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1. Introduction and Pathophysiological Background

The therapeutic landscape for immune-mediated inflammatory diseases (IMIDs) has undergone a
major paradigm shift, transitioning from broad-acting systemic immunosuppressants to highly targeted
biologic interventions. Central to this evolution is the elucidation of the interleukin-23/T-helper 17 (IL-
23/Th17) signaling axis, a pro-inflammatory pathway that acts as a major driver in chronic tissue
inflammation and structural remodeling.
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Naive CD4+ T helper cells differentiate into the Th17 lineage under the influence of a polarizing cytokine
milieu containing transforming growth factor-beta (TGF-R), IL-6, and IL-1. However, the survival, clonal
expansion, and functional stabilization of these cells depend strictly on IL-23, a heterodimeric cytokine
composed of a unique p19 subunit and a shared p40 subunit (which it shares with IL-12).

Upon binding to its heterodimeric receptor (IL-23R/IL-12Rbeta1), IL-23 activates intracellular Janus
kinase 2 (JAK2) and tyrosine kinase 2 (TYK2). This cascade phosphorylates signal transducer and
activator of transcription 3 (STAT3), which drives the transcription of the master transcription factor
ROR gamma t (retinoic acid receptor-related orphan receptor gamma t).

The resulting pathogenic Th17 cells secrete a signature profile of pro-inflammatory cytokines:

e IL-17A and IL-17F: Homodimers or heterodimers that bind to the IL-17RA/RC complex on
stromal cells, endothelial cells, and fibroblasts, triggering the expression of downstream
inflammatory chemokines (CXCL1, CXCL8) and metalloproteinases.

o IL-22: Drives epithelial proliferation, tissue remodeling, and compromised mucosal barrier
functions.

e Granulocyte-Macrophage Colony-Stimulating Factor (GM-CSF): Amplifies myeloid cell
recruitment, perpetuating chronic tissue damage.

2. Objective

This comprehensive review evaluates the clinical efficacy, underlying molecular mechanisms, and
safety signatures of targeted biological agents inhibiting the IL-23/Th17 pathway. It analyzes their
performance across diverse indications—specifically plaque psoriasis (PsO), psoriatic arthritis (PsA),
ankylosing spondylitis (AS), Crohn’s disease (CD), and rheumatoid arthritis (RA) to uncover why clinical
responses vary between these diseases.

3. Comprehensive Summary of Clinical Evidence

3.1 Selective IL-23 p19 Subunit Inhibitors

Selective blockade of the IL-23p19 subunit leaves the IL-12/Th1 pathway intact, preserving protective
host immunity against intracellular pathogens. This class has set new benchmarks for treatment
responses in dermatology and gastroenterology:

o Risankizumab & Guselkumab: In landmark Phase Il plaque psoriasis trials (such as UltIMMa-
1 and VOYAGE 1), selective p19 inhibitors achieved exceptional skin clearance. Up to 80-85%
of patients achieved a Psoriasis Area and Severity Index 90% reduction (PASI 90) by Week 16,
and over 50% achieved absolute skin clearance (PASI 100), with responses remaining durable
past two years.



o Mirikizumab & Risankizumab in IBD: In gastroenterology, Phase lll trials for Crohn's disease
(ADVANCE/MOTIVATE) and ulcerative colitis (LUCENT) demonstrated robust rates of
endoscopic mucosal healing and clinical remission in patients who had previously failed anti-
TNF therapies.

3.2 Direct IL-17 A/F Inhibitors
By blocking downstream cytokines directly, these agents bypass intermediate steps to deliver rapid
clinical relief:

e Secukinumab & Ixekizumab (Anti-IL-17A): These fully human monoclonal antibodies yield
rapid improvements in both skin metrics and axial skeletal inflammation. In active Ankylosing
Spondylitis (MEASURE trials) and Psoriatic Arthritis (FUTURE trials), IL-17A inhibition
consistently yielded ASAS40 and ACR20/50 responses within 2 to 4 weeks.

o Bimekizumab (Dual IL-17A/IL-17F Inhibitor): By targeting both IL-17A and IL-17F
homodimers, bimekizumab (BE VIVID trials) achieved significantly higher PASI 100 clearance
rates than selective IL-17A inhibitors alone, highlighting IL-17F's independent role in tissue
inflammation.

4. Critical Comparative Analysis and Therapeutic Divergence
Despite shared inflammatory pathways across these diseases, clinical data reveals a striking
divergence in therapeutic performance between indications:

Biologic Class Target Plaque Psoriasis | Ankylosing Rheumatoid Arthritis (RA)
(PsO) Spondylitis (AS)

Anti-IL-12/23 (e.g., | p40 Highly Effective | Ineffective (Failed | Ineffective (No  structural

Ustekinumab) Subunit (PASI 75: ~70%) Phase Il benefit)

Anti-IL-23 (e.g., | p19 Superior (PASI 90: | Ineffective (Failed | Ineffective (Failed to separate

Risankizumab) Subunit >80%) Phase Il from placebo)

Anti-IL-17 (e.g., | IL-17A Highly Effective | Superior  (First-line | Equivocal (Modest joint relief;

Secukinumab) ligand (Rapid skin clearance) | biologic standard) fails ACR70 benchmarks)

Pathophysiological Drivers of Divergence
This therapeutic paradox highlights fundamental differences in tissue-specific biology:

1. The Enthesitis vs. Synovitis Paradigm: In axial spondyloarthritis and psoriatic enthesitis,
mechanical stress triggers specialized tissue-resident cells (such as gamma\delta T cells and
ILC3s) to secrete IL-17 independently of upstream IL-23 control. This explains why blocking IL-
17 successfully treats ankylosing spondylitis, whereas blocking upstream IL-23 (p19 or p40)
completely fails in Phase Il trials.

2. The TNF/IL-6 Dominance in Classical Synovitis: Unlike psoriasis, where the |L-23/Th17 axis
is the primary driver, the synovial tissue architecture in Rheumatoid Arthritis is driven primarily
by TNF- a, IL-6, and the IL-B cytokine cascade. While Th17 cells are present in the RA
synovium, blocking them delivers underwhelming results because macrophages and synovial
fibroblasts continue to drive bone erosion and pannus formation via autonomous TNF/IL-6 loops.

5. Safety, Tolerability, and Class-Specific Risks

Inhibition of the IL-23/Th17 axis avoids many of the systemic risks associated with anti-TNF therapies,
such as latent tuberculosis reactivation and congestive heart failure exacerbation. However, class-
specific safety signatures require careful clinical monitoring:

 Mucocutaneous Candidiasis: IL-17 plays a vital role in host defense against fungal pathogens
at mucosal surfaces by inducing antimicrobial peptides (such as beta-defensins). Consequently,
direct IL-17 inhibitors show an elevated rate of mild-to-moderate, easily treatable Candida
infections (4-7% in bimekizumab groups). In contrast, selective upstream IL-23p19 inhibitors
maintain low infection rates that are comparable to placebo.

o Inflammatory Bowel Disease Paradox: While anti-IL-23 agents successfully treat Crohn's
disease, downstream IL-17 inhibitors can exacerbate or trigger inflammatory bowel
disease. This occurs because IL-17A helps maintain intestinal epithelial barrier integrity;
blocking it can cause epithelial tight junction breakdown and leaky gut symptoms.

6. Conclusion and Future Directions



Targeting the IL-23/Th17 axis has redefined clinical expectations in plaque psoriasis and inflammatory
bowel disease, providing durable responses and high rates of complete tissue healing. However, its
variable performance in axial spondyloarthritis and classical rheumatoid arthritis highlights that we
cannot simply generalize mechanisms across different autoimmune conditions. Future breakthroughs
will rely on identifying tissue-specific biomarkers, map-driven patient stratification, and the development
of dual-affinity molecules (e.g., anti-TNF/IL-17 bispecific antibodies) tailored to complex, multi-cytokine
synovial pathologies.



