Immune cell profiling in psoriasis
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Psoriasis is a common, chronic inflammatory skin disease with associated autoantigens,
autoantibodies, local and systemic inflammation, and systemic comorbidities, such as
cardiovascular disease and metabolic syndrome. Patients with severe disease often need
biological treatment targeting the cytokines tumour necrosis factor (TNF), interleukin (IL)-
12/23 or IL-17. The lack of precise laboratory analyses to aid selection of drug and monitor
treatment effect along with adverse events and loss of treatment efficacy in a significant
proportion of patients treated with biological drugs generate a need for robust assays used
for monitoring and predicting treatment outcome.

The overall aim of this thesis was to analyse peripheral blood immune cells during
active inflammation and treatment with biological drugs and to identify disease-specific
immune profiles and biomarkers. In study | and Il phospho-specific flow cytometry and mass
cytometry were used, respectively, to study phenotypes and function of peripheral blood

mononuclear cells (PBMCs) from healthy controls and patients on steady treatment with



infliximab (IFX), a TNF inhibitor, and to examine the impact of switching from originator IFX
to biosimilar CT-P13 (1, 2). In study Ill, mass cytometry was exploited to analyse PBMCs from
healthy controls and patients starting biological treatment with emphasis on the T cell
lineage and its intracellular signalling (3). In all studies, clinical and standard laboratory
parameters were incorporated in the analyses.

In study | and I, increased phosphorylation levels in PBMCs were detected in
psoriasis patients compared to healthy controls (1, 2). The phosphorylation levels decreased
during continued treatment, without completely normalising, despite clinical remission.
Specifically, in study Il, psoriasis patients had higher expression of CD38 in NK and CD4+ T
effector memory cells (2). In neither study | nor Il any obvious differences were seen
comparing originator IFX and CT-P13, with respect to cell frequencies, phosphorylation
levels, clinical or laboratory data (1, 2).

Study Il revealed a shift from helper T (Th)1 to Th2 cells, a transition from
naive/effector to memory predominance, reduction of circulating Th17, Th22, Th9 and CD8+
T cells and enhancement of inhibitory programmed cell death protein 1 (PD-1) expression on
T cells after onset of treatment with a TNF-, IL-12/23- or IL-17 inhibitor (3). Also, the
monocyte compartment showed changes favouring reduced cardiovascular risk after
treatment onset. Intracellular phosphorylation was higher in psoriasis patients compared to
healthy controls and non-responders to treatment compared to responders.

In conclusion, multiple aberrancies were seen in cellular frequencies in patients
before treatment with biological drugs. In both untreated patients and patients on originator
IFX and biosimilar CT-P13, our findings support a more activated state of PBMCs. These
findings provide evidence for an ongoing systemic inflammation both with and without
biological treatment, implying an increased risk of comorbidities, such as cardiovascular
disease. Further research will help to shed light on the role of PBMCs as potential reporters
used for personalised treatment both with regards to the skin disease itself but also the

long-term risk of comorbidities.
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