
Disease activity remained similar to baseline.
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CLN-978, a bispecific CD19 x CD3 T-cell engager, induces robust B-cell 
depletion in patients with rheumatoid arthritis and systemic lupus 
erythematosus
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BACKGROUND

Figure 2. Patient population and Dose escalation cohorts in 

SLE and RA 

•Bispecific T-cell engagers bind CD3 on T cells 

and CD19 on B cells

• T-cell activation induces release of cytotoxic 

proteins, resulting in depletion of CD19+ B cells

HOW T-CELL ENGAGERS WORK

• Outpatient potential

• Off-the-shelf, no manufacturing required

• Subcutaneous dosing, ease of administration

• Dosing flexibility 

• Potential for re-dosing to extend remissions
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T-cell engagers drive targeted depletion of autoreactive B cells5

OBJECTIVE

STUDY DESIGNS

SLE patient population

• SLE meeting 2019 EULAR/ACR criteria 

• ≥ 1 of the following SLE auto-antibodies: 

ANA (≥ 1:80), anti-dsDNA, anti-Smith

• hSLEDAI ≥ 6 at screening

• Inadequate response to ≥ 2 of the following 

treatments: oral corticosteroids, antimalarials, 

conventional immunosuppressants, or biologics

• All patients received premedication with corticosteroid, 

H1 and H2 blockade, and paracetamol

• Treatment regimens with multiple target dose 

administrations are explored following single target 

dose escalation (above)

•Systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA) are systemic 

autoimmune diseases responsive to B-cell–directed treatments1,2

•T-cell engagers can induce deep B-cell depletion and offer advantages with 

off-the-shelf availability and flexible dosing, as compared with cell-based therapies 

such as CAR T cells3,4

• CLN-978 is a subcutaneously administered CD19 x CD3 T-cell engager 

Evaluate the safety, pharmacodynamics, and effects on disease activity of 

CLN-978 in two phase 1b, open-label, dose-escalation studies of patients 

with treatment-refractory SLE (NCT06613360) and RA (NCT06994143)
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PATIENT CHARACTERISTICS

Patient Characteristics SLE (N = 18) RA (N = 11)

Sex, n (%)

Male 0 1 (9.1)

Female 18 (100) 10 (90.9)

Median age (range), years 42 (22-61) 59 (45-72)

Ethnicity, n (%)

Hispanic or Latino 3 (16.7) 0

Race, n (%)

American Indian or Alaska Native 1 (5.6) 0

Asian 1 (5.6) 0

Black or African American 4 (22.2) 0

White 9 (50.0) 10 (90.9)

Other/Not reported 3 (16.7) 1 (9.1)

Prior treatment

Median number of prior immunosuppressants/biologics (range) 3 (2-6) 6 (1-12)

Prior treatment with immunosuppressants, n (%) 17 (94.4)  11 (100)

Prior treatment with biologics (non–B-cell-directed), n (%) 3 (16.7) a 11 (100) b

Prior treatment with rituximab, n (%) 1 (5.6) 3 (27.2)

Prior treatment with belimumab, n (%) 5 (27.8) 0

a Anifrolumab
b Non–B-cell-directed biologics include TNF inhibitors, IL-6 inhibitors, T-cell modulator (abatacept), and IL-23 inhibitors.

Data from the initial dose escalation cohorts in RA and SLE patients demonstrates

that a single target dose of ≥ 20 µg results in:

• Deep B-cell depletion, including blood and tissues

• Clinically meaningful improvement in both RA and SLE disease activity,

including clinical remissions

• Clinically significant autoantibody decreases

• Favorable safety profile with single target doses up to 30 µg as well as initial

multi-target dose regimen; multi-dose exploration with the 20 µg and 30 µg doses

continues
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RA CASE STUDIES: DOSE-DEPENDENT B-CELL 

DEPLETION IN THE TISSUE

• Peripheral B-cell depletion is necessary but not sufficient for tissue remodeling

• 20 µg target dose of CLN-978 effectively depleted B-cells at the periphery and in the 

synovium

• 30 µg target dose of CLN-978 disrupted follicular architecture in the lymph node and 

was accompanied by DAS28-ESR remission 

A  Peripheral B-cell depletion observed after 20 µg and 30 µg target doses of CLN-978 

Cohort 4

D1: 10 µg SC

D8: 45 µg SC

Cohort 3

D1: 10 µg SC

D8: 30 µg SC

Cohort 2

D1: 10 µg SC

D8: 20 µg SC

Cohort 1

D1: 10 µg SC

D=day; SC=subcutaneous
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B  20 µg and 30 µg target doses of CLN-978 caused B-cell depletion in the synovium

Follicular architecture score: a semiquantitative score 

integrating general distribution and presence of B cells, 

architecture of the FDC network (CD21), proliferation 

rate of germinal center B cells (Ki67), and presence of 

TFH cells (PD1).6

Score = 0, complete disruption

D  CLN-978 induced dose-dependent disruption of the lymph node follicular   

architecture especially pronounced after 30 µg target dose

C  30 µg target dose of CLN-978 caused depletion of B-cells in the lymph node 

and disruption of the follicular architecture

Post-treatment lymph node biopsy (Day 29)
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Email for questions or comments: swax@cullinantx.com

SAFETY PROFILE IN PATIENTS WITH RA AND SLE

a Serious TEAEs included CRS (1 patient Grade 2, 1 patient Grade 3), and 1 patient ~23 weeks after 30 µg dose had UTI, 

hyperglycemia, and seizure (all 3 AEs considered unrelated). 
b Elevated temperature < 38°C.

TEAE=treatment-emergent adverse event.

N = 29
Any grade

n (%)

Grade ≥ 3

n (%)

Number of Subjects with at least 1 TEAE 24 (82.8) 5 (17.2)

Serious TEAE a 3 (10.3)

Any TEAEs occurring in ≥ 3 patients:

Cytokine release syndrome (CRS) 11 (37.9) 1 (3.4)

Headache 7 (24.1) 0

Fatigue 6 (20.7) 0

Diarrhea 4 (13.8) 0

Hypokalemia 4 (13.8) 0

Tachycardia 4 (13.8) 0

Alanine aminotransferase increased 3 (10.3) 0

Body temperature increased b 3 (10.3) 0

Nasopharyngitis 3 (10.3) 0

Urinary tract infection 3 (10.3) 1 (3.4)

• CLN-978 was well tolerated across the 20 µg and 30 µg target dose cohorts, including patients who received multiple doses of 20 µg (Cohort 5)

• Most cytokine release syndrome (CRS) events were Grade 1 and occurred following the first dose (10 µg). A single case of Grade 3 CRS was observed following administration 

of the 45-µg target dose; enrolment to this cohort was discontinued, and additional step-up dosing is being implemented in multiple dose regimens

• No immune effector cell–associated neurotoxicity syndrome (ICANS) was observed

CRS, n Cohort 1 

(n = 4)

D1: 10 µg

Cohort 2 

(n = 10)

D1: 10 µg

D8: 20 µg 

Cohort 3 

(n = 10)

D1: 10 µg

D8: 30 µg

Cohort 4 

(n = 1)

D1: 10 µg

D8: 45 µg

Cohort 5 

(n = 4)

D1: 10 µg

D8/15/22: 20 µg

Grade 1 0 5 2 0 2 

Grade 2 0 0 1 0 0

Grade 3 0 0 0 1 0

Grade 4 0 0 0 0 0

Architecture 

preserved

Residual germinal 

centers

Disrupted LN 

architecture

Representative immunohistochemistry (IHC) images of 

patient’s post-treatment (Day 29) synovium biopsies.

Cell density (# of marker positive cell/mm2) obtained from synovium IHC scans 

pre- and post-treatment (Day 29) biopsy. Number above bars shows % change from 

baseline (cells/mm2 post (Day 29) / cells/mm2 pre-treatment).

Post-treatment synovial biopsy (Day 29)
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RA patient population

• RA meeting 2010 ACR/EULAR criteria

• Seropositive or B-cell infiltrate in 

synovial biopsy

• DAS28-ESR ≥ 3.2 and ≥ 1 swollen joint

• Inadequate response to ≥ 2 targeted 

DMARDs (tsDMARD and/or biologic)

ADVANTAGES OF T-CELL ENGAGERS
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•Peripheral B-cell counts were reduced by > 80% in 14/17 SLE patients (82%) treated in 

single target dose cohorts (Cohorts 1-4) (A) with dose-dependent recovery (B)

• 7 of 14 patients (50%) treated at target doses ≥ 20 µg (Cohorts 2, 3, and 4) 

achieved peripheral B-cell depletion below the limit of quantification (BLOQ)

•Among 14 patients with ≥ 4 weeks follow-up, a ≥ 4-point reduction in SLEDAI was 

observed in 10 patients (71%), with 5 achieving a DORIS remission (C)

•All markers of disease activity (anti-dsDNA antibody, UPCR, C3, and C4) improved (D)

B-CELL DEPLETION AND REDUCTION OF DISEASE ACTIVITY WITH EARLY DOSE COHORTS

•Peripheral B-cell depletion BLOQ was achieved in 4/6 RA patients treated at target doses 

≥ 20 µg (Cohorts 2 and 3) (A)

• Among the 7 patients with ≥ 12 weeks of data in this heavily pretreated population, 6 

had high baseline disease activity

•Disease activity improved in 5 of 7 patients, including DAS28-ESR remission in 

1 patient treated with a single 30 μg target dose (Cohort 3) (C) 

•30 μg target dose showed greater improvements in ultrasound-assessed synovitis 

•CLN-978 reduced RA autoantibody levels without impact on protective vaccine titers (D)

Three patients (01, 06, and 08) initiated ≥ 1 DMARD, on Days 58, 42, and 30, respectively.

C=cohort; D=day; DAS28-ESR=Disease Activity Score-28 with erythrocyte sedimentation rate.

Reduction in autoantibody levels > 50% of baseline were observed in most 

patients treated with 20 µg or 30 µg target doses (Cohorts 2 and 3)

Patient DAS28-ESR categories over time

B-cell depletion

(Day 1 to 29)

B-cell recovery

(Week 4 to 20)
BA

Reduction in B-cell numbers during Days 1-29 after start of treatment (A) and dose-dependent B-cell recovery during weeks 4-20 (B), 

shown as median per dose level as indicated. Graphs represent patients with available B-cell data through Day 10. B-cell kinetics was 

measured by a validated TBNK assay with LLOQ of 0.9 cells/µL.

C

D

A B

Reduction in B-cell numbers during Days 1-29 after start of treatment (A) and B-cell kinetics follow-up during weeks 4-20 (B), shown as 

median per dose level as indicated. B-cell kinetics was measured by a validated TBNK assay with LLOQ of 0.9 cells/µL.
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Anti-dsDNA decreased to below ULN in patients 31 and 38, starting from 17 X ULN and 11 X ULN, respectively.

LLN=lower limit of normal; ULN=upper limit of normal. 
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Graphs depict median fold change from baseline for RF, ACPA and AMPA autoantibodies and measles, mumps, rubella vaccine titers. 
a AMPA was measured in two patients on study.

ACPA=anti-citrullinated protein antibodies; AMPA=anti-modified peptide antibodies; RA=rheumatoid arthritis; RF=rheumatoid factor.

(N=1) (N=3) (N=3)

a

Change in immune cell density in the pre-treatment (screening) 

vs post-treatment synovial biopsy (Day 29)

Change in immune cell density in the pre-treatment (screening) 

vs post-treatment lymph node biopsy (Day 29)

Representative immunohistochemistry (IHC) images of 

patient’s post-treatment (Day 29) LN biopsies.

Cell density (# of marker positive cell/mm2) obtained from lymph node IHC scans 

pre- and post-treatment (Day 29) biopsy. Number above bars shows % change 

from baseline (# cells/mm2 post (Day 29) / # cells/mm2 pre-treatment).

(N=1) (N=3)

a
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