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Knee OA is a common disease affecting ~15 million in the United States2

• There is a need for novel knee OA treatments because current treatments provide only 
short-term pain relief and/or are associated with side effects and contraindications3,4

Gene therapy using viral vectors has the potential to treat many diseases5

However, vector immunogenicity can affect gene therapy transduction, efficacy, safety, 
and durability, which can limit successful development5

• Assessing vector immunogenicity is a critical step for developing effective gene therapies

Gene therapy has been identified as a promising treatment 
approach to provide durable efficacy for knee OA1

OA, osteoarthritis.
1. Nixon et al. Arthritis Rheumatol. 2018;70(11):1757-1768. 2. Deshpende et al. Arthritis Care Res (Hoboken). 2016;68(12):1743-1750. 3. Buelt et al. Am Fam Physician. 2021;103(2):120-121. 4. American Academy of Orthopaedic Surgeons. 
https://www.aaos.org/oak3cpg. Accessed April 3, 2025. 5. Shirley et al. Mol Ther. 2020;28(3):709-722. 
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AAV, adeno-associated virus; HCAd, high-capacity adenovirus; IL-1, interleukin-1; IL-1Ra, IL-1 receptor antagonist; NF-κB, nuclear factor κB; OA, osteoarthritis. 
1. Senter et al. Hum Gene Ther. 2022;33(9-10):541-549. 2. Bulcha et al. Signal Transduct Target Ther. 2021;6:53. 3. Wang et al. Hum Gene Ther. 2004;15:405-413.

PCRX-201 is a nonintegrating, nonreplicating, 
high-capacity adenovirus serotype 5 gene therapy 
being investigated to treat patients with knee OA

PCRX-201 overcomes gene therapy pitfalls

• Uses an HCAd, which can carry ~7x more 

genomic cargo than AAV vectors1,2

• Rapid transduction kinetics compared with AAV3

• Contains no viral coding sequences1

• Can be administered locally to avoid systemic 

effects1

• Delivers sufficient transduction efficiency at low 

doses

PCRX-201 provides therapeutic protein 

production only when needed

• An inflammation-inducible NF-κB promoter 

mimics the body’s natural response to 

inflammation1

• Local administration allows for IL-1Ra 

production where disease is occurring1

PCRX-201 is designed for long-term benefit

• After transduction with PCRX-201, joint 

cells can produce human IL-1Ra, providing 

sustained levels of the protein to quell 

IL-1–mediated inflammation1
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*Total follow-up duration is to 5 years. 
Ad, adenovirus; GC, genome copies; IA, intraarticular; IL-1Ra, interleukin-1 receptor antagonist; K/L, Kellgren/Lawrence; NAb, neutralizing antibody; NSRI, nonselective serotonin reuptake inhibitor; OA, osteoarthritis; SF, synovial fluid; 
SNRI, serotonin and norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

Methods

Cohort 1: not 

pretreated 
PCRX-201 IA ultrasound-

guided injection

Cohort 2: corticosteroid pretreated
IA methylprednisolone 40 mg immediately 

before IA ultrasound-guided PCRX-201 

administration

Inclusion criteria

Adults aged 30-80 years with 

moderate-to-severe knee OA

• K/L grade 2-4

• Prior treatment failure of ≥2 

other therapies for OA

• Baseline WOMAC pain score 

≥5.0 and ≤9.0 of 10.0

• Doses were assessed in cohort 1 first, 

followed by expansion with cohort 2

• Acetaminophen was the only permitted 

rescue analgesic in the first 60 days 

• No other analgesics were permitted 

(other than stable doses of SSRIs, 

SNRIs, NSRIs, or tricyclics)

PCRX-201 dose levels 

Low: 1.4E10 GC ● Middle: 1.4E11 GC ● High: 1.4E12 GC

This open-label phase 1 trial (NCT04119687) enrolled 2 cohorts 

Endpoints in current analysis*

• Safety (to 104 weeks)

• Patient-reported efficacy outcomes (to 104 weeks)

– WOMAC-A pain

– WOMAC-B stiffness

• Immunogenicity

– Anti-Ad5 NAbs in serum (baseline through 52 weeks) 
and SF (baseline)

In this analysis, we evaluate the role of clinical immunogenicity in the safety, efficacy, and 

durability and its impact on the dosing and redosing strategy of the gene therapy PCRX-201 

that is currently in clinical development to treat knee OA
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• Similar TEAE rate between cohorts (not pretreated, 
35/36 [97.2%]; corticosteroid pretreated, 34/36 [94.4%]) 

– No SAEs were considered related to treatment

• LSM improvements were observed to week 104 in 
WOMAC-A scores across doses

– Not pretreated cohort: 2.8-3.8 points (41%-58% 
reduction)

– Corticosteroid pretreated cohort: 3.3-4.4 points (48%-65% 
reduction) 

• LSM improvements were also observed to week 104 in 
WOMAC-B scores across doses

– Not pretreated cohort: 2.8-4.1 points (33%-53% 
reduction) 

– Corticosteroid pretreated cohort 3.7-5.0 points (53%-72% 
reduction)

PCRX-201 was safe and resulted in benefits in pain and 
function at 104 weeks
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LSM, least squares mean; SAE, serious adverse event; TEAE, treatment-emergent adverse event; 
WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.
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Serum can accurately determine NAb titer

A positive correlation between serum and 

synovial fluid NAb titers indicated that less 

invasively obtained serum could be 

utilized as a representative matrix for NAb 

measurement in the clinical setting 

NAb, neutralizing antibody.
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• In both groups, WOMAC-A pain (pooled across doses) was not affected by preexisting 
serum NAb

Pre-existing serum NAb did not affect PCRX-201 efficacy as 
determined by WOMAC-A pain
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Ad, adenovirus; LSM, least squares mean; NAb, neutralizing antibody; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

Sample 

size



99

• Similar trends were observed for WOMAC-B stiffness, which is a measure of function

Pre-existing serum NAb did not affect PCRX-201 efficacy as 
determined by WOMAC-B stiffness
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• There was no difference in WOMAC-A pain or WOMAC-B stiffness scores across serum NAb 
titers (0, 1-499, 500-5000, >5000)

Serum NAbs at any titer did not impact PCRX-201 efficacy
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LSM, least squares mean; NAb, neutralizing antibody; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.
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• Serum NAb titers induced by PCRX-201 injection were highest at 4-12 weeks; by 38-52 weeks, most 
serum NAb titers fell below the highest observed baseline NAb titer in a PCRX-201 responder

– Clinically observed NAb resolution rates to below maximal baseline thresholds support further exploration of 
redosing PCRX-201

Corticosteroids facilitate resolution of induced NAbs

Corticosteroid pretreated patients receiving the middle and high doses of PCRX-201 appeared to have 

faster reduction of serum-induced NAb titer over time than those not pretreated, suggesting that 

corticosteroids lower the overall immune response to PCRX-201

NAb, neutralizing antibody.

Not pretreated
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• Participants with pre-existing NAbs had a similar incidence of TEAEs (34/36; 94.4%) compared with those 
who did not have pre-existing NAbs (35/36; 97.2%)

• Treatment-related index joint effusion was the most commonly reported TEAE and occurred less frequently 
for those in the corticosteroid pretreated cohort (13/36; 36%) than the not pretreated cohort (22/36; 61%)

• Joint effusion onset occurred earlier in the high versus the lower dose groups, highlighting a positive 
correlation between dose and immune activation

• Treatment-related joint effusion events occurred earlier in the not pretreated cohort

– Not pretreated cohort: median of 3 days after PCRX-201 administration

o Resolved in a median of 18 days

– Corticosteroid pretreated cohort: median of 9.5 days after PCRX-201 administration

o Resolved in a median of 33 days

Corticosteroid pretreatment delayed joint effusion onset

Because PCRX-201 transgene expression is triggered by the NF-κB–inducible promoter, joint effusion–

related immune activation may be quickly suppressed by IL-1Ra expression by PCRX-201

Not pretreated (n=36) Corticosteroid pretreated (n=36)

Low dose Middle dose High dose Low dose Middle dose High dose

Joint effusion onset days, median 9.5 2.0 2.5 15.5 10.5 9.5

IL-1Ra, interleukin-1 receptor antagonist; NF-κB, nuclear factor κB; TEAE, treatment-emergent adverse event.
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• Serum NAb titer was directly correlated with SF NAb titer, supporting the use of serum to 
monitor NAb titer

• Pre-existing NAbs did not appear to affect the efficacy or safety of PCRX-201

• Corticosteroid treatment before PCRX-201 administration appears to have the potential to 
reduce induced NAb titers and dose-related AE incidence 

• These results support the planned phase 2 study strategy of PCRX-201 with the low 
(1.4E10 GC) and middle (1.4E11 GC) doses and corticosteroid pretreatment, as well as the 
future exploration of the potential for PCRX-201 redosing

Conclusions

A phase 2, two-part, randomized, double-blind, active-controlled study examining the safety and 

tolerability of PCRX-201 in patients with painful knee OA is currently ongoing (NCT06884865) 

1

2

3

AE, adverse event; GC, genome copies; NAb, neutralizing antibody; OA, osteoarthritis; SF, synovial fluid.

4

Preliminary data from this phase 1b study of PCRX-201 suggest
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