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Treatment of OA Knee Pain is an Unmet Medical Need
• In the US, ~23% of the population suffer with arthritis
o

OA is the most common form of arthritis

o

An estimated 14 million patients experience symptomatic OA of the knee

o

Rising rates of obesity and an aging population will be putting greater pressure on health services to treat OA
knee pain in the future

• NSAIDs are most often used in the treatment of OA knee pain, but come with potentially serious side effects
o

While topical NSAIDs are efficacious they are also significantly inconvenient requiring multiple daily applications

• There remains a considerable unmet medical need for a treatment of OA knee pain that can safely provide longlasting relief without the need for regular daily use and without the risks associated with oral NSAIDs

• Data from VZU00025 shows that topically applied high strength capsaicin has a role in managing OA knee pain
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Capsaicin Mechanism of Analgesic Action
• Capsaicin is a highly selective agonist (EC50 = 0.2 μM) of the TRPV1 receptor, a well characterized ion
channel highly expressed in myelinated Adelta-fibers and unmyelinated C-fibers of afferent sensory nerves

• Full activation of TRPV1 occurs with the binding of a single capsaicin molecule which results in a cascade
of biological events within the nociceptor and the surrounding nerve fibers including the release of
neurotransmitters such as substance P and calcium gene-related peptide (CGRP)
o

Other CNS modulatory mechanisms also likely contribute to analgesia including the release of cytokines and
growth factors into the joints, which may promote excitatory phenotypes in nearby collateral axons

• Repeat exposure to capsaicin promotes an analgesic response through desensitization of these sensory
neurons, in part due to physical shortening of epidermal nerve fibers (ENF); their time for regrowth
correlates with the duration of efficacy of highly concentrated topical capsaicin formulations
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The Analgesic Benefit of Topical Capsaicin is Well-established
• Capsaicin has been recognized by the FDA since 1973 as an effective and safe (up to concentrations of
0.25%) topical analgesic;

• There is a substantial body of evidence from double-blinded, randomized clinical trials supporting the
efficacy of topical capsaicin in for pain due to OA of the knee and hand;

• Qutenza® (8% capsaicin patch) was approved in 2009 for the management of neuropathic pain
associated with post-herpetic neuralgia and in 2020 for neuropathic pain associated with diabetic
peripheral neuropathy of the feet;

• Topical capsaicin was conditionally recommended for the treatment of OA of the knee by the American
College of Rheumatology in its 2019 Treatment Guideline due to “the availability of new clinical data”
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Phase 2 OAKP Study (VZU00025) Design Overview
• A Phase 2 Double-Blind Clinical Trial to Examine the Comparative Effects on Osteoarthritic Knee Pain of
CGS-200-1 (1% Capsaicin Topical Liquid), CGS-200-5 (5% Capsaicin Topical Liquid), and CGS-200-0
(Vehicle, No Capsaicin)
o

6 US clinical research sites

• Primary Efficacy Endpoint
o

The extent of reduction in WOMAC pain score from baseline in the “study knee” at Study Day 35 compared to
placebo (vehicle)

• Secondary Endpoints
o
o

o

Efficacy – WOMAC pain, stiffness, function and total scores versus baseline at Days 5, 19, 35, 64 & 94
Safety – AEs through Day 94, evaluation of concomitant pain medication use
Tolerability – Subject reports of burning, stinging pain (BSP) and pruritis; Investigator observations of edema,
scaling, erythema
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Phase 2 OAKP Study (VZU00025) Design Overview (Cont.)
• Subjects (n=122)
o

CGS-200-0 (n=40), CGS-200-1 (n=40), and CGS-200-5 (n=42)

• Treatments
o

o

Once-daily, 60-min application to both knees on 4 consecutive days (Study Days 1-4)
Applied by the subject under staff supervision and washed-off after 60 minutes with cool water and soap

• Tolerability Assessments
o

Site application burning-stinging pain, edema, scaling, erythema, and pruritis were assessed on Study Days 1-4
at pre-dose, 15, 30, 60 and 90 minutes and Study Day 5

• Follow-up
o

Efficacy and safety assessments continued on Study Days 5, 19, 35, 64 and 94
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CGS-200-5 Commercial Product and Administration
• CGS-200-5 Topical Liquid will be supplied in single-use rollerball applicators
with precisely enough product to cover a 10X10 cm2 area on top of the knee;
o

Applied by multiple single passes of the applicator across the knee

o

As the drug is applied to the skin it leaves a wet streak that allows the subject to
visualize where drug was applied;

o

The product is intended for patient self-administration

• A course of treatment consists of once-daily applications on each of four (4)
consecutive days
o

Drug is left in place for a period of one-hour after application

o

After one-hour residual drug is removed with cool water and soap
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Key Eligibility Criteria
• Inclusion Criteria
o

o
o

1986 ACR Classification Criteria confirmed by tibiofemoral joint radiographs obtained within the past 6 months
Moderate to Severe Pain at baseline (WOMAC pain score of ≥ 250mm) in at least one knee
Knee pain score of > 5 on the NRS pain scale at screening, and at baseline, in at least one knee;

• Exclusion Criteria
o
o

Use of topical, oral, or injectable steroids for 1 month prior to screening or intra-articular visco-supplementation
within 3 months prior to screening
Use of any capsaicin containing product on or in the vicinity of the knee within 4 weeks prior to screening

• Subjects were allowed to continue ongoing analgesic medication(s) (e.g., oral NSAIDs) at study entry with
the expectation that the daily dose was to be maintained throughout the study if possible
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Subject Disposition
Assessed for eligibility
n = 266

Failed screening criteria
n = 144

Enrollment
Randomized

Allocation

Randomized to CGS-200-0
n = 40

Randomized to CGS-200-1
n = 40

Randomized to CGS-200-5
n = 42

Follow-Up

Completed Study
n = 40

Completed Study
n = 37

Completed Study
n = 41

In safety analysis
n = 40

In safety analysis
n = 40

In safety analysis
n = 42

In efficacy analysis (mITT)
n = 40

In efficacy analysis (mITT)
n = 40

In efficacy analysis (mITT)
n = 41

Analysis
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Subject Baseline Characteristics
Subject Baseline Characteristics
Age (years)
Mean (SD)
Median (Min – Max)
Gender
Female
Male
Race
Black/African American
Asian
White
Ethnicity
Hispanic or Latino
Not Hispanic or Latino
BMI (kg/m2)
Mean (SD)
Median (Min – Max)

CGS-200-0
(n = 40)

CGS-200-1
(n = 40)

CGS-200-5
(n = 42)

59.5 (8.01)
59.5 (40 – 72)

59.4 (8.82)
60.5 (41 – 75)

61.1 (7.09)
62.0 (44 – 74)

24 (60.0%)
16 (40.0%)

29 (72.5%)
11 (27.5%)

24 (57.1%)
18 (42.9%)

17 (42.5%)
1 (2.5%)
22 (55.0%)

11 (27.5%)
1 (2.5%)
28 (70.0%)

9 (21.4%)
0 (0.0%)
33 (78.6%)

2 (5.0%)
38 (95.0%)

8 (20.0%)
32 (80.0%)

10 (23.8%)
32 (76.2%)

29.9 (4.63)
29.35 (21.0 – 41.0)

29.6 (5.12)
29.05 (20.4 – 40.6)

30.4 (4.46)
29.95 (19.7 – 39.8)
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WOMAC Questionaire Overview

• The WOMAC (Western Ontario and McMaster Universities Osteoarthritis IndexTM is a validated
questionnaire that measures three domains – pain (5 questions), stiffness (2 questions) and physical
function (17 questions)
o

o
o

o

Commonly used and accepted by regulatory authorities
Subject self-administered
Responses can be collected using a 100mm VAS, 11-point NRS or 5-point Likert scale
WOMAC Total score considers the totality of all 24 questions

• In VZU00025 subjects used the 100mm VAS to complete their WOMAC Questionnaires
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Pain and Function Baseline Characteristics
Subject Baseline Characteristics

CGS-200-0
(n = 40)

CGS-200-1
(n = 40)

CGS-200-5
(n = 42)

346.8 (61.71)
335.0 (254 – 490)

357.0 (59.85)
352.5 (260 – 486)

350.7 (47.71)
351.0 (266 – 460)

141.8 (32.53)
142.0 (26-200)

141.5 (35.11)
149.0 (45-196)

139.1(32.44)
147.0 (33-183)

1170.0 (247.74)
1187.5 (594-1657)

1209.9 (255.42)
1251.5 (543-1656)

1244.2 (171.91)
1240.0 (790-1553)

71.5 (15.78)
74.0 (25-97)

71.3 (16.33)
72.0 (29-98)

75.5 (13.33)
79.0 (29-95)

WOMAC Pain Subscale Score

Mean (SD)
Median (Min – Max)
WOMAC Stiffness Subscale Score
Mean (SD)
Median (Min – Max)
WOMAC Physical Function Subscale Score
Mean (SD)
Median (Min – Max)
VAS Average Daily Pain
Mean (SD)
Median (Min – Max)
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Primary Analysis Efficacy Results
• CGS-200-5 met the primary WOMAC pain efficacy endpoint compared to vehicle at Day 31 post dose
(p=0.02)
o

Mean decreases in WOMAC Pain Subscale score from baseline to pre-planned analysis timepoints at Study Days
64 and 94 were significantly greater in the CGS-200-5 group compared to vehicle alone ( p = 0.0001, and p =
0.0111, respectively)

• Mean decreases in WOMAC Total score (pain, stiffness and physical function) from baseline to preplanned analysis timepoints at Study Days 35, 64 and 94 were also significantly greater in the CGS-200-5
group compared to vehicle alone (p = 0.0226, p = 0.0005, and p = 0.005, respectively)
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Substantial Reductions in Mean WOMAC Pain Scores from Baseline
Vehicle
CGS-200-1
CGS-200-5

Treatment
Period*

400

300

250

200

p=0.02

150

p=0.0001

p=0.001

Dose-response 5% vs 1%
p=0.0003

Baseline

100

Screening

WOMAC Pain Score

350

1

31

Days Post-Dosing

60

90
* Four, one-hour, daily applications; moderate-to-severe
OAKP; patients allowed to continue on NSAIDS
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Reduction in Mean WOMAC Total Score* from Baseline
Days Post Dosing
31

60

90

0

WOMAC Total Score

-100
-200
-300

Vehicle
-400

CGS-200-5

-500

-600

* 24 items across 3 subscales:
pain (5)
stiffness (2)
physical function (17)

-700
-800

p=0.02

p=0.0005

p=0.005
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Tolerability and Safety Results
• CGS-200-5 was very well tolerated in Phase 2 due to the proprietary CGS-200 formulation which
was designed to mitigate the historically poor tolerability of topical capsaicin

• ‘Burning or Stinging Pain’ (BSP) was most frequent AE; diminished with each treatment, was mild

(NRS, 0-10)

Mean BSP Score

and self-resolving (note: BSP score < 3 is “minimal”)

Vehicle

(N=40)

CGS-200-05 (N=42)

Mild Pain
24-hrs.
post

Day 4
Pre-dose

Day 3
Pre-dose

15-90 min.
post dose

Day 2
Pre-dose

Day 1
Pre-dose

10
9
8
7
6
5
4
3
2
1
0

Time not to scale
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Tolerability and Safety Results (cont.)
• There were no substantial differences among treatment groups with respect to the types or frequencies
of non-application site TEAEs; all were mild or moderate in severity:
o

18 TEAEs were reported by 15 (37.5%) subjects in the CGS-200-0 group;

o

26 TEAEs were reported by 15 (37.5%) subjects in the CGS-200-1 group;

o

27 TEAEs were reported by 16 (38.0%) subjects in the CGS-200-5 group

• No SAEs were reported
• One subject discontinued during treatment (CGS-200-5)
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Post-hoc Analyses
1. Efficacy analysis using VAS scores at Study Days 35, 64 and 94 compared to Baseline
o

Phase III plans are to use daily collection of average pain using the 11-point NRS

2. Trimming exercised where the top 5% and top 10% were excluded from the efficacy analysis
o

Subject reported VAS scores for average pain were utilized

3. Percentage of subjects maintaining >30% reduction from baseline WOMAC pain score
o

Changes of approximately 30% to 36% represent “much better,” “much improved,” or “meaningful” decreases in
chronic pain*

* IMMPACT recommendations for interpreting clinical importance of chronic pain treatments
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Reduction in Mean VAS Pain Score from Baseline
Days Post Dosing
31

60

90

0

Change in VAS Pain Score

-40
-60

Vehicle

-80

CGS-200-5

-100
-120

Improvement in Pain Score

-20

-140

-160
-180

p =0.0035

p =0.0002

p =0.0192
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Post-hoc Analysis Efficacy with Top 5% CGS-200-5 Responders Removed
Treatment
Period
Vehicle

70

CGS-200-1

60

CGS-200-5

50
40
p=0.01

p=0.0001

p=0.03

30
20
10

0
Baseline

VAS Pain Score

80

1

Days Post-Dosing
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Post-hoc Analysis Efficacy with Top 10% CGS-200-5 Responders Removed
Treatment
Period
Vehicle

70

CGS-200-1

60

CGS-200-5

50

40

p=0.03

p=0.002

p=0.1

30
20

10
0

Baseline

VAS Pain Score

80

1

Days Post-Dosing
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Durable Responses in WOMAC Pain Subscale (Post-hoc Analysis)
% of patients maintaining >30% reduction from baseline pain score
p=0.001

80

p=0.21

p=0.005
p=0.023

p=0.010
p=0.032

Percent of Patients

70
60

50
40

Vehicle

30

CGS-200-1
CGS-200-5

20
10
0
31

60

90

Days Post-Dosing
% of Subjects who had a durable clinical response (i.e., reduction of >30% in WOMAC pain score) had a >30% WOMAC pain reductions at Days 1, 15, 31, 60, and Day 94.
Subjects who had a clinical response at all but one visit were considered to have had a durable response through the last visit prior to the <30% WOMAC pain score recording.

Subjects who had a less than 30% WOMAC pain score reduction on two or more visits were considered to have failed to achieve a durable clinical response.
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Thanks to Subjects, Principal Investigators & Clinical Sites

Principal Investigator

Institution

Location

William Jennings, MD

Synexus US L.P.

San Antonio, TX

Michelle Reynolds, MD Synexus US L.P.

Dallas, TX

Robert Levin, MD

Clinical Research of West Florida

Clearwater, FL

Paul Lunseth, MD

Clinical Research of West Florida

Tampa, FL

James Maynard, MD

Community Research Management Associates (CRC) Cincinnati, OH

Kimberly Smith, MD

McIlwain Medical Group (MMG Healthcare)

Tampa, FL
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