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Introduction ,v: ® ol V5 mmunis

« Quadriceps muscle weakness has been shown to
correlate with symptoms of pain and dysfunction
attributed to knee osteoarthritis (OA).12

Multiplex ELISA

Target SA100680 SA100681 SA100682

Fetuin A 582,856.5 672,420.1 304,696.1

OPN 129,872.9 136,029.2 155,570.4

* IMMUNA (Immunis, Inc) is a secretome product derived Ny T e
from partially differentiated pluripotent stem cells that TSP-1 866529 727654 804795
t . |tt d f . f t . | d . GROa / CXCL1 77,071.2 66,823.6 43,306.0
fzon ains a mult .u e of pro-myogenic tac Qrs Involved In . E N B B
Immunomodulation, cytoskeleton remodeling, and MMP-10 607001 431301 449507
. - . Follistatin-like 1 25,257.6 28,838.1 24,294.5

growth factor-mediated cellular signaling — SPFETN s R
— Follistatin and Follistatin-Like 1 are inhibitors of Myostatin and hcb 160338 747667 12,8842
Activin A, which limit skeletal muscle mass and reduce the ability e~ —

of muscle to regenerate in response to injury Cripto-1 ST S 3320

— Fetu_in A IS a gene_ric TGI_:b suppressor and immune modulator o T Lt
that is likely effective for increasing muscle mass and strength IGF-2 22344 17400 EEE!
PDGF-AA 2,055.4 2,122.1 2,101.9

FGF-19 1,417.0 1,691.4 1,195.8

WISP-1 954.9 1,897.6 1,354.1

l I‘ s ORTHOPAEDIC SURGERY @



GeroScience (2021) 43:2635-2652
https://doi.org/10.1007/511357-021-00423-0

ORIGINAL ARTICLE

Introduction

Reversal of deficits in aged skeletal muscle during disuse

and recovery in response to treatment with a secrotome
product derived from partially differentiated human

* IND-Enabling efficacy studies? plcipient shenmiclx

Dennis K. Fix - Ziad S. Mahmassani - Jonathan J. Petrocelli -

C O n f I r m e d t h at I I\/I M l | N A . Naomi M.M.P. de Hart - Patrick J. Ferrara - Jessie S. Painter -
. Gabriel Nistor - Thomas E. Lane - Hans S. Keirstead - Micah J. Drummond

— Prevents age- and disuse-associated decrease in muscle mass, strength,
and fiber cross-sectional area

— Prevents age- and disuse-associated increase in muscle fibrosis
— Increased rodent muscle cell growth

— Increased human muscle myotube area and myonuclear fusion in a dose-
dependent manner

* Clinical Rationale: Knee OA — muscle atrophy — worsening knee
pain and dysfunction
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Phase 1/2A clinical trial

* Primary objective: To evaluate the safety of IMMUNA treatment in
study participants with muscle atrophy related to knee OA

e Secondary objectives:

— To evaluate the safety and tolerability after 4 wks of treatment with
IMMUNA In study participants with muscle atrophy related to knee OA

— To evaluate stiffness and physical functioning of the knee joint after 4 wks
of treatment with IMMUNA in study participants with muscle atrophy related
to knee OA
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Methods — Inclusion & Exclusion Criteria

Inclusion criteria Exclusion criteria

l-_—] ) L ) (I Moderate to severe OA (defined as KL grade >3) on contralateral knee.
Age 50 to 75 years at the time of signing the informed consent.
] Prior total knee arthroplasty on affected limb.

] Body mass index (BMI) of < 40kg/m2.
y ( ) 9 LI Known hypersensitivity to any components of IMMUNA |

L] Mild to moderate osteoarthritis (Kellgren-Lawrence [KL] grade 1 to 3) on affected knee. (] current or past history (within 10 years) of smoking.
] Able to ambulate >50 feet unassisted. L] chronic alcohol or drug abuse within the previous 3 months as judged by an Investigator.

[ I current or past history of malignancy (10y) excluding non-melanoma skin cancer.

] Quadriceps weakness (<7.5 N/kg/m?).

] Uncontrolled co-morbidities including diabetes (hemoglobin A1c level >7.0), Hypertension
(resting heart rate >100 bpm, systolic blood pressure >170 mmHg, or diastolic blood
pressure >90 mmHg), Cardiovascular disease, Asthma, or COPD.

] Undergone and failed at least one 3-month or longer treatment regimen (ie, activity
modification, weight loss, physical therapy, anti-inflammatory medications, or injection

therapy) within 2 years prior to the Screening visit.
I current or chronic history of liver disease or known hepatic or biliary abnormalities (with the

exception of Gilbert's syndrome or asymptomatic gallstones).

L] Neurological, Vascular, or Cardiac condition that limits function, or in the opinion of the
investigator, could jeopardize or would compromise the study participant’s ability to
participate in this study.

[ Juse of systemic oral or intravenous steroids within 6 months of Screening visit.

Ol Received injection of intra-articular cortisone or visco-supplementation product (eg,
Synvisc®) within 3 months prior to first IMMUNA  dose.

[ ] Use of narcotic pain medications or synthetic opioids (eg, tramadol) within 28 days prior to
first IMMUNA dose.

Cla change in medication to manage co-morbid conditions within 1 month of Screening visit.

D Administration of a live, attenuated vaccine' within 28 days of first |MMUNA dose, or
anticipation that such vaccine will be required during the study.

[T use of any investigational drug within 28 days or 5 half-lives (if known), whichever is longer,
prior to first IMMUNA | dose.
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Methods - Administration

« Total of 8 intramuscular injections
(25G needle) over a 4-wk period (2
Injections/week)

« Alternating injection sites between
the ipsilateral rectus femoris and
vastus lateralis

) ) ) ) P=_patel|a _
« Site injection and dose recorded on VN1 = vasive medilis

RF = rectus femoris

Case Report Form diagram (right) S = Sartorus

Shaded areas = approximative location for injections
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Methods

Trial Schema Dose Escalation Decision Making

Phase 1/2A 343 design Day 1, first DM
Dose escalation dose of IMP review

DLT/AE wone —Y IV,
Screening | Treatment SFU

28 days 25 days 87 days

Enroll 3 participants

3 to 6 participants per cohort:
Cohort A: 225ug (0.5 mL)
f Dose escalation

DLT (Dose Limiting Toxicity) is defined as

any AE related to IMMUNA
Cohort B: 450 ug (1.0 mL)

Cohort C: 900 pg (2 mL) Day 1, first DSMB

dose of IMP review

* Grade 2 (Moderate) unresolved within

Escalateto Enroll 3 more 48 hours post-injection, Or
next dose cohort participants

Screening Period: Cohort B
Screening | Treatment SFU

4 weeks, ending on Day -1 28days  25days 87 days at same dose

* Any Grade 3, 4, or 5 (Severe, Life-
threatening, or Fatal) during any time

1/6 participants have DLT >1/6 participants have DLT of treatment

Treatment Period: * .
4 weeks (Day 1 through Day 25)

Day 1, first DSMB
dose of IMP review

SFU Period:
3 months (Day 26 through Day 112) oo A e | Trestment SFU

28 days 25 days 87 days
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Results
- No serious AEs

Total Enrolled: _
« There were 9 adverse events reported

Ages 70,70,74 | 70, 58, 60
— 7 AEs (grade 1) were injection-site
soreness/bruising or exacerbation of
knee OA symptoms.

— 1 AE was bloody emesis 3 months post-
IMMUNA treatment in a patient with a
history of gastric sleeve. 1 AE was
asymptomatic hypokalemia likely related
to side effect of a home medication. Both
AEs were deemed unlikely related to
IMMUNA treatment.
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Sum = 608
Mean age
Minimum age

Maximum age

Female

American Indian/Alaska Native
Asian

Black or African American —

Native Hawaiian or Other Pacific
Islander

White
More than one race

Unknown or not reported

KL Grade




Results

« Mean quadriceps volumes and strength increased by 1.6% and 10.5%, respectively, in the treated leg

 Subjects showed clinically meaningful improvements in walking distance and speed on the 6-minute walk
test (p<0.005)

« Patients reported clinically significant improvements in PROMIS-PF, PROMIS-pain, VAS, and WOMAC
scores up to 3 months post-treatment

 No appreciable differences in patient outcomes were observed among the 3 doses tested

PROMIS-PF (All Cohorts, n=9) PROMIS-Pain (All Cohorts, n=9)

6 min walk test (All Cohorts, n=9)
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Discussion

* Results of this phase 1/2a study suggest that intramuscular IMMUNA injection
treatment has a low rate of adverse reaction, warranting further study in a larger
group of patients

* This initial cohort also showed early improvements in quadriceps strength, walking
speed, and knee pain and function

 Clinical takeaway: This novel treatment represents a new paradigm for treating mild-
to-moderate knee OA and may have applications for accelerating rehabilitation and
reversing quadriceps atrophy after knee surgery
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Thank You

ORTHOPAEDIC SURGERY U C I H ea Ith



References

1. Qiestad BE, Juhl CB, Culvenor AG, Berg B, Thorlund JB. Knee extensor muscle weakness is a risk factor for the development of knee osteoarthritis: an
updated systematic review and meta-analysis including 46 819 men and women. Br J Sports Med. 2022 Mar;56(6):349-355. doi: 10.1136/bjsports-2021-
104861. Epub 2021 Dec 16. PMID: 34916210.

2. Patterson BE, Girdwood MA, West TJ, Bruder AM, @iestad BE, Juhl C, Culvenor AG. Muscle strength and osteoarthritis of the knee: a systematic review
and meta-analysis of longitudinal studies. Skeletal Radiol. 2023 Nov;52(11):2085-2097. doi: 10.1007/s00256-022-04266-4. Epub 2022 Dec 23. PMID:
36562820.

3. Fix DK, Mahmassani ZS, Petrocelli JJ, de Hart NMMP, Ferrara PJ, Painter JS, Nistor G, Lane TE, Keirstead HS, Drummond MJ. Reversal of deficits in
aged skeletal muscle during disuse and recovery in response to treatment with a secrotome product derived from partially differentiated human pluripotent
stem cells. Geroscience. 2021 Dec;43(6):2635-2652. doi: 10.1007/s11357-021-00423-0. Epub 2021 Aug 24. PMID: 34427856; PMCID: PMC8602548.

l I‘ s ORTHOPAEDIC SURGERY @



	Slide 1: Intramuscular Injection of Stem Cell-Derived Secretomes for Treatment of Muscle Atrophy Related to Knee Osteoarthritis: A Phase 1/2A Clinical Trial
	Slide 2: Disclosures
	Slide 3: Introduction
	Slide 4: Introduction
	Slide 5: Phase 1/2A clinical trial
	Slide 6: Methods – Inclusion & Exclusion Criteria
	Slide 7: Methods - Administration
	Slide 8: Methods
	Slide 9: Results
	Slide 10: Results
	Slide 11: Discussion
	Slide 12: Thank You
	Slide 13: References

