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Cutaneous manifestations of lupus need treatment that targets 
underlying pathogenesis

CLE, cutaneous lupus erythematosus; DAMP, damage-associated molecular pattern; IFN, interferon; mDC, myeloid dendritic cell; NK, natural killer; pDC, plasmacytoid dendritic cell; SLE, systemic lupus erythematosus; TLR, toll-like receptor; UV, ultraviolet. 
1. Maz MP et al. J Autoimmun 2022;132:102865; 2. Zhou X et al. Scand J Immunol 2021;93:e12933; 3. Psarras A et al. Nat Rev Rheumatol 2022;18:575–90; 4. Psarras A et al. Nat Commun 2020;11:6149; 5. Skopelja-Gardner S et al. Sci Rep 2020;10:7908; 6. 
Yokogawa M et al. Arthritis Rheumatol 2014;66:694–706; 7. Vazquez T et al. J Invest Dermatol 2024;144:1262–72.e7; 8. Petty AJ et al. Curr Allergy Asthma Rep 2020;20:12; 9. Stannard JN, Kahlenberg JM. Curr Opin Rheumatol 2016;28:453–9; 10. Futosi K et al. Int 
Immunopharmacol 2013;17:638–50; 11. Fitzgerald-Bocarsly P et al. Cytokine Growth Factor Rev 2008;19:3–19; 12. Bender AT, et al. Immunohorizons 2020;4:93–107; 13. Al-Azab M, et al. Nat Immunol 2024;25:969–980; 14. Wang T, et al. Front Immunol 
2024;15:1515469; 15. Vlach J, et al. J Pharmacol Exp Ther 2020;376:397–409. 
Enpatoran is an investigational product and has not been proven to be safe and effective in any country

● Cutaneous manifestations of 
lupus:

● Can occur in isolation (‘CLE’) or 
in the context of SLE 

● Are associated with worsening 
physical and mental health and 
fatigue

● There are no approved targeted 
therapies for cutaneous disease in 
lupus 

● TLR7 and 8 are key upstream 
drivers of the IFN pathway and 
neutrophil, myeloid cell and B 
cell activation12–14

● Enpatoran is a novel oral small 
molecule dual inhibitor of TLR7/815

Cutaneous IFN activation may trigger systemic 
autoantibody production and inflammation1,4

Figure adapted from Maz MP et al. J Autoimmun 2022;132:102865

Type I IFN production in cutaneous lupus1-11 
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WILLOW (NCT05162586) study design

aGC tapering is defined as a reduction of daily GC dose by Week 12 and then sustaining the dose through Week 24.
BICLA, British Isles Lupus Assessment Group-based Composite Lupus Assessment; BID, twice daily; BILAG, British Isles Lupus Assessment Group; CLA-IGA, Cutaneous Lupus Activity Investigator’s Global Assessment; CLASI, Cutaneous Lupus Erythematosus Disease 
Area and Severity Index; CLE, cutaneous lupus erythematosus; CLASI-A, Cutaneous Lupus Erythematosus Disease Area and Severity Index-Activity; CLE, cutaneous lupus erythematosus; GC, glucocorticoid; PGA, Physician’s Global Assessment; R, randomization; SLE, 
systemic lupus erythematosus; SLEDAI, Systemic Lupus Erythematosus Disease Activity Index; SoC, standard of care; SRI-4, Systemic lupus erythematosus Responder Index-4.
Enpatoran is an investigational product and has not been proven to be safe and effective in any country 

Phase II randomized double-blind placebo-controlled dose-finding parallel adaptive study in 
adults with CLE or SLE receiving SoC

Cohort B
Primary endpoint
BICLA (dose–response)
Key secondary: Change in 
CLA-IGA, PGA, GC reduction, 
SRI-4, tender/swollen joint 
count, BILAG/SLEDAI flare index
Key exploratory: change in type I 
IFN-GS

Cohort A 
Primary endpoint
CLASI-A % change 
(dose–response)
Key secondary: Change in
CLA-IGA, PGA, GC reduction
Key exploratory: change in type I 
IFN-GS

Active CLE or SLE with 
cutaneous manifestations 

Cohort A (N=102)

Placebo 

Enpatoran BID
(25 mg OR 50 mg OR 100 mg)

R

1:1:1

1

Part 1
Cohort B (N=354)

Part 2

CLASI-A ≥8
For SLE: BILAG 1B, C, or D

Moderate-to-high 
SLE disease activity 

with/without cutaneous 
manifestations

Placebo 

Enpatoran BID 100 mg

R

2

1

BILAG A/2B 
and one or two of 

the following:
CLASI-A ≥8 
SLEDAI ≥6

Placebo 

Enpatoran BID
(25 mg OR 50 mg OR 100 mg)

R

1:1:1

1

24-week double-blind treatment period + 
2-week safety follow-up

GC tapera

Eligibility for 
extension study

Key exploratory endpoints-

Patients with cutaneous manifestations of SLE or CLE (CLASI-A score ≥8: Cohort A and subgroup of Cohort B): CLASI-A improvement ≥50%/70% (CLASI-50/70)

Cohort B subgroup with cutaneous manifestations (CLASI-A score ≥8): BICLA response
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Baseline demographics and disease characteristics

CLASI, Cutaneous Lupus Erythematosus Disease Area and Severity Index; CLASI-A, CLASI-Activity; CLE, cutaneous lupus erythematosus; GC, glucocorticoid; SD, standard deviation; SLE, systemic lupus erythematosus. 

Enpatoran is an investigational product and has not been proven to be safe and effective in any country

Baseline characteristics for Cohort A (N=100) and subgroup of Cohort B with cutaneous manifestations 
(N=162)

Characteristic
Cohort A 
(N=100)

Cohort B CLASI ≥8 subgroup 
(N=162)

Female, n (%) 77 (77.0) 151 (93.2)

Median age, years (range) 47 (18–74) 41 (18–68)

Diagnosis, n (%)
CLE only
SLE

58 (58.0)
42 (42.0)

–
162 (100%)

CLASI-A score 
   0–9, n (%)
   10–20, n (%)
   21–70, n (%)
   Mean score (SD)

29 (29.0)
58 (58.0)
13 (13.0)
14 (5.6)

58 (35.8)
87 (53.7)
17 (10.5)
13 (6.2)

Background therapy, n (%)
   Systemic GC use
   Immunosuppressant use
   Antimalarial use

59 (59.0)
38 (38.0)
76 (76.0)

135 (83.3)
92 (56.8)
127 (78.4)
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aMCP-Mod adjusted for CLASI-A at baseline, region and disease diagnosis (CLE only vs CLE and SLE). 
BID, twice daily; CI, confidence interval; CLASI-A, Cutaneous Lupus Erythematosus Disease Area and Severity Index-Activity; LS, least squares; MCP-Mod, Multiple Comparison Procedure – Modelling. 
Enpatoran is an investigational product and has not been proven to be safe and effective in any country

Significant dose-response relationship shown for enpatoran based on 
change in CLASI-A score from baseline to Week 24 (Cohort A)

Placebo BID
(n=26)

Enpatoran 25 mg BID
(n=23)

Enpatoran 50 mg BID
(n=25)

Enpatoran 100 mg BID
(n=26)
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22
24
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23
22
23
25

20
22
23
24

N obs=
Placebo BID

Enpatoran 25 mg BID
Enpatoran 50 mg BID

Enpatoran 100 mg BID

Detection of a dose-response relationship p=0.0002

Selected model Log-linear (E0=−44.3, Delta=−6.0)

Primary analysis:
Based on MCP-Moda

In Cohort A, the primary objective was met. A significant dose response for enpatoran in reducing CLASI-A score 
from baseline at Week 16 was observed (p=0.0002)
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Nominal p-value for overall treatment effect: <0.001a

Δ28.9% 

Δ46.5%

Δ42.3%

Placebo BID
(n=26)

Enpatoran 25 mg 
BID (n=23)

Enpatoran 50 mg 
BID (n=25)

Enpatoran 100 mg 
BID (n=26)

23.1

69.6

52.0

65.4
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Enpatoran improved CLASI-50/70 response rates in Cohort A CLASI-A ≥8 
at Week 24 compared with placebo

aCLASI-50/70 defined as reduction in CLASI of ≥50%/≥70% from baseline. Nominal p-value for overall treatment effect of enpatoran versus placebo based on logistic regression. 
BID, twice daily; CI, confidence interval; CLASI-A, Cutaneous Lupus Erythematosus Disease Area and Severity Index-Activity.
Enpatoran is an investigational product and has not been proven to be safe and effective in any country

Enpatoran significantly improved CLASI-50 and CLASI-70 response rates in Cohort A at Week 24

Cohort A: CLASI-50

Nominal p-value for overall treatment effect: 0.007a

Placebo BID
(n=26)

Enpatoran 25 mg 
BID (n=23)

Enpatoran 50 mg
BID (n=25)

Enpatoran 100 mg 
BID (n=26)

30.8
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Enpatoran improved CLASI-50/70 response rates in Cohort B CLASI-A ≥8 
subgroup at Week 24 compared with placebo

aCLASI-50/70 defined as reduction in CLASI of ≥50% / ≥70% from baseline. Nominal p-value for overall treatment effect of enpatoran versus placebo based on logistic regression; b95% CIs for enpatoran dose vs placebo comparison. 
BID, twice daily; CI, confidence interval; CLASI-A, Cutaneous Lupus Erythematosus Disease Area and Severity Index-Activity; OR, odd ratio.
Enpatoran is an investigational product and has not been proven to be safe and effective in any country

Enpatoran significantly improved CLASI-50 and CLASI-70 response rates in the subgroup of Cohort B with 
cutaneous manifestations at Week 24

Nominal p-value for overall treatment effect: 0.0002a
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Placebo BID
(n=41)

Enpatoran 25 mg 
BID (n=29)

Enpatoran 50 mg 
BID (n=38)

Enpatoran 100 mg 
BID (n=54)

58.6

OR=2.3
(0.8–6.1)b

78.9

OR=5.4
(2.0–14.8)b

81.5

OR=6.2
(2.4–15.9)b

41.5

Nominal p-value for overall treatment effect: 0.0148a
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(n=41)

Enpatoran 25 mg 
BID (n=29)

Enpatoran 50 mg 
BID (n=38)

Enpatoran 100 mg 
BID (n=54)

41.4

OR=2.1
(0.7–6.1)b

60.5

OR=4.3
(1.6–11.3)b

51.9

OR=3.1
(1.3–7.6)b

26.8

Cohort B CLASI-A ≥8 subgroup: CLASI-50 Cohort B CLASI-A ≥8 subgroup: CLASI-70
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Enpatoran 25 mg BID 
(N=71)

Enpatoran 50 mg BID 
(N=74)

Enpatoran 100 mg BID 
(N=114)

Placebo BID
(N=94)

Δ18.4% (3.0, 33.0) 

Δ9.3% (−5.8, 24.1)

Δ9.8% (−3.9, 22.9) 

39.4

Improved BICLA response with enpatoran versus placebo at Week 24 
(Cohort B)

Full analysis set, N=353.
aMCP-Mod adjusted for BL hybrid SELENA-SLEDAI total score, region and biomarker status; b95% CI using the Wald method; cNominal p-value, one-sided, vs placebo; dSupplementary analysis.

BICLA, British Isles Lupus Assessment Group-based Composite Lupus Assessment; BID, twice daily; BL, baseline; MCP-Mod, multiple comparison procedure – modelling; OR, odds ratio; SLE, systemic lupus erythematosus.

Enpatoran is an investigational product and has not been proven to be safe and effective in any country 

Detection of a dose-response relationship p=0.1359

Primary analysis:
Based on MCP-Moda

Enpatoran was associated with higher BICLA response rates vs placebo, although no statistically significant 
dose-response relationship was identified 
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Improved BICLA response with enpatoran versus placebo at Week 24 
(Cohort B CLASI-A ≥8 subgroup) 

Post-hoc analysis. a95% confidence interval; bNominal p-value, one sided. 
BICLA, British Isles Lupus Assessment Group-based Composite Lupus Assessment; BID, twice daily; CLASI-A, Cutaneous Lupus Erythematosus Disease Area and Severity Index-Activity; OR, odds ratio.
Enpatoran is an investigational product and has not been proven to be safe and effective in any country
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Enpatoran had higher BICLA response rates in the subgroup of Cohort B with cutaneous manifestations at 
Week 24
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Key exploratory endpoint of change in type I IFN-GS: Cohort A and 
Cohort B

Includes patients in the pharmacodynamic analysis set. 
aDotted line represents the cut-off between participants with low IFN-GS (<0.71) and high IFN-GS (≥0.71) at baseline. 
BID, twice daily; IFN-GS, interferon gene signature; IQR, interquartile range; N obs, number of observations.
Enpatoran is an investigational product and has not been proven to be safe and effective in any country
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Cohort A: IFN-GS scores Cohort B: IFN-GS scores

In both cohorts, enpatoran rapidly reduced type I IFN-GS levels from baseline, with maximum suppression 
observed as early as Week 2 and maintained to Week 24, returning to near baseline 2 weeks after 

enpatoran discontinuation

a
a
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Safety analysis: Cohort A and Cohort B1,2

Participants, n (%)

Cohort A Cohort B

Placebo BID
(n=26) 

Enpatoran
25 mg BID

(n=24) 

Enpatoran
50 mg BID

(n=26) 

Enpatoran
100 mg BID

(n=26) 

Placebo BID
(N=95)

Enpatoran 
25 mg BID

(N=71)

Enpatoran
50 mg BID

(N=74)

Enpatoran
100 mg BID

(N=114)

Any TEAE 12 (46.2) 15 (62.5) 15 (57.7) 21 (80.8) 61 (64.2) 43 (60.6) 47 (63.5) 70 (61.4)

Any treatment-related 
TEAE

2 (7.7) 8 (33.3) 8 (30.8) 7 (26.9) 19 (20.0) 13 (18.3) 19 (25.7) 22 (19.3) 

Any Grade ≥3 TEAE 1 (3.8) 1 (4.2) 1 (3.8) 2 (7.7) 6 (6.3) 1 (1.4) 3 (4.1) 5 (4.4)

Any serious TEAEa 1 (3.8) 2 (8.3) 0 1 (3.8) 3 (3.2) 1 (1.4) 3 (4.1) 5 (4.4)

Most common TEAEsb

Infections and infestations 6 (23.1) 4 (16.7) 5 (19.2) 9 (34.6) 33 (34.7) 27 (38.0) 31 (41.9) 48 (42.1)

Herpes zoster 0 1 (4.2) 1 (3.8) 2 (7.7) 2 (2.1) 2 (2.8) 2 (2.7) 2 (1.8)

Gastrointestinal disorders 2 (7.7) 0 2 (7.7) 4 (15.4) 14 (14.7) 15 (21.1) 10 (13.5) 16 (14.0)

Investigations 0 2 (8.3) 2 (7.7) 7 (26.9) 18 (18.9) 7 (9.9) 7 (9.5) 9 (7.9)

Nervous system disorders 2 (7·7) 2 (8·3) 2 (7·7) 0 4 (4·2) 2 (2·8) 7 (9·5) 3 (2·6)

Respiratory disorders 0 0 0 2 (7.7) NA NA NA NA

In both cohorts, enpatoran was well tolerated across all study doses. The most frequent TEAEs were in the 
system organ class of infections and infestations with similar rates for enpatoran and placebo 

Safety analysis set.
aNo TEAEs led to death; bOccuring in >5% of patients in any group by Preferred Term.

BID, twice daily; TEAE, treatment-emergent adverse event.

1. Pearson DR, et al. LUPUS 2025. Abstract O010; 2. Morand EF, et al. EULAR 2025. Abstract LB0004. 

Enpatoran is an investigational product and has not been proven to be safe and effective in any country 
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Conclusions

1. Port A, et al. Pharmacol Res Perspect 2021;9:e00842. 2. Witte T, et al. Lupus Sci Med (Accepted Sep 2025).
BICLA, British Isles Lupus Assessment Group-based Composite Lupus Assessment; CLE, cutaneous lupus erythematosus; CLASI, Cutaneous Lupus Erythematosus Disease Area and Severity Index; CLASI-A, CLASI-Activity; IFN-GS, interferon gene signature; SLE, 
systemic lupus erythematosus; TLR, toll like receptor..
Enpatoran is an investigational product and has not been proven to be safe and effective in any country 

● In patients with CLE or SLE with cutaneous manifestations, enpatoran demonstrated a significant dose 
response in change from baseline in CLASI-A versus placebo at Week 16

● Enpatoran improved CLASI-50/70 responses in patients with cutaneous manifestations across both cohorts 
compared with placebo

● Enpatoran exhibited nominally significant improvements in BICLA response at Week 24 compared with 
placebo. Greater treatment effect in participants with active cutaneous manifestations at baseline

● Enpatoran-mediated downmodulation of IFN-GS confirms involvement of TLR7/8 upstream in type I IFN 
pathway activation in lupus

● Enpatoran was well tolerated and similar to placebo with respect to frequency, nature, and severity of 
adverse events reported. The safety profile is consistent with that observed in previous phase 1/1b 
studies1,2

Phase 3 trials of enpatoran for people living with lupus are warranted
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