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Introduction

• Quadriceps muscle weakness has been shown to 

correlate with symptoms of pain and dysfunction 

attributed to knee osteoarthritis (OA).1,2

• IMMUNA (Immunis, Inc) is a secretome product derived 

from partially differentiated pluripotent stem cells that 

contains a multitude of pro-myogenic factors involved in 

immunomodulation, cytoskeleton remodeling, and 

growth factor-mediated cellular signaling

– Follistatin and Follistatin-Like 1 are inhibitors of Myostatin and 
Activin A, which limit skeletal muscle mass and reduce the ability 

of muscle to regenerate in response to injury

– Fetuin A is a generic TGFb suppressor and immune modulator 

that is likely effective for increasing muscle mass and strength

Multiplex ELISA
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Introduction

• IND-Enabling efficacy studies3

confirmed that IMMUNA:

– 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

• 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

IMMUNA

IMMUNA

IMMUNA

IMMUNA

IMMUNA
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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

• Site injection and dose recorded on 

Case Report Form diagram (right)
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Methods

Trial Schema

IMMUNA

Dose Escalation Decision Making



ORTHOPAEDIC SURGERY

Results

• No serious AEs

• There were 9 adverse events reported

– 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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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
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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
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