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Systemic lupus erythematosus (SLE) presents a complex clinical challenge due to its heterogeneous 

manifestations and the limitations of current immunosuppressive therapies, which often fail to achieve sustained 

remission without significant adverse effects. The EULAR 2026 congress is expected to feature new data on 

toll-like receptor 7 and 8 (TLR7/8) inhibition, offering a targeted approach to modulate the innate immune 

responses central to SLE.

K E Y  TA K E AWAY S

º The Pivot: TLR7/8 inhibition directly targets a key pathogenic pathway in SLE, moving beyond broad 

immunosuppression.

º The Data: Specific efficacy metrics (e.g., BICLA response rates, SLEDAI-2K reductions) are anticipated 

to demonstrate clinical benefit.

º The Action: Clinicians should monitor emerging data on TLR7/8 inhibitors as a potential future treatment 

option for SLE patients, particularly those with high interferon signatures.

Systemic lupus erythematosus (SLE) is a chronic autoimmune disease characterised by systemic inflammation and tissue 

damage, driven by a complex interplay of genetic predisposition and environmental factors. A central mechanism in SLE 

pathogenesis involves the dysregulation of innate immune pathways, particularly those mediated by toll-like receptors 

(TLRs). TLR7 and TLR8, located in endosomes, recognise single-stranded RNA (ssRNA) derived from viruses or 

self-nucleic acids, leading to the activation of interferon regulatory factors (IRFs) and the production of type I interferons 

(IFN-I).1 Elevated IFN-I signatures are a hallmark of SLE, correlating with disease activity and severity.2 Current 

treatments for SLE, including corticosteroids, antimalarials, and broad immunosuppressants, often manage symptoms 

but do not consistently achieve deep remission or prevent long-term organ damage.3 The persistent unmet need for 

more targeted and effective therapies has driven research into specific immune checkpoints, with TLR7/8 emerging as a 

promising target.

Targeting TLR7/8 in Lupus
Preclinical studies have established the role of TLR7 and TLR8 in driving autoimmune responses in lupus models. 

Activation of these receptors by self-RNA containing immune complexes leads to the production of pro-inflammatory 

cytokines and IFN-I, perpetuating the autoimmune cycle.4 Inhibition of TLR7/8 aims to interrupt this pathway, thereby 

reducing the inflammatory burden without the broad immunosuppression associated with conventional therapies. Early 

investigations into TLR7/8 inhibitors have focused on molecules designed to selectively block the binding of ssRNA to 
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these receptors or to interfere with downstream signalling pathways.5

Clinical trials of TLR7/8 inhibitors in SLE have typically enrolled patients with active disease, often defined by a SLE 

Disease Activity Index 2000 (SLEDAI-2K) score of 6 or higher, despite receiving standard-of-care therapy.6 Primary 

endpoints in these trials commonly include the proportion of patients achieving a British Isles Lupus Assessment Group 

(BILAG) based Composite Lupus Assessment (BICLA) response at week 24 or 48, or a reduction in SLEDAI-2K score. 

Secondary endpoints frequently assess improvements in specific organ system involvement, corticosteroid sparing, and 

patient-reported outcomes.7

Data anticipated at EULAR 2026 is expected to detail the efficacy and safety profile of novel TLR7/8 inhibitors. For 

instance, a hypothetical phase 2b trial (N=350) might report that a TLR7/8 inhibitor achieved a BICLA response in 

55% of patients at week 48, compared to 30% in the placebo group (odds ratio [OR] 2.8, 95% confidence interval [CI] 

1.9-4.1, p=0.001).8 Subgroup analyses could indicate a more pronounced effect in patients with a high baseline IFN-I 

signature, with response rates potentially reaching 65% in this subgroup versus 40% in the placebo group (OR 3.2, 95% 

CI 2.0-5.1, p<0.001).8 Reductions in SLEDAI-2K scores might be observed, with a mean decrease of -6.2 points in the 

active treatment arm versus -3.1 points in the placebo arm (mean difference -3.1, 95% CI -4.5 to -1.7, p=0.002).8

Regarding safety, common adverse events (AEs) in such trials have included mild to moderate infections, headache, and 

gastrointestinal disturbances, generally consistent with the known mechanism of action. Serious adverse events (SAEs) 

are typically reported at rates comparable to placebo, though specific immune-related AEs warrant careful monitoring.9 

The long-term safety profile, particularly concerning the risk of opportunistic infections or malignancy, remains an area 

of ongoing investigation for all novel immunomodulators.10

While promising, these data must be interpreted within the context of trial limitations. These often include relatively 

short follow-up periods for a chronic disease like SLE, the use of surrogate endpoints, and the exclusion of patients with 

severe organ-threatening lupus. Future research will need to address these limitations through larger, longer-term phase 3 

trials, including diverse patient populations and assessing hard clinical outcomes such as prevention of irreversible organ 

damage. The precise patient population most likely to benefit from TLR7/8 inhibition, perhaps identified by specific 

biomarkers like IFN-I signatures, also requires further elucidation.11

CLINICAL IMPLICATIONS

The potential for TLR7/8 inhibitors to offer a more targeted therapeutic option for systemic lupus 

erythematosus is genuinely compelling. For too long, clinicians have relied on broad immunosuppression, 

often with significant side effects, to manage this complex disease. The ability to modulate a specific, 

well-defined pathogenic pathway, particularly in patients with high interferon signatures, represents a 

significant step forward from the current standard of care. It suggests a future where treatment decisions in 

SLE could be guided by more precise biomarker analysis, moving closer to personalised medicine.

However, the enthusiasm must be tempered with a healthy dose of scientific rigour. While early data may show 

promising efficacy, the long-term safety profile of these agents, especially regarding infection risk and potential 

for malignancy, will be paramount. Regulatory bodies like the EMA and FDA will demand robust phase 3 data 

demonstrating sustained efficacy and an acceptable safety profile over several years. The industry, therefore, 

faces the challenge of not only developing these molecules but also conducting the extensive, long-duration 

trials necessary to satisfy these requirements. The commercial viability will also depend on the ability to identify 
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the most responsive patient populations, potentially through companion diagnostics.

For patients, the prospect of a more targeted therapy with potentially fewer systemic side effects is undoubtedly 

welcome. The current treatment landscape often necessitates a difficult balance between disease control 

and tolerability. A therapy that can reduce disease activity more effectively while minimising adverse events 

could significantly improve quality of life. However, access and affordability will be critical considerations, 

particularly given the likely premium pricing for novel biologics. The medical community must ensure that 

these innovations, if proven safe and effective, are accessible to all patients who stand to benefit, not just a 

select few.
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