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Aberrant activation of the Janus kinase (JAK) and signal transducer and activator 
of transcription (STAT) pathway is common in systemic lupus erythematosus (SLE), 
conferring immune-mediated properties in target tissues. Multiple cytokines 
activate different combinations of JAKs and STATs to alter the cell fate of target 
tissue and induce end-organ damage. Thus, the simultaneous blockade of several 
different cytokines by small molecules acting downstream intracellular signalling 
has gained traction. JAK inhibitors have been approved for the treatment of several 
rheumatic diseases, yet hitherto not for SLE. Nevertheless, JAK inhibitors including 
tofacitinib, baricitinib, and deucravacitinib have shown merit as treatments for 
SLE. Tofacitinib, a JAK1/3 inhibitor, reduced cholesterol levels, improved vascular 
function, and decreased the type I interferon signature in SLE patients. Baricitinib, 
a JAK1/2 inhibitor, demonstrated significant improvements in lupus rashes and 
arthritis in a phase 2 and a phase 3 randomised controlled trial, but the results 
were not replicated in another phase 3 trial. Deucravacitinib, a selective tyrosine 
kinase 2 (TYK2) inhibitor, yielded greater response rates than placebo in a phase 
2 trial of SLE and will be  investigated in larger phase 3 trials. TYK2 is activated 
in response to cytokines actively involved in lupus pathogenesis; this review 
highlights the potential of targeting TYK2 as a promising therapy for SLE.
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1. Introduction

Systemic lupus erythematosus (SLE) is a chronic autoimmune disease that affects multiple 
organs, leading to detrimental effects on patients’ quality of life and survival (1). Although its 
pathogenesis is complex and not yet fully understood, multiple cytokines are believed to underlie 
pathogenetic pathways. Due to the multifactorial aetiology and heterogeneity of the disease, 
numerous drugs have been tested in clinical trials with inadequate efficacy (2).

Over the last few decades, several biologic therapies have been developed to target specific 
inflammatory molecules and pathways. These drugs have shown encouraging results in 
rheumatic diseases, particularly rheumatoid arthritis (RA), psoriatic arthritis, and ankylosing 
spondylitis (3). However, many biologics fail to induce short- and long-term remission in 
rheumatic diseases, which combined with the potential adverse effects underscores the need for 
new therapies (4). In recent years, small molecules blocking intracellular downstream signalling 
molecules have shown capacity to change the natural history of several diseases (5).
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Janus kinases (JAKs) are intracellular tyrosine kinases that 
mediate cytokine-mediated signalling via the phosphorylation of 
other proteins, particularly signal transducer and activator of 
transcription (STAT) proteins (6). There exist four JAK family 
members, i.e., JAK1, JAK2, JAK3, and tyrosine kinase 2 (TYK2), and 
seven different types of STAT proteins, i.e., STAT1, STAT2, STAT3, 
STAT4, STAT5a, STAT5b, and STAT6. Upon the binding of a ligand, 
e.g., a cytokine, to a receptor, JAKs activate STAT proteins through 
phosphorylation (dimers), allowing them to translocate to the nucleus 
and induce transcription of target genes; this describes the so-called 
JAK–STAT pathway (7) (Figure 1). The STAT dimers bind promoters 
of specific genes that control biological processes such as 
differentiation, proliferation, and apoptosis (6). Notably, each cytokine 
may activate different JAKs, while each JAK can interact with various 
STAT proteins, as shown in Table 1.

The JAK–STAT pathway is involved in the control of various 
biological processes, such as haematopoiesis, stem cell fate, and 
inflammatory response (6). In autoimmune diseases, multiple 
circulating cytokines activate different combinations of JAKs/STATs 
to alter the cell fate of target tissues and induce end-organ damage (3). 
We herein overview the involvement of the JAK–STAT pathway in the 
pathogenesis of SLE and discuss therapeutic options targeting this 
pathway, with an emphasis on TYK2 inhibition.

2. Rationale for targeting Janus 
kinases in SLE

SLE is characterised by a plethora of circulating pro-inflammatory 
cytokines including interferon (IFN)-α, IFN-γ, interleukin (IL)-2, 
IL-6, IL-10, IL-12/IL-23, IL-19, IL-20, and IL-22 (8). These cytokines 

orchestrate autoimmunity by pleiotropic mechanisms, particularly 
through differentiation of immune cells to an autoreactive stage, e.g., 
IL-6 promoting Th17 formation (9), antibody production, e.g., IFN-α 
exaggerating formation of plasmablasts (10), and rapid proliferation 
of autoreactive cells. Although each one of these cytokines exerts 
several unique inflammatory functions, they use common JAKs and 
STAT proteins to transduce intracellular signals (3). Thus, the 
simultaneous blockade of many different cytokines by small molecules 
acting downstream on intracellular signalling gained traction a few 
years ago, and JAK inhibitors are now approved for the treatment of 
several rheumatic diseases, yet hitherto not for SLE (11).

To date, two targeted biologic therapies have been approved for 
the treatment of SLE, i.e., belimumab and anifrolumab (12). However, 
many biologics failed to reach the primary outcomes in a multitude of 
clinical trials, partly owing to the multiple and different immune-
mediated pathways that are involved in lupus pathogenesis. Hence, the 
JAK–STAT pathway provides a rational target since it is activated by 
several cytokines in underlying aetiology, particularly interferons.

IFN-α is a key cytokine in SLE and other immune-mediated 
diseases, and its signalling is mediated by the intracellular kinases 
JAK1 and TYK2 (13) (Figure 1). Tofacitinib, a JAK1/JAK3 inhibitor, 
yielded some improvement in SLE patients in a phase 1 clinical trial 
(14). However, baricitinib, a JAK1/JAK2 inhibitor, failed to improve 
SLE disease activity in one of two randomised phase 3 trials (15, 16). 
To this end, a selective TYK2 inhibitor (deucravacitinib) has been 
developed and is being tested for its efficacy in autoimmune diseases, 
including SLE (17). Deucravacitinib selectively targets TYK2, which 
is activated in response to IFN-α, IL-6, IL-10, and IL-12/23. 
Importantly, all these cytokines are actively involved in lupus 
pathogenesis. Thus, TYK2 inhibition theoretically represents an 
intriguing therapeutic option for SLE.

FIGURE 1

JAK–STAT pathway signalling and key cytokines involved in systemic lupus erythematosus pathogenesis.
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3. Janus kinase–STAT pathway in SLE

3.1. Experimental models

3.1.1. Janus kinase 1–3
New Zealand black/New Zealand white F1 (NZB/W-F1) and 

Murphy Roths Large/lymphoproliferation (MRL/lpr) murine models 
of SLE are commonly used to study pathogenetic aspects of lupus 
nephritis (LN). Experimental studies have shown that IFNs induce 
activation of STAT1  in glomerular mesangial cells (18), which is 
consistent with the increased expression of STAT1 seen in glomerular 
and tubular cells of LN kidney biopsies (19). The administration of a 
JAK2-STAT1 inhibitor in MRL/lpr mice has been shown to 
substantially improve lupus disease activity with respect to nephritis, 
vasculitis, and sialadenitis. Specifically, JAK2-STAT1 inhibition led to 
decreased levels of cytokines, chemokines, and IgG/C3 depositions in 
glomerular cells, along with improvements in serological markers of 
renal function (20). Early treatment with this inhibitor could prevent 
the establishment of LN in the same murine model, while the 
administration of JAK2-STAT1 inhibitors in NZB/W-F1 mice with 
established renal disease increased overall survival, decreased 
proteinuria, and improved histological renal features (21). 
Mechanistically, decreased expression of pSTAT3 and IFN-related 
genes (Mx1, Stat1, Isg15, and Ifit1) along with a profound reduction 
in the proportion of long-lived plasma cells in both spleen and bone 
marrow may account for the therapeutic efficacy of JAK2 inhibitors 
(22, 23).

Another experimental study tested the effectiveness of 
tofacitinib in the NZB/W-F1 model with regard to renal disease. 
Tofacitinib-treated mice showed renal histological improvements, 
decreased C3 and IgG glomerular deposits, significant reductions 
in the proportion of macrophages and T cells, and a decreased 
production of pro-inflammatory cytokines. The efficacy of 
tofacitinib was comparable to that of cyclophosphamide and 
mycophenolate mofetil (24). The potential therapeutic effect of 
tofacitinib in LN was validated in the MRL/lpr model of lupus (25). 
Another inhibitor targeting JAK1 and STAT3 showed ability to 
prevent LN development when given prophylactically and improve 
disease activity in established LN (26).

STAT3 is believed to play a pivotal role in LN pathogenesis. 
Indeed, STAT3 knock-out lupus-prone mice develop milder renal 
disease with regard to immune component infiltration and deposits 
in the kidneys (27). In addition, selective STAT3 inhibition has been 
shown to ameliorate LN both in terms of glomerulonephritis and 
tubulointerstitial inflammation in murine models of lupus (28). 
Although several experimental studies suggest that the JAK–STAT 
pathway represents a promising target in LN, clinical studies are 
required to confirm this hypothesis.

IFN signalling is an important mediator of cutaneous lupus (29). 
Ruxolitinib, a relatively specific inhibitor of JAK1 and JAK2, was 
administered to the MLR/lpr model to investigate its effect on lupus-
related skin lesions. This study showed that ruxolitinib ameliorated 
cutaneous lupus by reducing the expression of IFN-related genes, 
immune cell infiltration (particularly T cells), and epidermal 
hyperplasia. However, no favourable effects were reported in other 
target organs (19). Ruxolitinib has also been successfully used to treat 
a patient with chilblain lupus (30).

Inhibition of the JAK–STAT pathway is associated with a decrease 
in autoantibody titres. More specifically, lupus-prone mice treated 
with JAK2-STAT1 inhibitors, JAK1-STAT3 inhibitors, selective STAT3 
inhibitors, and tofacitinib showed reduced serum levels of anti-
dsDNA antibodies (20, 24, 27). Across different murine models of 
lupus treated with JAK/STAT inhibitors, other antibodies such as 
antinuclear antibodies, anti-Smith, and anti-snRNP were also found 
to decrease (23, 26). Moreover, STAT3 and JAK2 inhibitors have been 
shown to increase serum C3 levels in the MRL/lpr model (22).

3.1.2. Tyrosine kinase 2
The TYK2 SNP rs34536443 (TYK2P) has been shown to confer a 

protective effect against autoimmunity (31). Humans expressing this 
SNP exhibit decreased switched memory B cells, T follicular helper 
cells, and IFN-mediated signalling. The underlying mechanism has 
been investigated in knock-out murine models for this allele (32). 
Homozygous mice for TYK2P have been shown to exhibit decreased 
T cell IL-12/IL-23-mediated signalling and Th1 and Th17 
differentiation. These mice produce decreased proportions of IL-17+/
IFN-γ + CD4+ T cells in draining lymph nodes. Taken together, this 
study confirms the protective role of TYK2P by reducing IL-12, IL-23, 
and IFN-α signalling.

Another interesting experimental study showed that the 
suppressor of T cell receptor signalling 1 (STS-1) tyrosine phosphatase 
was overexpressed in lupus B cells and indirectly activated the JAK–
STAT pathway to induce IFN-α-mediated autophagy. Specifically, the 
activation of the JAK–STAT pathway was mediated by IFN-α-induced 
phosphorylation of TYK2 as a result of decreased phosphorylation of 
the E3 ubiquitin protein ligase c-cbl by STS-1. Thus, TYK2 seems to 
play an important role in the increased autophagy activity of SLE B 
cells (33).

TYK2 has also been implicated in neuropsychiatric SLE (NPSLE). 
Recent studies in the field demonstrated that microglia cells are 
activated towards an inflammatory state involving the IL12/IL23p40 
pathway in diffuse NPSLE (34). Specifically, IL-12/23p40 signalling 
mediated neuropsychiatric changes in systemic lupus via TYK2 
phosphorylation in the median prefrontal cortex (35). These findings 
have important clinical implications that point to TYK2 inhibitors as 
a potential drug for diffuse NPSLE.

TABLE 1 Pro-inflammatory cytokines involved in systemic lupus 
erythematosus pathogenesis and associated Janus kinase (JAK) and 
signal transduction and activator of transcription (STAT) proteins.

Cytokines JAKs STATs

IFN-α JAK1, TYK2 STAT1, STAT2

IFN-γ JAK1, JAK2 STAT1

IL-2 JAK1, JAK3 STAT5

IL-6 JAK1, JAK2, TYK2 STAT1, STAT3

IL-10 JAK1, TYK2 STAT1, STAT3, STAT5

IL-12 JAK2, TYK2 STAT4

IL-19 JAK1, JAK2 STAT1, STAT3

IL-20 JAK1, JAK2 STAT1, STAT3

IL-22 JAK1, TYK2 STAT1, STAT3, STAT5

IL-23 JAK2, TYK2 STAT1, STAT3, STAT4
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3.2. Human studies in SLE

3.2.1. Janus kinase 1–3
Specific mutations or polymorphisms in JAK or STAT genes have 

been associated with various disorders, including immunodeficiencies, 
haematological conditions, and autoimmune diseases (3). This is an 
expected association since multiple cytokines and other mediators act 
through this pathway. Regarding rheumatic diseases, JAK2 
polymorphisms are common in patients with Beçhet’s disease, while 
STAT3 and STAT6 polymorphisms have been associated with RA (36, 
37). Notably, STAT4 polymorphisms have been linked to SLE 
susceptibility, and particularly with severe renal insufficiency in LN 
(38, 39).

Ex vivo studies in human SLE have shown that the JAK–STAT 
pathway upregulates the expression of IFN-regulated factor (IRF)-
related genes in lupus T cells (40). Another study demonstrated that 
plasma cell niche cytokines, including IL-6, IL21, CXCL2, BAFF, and 
APRIL, enhance the production of autoantibodies and IgG in 
SLE-derived antibody-secreting cells in a STAT3-dependent manner 
(41). Further ex vivo studies are required to determine the role of the 
JAK–STAT pathway in human SLE.

3.2.2. Tyrosine kinase 2
TYK2 polymorphisms have been implicated as susceptibility 

factors for SLE, particularly cutaneous SLE manifestations (42, 43). 
More specifically, the TYK2 s2304256 polymorphism has been 
associated with SLE in individuals of European ancestry (44) while the 
rs280519 polymorphism has been linked to SLE in patients of both 
Asian and Caucasian ancestry. Other TYK2 single-nucleotide 
polymorphisms (SNPs) and gene–gene interactions between TYK2 
and IRF5 have been detected in Han Chinese SLE patients (45). 
However, the association between TYK2 polymorphisms and 
susceptibility to SLE has not been confirmed in all populations (46, 
47). Additionally, the SNP rs34536443 confers a protective role against 
autoimmunity (31).

Mechanistically, cutaneous lupus erythematosus (CLE) is initiated 
by keratinocytes producing IFN-κ, which further promotes IFN 
responses and increases the keratinocyte sensitivity to UV light. This 
mechanism is dependent on the expression of TYK2 (48). Authors 
have speculated that TYK2 mediates CLE via the regulation of 
autocrine IFN-κ activity, but further studies are required to prove this 
hypothesis. Another study showed that the STAT4 risk allele 
rs7574865[T] was associated with an elevated expression of IL-12 
inducing IFN-γ production in lupus T cells. This mechanism was 
dependent on TYK2, as its inhibition reversed IFN-γ-induced 
activation of immune cells (49).

4. JAK inhibitors in human SLE

4.1. Janus kinase1/3 inhibition: tofacitinib

Numerous translational studies conducted on murine models of 
lupus have demonstrated the robust therapeutic efficacy of tofacitinib, 
particularly for various manifestations such as cardiovascular disease. 
These findings led to the first phase 1 double-blinded safety trial, 

which yielded encouraging results (14). In this study, thirty patients 
diagnosed with SLE were randomly assigned to receive tofacitinib 
5 mg or placebo (2:1) twice daily. The primary endpoints of the trial 
were the safety and tolerability of the drug, while secondary outcomes 
focused on its clinical efficacy and mechanistic studies. The results 
showed that treatment with tofacitinib was associated with a decrease 
in high-density lipoprotein cholesterol levels, cholesterol efflux 
capacity, and lecithin, as well as improvements in endothelium-
dependent vasorelaxation and arterial stiffness. Furthermore, the drug 
decreased the type I IFN signature, low-density granulocytes, and 
circulating neutrophil extracellular traps (NETs), which were 
considered as mechanistic outcomes. It is noteworthy that greater 
drug potency was observed in SLE patients with the STAT4 risk allele.

A case series comprising ten SLE patients with active skin and/or 
musculoskeletal disease demonstrated adequate efficacy of tofacitinib 
at a dose of 5 mg twice daily throughout a follow-up period of up to 
12 months (50). Seven out of ten patients achieved clinical remission 
with a rapid response of lupus arthritis and a partial improvement of 
skin rashes. However, there was no significant change in serological 
markers. Nonetheless, it is essential to note that this study involved a 
limited number of patients and had a short observation period.

4.2. Janus kinase1/2 inhibition: baricitinib

Baricitinib is an oral, selective inhibitor of JAK1/JAK2 that has 
been approved for the treatment of immune-mediated diseases, 
including COVID-19 (51). The first phase 2 randomised controlled 
trial (RCT) of baricitinib in SLE evaluated baricitinib in 
combination with standard of care and demonstrated efficacy in 
minimising lupus disease activity (52). The study included 314 SLE 
patients with active skin or joint disease, who were randomised to 
receive baricitinib at 2 different doses (2 mg or 4 mg) or placebo. 
The primary endpoint was the resolution of cutaneous or joint 
manifestations at week 24 according to the Systemic Lupus 
Erythematosus Disease Activity Index 2000 (SLEDAI-2K). In this 
study, the 4 mg dose of baricitinib exhibited clinical improvement 
with respect to lupus rashes and arthritis, with no new safety 
concerns raised during the trial. Early post-hoc analyses showed 
that baricitinib reduced both anti-dsDNA titres and key 
pro-inflammatory cytokines that are upregulated in SLE, suggesting 
a multitargeted mechanism of action (53, 54).

Based on the encouraging results of the phase 2 RTC of baricitinib, 
two phase 3 RTCs were designed to evaluate the potential efficacy of 
baricitinib in SLE, named SLE-BRAVE 1 and SLE-BRAVE 2, involving 
760 and 775 SLE patients, respectively (15, 16). Participants were 
randomly assigned 1:1:1 to receive 2 mg or 4 mg of baricitinib or 
placebo once daily for 52 weeks. The primary endpoint was SLE 
Responder Index 4 (SRI-4) response at week 52 in the 4 mg baricitinib 
group compared with placebo. SLE-BRAVE 1 met its primary 
endpoint for the baricitinib 4 mg arm. However, the findings were not 
replicated in SLE-BRAVE 2. No safety concerns were reported in 
either one of the trials. Despite the mixed results from the phase 3 
trials of baricitinib, JAK inhibitors still have merit as potential drugs 
for treating SLE, and further studies are needed to fully evaluate their 
efficacy and safety.
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4.3. Selective TYK2 inhibition: 
deucravacitinib

In a phase 1 clinical trial that involved both human samples and 
animal models of LN, the administration of an oral TYK2 inhibitor 
(BMS-986165) was shown to block multiple autoimmune pathways 
in human Th1, Th17, B cells, and myeloid cells, indicating a 
therapeutic potential (55). Increasing evidence for the efficacy of JAK 
inhibitors in other immune-mediated diseases and murine studies of 
lupus led to the first RCT of deucravacitinib, an oral, selective, 
allosteric TYK2 inhibitor, in SLE (17). This study was a phase 2, dose-
determination trial that included 363 patients with active SLE. The 
primary endpoint was SRI-4 response at week 32, while secondary 
outcomes included attainment of Lupus Low Disease Activity State 
(LLDAS), British Isles Lupus Assessment Group-based Composite 
Lupus Assessment (BICLA) response, Cutaneous Lupus 
Erythematosus Disease Area and Severity Index 50 (CLASI-50), 
improvements in arthritis (swollen and tender joints), and SRI-4 
response at week 48. Treatment with deucravacitinib was associated 
with higher SRI-4 response frequencies compared with placebo. 
Moreover, deucravacitinib was linked to better outcomes in terms of 
LLDAS, BICLA, CLASI-50, and joint counts. The optimal dose of 
deucravacitinib was found to be  3 mg twice daily, and the safety 
profile of the drug was acceptable. The potential efficacy of 

deucravacitinib will be  investigated in larger phase 3 RTCs 
(NCT05620407, NCT05617677).

Design of RCTs and key outcomes are summarised in Table 2.

4.4. Safety concerns

In a post-hoc analysis of the ORAL surveillance trial, it was found 
that RA patients with cardiovascular risk factors who were treated 
with tofacitinib had a higher likelihood of exhibiting a cardiovascular 
event, including myocardial infarction, stroke, and death due to 
cardiovascular disease (56). Additionally, these patients had a higher 
risk of developing non-melanoma skin cancer compared to RA 
patients treated with TNF-α inhibitors (56). This observation led to 
several real-world studies assessing the potential side effects of JAK 
inhibitors. Notably, a large population-based study involving 102,263 
participants found no enhanced risk for cardiovascular events in RA 
patients conferred from tofacitinib treatment compared to treatment 
with anti-TNF agents (58). The same study revealed no association 
between the use of tofacitinib and the occurrence of any type of cancer 
(excluding non-melanoma skin cancer) (58). A meta-analysis 
including 29 RCTs showed no increased likelihood of either 
cardiovascular events or all-cause mortality in patients with 
autoimmune diseases treated with tofacitinib (59). However, 

TABLE 2 Randomized clinical trials of Janus kinase (JAK) inhibitors in systemic lupus erythematosus.

Drug (dose) Inhibition Phase Number of 
patients

Primary 
endpoints

Outcome Safety 
concerns#

Reference

Tofacitinib (5 mg 

twice daily)
JAK1/JAK3 1 30

Safety and 

tolerability

Well-tolerated 

with no safety 

issues

No*, &
Hasni et al., 2021 

(14)

Baricitinib (2 mg or 

4 mg once daily)
JAK1/JAK2 2 314

Resolution of 

cutaneous or joint 

manifestations at 

week 24

Significant clinical 

improvement in 

lupus rashes and 

arthritis

No&
Wallace et al., 2018 

(52)

Baricitinib (2 mg or 

4 mg once daily)
JAK1/JAK2 3 760

SLE Responder 

Index 4 (SRI-4) 

response at week 

52 in the 4 mg 

baricitinib group

Primary endpoint 

was met
No&

Morand et al., 2023 

(15)

Baricitinib (2 mg or 

4 mg once daily)
JAK1/JAK2 3 775

SLE Responder 

Index 4 (SRI-4) 

response at week 

52 in the 4 mg 

baricitinib group

Primary endpoint 

was not met
No&

Petri et al., 2023 

(16)

Deucravacitinib 

(3 mg or 6 mg twice 

daily)

TYK2 2 363

SLE Responder 

Index 4 (SRI-4) 

response at week 32

Higher SRI-4 

response 

frequencies 

compared with 

placebo

No
Morand et al., 2023 

(17)

#According to the initial report of each study.
*Post-hoc analysis of the ORAL surveillance trial demonstrated that RA patients with cardiovascular risk factors who were treated with tofacitinib had a higher likelihood of exhibiting 
cardiovascular events or developing cancer (56).
&Data from the Swedish Rheumatology Quality Register indicate that RA patients treated with tofacitinib or baricitinib are at increased risk of venous thromboembolism compared with those 
treated with other biologic disease-modifying anti-rheumatic drugs (DMARDs) (57).
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real-world data from the national Swedish registry indicated that RA 
patients treated with tofacitinib or baricitinib are at increased risk for 
venous thromboembolism compared with those treated with other 
biologic disease-modifying anti-rheumatic drugs (DMARDs) (57).
While JAK inhibitors may hold promise as potential therapies for SLE, 
it is essential to approach these findings with prudence owing to the 
heightened propensity of such agents to trigger cardiovascular events 
as an adverse effect, particularly in view of established knowledge that 
SLE patients have an increased risk of atherosclerosis and 
cardiovascular disease (60). To this end, it is worth mentioning that 
the safety of JAK inhibitors used to treat various autoimmune diseases 
is currently under investigation by the Pharmacovigilance Risk 
Assessment Committee (PRAC).

5. Concluding remarks

Unfortunately, the SLE community has witnessed a multitude of 
failures of phase 2 and 3 clinical trials (61). However, during the last 
two decades we  have also witnessed drug development that has 
resulted in licenced drugs (12). Recent advancements concerning JAK 
inhibition have yielded promising results for the treatment of 
autoimmune diseases. By targeting pro-inflammatory state-mediated 
signalling, these small molecules offer several advantages over 
biologics, such as oral administration, potentially lower costs, and a 
broad spectrum of mode of action that includes targeting multiple 
cytokines simultaneously. Importantly, JAK inhibitors including 
tofacitinib, baricitinib, and deucravacitinib have shown potential for 
treating SLE. Among them, the inhibition of TYK2 emerges as a 
promising therapeutic strategy due to its interference with key 
cytokines underlying lupus pathogenesis. We are cautiously optimistic 
about the results of the phase 3 trials of deucravacitinib for this 
challenging disease.
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