(Proctitis/Proctosigmoiditis)** 

ABSSSI

Prurisol

Kevetrin Brilacidin
Ovarian Cancer

[Pediatric Retinoblastoma]

[Renal Cancer] [Pancreatic Cancer]

[Atopic Dermatitis***]

*Utilizing advantages of FDA 505(b)(2) development approach for Prurisol 

(shortens development time, reduces costs)

***Both oral Prurisol and a topical formulation of Brilacidin may prove beneficial in treating atopic dermatitis

Gastrointestinal
Inflammatory Bowel Disease (IBD)
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Planned to enter clinic

Exceptionally strong pipeline, novel mechanisms of action

Leveraging data from clinical studies in other indications to expedite development

Pipeline—Clinical Asset by Stages of Development

Drug 

Candidate

Indication Preclinical Phase 1 Phase 2 Phase 3

Prurisol Psoriasis1

Kevetrin Ovarian Cancer2

Brilacidin ABSSSI3, 4

Oral Mucositis5

IBD: UC (UP/UPS)6

Crohn’s Disease

Hidradenitis Suppurativa

Acne

Atopic Dermatitis

1 Utilizing advantages of 505(b)(2) development approach; a Phase 2 trial evaluated Prurisol in mild-to-moderate psoriasis, with the ongoing Phase 2b trial—a randomized, double-blind, parallel-group, 

placebo-controlled study with approximately 189 patients to be enrolled—evaluating Prurisol in moderate-to-severe psoriasis
2 Awarded Orphan Drug Designation
3 ABSSSI - Acute Bacterial Skin and Skin Structure Infection 
4 Awarded Qualified Infectious Disease Product (QIDP) Designation (qualifies for Fast Track and Priority Review)
5 Awarded Fast Track Designation
6 Inflammatory Bowel Disease (IBD); UC - Ulcerative Colitis (UP/UPS - Ulcerative Proctitis/Ulcerative Proctosigmoiditis)
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Pipeline—Clinical Asset by Status of Trial

Clinical Trials Brilacidin Prurisol Kevetrin

Completed ABSSSI*

(Phase 2b)

Psoriasis (Pso)***

(Phase 2)

Solid Tumors 

(Phase 1) 

Ongoing Oral Mucositis (OM)

(Phase 2)

Psoriasis (Pso)****

(Phase 2b)

IBD: UC (UP/UPS)**

(Phase 2a)

Planned ABSSSI*

(Phase 3)

Ovarian Cancer (OC)

(Phase 2a)

Crohn’s Disease

Hidradenitis Suppurativa (HS)

Acne

Atopic Dermatitis

* ABSSSI - Acute Bacterial Skin and Skin Structure Infection

*** In a Phase 2 trial, Prurisol was tested in mild-to-moderate psoriasis 

**** In a Phase 2b trial, Prurisol is being tested in moderate-to-severe psoriasis 

** IBD - Inflammatory Bowel Disease; UC - Ulcerative Colitis (UP/UPS - Ulcerative Proctitis/Ulcerative Proctosigmoiditis)
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Three lead drug candidates in mid-to-late stage clinical trials; company has yet to fail a clinical trial



Pipeline—Clinical Asset by Special FDA Designation

Drug Candidate Designation Type Date Granted

Kevetrin Orphan Drug Designation for Ovarian Cancer July 2015

Orphan Drug Designation for Retinoblastoma November 2015

Rare Pediatric Disease Designation for Retinoblastoma November 2015

Orphan Drug Designation for Pancreatic Cancer January 2016

Brilacidin QIDP* Fast Track Designation for ABSSSI** December 2014

Fast Track Designation for Oral Mucositis November 2015

Leveraging designations to expedite development, improve likelihood of drug approval, gain market exclusivity

*QIDP – Qualified Infectious Disease Product **ABSSSI – Acute Bacterial Skin and Skin Structure Infection 
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Prurisol for Psoriasis

A First-in-Class Oral Psoriasis Drug Candidate
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84% of those with moderate to severe psoriasis report suffering discrimination and humiliation.

Sources:

http://apps.who.int/iris/bitstream/10665/204417/1/9789241565189_eng.pdf

http://www.uptodate.com/contents/treatment-of-psoriasis

https://www.novartis.com/news/media-releases/largest-global-psoriasis-survey-shows-84-people-face-discrimination-and

http://www.cytherapharm.com/

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0052935

Psoriasis
Debilitating Chronic Disease That Affects Millions
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http://apps.who.int/iris/bitstream/10665/204417/1/9789241565189_eng.pdf
http://www.uptodate.com/contents/treatment-of-psoriasis
https://www.novartis.com/news/media-releases/largest-global-psoriasis-survey-shows-84-people-face-discrimination-and
http://www.cytherapharm.com/
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0052935
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Sources: http://www.nature.com/nrd/journal/v14/n11/full/nrd4763.html

https://decisionresourcesgroup.com/drg-blog/biologics-continue-flare-

psoriasis-market-indicating-opportunities-larger-dermatology-space/

Psoriasis
A Multibillion Dollar Market

http://www.nature.com/nrd/journal/v14/n11/full/nrd4763.html
https://decisionresourcesgroup.com/drg-blog/biologics-continue-flare-psoriasis-market-indicating-opportunities-larger-dermatology-space/


… that treats many types of psoriasis, regardless of disease severity and with an efficacy 

approaching that of biologics but without the harmful side effects

Source: http://www.journalofclinicalpathways.com/formulary-decisions-and-evolution-psoriasis-treatment

Prurisol

Prurisol for Psoriasis
The Goal: A Best-in-Class Oral Drug…
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http://www.journalofclinicalpathways.com/formulary-decisions-and-evolution-psoriasis-treatment


Otezla® (apremilast), the main potential oral competitor, 

demonstrates only moderate efficacy by week 16*

Source: http://www.baystreet.ca/articles/research_reports/lifesci/Can-

Fite%20BioPharma041216.pdf; Cellceutix research
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Prurisol for Psoriasis
Market Opportunity, Competitive Landscape

Recent Psoriasis Deals 

$640 million

$490 million

$595 million

Anti-IL-23 mAb

RORγt IL-17 modulation

Monomethylfumarate prodrug

Celgene expects Otezla® to earn revenue of up to $1 

billion in 2016 and in the range of $1.5 billion–$2 

billion in 2017.

https://www.ncbi.nlm.nih.gov/pubmed/26692125
https://www.researchgate.net/publication/296479986_Novel_Oral_Therapies_for_Psoriasis_and_Psoriatic_Arthritis
http://www.baystreet.ca/articles/research_reports/lifesci/Can-Fite BioPharma041216.pdf
http://www.fiercebiotech.com/biotech/allergan-640m-vitae-buyout-deal-as-it-further-expands-dermatology-pipeline
http://www.bioworld.com/content/fumarate-makes-weight-xenoport-dr-reddys-ink-potential-490m-deal-0
http://www.fiercebiotech.com/partnering/abbvie-hands-over-595m-upfront-to-partner-boehringer-on-phiii-psoriasis-drug


Prurisol for Psoriasis
MOA and Attributes

Attributes
• NCE with strong Intellectual Property (IP) and patent protections

• Accelerated development plan utilizing advantages of 505(b)(2) 

development approach [reference drug: Abacavir]

• Efficacy in Phase 2 trial in mild-to-moderate chronic plaque psoriasis 

• Oral dosing

• Small-molecule (<500 MW) (an ester of Abacavir)

• Bioavailable

• Excellent in-vivo and in-vitro activity

• Efficacy in xenograft model

Mechanism of Action (MOA)
• Acts through immune modulation and PRINS* reduction

• Reduces IL-20

• Reduces skin cell proliferation rate

Molecular formula: C16H20N6O3

Molecular weight: 344.37

[Abacavir (α-hydroxy) acetate; abacavir glycolate]

*PRINS – Psoriasis-associated non-protein coding RNA induced by stress
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New Imiquimod-induced Psoriasis Mouse Model for In Vivo Efficacy Screening
www.criver.com/about-us/news.../psoriasis-mouse-model

Imiquimod-Induced Psoriasis Efficacy Studies - The Jackson Laboratory
https://www.jax.org/...mice.../imiquimod-induced-psoriasis

• BALB/C mice treated daily with IMQ 

cream or control cream on the back of the 

animal close to the tail

• 16 days of treatment; assessed every 2nd

day for erythema, scales and thickness; 

Scale 0 to 4

• Calculated a cumulative score of 

erythema + scaling + thickness of the skin

• 2 daily doses of Prurisol 10mg/kg had 

greatest reduction in cumulative score 
(94% compared to IMQ cream alone)

• Ziagen® (Abacavir) similar to IMQ cream 

alone

[zero]

Prurisol for Psoriasis
Mouse Model: Comparison with Ziagen ® (Abacavir) 

http://www.criver.com/about-us/news.../psoriasis-mouse-model
https://www.jax.org/...mice.../imiquimod-induced-psoriasis
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• Human psoriatic skin xenograft model; SCID mice received 

350 rad total body irradiation, then transplanted with 

psoriatic human tissue

• Four groups: 

• 10 mg/kg Prurisol orally once per day for 21 days

• 10 mg/kg Prurisol orally twice per day for 21 days

• 7.5 mg/kg methotrexate (MTX) intraperitoneally daily for 5 days

• Saline control 

• 96% reduction in PRINS with 2 daily doses of Prurisol

compared to controls

• Single daily doses of Prurisol reduced levels of PRINS to 

comparable extent as MTX

• IL-20 reduced by 69% and 87% after treatment with one or 

two daily doses of Prurisol; 46% reduction with MTX
Prurisol

10mg/kg bid
Prurisol

10mg/kg

Control MTX

7.5mg/kg

*PRINS – Psoriasis-associated non-protein coding RNA induced by stress

Prurisol

10mg/kg

Prurisol

10mg/kg bid
Control MTX

7.5mg/kg

*

Prurisol for Psoriasis
Human Psoriatic Xenograft Model: PRINS & IL-20
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**[Abacavir (α-hydroxy) acetate; abacavir glycolate]

*Arithmetic mean ± standard deviation except for Tmax for which the median 

range is reported. (N) Number of subjects.

For study details, see https://clinicaltrials.gov/ct2/show/NCT02101216

• AUC values were comparable for both Prurisol and Ziagen, within 80% to 125% equivalence window, indicating

equivalent systemic exposure

• No serious adverse events, or other significant adverse events occurred over the course of the study

Prurisol for Psoriasis
CTIX-0001: Prurisol Bioequivalence Trial

https://clinicaltrials.gov/ct2/show/NCT02101216
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Primary Efficacy Endpoint: percentage of subjects with ≥ 2 point improvement in IGA rating at 84 days (12 weeks)

Investigator Global Assessment (IGA) rating: clear (0), almost clear (1), mild (2), moderate (3), severe (4), very severe (5)

• Randomized, double-blind, parallel-group, placebo-controlled 

• 4 treatment groups, 1:1:1:1 randomization, 12 weeks treatment

• Prurisol

• 50 mg daily (50 mg AM)

• 100 mg daily (50 mg AM & 50 mg PM)

• 200 mg daily (100 mg AM & 100 mg PM)

• Placebo AM & PM
• Trial conducted at 9 sites in U.S.

• 115 subjects, 4 arms, ~29 per arm

• Efficacy, Safety & PK

For study details, see 

https://clinicaltrials.gov/ct2/show/NCT02494479

Prurisol for Psoriasis
CTIX-0002: Phase 2a Proof-of-Concept Clinical Trial in Mild-to-Moderate Plaque Psoriasis

https://clinicaltrials.gov/ct2/show/NCT02494479
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Individuals with mild-to-moderate chronic plaque psoriasis

• Clinical diagnosis of stable (at least 6 months) plaque psoriasis, not including scalp or 
intertriginous areas

• Body surface area (BSA) affected by plaque psoriasis of 10% to 20% inclusive

• Investigator Global Assessment (IGA) score of “mild” (2) or “moderate” (3) (using IGA rating 
scale; 0=clear, 1=almost clear, 2=mild, 3=moderate, 4=severe, 5=very severe)

• Identification of a target psoriatic lesion with a score of at least “moderate” (3) on the Target 
Lesion Assessment for Scaling (TLA) scale

(HLA-B*5701-negative patients)

Prurisol for Psoriasis
CTIX-0002: Disease Burden Entry Criteria
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ITT Population

Baseline Characteristic

Prurisol 50 mg 

(N=29)

Prurisol 100 mg 

(N=28) 

Prurisol 200 mg 

(N=28)

Placebo

(N=30)

Age (years), Mean (SD) 57.7 (11.11) 55.2 (13.55) 56.9 (15.02) 55.9 (11.25)

Male (%) 48.3 60.7 64.3 53.3

Female (%) 51.7 39.3 35.7 46.7

Hispanic or Latino (%), [ethnicity] 89.7 89.3 89.3 90.0

White (%), [race] 93.1 89.3 92.9 93.3

Weight (kg), Mean (SD) 80.66 (17.75) 81.41 (16.84) 83.43 (18.65) 80.44 (16.98)

BSA Affected (%), Mean (SD) 14.19 (3.57) 14.23 (3.56) 14.11 (3.56) 14.42 (3.44)

Baseline IGA=2, n (%) 12 (41.4) 8 (28.6) 9 (32.1) 7 (23.3)

Baseline IGA=3, n (%) 17 (58.6) 20 (71.4) 18 (64.3) 23 (76.7)

Baseline IGA Missing, n (%) - - 1 (3.6) -

Characteristics at Baseline were similar for all 4 treatment groups

Prurisol for Psoriasis
CTIX-0002: Patient Demographics



Prurisol for Psoriasis
CTIX-0002: Primary Efficacy Endpoint (Percentage of Subjects ≥ 2-point improvement in IGA at Week 12)

At Week 12 (200 mg group), 25.9% subjects (ITT) and 35.0% subjects (PP) 

achieved ≥ 2-point improvement in IGA

Prurisol 200 mg Placebo

Week 12 Analysis

ITT population (LOCF 

imputation)
n/N1, (%) 7/27 (25.9) 4/30 (13.3)

Difference in % vs placebo +12.6 (p=0.3179)

PP population n/N1, (%) 7/20 (35.0) 3/18 (16.7)

Difference in % vs placebo +18.3 (p=0.2778)

n = number of subjects with ≥ 2-point improvement in IGA, with missing IGA scores imputed with LOCF

N1 = number of subjects with available IGA score

p-value from Fisher's exact test comparing proportions in Prurisol and Placebo group

Note: The p-values generated from this study were for informational purposes only and statistical significance was not a criterion for 

study success (cf protocol section 9.8)
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Prurisol for Psoriasis
CTIX-0002: ≥ 2-point Improvement in IGA Over Time

• Clinical improvement observed in 200 mg group as early as 4 weeks

• ≥ 2-point IGA improvement (200 mg group) at Week 12 was 25.0% subjects (ITT) and 35.0% subjects (PP)

* ITT population denominator for % calculation based upon subject population at baseline
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Prurisol for Psoriasis
CTIX-0002: IGA Scores Over Time (200 mg group) & Topline Results

Source: Table 14.2.1.2.1 (ITT Population)                                                                                    *Where % subject total <100%, basis is attrition without data imputation
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• Prurisol met the primary endpoint (a 2-point IGA 

reduction) in 35% of all patients who received a dose of 

200 mg per day(Per Protocol). 

• Prurisol was well-tolerated—just one Serious Adverse Event 

(SAE) occurred and it was in the 50 mg dose group

• PK results showed a dose-dependent increase in drug exposure 

and maximum plasma concentration

• IGA changes noted as soon as Week 2

• Progressive decrease of IGA scores to lower values over 12 weeks 

• Time-based transition of original moderate & mild population to less psoriasis activity with emergence of almost clear and clear groups

• At Week 12: 42.8% subjects (ITT) [and 55.0% subjects (PP)] achieved “clear” (0) or “almost clear” (1) in IGA  

*

Among patients with the severest form of psoriasis in study, those having a baseline 

IGA score of 3 (“moderate”), the primary endpoint was met in 46% of patients who 

received 200 mg per day. These data were derived from analyses of all patients.
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• Adverse Events

For the Prurisol dose groups combined:

• Headache was the most frequently reported AE (6 AEs, 7.1%)

• One Serious Adverse Event (preferred term “hepatic enzyme increased”) reported in 50 mg dose group

• Liver function test increases reported as AEs, with following frequency:           

• Aspartate Aminotransferase (AST) increased, 4 AEs; Alanine Aminotransferase (ALT) increased, 3 AEs;                          
Hepatic enzyme increased, 1 AE

• Clinical Laboratory Review
• Blood chemistry changes of clinical significance observed for a small number of subjects, most notable in AST and ALT

• Seven (7) subjects had on-treatment ALT and/or AST elevations >2xULN

• Elevations in ALT and/or AST do not appear dose related; n=2 in each active group, n=1 in placebo group

• No associated increases noted for bilirubin

• Hematology changes were generally not clinical significant, no trending (increasing or decreasing) noted

• Urinalysis findings were not clinically significant

• Vitals Signs Assessments were without clinically significant changes

Prurisol for Psoriasis
CTIX-0002: Safety Summary (Generally Well-Tolerated)



Prurisol for Psoriasis
CTIX-0002: Pharmacokinetics of Abacavir

Dose-related increase in exposure and plasma concentrations observed
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• Median Tmax, ranged from 0.5 hr to 1.0 hr

• Mean t½, ranged from 1.24 hr to 1.40 hr, appears to 
be independent of dose or regimen

• Small numbers of subjects per group

(Note: larger sample size planned in next study for 
more definitive PK parameter calculations)

• Comparable plasma concentrations expected for 
50 mg AM and 50 mg AM & PM doses due to 
short t½ (1.24 hr and 1.27 hr, respectively); 
however values higher for the AM & PM regimen

• Less than dose proportional increase in mean 
plasma concentrations, Cmax and AUC, between 
50 mg AM & PM (100 mg daily) and 100 mg AM 
& PM (200 mg daily)
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Press Releases

http://cellceutix.com/press-

release/2016/11/12/cellceutix-phase-2-

trial-of-prurisol-for-mild-to-moderate-

psoriasis-meets-primary-endpoint

http://cellceutix.com/cellceutix-

provides-additional-insight-into-

successful-phase-2-trial-for-treating-

psoriasis/

http://cellceutix.com/press-

release/2016/11/10/cellceutix-releases-

pharmacokinetics-data-from-phase-2-

trial-of-prurisol-for-treating-psoriasis-

data-complements-efficacy-data-

reported-last-week

https://cellceutix.com/press-

release/2016/11/10/cellceutix-to-

initiate-phase-2b-trial-of-prurisol-for-

chronic-plaque-psoriasis

https://cellceutix.com/press-

release/2016/11/14/cellceutix-begins-

phase-2b-clinical-trial-of-oral-

prurisol-in-moderate-to-severe-

chronic-plaque-psoriasis/

Prurisol for Psoriasis
Summary Observations, Looking Ahead

• The primary efficacy endpoint of percentage of subjects with ≥ 2-point improvement in 

IGA was met with the 200 mg Prurisol dose group achieving highest magnitude of effect  

• A clear progressive decrease of IGA scores to lower values was seen as early as 2 weeks 

and further improved out through 12 weeks (200 mg group)

• Sufficient clinical improvement was observed to warrant more detailed examination of 

clinical responses to treatment at 200 mg and higher dosing levels

• Prurisol was generally well-tolerated

• As ⅔rd of these subjects (200 mg group) had Baseline IGA=3 (“moderate” psoriasis), 

their favorable responses serve as a bridge to investigate Prurisol in a moderate-to-severe 

psoriasis population

• A Phase 2b trial has begun 4Q16 evaluating higher dosing regimens (300 mg and 400 

mg) in moderate-to-severe psoriasis, using proportion of subjects achieving PASI75 at 

Week 12 as the primary endpoint

http://cellceutix.com/press-release/2016/11/12/cellceutix-phase-2-trial-of-prurisol-for-mild-to-moderate-psoriasis-meets-primary-endpoint
http://cellceutix.com/cellceutix-provides-additional-insight-into-successful-phase-2-trial-for-treating-psoriasis/
http://cellceutix.com/press-release/2016/11/10/cellceutix-releases-pharmacokinetics-data-from-phase-2-trial-of-prurisol-for-treating-psoriasis-data-complements-efficacy-data-reported-last-week
https://cellceutix.com/press-release/2016/11/10/cellceutix-to-initiate-phase-2b-trial-of-prurisol-for-chronic-plaque-psoriasis
https://cellceutix.com/press-release/2016/11/14/cellceutix-begins-phase-2b-clinical-trial-of-oral-prurisol-in-moderate-to-severe-chronic-plaque-psoriasis/
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Prurisol for Psoriasis
Phase 2b Clinical Trial in Moderate-to-Severe Plaque Psoriasis (Currently Enrolling Patients)

= RandomizationR

Study Design Schematic• Randomized, double-blind, parallel-group, 

placebo-controlled 

• Treatment Groups

• Prurisol 300 mg: Pbo: Prurisol 400 mg

• 3:3:1

• Number of Subjects

• ~189

• Treatment Duration

• 12 weeks (interim readout 2Q17)

• Number of Sites (U.S.)

• ~30 For study details, see

https://clinicaltrials.gov/ct2/show/NCT02949388

https://clinicaltrials.gov/ct2/show/NCT02949388
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Granted Patents

United States (Patent No 8895569) 

(Composition of Matter claim)

“Carbocylic Nucleosides and Their Pharmaceutical Use and 

Compositions”

Abstract: Abstract of the Disclosure Disclosed are compounds 

of the formula and the pharmaceutically acceptable salts of such 

compounds. Also disclosed are Aprocesses for the preparation 

of such compounds, intermediates used in the preparation of 

such compounds, and the uses of such compounds in treating 

inflammatory skin diseases.

Australia (Patent No 2012363635)

Singapore (Patent No 11201404291T)

Taiwan (Patent No 1481611)

European Patent Office – application allowed 

on June 15, 2016 (grant will follow after formal 

steps completed)

Patents Expire 2032 

Pending Patents
Argentina, Bangladesh, Brazil, Canada, China, Eurasian 

Patent Office, Hong Kong, India, Israel, Japan, 

Malaysia, Mexico, Pakistan, South Korea, Thailand

Prurisol for Psoriasis
Intellectual Property and Patent Overview
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http://www.google.com/patents/WO2013103601A1?cl=en
http://inventingpatents.com/composition-matter-claims/


Brilacidin Franchise

A First-in-Class Host Defense Protein (HDP) Mimic

30



• HDPs are Small Antimicrobial Peptides 
-Expressed widely in the animal kingdom
-Produced in skin, mucosal surfaces, neutrophils
-Target microbial membrane

• First Line of Defense Against Foreign Invasion
-Part of innate immunity 
-Maintenance of epithelial barrier function
-Regulate microbiota
-Immunomodulatory – innate and adaptive immunity
-Anti-inflammatory properties

• Addresses Global Problem of Antimicrobial Resistance
-Gram-positive (e.g., MRSA) and Gram-negative (e.g., CRE) programs
(identified by CDC and FDA as high priority pathogens)

Small, non-peptidic, fully synthetic mimics of HDPs developed as a systemic or topical agent*

Sources: 

“New Weapons for the Germ Wars: Inexpensive Polymers can Extend the Range of Nature’s Germ-Figther Arsenal.” (pdf)

http://www.forbes.com/forbes/2011/0214/technology-william-degrado-chemistry-biotech-antibiotic-artisan.html

http://www.pnas.org/content/99/8/5110.long

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2646611/

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2808429/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2153456/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2667368/

https://deepblue.lib.umich.edu/bitstream/handle/2027.42/100268/mabi201300126.pdf

https://deepblue.lib.umich.edu/bitstream/handle/2027.42/94848/1199_ftp.pdf

https://web.archive.org/web/20100326134301/http://www.polymedix.com/pdf/AntibioticInformationPackage_0110.pdf

https://web.archive.org/web/20050214060042/http://polymedix.com/pdf/Website-presentation-Jan-2005.pdf

http://files.shareholder.com/downloads/ABEA-4ITCYZ/0x0x497185/6bb17bf6-bd93-452c-a9bc-

f056be6c3d45/PYMX_WebDoc_9457.pdf

Host Defense Protein (HDP) Mimics
Background & Rationale
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*Note: Brilacidin, as an arylamide foldamer and unlike peptidic-based small molecules (e.g., Pexiganan), is not 

subject to the traditional shortcomings of antimicrobial peptide (AMP)-based compounds, including rapid 

proteolytic degradation. Instead, by using sophisticated coarse-grain computer modeling that mimicked the 

actions of natural defensins (electrostatics, lipophicility, etc.), it was designed to be smaller (one-tenth the size) 

and then fine-tuned to exhibit enhanced pharmacological properties—more easily and much less expensively 

synthesized, more stable (a rigid backbone), more potent (by a 100-fold) and more selective (by a 1000-fold). 

This biocomputational aspect of Brilacidin’s development has resulted in the drug candidate having much better 

exposure and efficacy in terms of its pharmacokinetics.

https://www.psc.edu/science/2002/klein/new_weapons_for_the_germ_wars.html
https://www.psc.edu/science/2002/klein/new_weapons_for_the_germ_wars.pdf
http://www.forbes.com/forbes/2011/0214/technology-william-degrado-chemistry-biotech-antibiotic-artisan.html
http://www.pnas.org/content/99/8/5110.long
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2646611/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2808429/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2153456/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2667368/
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/100268/mabi201300126.pdf?sequence=1&isAllowed=y
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/94848/1199_ftp.pdf
https://web.archive.org/web/20100326134301/http:/www.polymedix.com/pdf/AntibioticInformationPackage_0110.pdf
https://web.archive.org/web/20050214060042/http:/polymedix.com/pdf/Website-presentation-Jan-2005.pdf
http://files.shareholder.com/downloads/ABEA-4ITCYZ/0x0x497185/6bb17bf6-bd93-452c-a9bc-f056be6c3d45/PYMX_WebDoc_9457.pdf
https://web.archive.org/web/20041222233027/http:/polymedix.com/02_03_course-grain.htm
https://www.sec.gov/Archives/edgar/data/1341843/000089322007002893/w38545exv99w1.htm
http://journal.frontiersin.org/article/10.3389/fimmu.2015.00115/full
http://health120years.com/cn/pdf/db_VD_Ebola_CPP-db_Defensins_Antimicrobial-Peptides.pdf
https://web.archive.org/web/20041222233047/http:/polymedix.com/02_02_denovo.htm
http://www.sciencedirect.com/science/article/pii/S0005273608003416
http://biomedicalcomputationreview.org/3/3/6.pdf
https://web.archive.org/web/20070727004524/http:/www.polymedix.com/pdf/PFQPolymedixarticle.PDF


Brilacidin
First-in-Class Anti-Inflammatory/Anti-Microbial Drug Candidate

Brilacidin is the first of a completely new class of anti-inflammatory antibiotics. A small, non-peptidic, fully 

synthetic mimetic of Host Defense Proteins (HDPs): uniquely functions in an immunomodulatory capacity, 

(lessening inflammation and promoting healing) and, in addition, kills bacteria quickly. 

Mechanism of Action

• Immunomodulatory and anti-inflammatory
• Inhibits the production of TNF-α, IL-1β, IL-6, IL-8, 

MIP2-α, MCP-1, MMP-9
• HDP dysfunction implicated in inflammatory 

disorders of skin and mucosal surfaces
• Inflammatory bowel disease (IBD), atopic 

dermatitis, acne, skin infections, cystic 
fibrosis…

• Brilacidin functions as an anti-microbial, piercing the 
cell walls of bacteria (bactericidal)

Note:
• Received FDA QIDP Fast Track designation for ABSSSI (additional 5 years of market exclusivity in the U.S.)
• Strong IP/Patent protections
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3491551/
http://m.ecco-jcc.oxfordjournals.org/content/7/12/e652.full
https://www.sec.gov/Archives/edgar/data/1355250/000147793214002418/ctix_ex1037.htm
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Brilacidin
Inhibits PDE4 and Suppresses Cytokines/Chemokines, Lessening Inflammation and Promoting Healing
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Beyond its antimicrobial properties—which itself can play a major role in treating certain inflammatory diseases given the association 

between pathogens and host organisms, inflammation and infection (e.g., see the link between Enterobacteriaceae and IBD; the link

between Crohn’s and E. coli [against which HDP-Mimics have shown activity]; and the link between Crohn’s and infections)—

Brilacidin functions through the cyclic AMP/cyclic GMP pathways to suppress pro-inflammatory cytokines and chemokines, such as 

TNF-α, IL-1β, IL-6, IL-8, MIP2-α, MCP-1 and MMP-9. 

Brilacidin’s inhibition of PDE4—a predominant phosphodiesterase expressed in neutrophils, T cells, macrophages and keratinocytes—

leads to an increase in the intracellular cAMP concentration, thereby reducing the production of pro-inflammatory mediators and 

increasing anti-inflammatory mediators.

Additional research is underway to determine Brilacidin’s role in regulating IL-17, a central driver most inflammatory diseases, 

including many skin diseases.

Sources: 

http://discoverpde4.com/

http://onlinelibrary.wiley.com/doi/

10.1111/exd.12929/pdf

http://www.sinobiological.com/Pro

inflammatory-cytokines-list.html

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3195038/
https://www.gdx.net/core/supplemental-education-materials/Pathogenic-Organism-Chart.pdf
https://www.hsph.harvard.edu/news/press-releases/inflammatory-bowel-disease/
http://www.cell.com/cell-host-microbe/fulltext/S1931-3128(10)00276-3
http://news.psu.edu/story/357202/2015/05/12/research/study-shows-how-e-coli-thrive-patients-inflammatory-bowel-disease
http://www.nature.com/articles/ncomms8113
http://files.shareholder.com/downloads/ABEA-4ITCYZ/1410277423x0x502487/6f7e3b34-918c-477c-a3cf-59b3ce9c91fa/ASMGeneral2009.pdf
http://mbio.asm.org/content/7/5/e01250-16.full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1435589/
http://discoverpde4.com/
http://www.nature.com/collections/vzdlng
https://www.researchgate.net/publication/301661230_The_many_faces_of_IL-17_in_inflammatory_skin_diseases
http://discoverpde4.com/
http://onlinelibrary.wiley.com/doi/10.1111/exd.12929/pdf
http://www.sinobiological.com/Proinflammatory-cytokines-list.html


Host Defense Protein (HDP) Mimics
Gateway Concept/Platform Potential

Innate Immunity

GI Mucosa

• Ulcerative Proctitis **

• IBD

• Oral Mucositis

• IBS

• GI-Acute Radiation Sickness

• Periodontitis

Direct Antimicrobial Activity

Bacterial

• ABSSSI (skin)*

• Bone and Joint

• DFIs

• Respiratory

• Blood Stream

• STDs

Barrier Function

Fungal

• Oral Candidiasis

• Disseminated 

Candidiasis

• Aspergillosis

Skin/Eye

• Hidradenitis Suppurativa

• Acne

• Atopic Dermatitis

• Diabetic Ulcers

• Keratitis

• Burns/Abrasions

Respiratory Mucosa

• Cystic Fibrosis

• Asthma

• Chronic Bronchitis

• Lung-ARS

• Chronic Sinusitis

Parasitic

• Malaria

• Sleeping Sickness

• Giardiasis

Viral

• Influenza

• Herpes

• RSV

*ABSSSI is gateway for antibiotic opportunities **Ulcerative Proctitis is gateway for anti-inflammatory opportunities
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Brilacidin
ABSSSI Phase 2b Clinical Trial Results 

*Acute Bacterial Skin and Skin Structure Infections 

Brilacidin 0.6 

mg/kg IV x 1 

day (N=53)

Brilacidin 0.8 

mg/kg IV x 1 

day (N=53)

Brilacidin

x 3 days

(N=53)

Daptomycin

X 7 days                      

(N=50)

Number assessed 51 48 52 48

Clinical Response 

(%)

47 (92.2) 46 (95.8) 51 (98.1) 45 (93.8)

95% C.I. (84.8, 99.5) (90.2, 100) (94.3, 100) (86.9, 100)

Early Clinical Response at 48-72 hours

35

• Safe and effective in three Phase 2 studies

• Convenient single-dose regimen 

• Pharmacoeconomic advantages

• Efficacy comparable to 7-day regimen of robust 
comparator (daptomycin x 7 days) 

• QIDP designation (Nov 2014) under the GAIN Act

• Eligible for Fast Track and Priority Review

• Minimal potential for development of resistance

• Novel class, with no cross-resistance

• Novel mechanism of action confers fitness 
disadvantage for bacterial resistance  

• Single dose removes non-compliance as driver for 
resistance

• Phase 3 planning in progress 

• Response to Special Protocol Assessment (SPA) 
comments from FDA in process

Current Perspectives       



• Hidradenitis Suppurativa (acne inversa):

• A debilitating inflammatory skin disease characterized by recurrent 
abscesses and formation of sinus tracts, typically where skin rubs together, 
e.g., armpits, groin, between the buttocks and under the breasts. 

• The etiology of the disease, which causes significant physical and 
psychosocial distress to both men and women, remains largely not 
understood (though a bacterial component may be at work, as might a
similar pathogenic mechanism to that of Chron’s disease), with no cure 
and only limited treatment options.

• Reports of prevalence range widely from approximately one-half a percent 
up to approximately four percent of the general population. 

• Beyond its well-documented antimicrobial properties, Brilacidin also has a 
broad range of anti-inflammatory effects on various key effector cells that may 
be involved in Hidradenitis Suppurativa. 

Source: 

http://www.globalacademycme.com/fileadmin/pdf/supplement_pdf/SA

Nv33_Hidradenitis_Sppl.pdf

Brilacidin for Hidradenitis Suppurativa (Acne Inversa)
Potential Future Indication (Topical Application)
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http://onlinelibrary.wiley.com/doi/10.1111/exd.12793/full
https://www.researchgate.net/profile/Hans_Ring/publication/284811951_The_Microbiology_of_Hidradenitis_Suppurativa/links/5730ddf508ae08415e6a80b0.pdf
http://www.eblue.org/article/S0190-9622(15)01989-1/pdf
http://eknygos.lsmuni.lt/springer/197/86-94.pdf
http://www.jidonline.org/article/S0022-202X(16)31331-8/fulltext
http://www.jidonline.org/article/S0022-202X(16)31046-6/abstract
http://www.globalacademycme.com/fileadmin/pdf/supplement_pdf/SANv33_Hidradenitis_Sppl.pdf


 

Brilacidin Erythromycin Clindamycin Minocycline Doxycycline Metronidazole

MIC50 0.5 0.03 0.03 0.06 0.12 >64

MIC90 1 >128 1 0.25 0.5 >64

MIC range 0.25 to 2 0.015 to >128 ≤0.015 to >16 0.03 to 2 0.03 to 4 >64

MIC (μg/mL)

Activity of brilacidin and comparators against evaluated Propionibacterium  spp.1

1Propionibacterium spp. includes: P. jensenii, P. granulosum, P. avidum ,  P. acnes

Brilacidin for Acne, Atopic Dermatitis (Eczema)
Other Potential Future Indications (Topical Application)
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• The human skin microbiome is influenced by bacterial infection in a complex manner.

• It has been hypothesized that increased susceptibility of people with atopic dermatitis to S. 

aureus infections, which is significantly over-expressed in this skin condition, may arise 

from the impaired expression of Host Defense Proteins (HDPs). 

• Unlike Crisaborole (AN2728), Brilacidin, as an antimicrobial agent, is highly active against 

S. aureus. It also acts to inhibit numerous pro-inflammatory cytokines and chemokines.

• Brilacidin shows a distinct advantage in that the drug exhibits a strong inhibitory effect on 

IL-1 whereas Crisaborole shows no such activity. IL-1 is linked to the pathogenesis of 

numerous diseases, including rheumatic disease and eczema.

• According to the National Eczema Association, 17.8 million Americans have moderate-to-

severe atopic dermatitis, contributing to an annual cost burden to society of $5.3 billion.

Contrasting Brilacidin and Crisaborole Eczema Market

“A topical PDE4 inhibitor formulation could address the need for targeted inhibition of inflammation in skin diseases 

while avoiding unwanted adverse effects.” (source)

$5.2 billion

Pfizer Acquires Anacor

By 2022, $5.6 billion 

in Global Sales

Also see: https://decisionresourcesgroup.com/drg-blog/launch-targeted-therapies-will-revolutionize-atopic-dermatitis-treatment/; http://dermatologytimes.modernmedicine.com/dermatology-times/news/merger-boost-

eczema-offerings; http://www.dddmag.com/article/2016/06/pfizer-anacor-merger-set-leverage-companies-atopic-dermatitis-space; https://f1000research.com/articles/4-1296/v1; 

https://www.google.com/amp/s/cochindermasociety.wordpress.com/2016/03/21/pde4-as-new-target-in-atopic-dermatitis/amp/; www.forbes.com/sites/genemarcial/2016/06/15/will-a-new-suitor-for-anacor-emerge/;

http://www.fiercebiotech.com/biotech/leo-strikes-1b-deal-for-astrazeneca-s-late-phase-atopic-dermatitis-drug; http://www.fiercebiotech.com/biotech/ziarco-gears-up-for-series-c-phiib-to-advance-atopic-dermatitis-drug

http://www.unboundmedicine.com/medline/citation/23489584/The_skin_microbiome:_current_perspectives_and_future_challenges_
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4600114/
http://www.jidonline.org/article/S0022-202X(16)32091-7/fulltext
http://onlinelibrary.wiley.com/doi/10.1111/bjd.14566/full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4793058/?report=classic
http://www.futuremedicine.com/doi/full/10.2217/imt-2016-0023
http://files.shareholder.com/downloads/ANCR/0x0x580420/61fa719f-c88c-4b55-ab12-39edaf6ee066/ANAC_Investor_Day_Part_3b_minimized.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4135847/figure/F2/
https://www.ncbi.nlm.nih.gov/pubmed/26185894
https://www.ncbi.nlm.nih.gov/m/pubmed/26656658/
https://www.ncbi.nlm.nih.gov/pubmed/23827246
https://nationaleczema.org/research/eczema-prevalence/
https://www.ncbi.nlm.nih.gov/pubmed/27616422
http://www.pharmacytimes.com/contributor/mel-seabright-pharmd-mba/2016/10/crisaborole-for-atopic-dermatitis
http://www.pharmatimes.com/news/pfizer_completes_$5.2bn_acquisition_of_anacor_1049226
http://files.shareholder.com/downloads/ANCR/0x0xS1104659-16-88962/1411158/filing.pdf
http://www.pharmafile.com/sites/default/files/gdhc66pidr_atopic_dermatitis_sample.pdf
https://decisionresourcesgroup.com/drg-blog/launch-targeted-therapies-will-revolutionize-atopic-dermatitis-treatment/
http://dermatologytimes.modernmedicine.com/dermatology-times/news/merger-boost-eczema-offerings
http://www.dddmag.com/article/2016/06/pfizer-anacor-merger-set-leverage-companies-atopic-dermatitis-space
https://f1000research.com/articles/4-1296/v1
https://www.google.com/amp/s/cochindermasociety.wordpress.com/2016/03/21/pde4-as-new-target-in-atopic-dermatitis/amp/
http://www.forbes.com/sites/genemarcial/2016/06/15/will-a-new-suitor-for-anacor-emerge/
http://www.fiercebiotech.com/biotech/leo-strikes-1b-deal-for-astrazeneca-s-late-phase-atopic-dermatitis-drug
http://www.fiercebiotech.com/biotech/ziarco-gears-up-for-series-c-phiib-to-advance-atopic-dermatitis-drug


38

Brilacidin Franchise
Intellectual Property and Patent Overview

Patent Title Status Description

Ophthalmic And Otic 

Compositions Of Facially 

Amphiphilic Polymers And 

Oligomers And Uses Thereof

United States: allowed

Europe: issued 03/04/15

Japan: issued 04/04/14; 05/15/15

Australia: issued 11/28/13

China: issued 12/07/11; 10/01/14

Pending: Canada, India, Australia

Patents Expire: 2027

Category 1 – Brilacidin

Brilacidin compound; compositions; methods of treating bacterial otic and 

ophthalmic infections

Synthetic Mimetics Of Host 

Defense And Uses Thereof

United States: issued 10/02/12; 03/10/15

Taiwan: issued 04/01/15

Australia: issued 11/28/13

China: issued 01/08/14

Mexico: issued 09/28/12

Russia: issued 01/27/15

Ukraine: issued 03/25/14

Pending: Europe, Japan, Brazil, Canada, India, 

Israel, South Korea, Mexico

Patents Expire: 2029

Category 1 – Arylamide compounds

Brilacidin enantiomer; compositions and formulations; methods of preparation of 

enantiomer; methods of preparation of Brilacidin



39

Brilacidin Franchise
Intellectual Property and Patent Overview (continued)

Facially Amphiphilic Polymers 

As Anti-infective Agents

United States: issued 02/06/07; 11/18/14

Australia: issued 04/05/07; 04/12/07

Canada: issued 07/16/13

China: issued 07/01/09; 07/02/14

Europe: issued 09/17/08; 05/25/11

Japan: issued 08/15/08

South Korea: issued 06/03/09; 06/16/09

Patents Expire: 2022

Category 1 & 3 – Brilacidin and related compounds; anti-microbial surfactants 

and related compounds

Facially Amphiphilic Polyaryl 

And Polyarylalkynyl Polymers 

And Oligomers And Uses 

Thereof3

United States: issued 07/17/12; 05/06/14

Australia: issued 03/08/12

Japan: issued 05/02/13

Taiwan: issued 03/11/13

Pending: Canada, Europe (2)

Patents Expire: foreign (2025); United States (2028)

Category 1 & 3

Facially Amphiphilic Polymers 

And Oligomers And Uses 

Thereof3

United States: issued 08/07/12; 06/04/13

Australia: issued 04/07/11; 03/27/14

Canada: issued 05/20/14

South Korea: issued 03/04/13

Taiwan: issued 05/21/15

Pending: Australia, China, India, Japan, Taiwan

Patents Expire: foreign (2024); United States (2027)

Category 1 & 2

Antimicrobial Copolymers And 

Uses Thereof

Canada: issued 08/26/14

Pending: United States

Patent Expires: 2025

[1] Patent family owned by The Trustees of The University of Pennsylvania.
[2] Patent family owned by The Trustees of The University of Pennsylvania.
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Brilacidin Franchise
Intellectual Property and Patent Overview (continued)

Compounds For Use In 

Treatment Of Mucositis

United States: issued 08/12/14; allowed

Pending: United States, Europe, Japan, Taiwan, 

Australia, Brazil, Canada, China, Israel, Mexico, 

New Zealand, Russia, South Korea, Ukraine, 

South Africa

Patents Expire: 2032

Category 1 – Brilacidin

Methods of treating mucositis with Brilacidin and related compounds; 

compositions of Brilacidin and palifermin

Polycyclic Compounds And 

Methods Of Making And Using 

The Same

Pending: United States

Patents (if issued) Expire: 2033 

Category 1 – Polycyclic antimicrobial compounds

Cyclic Compounds And 

Methods Of Making And Using 

The Same

Pending: United States, Europe, Australia, India, 

New Zealand, Singapore, South Africa

Patents (if issued) Expire: 2032

Category 1 – Cyclic antimicrobial compounds

Compounds And Methods For 

Treating Candidiasis And 

Aspergillus Infections

United States: issued 11/25/14

Pending: United States, Europe, Japan, Australia, 

Brazil, Canada, Chile, China, India, Israel, South 

Korea, Malaysia, Mexico, New Zealand, Russia, 

Singapore, South Africa, Hong Kong

Patents Expire: 2033

Category 1 – Anti-fungal compounds

Methods of killing or inhibiting the growth of a Candida or Aspergillus species 

or preventing or treating a mammal having oral or disseminated candidiasis or 

an aspergillus infection; 

Compositions Of Arylamide 

Compounds And Antimicrobial 

Agents

United States: provisional pending Category 1 – Arylamide compounds in combination with anti-microbial agents

Antimicrobial Compounds United States: provisional pending Category 1 – Anti-microbial compounds

1 Patent family co-owned with the University of Massachusetts Amherst. 
1 Patent family co-owned with Rutgers, The State University of New Jersey. 



Ticker: CTIX

Cellceutix Corporation
100 Cummings Center

Beverly, MA
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November 2016
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Additional Information
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Sources: 

C. Evans, “Managed Care Aspects of 

Psoriasis and Psoriatic Arthritis,” Am J 

Manag Care. 2016;22:S238-S243.

Menter, “Psoriasis and Psoriatic 

Arthritis,” Am J Manag Care. 

2016;22:S225-S237.; 

https://www.aad.org/eposters/Submissi

ons/getFile.aspx?id=1108&type=sub

Insurers are more likely to deny costly biologics (“particularly troubling”; representing

9.8% of all U.S. pharmacy spending in 2015), which experience high treatment-failure 

rates and are associated with more frequent and more serious adverse events.

The total cost burden of psoriasis is estimated to be between $35 billion and $63 billion. 

Psoriasis
Costly to Treat (especially with Biologics), for Patients and Society

https://ajmc.s3.amazonaws.com/_media/_pdf/Managed Care Aspects of Psoriasis.pdf
https://ajmc.s3.amazonaws.com/_media/_pdf/Psoriasis and Psoriatic Arthritis Treatment.pdf
https://www.aad.org/eposters/Submissions/getFile.aspx?id=1108&type=sub
http://dermatologytimes.modernmedicine.com/dermatology-times/news/insurers-make-prescribing-biologics-difficult
http://www.natlawreview.com/article/basics-biologics-price-competition-and-innovation-act
http://www.nature.com/nbt/journal/vaop/ncurrent/full/nbt.3734.html
https://lab.express-scripts.com/lab/insights/drug-options/inflammatory-conditions-care-value-program-makes-americas-costliest-medication-class-more-affordable
http://www.jmcp.org/doi/10.18553/jmcp.2016.22.4.396
http://www.the-dermatologist.com/sites/default/files/supplements/DERM_All_lr_0.pdf
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Key Characteristics

• A chronic, autoimmune disease that exhibits 

symptoms in the form of irritated, flaky skin.

• Increased proliferation and hyperplasia of the 

epidermal cells.

• Enhanced proliferation of keratinocytes in the 

psoriatic plaques.

• Growth cycle of skin cells is accelerated by faulty 

immune signals.

• Inflammatory skin disease in which neutrophils 

are associated with psoriatic lesions.

• Psoriasis-associated non-protein coding RNA 

induced by stress (PRINS) in psoriatic lesions and 

plasma IL-20 are increased.

• In psoriatic lesions, cyclic adenosine 

monophosphate (cAMP) levels are decreased, 

which may result in diminished regulation of cell 

division due to less activation of protein kinase.

Sources:

http://onlinelibrary.wiley.com/doi/10.1111/ddg.13050/full; http://www.clinsci.org/content/120/1/1; http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4706579/; http://www.nature.com/nri/journal/v9/n10/full/nri2622.html; 

http://pharmacytoday.org/article/S1042-0991(15)00025-0/pdf

Psoriasis
Complex Pathogenesis with No Known Cure

http://onlinelibrary.wiley.com/doi/10.1111/ddg.13050/full
http://www.clinsci.org/content/120/1/1
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4706579/
http://www.nature.com/nri/journal/v9/n10/full/nri2622.html
http://pharmacytoday.org/article/S1042-0991(15)00025-0/pdf
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“Numerous cellular mediators and signaling 

pathways are activated in psoriatic lesions following 

diverse triggers. In the background of individuals 

expressing a favorable genetic predisposition toward 

a hyperactive immune response (quiescent panel), 

these mediators drive a proinflammatory response 

(flare panel). The proinflammatory state 

progressively overwhelms the immune counter-

balancing mechanisms, and skin proliferation 

becomes uncontrollable by conventional regulatory 

cells and suppressive mediators (eg, Treg, IL-10, 

TGFβ; Chronic/recurrent panel). This exacerbated 

inflammation results in the progressive creation of 

resident memory self-reactive cells that in-turn 

contribute to recruiting inflammatory mediators that 

result in a lifelong recurrent chronic inflammatory 

skin disease.”

Source: https://www.dovepress.com/current-knowledge-on-psoriasis-

and-autoimmune-diseases-peer-reviewed-fulltext-article-PTT; also see

https://core.ac.uk/download/pdf/43309322.pdf

Psoriasis
Tends to Get Worse, a Lifelong Disease

https://www.dovepress.com/current-knowledge-on-psoriasis-and-autoimmune-diseases-peer-reviewed-fulltext-article-PTT
https://core.ac.uk/download/pdf/43309322.pdf
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Psoriais sufferers at greater risk of developing infections, experiencing depression,

and have a higher association with Inflammatory Bowel Disease

Sources:

http://www.journalofclinicalpathways.com/formulary-decisions-and-evolution-psoriasis-treatment; http://onlinelibrary.wiley.com/doi/10.1111/exd.12437/full; 

http://www.ijdvl.com/viewimage.asp?img=ijdvl_2013_79_7_10_115506_f2.jpg

Psoriasis
Condition Presents with Serious Comorbidities

http://www.jaad.org/article/S0190-9622(16)30034-2/fulltext
http://dermatologytimes.modernmedicine.com/dermatology-times/news/more-evidence-links-psoriasis-depression
https://www.dovepress.com/psoriasis-and-inflammatory-bowel-disease-links-and-risks-peer-reviewed-article-PTT
http://www.journalofclinicalpathways.com/formulary-decisions-and-evolution-psoriasis-treatment
http://onlinelibrary.wiley.com/doi/10.1111/exd.12437/full
http://www.ijdvl.com/viewimage.asp?img=ijdvl_2013_79_7_10_115506_f2.jpg


47 Source: https://en.wikipedia.org/wiki/Psoriasis#/media/File:Psoriasis_treatment_ladder.svg

Psoriasis
As Severity Increases, so Too Does Treatment Toxicity…

“Currently available therapies, however, still have many limitations associated with prolonged use. For example, topical therapies are only mildly effective and may increase the risk for skin cancers. 

Traditional systemic agents (e.g., methotrexate) may cause renal and hepatic toxicities when used long-term. In addition, although biologic agents have proven to be very effective at improving 

symptoms of psoriasis, they may lose their effectiveness over time. Additional considerations with biologics include patient hesitancy to self-inject and an increased risk of infection and lymphoma. 

Subsequently, therapeutic options that address these limitations may have a large impact on treatment.” (Source)

https://en.wikipedia.org/wiki/Psoriasis#/media/File:Psoriasis_treatment_ladder.svg
https://www.pharmacist.com/psoriasis-overview-recent-approvals-therapies-horizon
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Source: "New Therapies for Psoriasis and Psoriatic Arthritis"

Christopher T. Ritchlin; James G. Krueger

Curr Opin Rheumatol. 2016;28(3):204-2 (May 2016)

http://www.medscape.com/viewarticle/861898

Also see: "Safety and Efficacy of Methotrexate in Psoriasis: A Meta-Analysis of Published Trials" (May 2016)

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0153740; "Efficacy and safety of systemic 

treatments for moderate-to-severe psoriasis: meta-analysis of randomized controlled trials" (February 2014)

http://onlinelibrary.wiley.com/doi/10.1111/bjd.12663/full; and: https://www.dovepress.com/emerging-

treatment-options-for-psoriasis-peer-reviewed-fulltext-article-PTT

Psoriasis
… Even as Systemics, Especially Biologics, Prove Highly Efficacious

http://www.medscape.com/viewarticle/861898
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0153740
http://onlinelibrary.wiley.com/doi/10.1111/bjd.12663/full
https://www.dovepress.com/emerging-treatment-options-for-psoriasis-peer-reviewed-fulltext-article-PTT
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Sources: 

https://www.novartis.com/news/media-releases/largest-global-psoriasis-survey-shows-84-people-face-discrimination-and

http://archderm.jamanetwork.com/article.aspx?articleid=1729130

Non-Adherence a Major Challenge

55% of those with moderate to severe psoriasis do not believe “clear” or “almost clear” skin is a realistic goal.

Psoriasis
Dissatisfied Patients Switch or Discontinue Treatment Altogether

https://www.novartis.com/news/media-releases/largest-global-psoriasis-survey-shows-84-people-face-discrimination-and
http://archderm.jamanetwork.com/article.aspx?articleid=1729130
https://www.dovepress.com/improving-patient-outcomes-in-psoriasis-strategies-to-ensure-treatment-peer-reviewed-fulltext-article-PTT
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•“The non-coding RNA, PRINS regulates psoriasis associated cytokine production in human keratinocytes.” Journal of Investigative Dermatology (September 2016).

•“PRINS, a primate-specific long non-coding RNA, plays a role in the keratinocyte stress response and psoriasis pathogenesis.” Pflügers Archiv - European Journal of Physiology 

(June 2016, Volume 468, Issue 6, pp 935–943).

•“Landscape of Long Noncoding RNAs in Psoriatic and Healthy Skin.” Journal of Investigative Dermatology (March 2016).

•“Characterization of Molecules Showing Altered Expression Profile in Psoriasis.” Aniko Goblos. 2016 PhD Dissertation. University of Szeged.

•“Interleukin 20 regulates dendritic cell migration and expression of co-stimulatory molecules.” Molecular and Cellular Therapies 2016 4:1.

•“Targeting CD8+ T cells prevents psoriasis development.” ScienceDirect - Journal of Allergy and Clinical Immunology (January 9 2016; Letter to the Editor).

•“Efficacy and Safety of Anti-Interleukin-20 Monoclonal Antibody in Patients With Rheumatoid Arthritis: A Randomized Phase IIa Trial.” Arthritis Rheumatol. 2015 Jun;67(6):1438-48.

•“Analysis of long non-coding RNAs highlights tissue-specific expression patterns and epigenetic profiles in normal and psoriatic skin.” Tsoi et al. Genome Biology (2015) 16:24.

•“Regulatory Networks Contributing to Psoriasis Susceptibility.” Acta Derm Venereol 2014; 94: 380-385.

•“Proteomics of Skin Proteins in Psoriasis: From Discovery and Verification in a Mouse Model to Confirmation in Humans.” Mol Cell Proteomics. 2015 Jan; 14(1): 109-119.

•“Interleukin 20 protein locates to distinct mononuclear cells in psoriatic skin.” Exp Dermatol. 2014 May;23(5):349-52.

•“Expression and Functional Studies on the Noncoding RNA, PRINS.” Int. J. Mol. Sci. 2013, 14, 205-225. 

•“CD8(+) T cells in the lesional skin of atopic dermatitis and psoriasis patients are an important source of IFN-γ, IL-13, IL-17, and IL-22.” Hijnen D, et al. J Invest Dermatol. 2013.

•“Interleukin-20 plays a critical role in maintenance and development of psoriasis in the human xenograft transplantation model.” Br J Dermatol. 2009 Feb;160(2):284-96.

•“Interleukin-20 as a target in psoriasis treatment.” Ann N Y Acad Sci. 2007 Sep;1110:368-81.

•“Research in practice: IL-22 and IL-20: significance for epithelial homeostasis and psoriasis pathogenesis.” JDDG Journal der Deutschen Dermatologischen Gesellschaft. Volume 9, Issue 7 

July 2011 Pages 518–523.

•“IL-22 and IL-20 are key mediators of the epidermal alterations in psoriasis while IL-17 and IFN-γ are not.” Journal of Molecular Medicine. May 2009, Volume 87, Issue 5, pp 523–536.

•“The Effects of IL-20 Subfamily Cytokines on Reconstituted Human Epidermis Suggest Potential Roles in Cutaneous Innate Defense and Pathogenic Adaptive Immunity in Psoriasis.” 

J Immunol. 2007 Jun 1;178(11):7487.

•“IL-19 and IL-20: two novel cytokines with importance in inflammatory diseases.” Expert Opinion on Therapeutic Targets Vol. 11 , Iss. 5, 2007.

•“IL-20: biological functions and clinical implications.” Wei, CC., Hsu, YH., Li, HH. et al. J Biomed Sci (2006) 13: 601.

•“Detection of IL-20 and its receptors on psoriatic skin.” Clinical Immunology Volume 117, Issue 1, October 2005, Pages 65–72.

•“Identification and Characterization of a Novel, Psoriasis Susceptibility-related Noncoding RNA gene, PRINS.” The Journal of Biological Chemistry 280, 24159-24167. (April 26, 2005).

•“IL-20: a new target for the treatment of inflammatory skin disease.” Expert Opinion on Therapeutic Targets Vol. 7 , Iss. 2, 2003.

•“Cytokines: IL-20 — a new effector in skin inflammation.” Volume 11, Issue 13, 10 July 2001, Pages R531–R534.

Sources: http://www.sciencedirect.com/science/article/pii/S0091674915017352; www.cell.com/current-biology/abstract/S0960-9822(01)00312-8

PRINS / IL-20 / CD8

Prurisol for Psoriasis
Clinical Literature Supporting Therapeutic Potential

“Data on the efficacy of new systemic therapies will likely alter future therapeutic concepts in favor of effective 

biologics or oral immunomodulators.” (source)

https://www.sparrho.com/item/252-the-non-coding-rna-prins-regulates-psoriasis-associated-cytokine-production-in-human-keratinocytes/98f6f7/
https://link.springer.com/article/10.1007/s00424-016-1803-z
http://www.sciencedirect.com/science/article/pii/S0022202X1500216X
http://doktori.bibl.u-szeged.hu/2917/19/Dissertation GoblosA 2016.pdf
http://molcelltherapies.biomedcentral.com/articles/10.1186/s40591-016-0046-x
http://www.sciencedirect.com/science/article/pii/S0091674915017352
https://www.ncbi.nlm.nih.gov/pubmed/25707477
https://genomebiology.biomedcentral.com/articles/10.1186/s13059-014-0570-4
https://www.medicaljournals.se/acta/content_files/download.php?doi=10.2340/00015555-1708
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4288247/
http://onlinelibrary.wiley.com/doi/10.1111/exd.12371/full
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3565259/
http://www.ncbi.nlm.nih.gov/m/pubmed/23223131/
http://www.ncbi.nlm.nih.gov/pubmed/18945296
http://www.ncbi.nlm.nih.gov/m/pubmed/17911452/
http://onlinelibrary.wiley.com/doi/10.1111/j.1610-0387.2011.07611.x/full
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http://www.sciencedirect.com/science/article/pii/S0091674915017352
http://www.cell.com/current-biology/abstract/S0960-9822(01)00312-8
http://onlinelibrary.wiley.com/doi/10.1111/ddg.13050/full
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Celgene expects Otezla® to earn revenue of up to $1 billion in 2016 and in the range of $1.5 billion–$2 billion in 2017.

Source: http://marketrealist.com/2016/05/otezla-continues-capture-market-share-psoriasis-psoriatic-arthritis-segments-2016/

Prurisol for Psoriasis
Otezla ® Emerging as a Blockbuster Oral Drug

http://marketrealist.com/2016/05/otezla-continues-capture-market-share-psoriasis-psoriatic-arthritis-segments-2016/


Source:https://pharm.ucsf.edu/degrado/research

Host Defense Protein (HDP) Mimics
Additional Characteristics

Source: “New Weapons for the Germ Wars: Inexpensive Polymers can Extend the Range 

of Nature’s Germ-Figther Arsenal.” (pdf)
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https://pharm.ucsf.edu/degrado/research
https://www.psc.edu/science/2002/klein/new_weapons_for_the_germ_wars.html
https://www.psc.edu/science/2002/klein/new_weapons_for_the_germ_wars.pdf


Sources: 

“Do Antimicrobial Peptides and Complement Collaborate in the Intestinal Mucosa?” Front. Immunol., 30 January 2015.

“New Targets for Mucosal Healing and Therapy in Inflammatory Bowel Diseases.” Mucosal Immunology (2014) 7, 6–19.

“Regulatory Role of Defensins in Inflammatory Bowel Disease.” OJI.Vol.2 No.2, June 2012 

“The Role of Human Defensins in Gastrointestinal Diseases.” Expert Rev Clin Immunol. 2011;7(6):779-787. 

“Innate Antimicrobial Host Defense in Small Intestinal Crohn's Disease.” International Journal of Medical Microbiology. Volume 300, Issue 1, January 2010, Pages 34–40.

“Barrier Dysfunction Due to Distinct Defensin Deficiencies in Small Intestinal and Colonic Crohn's Disease.” Mucosal Immunology (2008) 1 (Suppl 1), S67–S74.

“Paneth Cells: Their Role in Innate Immunity and Inflammatory Disease.” Gut. 2005 Dec; 54(12): 1802–1809. 

“Defensins and Innate Host Defence of the Gastrointestinal Tract.” Gut. 1999; 45:911-915.

Host Defense Protein (HDP) Mimics
Modeled on Paneth Cells Secreted in the Gut

53
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Juntendo Medical Journal. Vol. 62 (2016) No. 2 p. 120-131.

• "The Immunology of Host Defence Peptides: Beyond Antimicrobial Activity." Nature Reviews Immunology 

16, 321-334 (2016).

• "Therapeutic Potential of Antimicrobial Peptides." New Weapons to Control Bacterial Growth pp 433-451 

Date: 25 March 2016.

• "Mammalian Antimicrobial Peptides: Promising Therapeutic Targets Against Infection and Chronic 

Inflammation." Current Topics in Medicinal Chemistry, 16(1): 99-129. (2016).

• "The Role of Antimicrobial Peptides in Chronic Inflammatory Skin Diseases." Dermatol Alergol. 2016 Feb; 

33(1): 6–12.  

• "Primer: Antimicrobial Peptides." Current Biology. Volume 26, Issue 1: Pages R14-R19.

• "Antimicrobial Peptides: Do They Have a Future as Therapeutics?" Part of the series Birkhäuser Advances 

in Infectious Diseases pp 147-154 Date: 25 December 2015.

• "Antimicrobial Peptides in Host Defense: Functions Beyond Antimicrobial Activity." Part of the series 

Birkhäuser Advances in Infectious Diseases pp 129-147 Date: 25 December 2015

• "The New Insight into the Role of Antimicrobial Proteins-Alarmins in the Immunopathogenesis of 

Psoriasis." Journal of Immunology Research. Vol 2014, Article ID 628289. 

• "Antimicrobial Peptides Stage a Comeback." Nature Biotechnology. Vol 31, No 5 (May 2013).

• " Host Defence (Antimicrobial) Peptides and Proteins.“ eLs. May 2013.

• "Antimicrobial Peptides in the Pathogenesis of Psoriasis." Journal of Dermatology. 2012; 39: 225-230.

• "Antimicrobial Peptides: Old Molecules with New Ideas." Journal of Investigative Dermatology. Dec 2011.

• "Antimicrobial Peptides: An Overview of a Promising Class of Therapeutics." CEJB 2(1) 2007 1-33.

• "The Role of Antimicrobial Peptides in Innate Immunity." Integr. Comp. Biol., 43:300-304 (2003).

• "Antimicrobial Peptides of Multicellular Organisms." Nature. Vol 415 (January 24 2002). 
Source: http://www.cell.com/trends/immunology/abstract/S1471-4906%2809%2900005-2

“The most relevant biological role of host defense peptides is immunomodulation.” (source)

Brilacidin
Clinical Literature Supporting Therapeutic Potential (Immunomodulation, Inflammation)

“Despite the success of biologic therapies in many areas in the autoimmune and autoinflammatory disease field, 

there is growing interest in effective and orally available small-molecule approaches.” (source) 

AbbVie experiencing problems reformulating the world’s top-selling drug, Humira; discontinues Halozyme formulation
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(November 2016).
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Available online 11 November 2016.

• "Antimicrobial Proteins and Peptides in Early Life:Ontogeny and Traslational Opportunities." Front. Immunol., 18 August 2016 
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• "Insights into Newer Antimicrobial Agents Against Gram-Negative Bacteria." Microbiology Insights 2016:9.
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Mol Sci 2009 Sep 9; 10(9):3951-70.
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“Brilacidin […] has a high likelihood of reaching commercialization. Antimicrobial peptides appear to be coming of age as therapeutics.” 

(Michael Zasloff)

“Brilacidin […] is perhaps one of the most promising of the current investigational agents in this class.”

(Karen Bush)

Brilacidin
Clinical Literature Supporting Therapeutic Potential (Infectious Disease)
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Brilacidin
Treats Infectious Disease and Disorders of Innate Immunity



Host Defense Protein (HDP) Mimics
Gateway Concept/Platform Potential

Innate Immunity

GI Mucosa

• Ulcerative Proctitis **

• IBD

• Oral Mucositis

• IBS

• GI-Acute Radiation Sickness

• Periodontitis

Direct Antimicrobial Activity

Bacterial

• ABSSSI (skin)*

• Bone and Joint

• DFIs

• Respiratory

• Blood Stream

• STDs

Barrier Function

Fungal

• Oral Candidiasis

• Disseminated 

Candidiasis

• Aspergillosis

Skin/Eye

• Hidradenitis Suppurativa

• Acne

• Atopic Dermatitis

• Diabetic Ulcers

• Keratitis

• Burns/Abrasions

Respiratory Mucosa

• Cystic Fibrosis

• Asthma

• Chronic Bronchitis

• Lung-ARS

• Chronic Sinusitis

Parasitic

• Malaria

• Sleeping Sickness

• Giardiasis

Viral

• Influenza

• Herpes

• RSV

*ABSSSI is gateway for antibiotic opportunities **Ulcerative Proctitis is gateway for anti-inflammatory opportunities


