
 



 

TABLE OF CONTENTS

A REPORT FROM THE GENE TO CLINIC CONGRESS 2021

INTRODUCTION
The 9th Psoriasis: from Gene to Clinic International Congress was held from December 9th-11th, 2021, 

at the Queen Elizabeth II Conference Centre in London, United Kingdom. The conference was co-

chaired by IPC Past President Dr. Jonathan Barker and IPC Honorary Founder Dr. Christopher 

Griffiths and included a scientific committee of many other distinguished IPC Board Members and 

Councilors. This international congress is held every three years and provides a forum for psoriasis 

experts from around the world to present and discuss cutting-edge issues. 

COVID-19 

5  

Antibody responses to SARS-CoV-2 vaccination in patients receiving immunomodulators for immune-

mediated inflammatory disease 

Ali Al-Janabi, Zoe Littlewood, Christopher Griffiths, Hamish Hunter, Hector Chinoy, Chris Moriarty, Zenas 

Yiu, Jimmy Limdi, Richard Warren 

6  

The impact of the COVID-19 pandemic on people with psoriasis: An update from the PsoProtect and 

PsoProtectMe global registries 

Satveer Mahil, Nick Dand, Katie Bechman, Emma Cook, Teresa Tsakok, Zenas Yiu, Sinead Langan, Helen 

McAteer, James Galloway, Kayleigh Mason, Richard Warren, Francesca Capon, Paola DiMeglio, Freya 

Meynell, Bola Coker, Alexandra Vincent, Jade Kelly, Dominic Urmston, Amber Vesty, Camille Lancelot, Herve 

Bachelez, C Contreras, Claudia De La Cruz, Paolo Gisondi, Denis Jullien, Jo Lambert, Luigi Naldi, Sam Norton, 

Luis Puig, Phyllis Spuls, Tiago Torres, Hosea Waweru, Lucy Moorhead, Mark Yates, John Weinman, Matt 

Brown, Christopher Griffiths, Jonathan Barker, Catherine Smith 

8  

The impact of methotrexate and targeted immunosuppression on humoral and cellular immunogenicity 

of the COVID-19 vaccine BNT162b2 in people with psoriasis: A prospective longitudinal cohort study 

Satveer Mahil, Katie Bechman, Antony Raharja, Clara Domingo-Vila, David Baudry, Freya Meynell, Matt 

Brown, Andrew Cope, Tejus Dasandi, Carl Graham, Thomas Lechmere, Michael Malim, Emily Pollock, Jeffery 

Seow, Kamila Sychowska, Sam Norton, Jonathan Barker, James Galloway, Katie Doores, Tim Tree, Catherine 

Smith 

General 

10  
IL-4/IL-13 blockade is associated with psoriatic disease- evidence from the clinic and in vitro 

Charlie Bridgewood, Nicola Luigi Bragazzi, Giovanni Damiani, Miriam Wittmann, Dennis McGonagle 

12  
International GWAS meta-analysis identifies 49 new psoriasis-associated genetic loci 

Nick Dand, PhD 

14  

Systemic immune-inflammation index as a predictor of systemic inflammatory burden and cardiovascular 

comorbidities in psoriasis 

Niamh Kearney, Ali Alsharqi, Brian Kirby 

 



 

TABLE OF CONTENTS (continued)

A REPORT FROM THE GENE TO CLINIC CONGRESS 2021

16  

The pathogenic psoriatic autoimmune response against melanocytes is endoplasmic reticulum 

aminopeptidase 1 (ERAP1) dependent 

Jörg C. Prinz, Sigrid Vollmer, Emma Reeves, Edd James, Akiko Arakawa 

17  
Characterization of the gut microbiota in patients with psoriasis 

Tanja Todberg, Alexander Egeberg, Claus Zachariae, Nikolaj Sørensen, Oluf Borbye Pedersen, Lone Skov  

18  

Psoriasis and the risk of cancer development: Pooled population-based cohort studies from Denmark, 

England, Israel, and Taiwan 

Alex M Trafford, Yochai Schonmann, Teng-Chou Chen, Alexander Egeberg, Rosa Parisi, Evangelos 

Kontopantelis, Ting-Chun Wang, Martin K Rutter, Li-Chia Chen, Tjeerd Van Staa, Meng-Sui Lee, Khalaf Kridin, 

Arnon D Cohen, Kin-Wei Arnold Chan, Christopher EM Griffiths, Darren M Ashcroft 

20  

Development of anti-drug antibodies to adalimumab is associated with amino acid variation within the 

HLA-DRB1 peptide-binding groove 

Teresa Tsakok, Jake Saklatvala, Theo Rispens, Floris C. Loeff, Annick de Vries, Michael H. Allen, Ines A. 

Barbosa, David Baudry, Tejus Dasandi, Michael Duckworth, Freya Meynell, Alice Russell, Anna Chapman, 

Sandy McBride, Kevin McKenna, Gayathri Perera, Helen Ramsay, Raakhee Ramesh, Kathleen Sands, Alexa 

Shipman, the BSTOP Study Group, A David Burden, Christopher E. M. Griffiths, Nick J. Reynolds, Richard B. 

Warren, Satveer Mahil, Jonathan Barker, Nick Dand, Catherine Smith, Michael Simpson 

Therapeutics 

22  

Spesolimab alters the molecular profile of lesional skin in patients with generalized pustular psoriasis 

with a clinical response 

Ahmed Farag, Sudha Visvanathan, Hervé Bachelez, Akimichi Morita, Mark Lebwohl, Jonathan N Barker, Siew 

Eng Choon, David Burden, German Leparc, Denis Delic, Sebastian Bossert, Christian Thoma, James G 

Krueger 

23  

Serum erug levels and anti-drug antibodies in the context of dose tapering by interval prolongation of 

adalimumab, etanercept and ustekinumab in psoriasis patients: Results of the randomized controlled 

CONDOR trial 

Selma Atalay, Sophie Berends, Hans Groenewoud, Ron Mathot, Marcellus Njoo, Johannes Mommers, Paul 

Ossenkoppele, Marjolein Koetsier, Maartje Berends, Annick de Vries, Peter van de Kerkhof, Alfons den 

Broeder, Elke de Jong, Juul van den Reek 

24  

Drug survival of guselkumab, ixekizumab, secukinumab, ustekinumab and adalimumab for psoriasis: A 

prospective cohort study from the British Association of Dermatologists Biologics and 

Immunomodulators Register (BADBIR) 

Zenas Yiu, on behalf of the BADBIR study group 

Invited Speakers 

26  
The epidemiology of psoriasis and the Global Psoriasis Atlas  

Darren Ashcroft, BPharm, MSc, PhD, FRPharmS, IPC Councilor 

 



TABLE OF CONTENTS (continued)

A REPORT FROM THE GENE TO CLINIC CONGRESS 2021

28  
Paradoxical reactions to biologics: Mechanisms, features, and management 

Curdin Conrad, MD, IPC Councilor 

30  
The role of IL-36 in psoriasis 

Gudjonsson, MD, PhD, IPC Board Member 

32  
Early intervention: Rationale, strategies and measuring outcome  

Lars Iversen, MD, MSc, IPC Board Member 

34  
Innovation in clinical trials to transform practice  

Max Parmar 

36  
Addressing global unequal access to care  

Wingfield Rehmus, MD, MPH, FAAD 

38  
Driving discovery in psoriasis with human genetics 

Michael Simpson, PhD, MSc 

40  
Animal models for psoriasis  

Nicole L. Ward, PhD, IPC Councilor 

Keynote Speakers 

42  

Host microbe interactions in the intestine: New therapeutic strategies for the treatment of immune-

mediated diseases 

Fiona Powrie, FRS, FMedSci 

44  
Improving human health through science 

Fiona Watt, FRS, FMedSci 

 



 

A REPORT FROM THE GENE TO CLINIC CONGRESS 2021

Antibody responses to SARS-CoV-2 vaccination in patients receiving immunomodulators for 

immune-mediated inflammatory disease 

Ali Al-Janabi, Zoe Littlewood, Christopher Griffiths, Hamish Hunter, Hector Chinoy, Chris Moriarty, 

Zenas Yiu, Jimmy Limdi, Richard Warren 

 
Vaccinations are a key component to managing the SARS-CoV-2 pandemic, and healthy subjects achieve nearly 100% 

seroconversion to the vaccines.1 However, immunomodulator drugs used for immune-mediated inflammatory diseases (IMIDs) 

may impair the immune response to vaccines.2,3 

Participants (n = 357) in the study included those without prior SARS-CoV-2 infection who were receiving immunomodulators 

(biologics, broad-acting systemics, or both) for psoriasis psoriatic arthritis, rheumatoid arthritis (RA), Crohn’s, ulcerative colitis, and 

systemic lupus. All vaccines were accepted, and samples were collected ≥ 10 days after vaccine doses. Two immunoassays were 

used, including antibodies against nucleocapsid antigen (indicating prior infection) and total antibodies against Spike protein S1 

(prior infection and/or vaccination). Multivariable logistic regression models were performed, and the main outcome variables 

were anti-S1 antibodies and exposure drug category/subcategory.  

Following the first vaccine dose (n=197), 17% failed to mount a detectable antibody response. As age increased, the likelihood of 

an adequate response decreased. Non-biologic oral immunomodulators reduced the odds of a detectable antibody response, both 

alone (adjusted odds ratio 0.41; 95%CI 0.15-1.14) and in combination with a biologic (0.21; 0.05-0.87). Subgroup analysis (n=170) 

using TNF-antagonists as a reference showed significantly reduced odds of detectable antibodies with methotrexate (0.09; 0.02-

0.56), but there was no significant difference for anti-17, anti-12/23, or anti-23 therapy, prednisolone, or dimethyl fumarate. 

Following the second dose (n=194), only two individuals, both of whom were receiving rituximab for RA, failed to mount a 

detectable response. Though rituximab may be the primary factor, further analysis was not possible given the small sample size.  

Key points:  

● 17% of patients receiving immunomodulators for IMIDs fail to mount an adequate antibody response after a single vaccine 

dose, but this dropped to < 1% after the second dose. 

● Combined oral/biologic therapy, methotrexate monotherapy, and increasing age were associated with reduced odds of 

mounting an adequate vaccine-mediated antibody response.  

● Further studies are required to measure antibody titers at least six months post-vaccination and to define conferred 

protection in relation to titer levels. 

References:  

1. Manisty C, Otter AD, Treibel TA, et al. Antibody response to first BNT162b2 dose in previously SARS-CoV-2-infected 

individuals. Lancet. 2021;397(10279):1057-1058. 

2. Geisen UM, Berner DK, Tran F, et al. Immunogenicity and safety of anti-SARS-CoV-2 mRNA vaccines in patients with chronic 

inflammatory conditions and immunosuppressive therapy in a monocentric cohort. Ann Rheum Dis. 2021;80(10):1306-

1311. 

3. Mahil SK, Bechman K, Raharja A, et al. The effect of methotrexate and targeted immunosuppression on humoral and 

cellular immune responses to the COVID-19 vaccine BNT162b2: a cohort study. Lancet Rheumatol. 2021;3(9):e627-e637. 
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The impact of the COVID-19 pandemic on people with psoriasis: An update from the PsoProtect and 

PsoProtectMe global registries 

Satveer Mahil, Nick Dand, Katie Bechman, Emma Cook, Teresa Tsakok, Zenas Yiu, Sinead Langan, Helen 

McAteer, James Galloway, Kayleigh Mason, Richard Warren, Francesca Capon, Paola DiMeglio, Freya 

Meynell, Bola Coker, Alexandra Vincent, Jade Kelly, Dominic Urmston, Amber Vesty, Camille Lancelot, 

Herve Bachelez, C Contreras, Claudia De La Cruz, Paolo Gisondi, Denis Jullien, Jo Lambert, Luigi Naldi, 

Sam Norton, Luis Puig, Phyllis Spuls, Tiago Torres, Hosea Waweru, Lucy Moorhead, Mark Yates, John 

Weinman, Matt Brown, Christopher Griffiths, Jonathan Barker, Catherine Smith 

The PsoProtect (clinician reporting) and PsoProtectMe (patient reporting) global online registries were launched in Spring 2020 

with the aim to determine the course of COVID-19 in psoriasis, identify factors associated with poor outcomes, and determine the 

impact on patients. Below represents data as of July 2021.  

A total of 1,205 individuals with psoriasis and COVID-19 were reported to PsoProtect. 87% were receiving systemic therapy, 

including 70% on biologics. In total, 93% fully recovered from COVID-19, 14% were hospitalized, and 1% died.  

Hospitalization was associated with male sex (multivariable-adjusted odds ratio 1.83; 95%CI 1.22-2.73), older age (1.47 per 10 

years; 1.24-1.73), non-white ethnicity (2.38; 1.39-4.06), non-biologic immunosuppressants, compared to biologics (2.37; 1.5-3.76), 

and comorbidities including hypertension (1.81; 1.18-2.78), and chronic liver (2.48; 1.37-4.48), chronic lung (2.50; 1.41-4.43), and 

cardiovascular (1.66; 0.93-2.97) disease.1 Further pooled data in > 6,000 patients with psoriasis, IBD, and rheumatologic diseases 

suggested TNF-antagonist monotherapy confers a protective effect against hospitalization or death.2 

A total of 4,454 individuals self-reported to PsoProtectMe. Overall, 40% cited difficulty accessing care, and 41% reported 

worsening psoriasis with subsequent anxiety/depression. Of the 38% on systemic therapy, roughly 18% reported medication non-

adherence, 76% of which cited concerns of COVID-19 complications. Non-adherence was associated with worsening psoriasis (OR 

2.90, 95%CI 2.31-36.3).3 

Of 708 individuals who provided information on vaccination status, 81% had received at least one dose of the COVID-19 vaccine, 

whereas 8% declined the vaccine. The three most common reasons were a concern for side effects, the newness of the vaccine, 

and fear of worsening psoriasis.  

Key points:  

• Older age, male sex, non-white ethnicity, and comorbidity burden are associated with the risk of poor outcomes to COVID-

19 infection in psoriasis patients. 

• Patients with psoriasis self-report substantial indirect excess morbidity during the pandemic. 

• TNF-antagonists may reduce the risk of hospitalization, but population-based data is required. 
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The impact of methotrexate and targeted immunosuppression on humoral and cellular 

immunogenicity of the COVID-19 vaccine BNT162b2 in people with psoriasis: A prospective 

longitudinal cohort study 

Satveer Mahil, Katie Bechman, Antony Raharja, Clara Domingo-Vila, David Baudry, Freya Meynell, Matt 

Brown, Andrew Cope, Tejus Dasandi, Carl Graham, Thomas Lechmere, Michael Malim, Emily Pollock, 

Jeffery Seow, Kamila Sychowska, Sam Norton, Jonathan Barker, James Galloway, Katie Doores, Tim 

Tree, Catherine Smith 

 SARS-CoV-2 vaccines have been shown to have robust immunogenicity in the general population, but limited data exist for those 

on therapeutic immunosuppression due to shielding and exclusion from vaccine trials.  

In a controlled prospective longitudinal cohort study, Dr. Mahil’s group sought to characterize the impact of methotrexate (MTX) 

and TNF/IL-17/IL-23 inhibitors on humoral and cellular immunogenicity to the BNT162b2 (Pfizer-BioNTech) vaccine.1,2 Serum 

samples were drawn at baseline, 28 days after the first vaccine dose, and fourteen days after the second dose. Eighty-two 

individuals completed all three blood draws.  

Seroconversion was measured by IgG specific for SARS-CoV-2 spike glycoprotein (ELISA). Seroconversion rates following the first 

dose were lower in those receiving immunosuppressants (60/77 or 78%; 95%CI 67-87) than in controls (17/17; 100%; 80-100). 

MTX had the lowest rate (7/15; 47%; 21-73). However, all patients seroconverted following the second dose. *photo 1 

Neutralizing activity followed a similar pattern. Against wild-type SARS-CoV-2, those on MTX (median 50% inhibitory dilution 129 

[IQR 40-236]), but not biologics (269 [141-418]), had less neutralizing activity than controls (317 [213-487]); p=0.0032. 

Neutralizing titers against the alpha variant were comparably low in all groups after the first dose but all mounted titers after the 

second dose. All groups mounted appropriate titers against the delta variant following the second dose. *photo 2 and 3 

Spike-specific cellular Th1 (IFNγ, IL-2) and Tfh (IL-21) responses were measured using FluoroSpot and ELISpot assays. After the first 

vaccine dose, T cell response rates were similar across all groups; a proportion in each group failed to mount a response. 

However, following the second dose, 100% of controls (14/14) mounted a response versus only 71% (45/63) in those on 

immunosuppressives (p=0.02). *photo 4 

Key points:  

• Serological and functional humoral responses at 14 days following the second dose of BNT162b2 (Pfizer-BioNTech) were 

not significantly impaired by methotrexate or biologic monotherapy.  

• Though all controls had detectable T cell responses following the second vaccine dose, 29% (18 of 63) receiving 

therapeutic immunosuppression had no detectable T cell responses.  

• Larger long-term cohort studies are required for further analysis of immunogenicity after boosters, durability, novel SARS-

CoV-2 variants, and immune correlates. Mahil SK, Bechman K, Raharja A, et al. Humoral and cellular immunogenicity to a 

second dose of COVID-19 vaccine BNT162b2 in people receiving methotrexate or targeted immunosuppression: a 

longitudinal cohort study. The Lancet Rheumatology. 2021;0(0). 
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IL-4/IL-13 blockade is associated with psoriatic disease- evidence from the clinic and in vitro 

Charlie Bridgewood, Nicola Luigi Bragazzi, Giovanni Damiani, Miriam Wittmann, Dennis McGonagle 

Though the IL-4/13-inhibiting monoclonal antibody dupilumab has shown great efficacy in atopic disease, numerous adverse 

paradoxical rashes, including psoriasis and psoriatic arthritis (PsA), have been reported.1-3 Enthesitis is the cardinal lesion of PsA, 

and PsA is classically attributed to dysregulated Th1/Th17 response. However, a strong genetic association between IL-13 and PsA 

exists.4,5   

Using the World Health Organization’s safety report database (VigiBase), Dr. Bridgewood’s team assessed paradoxical diseases in 

37,849 patients receiving dupilumab. In grouping these diseases, they found no association with classical autoimmune diseases, 

whereas Th17 driven diseases (psoriasis spectrum, spondylarthritis, etc.) and some Th1 driven diseases were all far more common. 

Notably, the rates of seronegative arthritis (odds ratio 9.61), enthesitis (OR 12.6), psoriasis (OR 1.48), and nail psoriasis (OR 4.71) 

were all elevated. 

Enthesis tissue contains T cells and myeloid cells, and when stimulated, these cells can secrete IL-17/TNF and IL-23, respectively.6 

Dr. Bridgewood’s team found that these entheseal T cells also make basal levels of IL-4 and that the synovial fluid in PsA contains 

ample IL-4/13 via in vitro studies of the healthy enthesis.7 

Using LPS to stimulate myeloid cells in healthy enthesis, they also induced IL-23 production. Subsequently, coincubating with IL-4 

or IL-13 completely downregulated IL-23, suggesting that IL-4/13 blockade may shift the pathway response to the IL-23/Th17 axis. 

Similarly, stimulating entheseal fibroblasts with TNF/IL-17 yields CCL20, an integral chemokine that attracts Th17 cells to sites of 

inflammation. Again, coincubating with either IL-4 or IL-13 caused downregulation of CCL20 production, thus potentially decreasing 

IL-17 T cell recruitment.  

Key points:  

• Dupilumab therapy for atopic diseases is associated with an increase in Th17 diseases, including psoriasis and psoriatic 

arthritis, but is not associated with classic autoimmune disease. 

• In vitro enthesis studies suggest IL-13 and IL-4 can downregulate the IL-23/17 axis and may provide a protective role in 

entheseal tissue.  
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International GWAS meta-analysis identifies 49 new psoriasis-

associated genetic loci 

Nick Dand, PhD 

The International Psoriasis GWAS Consortium 

 

Genome-Wide Association Studies (GWAS) data provides a foundation for a deep understanding of psoriasis pathophysiology and 

has many clinical applications. The International Psoriasis GWAS Consortium expanded upon the previously identified 65 

susceptibility loci from a prior large meta-analysis.1 Their new data greatly expands the size and power from prior analyses, 

combining 18 datasets yielding a total effective sample size of 103,614.  

Important findings included identification of 109 genomic regions associated with psoriasis susceptibility with 60 known and 49 

newly identified regions, and in total identified 213 Linkage disequilibrium (LD)-distinct signals. Many of the established psoriasis 

immune mechanisms were prominently featured.  

Via functional fine-mapping approach, considering 1000 genome variants in LD, they found 3,537 candidate variants. Focusing on 

protein-altering variants, they detected 35 variants at 28 susceptibility signals, including five newly identified variants from 

previously known regions and seven variants from new regions. Interestingly, all new variants appear to play a plausible role in 

psoriasis, and all but one has an immune function. *photo 

Three newly identified missense variants provide promising data. CPVL on the 7p14.3 locus, encoding a carboxypeptidase 

expressed in macrophages and monocytes, is postulated to trim peptides for antigen presentation.2 IL-7R on the 5p13.2 locus 

encodes a subunit of the IL-7 receptor, and variants in this LD set are associated with reduced expression of IL-7R. This IL-7 

signaling is interesting as it can promote the development of autoreactive T cells.3 POU2F3 on the 11q23.3 locus encodes the POU 

domain transcription factor, which is expressed in the skin, regulates keratinocyte differentiation, and binds to SPRR2A, which is 

highly expressed in psoriasis lesions.  

Key points:  

● GWAS meta-analyses provide important data into psoriasis pathophysiology. 

● This dataset of > 36,000 cases found 49 newly identified associated genomic regions, including three candidate disease 

mechanisms in immune cells and the skin. 

References: 

1. Tsoi LC, Stuart PE, Tian C, et al. Large scale meta-analysis characterizes genetic architecture for common psoriasis 

associated variants. Nat Commun. 2017;8(1):15382. 

2. Mahoney JA, Ntolosi B, DaSilva RP, Gordon S, McKnight AJ. Cloning and characterization of CPVL, a novel serine 

carboxypeptidase, from human macrophages. Genomics. 2001;72(3):243-251. 

3. Boettler T, von Herrath M. IL-7 receptor α blockade, an off-switch for autoreactive T cells. Proc Natl Acad Sci U S A. 

2012;109(31):12270-12271. 
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Systemic immune-inflammation index as a predictor of systemic inflammatory burden and 

cardiovascular comorbidities in psoriasis 

Niamh Kearney, Ali Alsharqi, Brian Kirby 

Systemic immune-inflammation (SII) index, calculated as neutrophils multiplied by platelets then divided by lymphocytes, is a 

measure of systemic inflammation. SII index has been previously shown to correlate with psoriasis severity and comorbid psoriatic 

arthritis (PsA),1,2 and is also associated with worse outcomes in cancer and COVID-19.3,4 Relevant to psoriasis, high SII indices are 

associated with myocardial ischemia and major adverse cardiovascular events (MACE), with a reported ‘lower cutoff’ of 620 and 

‘higher cutoff’ of 684.3.5,6 

Dr. Kearney’s group hypothesized that in psoriasis, the SII index might represent a systemic inflammatory biomarker associated 

with cardiovascular (CV) comorbidities. They aimed to quantify the SII index and stratify it by the presence of CV-specific 

comorbidities, diabetes (DM), hypertension (HTN), dyslipidemia (DLD), and coronary artery disease (CAD). PsA patients and those 

on methotrexate, dimethyl fumarate, and hydroxyurea were excluded. 

This retrospective cohort study included 73 patients. Almost half were smokers/ex-smokers. 86.3% were on biologics, 5.5% on 

acitretin, 1.4% on apremilast, and 6.8% used topicals only. 12.3% of patients had DLD, 11% had HTN, 6.8% had DM, and 4.1% had 

CAD. 

The mean SII index of all 73 patients was 700.83 and rose to 859.64 in those with a comorbidity. Regarding CV risk, roughly 40% of 

the cohort had an SII index >620, and nearly 33% were >694.3. There was a modest correlation between the SII index and CRP 

(r=0.530, p<0.001) and a weak correlation between the SII index and PASI (r=0.299, P=0.011). Smoking status showed no significant 

differences. 

Mean platelet count, CRP, and SII index (859.74 vs 612.04; p=0.014) were significantly higher in the comorbidity group. For 

individual comorbidity analysis, HTN was associated with significantly higher CRP (7.4mg/L; p<0.001) and SII index (1038.05; 

p=0.004). 

Key points: 

• SII index (neutrophils x platelets/lymphocytes) is a novel biomarker of systemic inflammation and is elevated in psoriasis 

patients with cardiovascular comorbidities.  

• No SII index difference was seen in smokers and never smokers. Hypertension was the only comorbidity with a significantly 

higher SII index on individual disease analysis. 

• SII index has a potential role in risk stratification for both primary and secondary prevention.  
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The pathogenic psoriatic autoimmune response against melanocytes is endoplasmic reticulum 

aminopeptidase 1 (ERAP1) dependent 

Jörg C. Prinz, Sigrid Vollmer, Emma Reeves, Edd James, Akiko Arakawa 

Approximately 50% of psoriasis patients carry the main risk allele, HLA-C*06:02.1 Disease risk is controlled by epistasis between 

HLA-C*06:02 and variants of the endoplasmic reticulum aminopeptidase 1 (ERAP1).2 This interaction is highly relevant, as both 

interact with antigen processing and presentation.  

ERAP1 can trim NH2-terminally elongated peptides to the required length for HLA class I presentation.3 HLA-C*06:02 mediates an 

autoimmune response against melanocytes by presenting an autoantigenic peptide from ADAMTS-like protein 5 (ADAMTSL5) to 

CD8+ T cells as an underlying pathomechanism of psoriasis.4  

To investigate ERAP1’s role in this autoimmune response, Dr. Prinz’s group used CRISPR/Cas9 gene editing to produce ERAP1-

deficient clones from the HLA-C*06:02-positive melanoma cell lines WM279 and WM973, which can replace primary melanocytes 

as target cells of the pathogenic Vα3S1/Vβ13S1-T cell receptor (TCR). With ERAP1 knockout (ERAP-/-), WM278 and WM793 cells 

almost completely lost their immunogenicity for the pathogenic TCR and showed a strong reduction in HLA-C expression, but not 

HLA-ABC expression. 

Prior studies found two psoriasis-specific ERAP1 haplotypes, Hap2 (risk) and Hap10 (protective).5 When non-immunogenic ERAP-/- 

cells were reconstituted with +ERAP Hap2, compared to Hap10, they found significantly greater reconstitution of the ERAP-/- 

immunogenicity for the pathogenic TCR, enhanced HLA-C expression, and stronger/more autoantigenic ADAMTSL5 epitope from 

NH2-elongated precursor peptides in stimulation and in vitro digestion experiments. 

Key points:  

• HLA-C*06:02 mediates an autoimmune response against melanocytes by selectively presenting an ERAP1-dependent self-

peptide as an autoantigen. 

• The ADAMTSL5 autoantigen must be generated by ERAP1 from precursor peptides for presentation by HLA-C*06:02. 

• ERAP1 activity is, therefore, a potential future therapeutic target for psoriasis and genetically similar autoimmune 

diseases. 
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Characterization of the gut microbiota in patients with psoriasis 

Tanja Todberg, Alexander Egeberg, Claus Zachariae, Nikolaj Sørensen, Oluf Borbye Pedersen, Lone 

Skov  

The gut microbiota is involved in the homeostasis of the immune system. Though gut microbiota appears to be associated with 

psoriasis, a recent systematic review of the published articles found the results were quite heterogeneous.1 PhD candidate Tanja 

Todberg’s group studied the differences in gut microbiota from psoriasis patients, cohabitants, healthy controls, and seasonal 

changes that may be associated with shifts in the microbiota composition.  

A cross-sectional study compared 4-6 fecal samples across 9-12 months for plaque psoriasis patients (n=53) matched on age, sex, 

and BMI with healthy controls (n=52) and healthy cohabitant partners (n=21). Subjects were PASI ≥ 8, systemically untreated, with 

BMI < 35, and without diabetes. The microbial composition was characterized using shotgun metagenomic sequencing analysis, 

identifying both the taxonomic and the functional microbial profile. 

There were significant baseline differences in microbiota with increased smoking and decreased activity levels in psoriasis patients 

and controls, but none compared to cohabitant partners. Regarding microbiota composition and function, her study found 

significantly lower microbiota diversity in psoriasis patients compared to cohabitant partners (p=0.04). Additionally, the functional 

richness was decreased in psoriasis compared to both healthy controls (p=0.01) and cohabitant partners (p=0.05). However, they 

found no significant difference in a seasonal shift in the gut microbiota in psoriasis patients. 

Key points: 

• Psoriasis patients exhibited a dysbiotic taxonomic and functional gut microbiota when compared with age, sex, and BMI

matched healthy controls and healthy cohabitant partners.

• Seasonal variation was not associated with microbiota fluctuation.
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Psoriasis and the risk of cancer development: Pooled population-based cohort studies from 

Denmark, England, Israel, and Taiwan 

Alex M Trafford, Yochai Schonmann, Teng-Chou Chen, Alexander Egeberg, Rosa Parisi, Evangelos 

Kontopantelis, Ting-Chun Wang, Martin K Rutter, Li-Chia Chen, Tjeerd Van Staa, Meng-Sui Lee, Khalaf 

Kridin, Arnon D Cohen, Kin-Wei Arnold Chan, Christopher EM Griffiths, Darren M Ashcroft 

In this study, population-based health records from Denmark, England, Israel, and Taiwan were used to investigate the risk of 

cancer development in psoriasis and to stratify risk by disease severity. Adult individuals with psoriasis (n ≈ 700,000) were 

matched with normal controls (n ≈ 4.1million). Those with a history of HIV or cancer (except keratinocyte cancer or cutaneous T 

cell lymphoma) were excluded. Due to EHR limitations, treatment type was used as a surrogate for disease severity.  

Cox proportional hazard models were formulated for each separate country. Crude models accounted for age, sex, and calendar 

time through matching, and confounder-adjusted models considered socioeconomic status and ethnicity. Country-specific hazard 

ratios (HRs) were pooled through random-effects meta-analysis to provide summary estimates. Cohorts were similar, but slight 

variations occurred across countries.  

Via crude models, Trafford’s group found a slightly increased risk in cancer overall (HR 1.08; 95%CI 1.04-1.13, I2 = 92.4%), and in 11 

site-specific cancers including oral cavity, pharynx, esophagus, liver, pancreas, kidney, bladder, keratinocyte, both Hodgkin and 

non-Hodgkin lymphoma, and leukemia. Confounder-adjusted models showed slight attenuation of risk with a loss of association 

between psoriasis and oral cavity, colorectal, and pancreatic cancers. *photo 

For moderate-to-severe psoriasis, pooled estimates were consistently higher. Otherwise, cancer associations were largely 

consistent with all severities of psoriasis, but the risk was exacerbated more in severe disease, and additional associations existed 

for lung and ovarian cancer.  

Key points: 

• Psoriasis was associated with an increased risk of developing cancer overall and with 14 site-specific cancers in

population-based cohort studies from four countries.

• For moderate-to-severe psoriasis, associations generally persisted but showed risk exacerbation.
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Development of anti-drug antibodies to adalimumab is associated with amino acid variation within 

the HLA-DRB1 peptide-binding groove 

Teresa Tsakok, Jake Saklatvala, Theo Rispens, Floris C. Loeff, Annick de Vries, Michael H. Allen, Ines A. 

Barbosa, David Baudry, Tejus Dasandi, Michael Duckworth, Freya Meynell, Alice Russell, Anna 

Chapman, Sandy McBride, Kevin McKenna, Gayathri Perera, Helen Ramsay, Raakhee Ramesh, Kathleen 

Sands, Alexa Shipman, the BSTOP Study Group, A David Burden, Christopher E. M. Griffiths, Nick J. 

Reynolds, Richard B. Warren, Satveer Mahil, Jonathan Barker, Nick Dand, Catherine Smith, Michael 

Simpson 

Biologic therapies have transformed psoriasis treatment, but some patients don’t respond or lose response over time.1 The 

development of anti-drug antibodies (ADA) contributes to this ineffectiveness by reducing functional drug levels. Compared to 

other biologics, adalimumab is relatively immunogenic. Using genome-wide association studies (GWAS), Dr. Tsakok’s group aimed 

to identify genetic predictors of developing ADA to adalimumab in psoriasis patients.  

Via the Biomarkers of Systemic Treatment Outcomes in Psoriasis (BSTOP) bioresource, they identified 784 psoriasis patients with 

ADA data 6-36 months after starting adalimumab (discovery cohort), 232 patients with ADA data <6 months after starting 

adalimumab (early ADA cohort), and 716 patients had only clinical data available (clinical outcome cohort). They genotyped and 

imputed 10,917,604 genome-wide SNPs and performed HLA imputation. They then tested for association between genetic 

variation and development of ADA (logistic regression), as well as treatment failure due to ineffectiveness (Cox proportional 

hazards). 

Comparing patients with and without detectable ADA, they found the top genetic hit on chromosome 6, encoding the Major 

Histocompatibility Complex (MHC) responsible for antigen presentation. Fine-mapping found two highly significant residues in the 

HLA-DRB1 peptide-binding groove; tryptophan at position 9 (OR 0.34; 95%CI 0.25-0.45; p=1.76x10-12) and lysine at position 71 

(0.39; 0.28-0.55; p=5.77x10-8) confers roughly 2.8-fold protection against ADA formation (p=3x10-12). 

This implies a functional impact on MHC Class II presentation of antigenic adalimumab peptides to T-helper cells, initiating the ADA 

response. Emphasizing their clinical relevance, these HLA-DRB1 residues were protective against treatment failure in the clinical 

outcome cohort (n=716; HR 0.73, 95% CI 0.57-0.94, p=0.013). *photo 

Key points: 

● Genome-wide significant association with anti-drug antibodies (ADA) to adalimumab in psoriasis maps to the MHC region

on chromosome 6.

● The presence of specific residues in the HLA-DR peptide-binding groove confers protection against the development of

ADA and treatment failure with adalimumab.

● The findings implicate a functional impact on antigen presentation via MHC Class II as key to the development of ADA.

● HLA-DRB1 typing is a potentially useful stratification tool for the risk of developing ADA to adalimumab in psoriasis.
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Generalized pustular psoriasis (GPP) is a severe, often multisystemic disease driven by IL-36 signaling dysregulation and 

characterized by diffuse eruptive sterile pustules. Spesolimab, a humanized anti-IL-36R monoclonal antibody, has shown 

considerable efficacy in controlling GPP symptoms within one week.1,2 

In the phase 2 placebo-controlled Effisayil-1 study, Dr. Farag’s group investigated gene expression in lesional vs. non-lesional skin 

biopsies, as well as spesolimab’s treatment effect. In total, 53 patients were randomized to receive spesolimab or placebo, but all 

patients received spesolimab after week 1. Baseline skin biopsies of both lesional and non-lesional skin were compared to lesional 

biopsies at weeks 1 and 8.  

The primary endpoint of no visible pustules at week one was met by 54% of GPP patients receiving spesolimab vs 5.6% receiving 

placebo (r95% CI 21.5-67.2, p < 0.001). The secondary endpoint was also achieved, as responses were sustained until the final 

follow-up at week 12.  

In total, 5028 differentially expressed genes were expressed in lesional vs. non-lesional skin biopsies at baseline. Significantly 

upregulated genes included those associated with IL-36 (IL-36α/β/γ), neutrophilic recruitment, proinflammatory cytokines, and skin 

inflammation.  

In those with clinical response, spesolimab significantly altered gene expression, including genes related to IL-36, Th1, Th17, and 

neutrophil trafficking; the response was sustained until week 8. Spesolimab also downregulated GPP- and IL-36-associated 

pathways, indicating these effects are mediated through its mechanism of action.  

Further, spesolimab suppressed IL-36 pathway gene set expression evidenced by reduction in Gene Set Variation Analysis scores, 

with significant decreases at day eight, which became more pronounced by week 8. Spesolimab also upregulated Epidermal 

Differentiation Complex gene set expression, reflecting skin homeostasis restoration. 

Key points:   

● GPP patients experiencing flares who received spesolimab showed rapid improvements in skin and pustular clearance at 

Week 1. 

● In GPP patients, lesional vs non-lesional skin gene expression analysis at baseline demonstrated upregulation of genes 

related to IL-36, neutrophil recruitment, and proinflammatory cytokines.  

● Spesolimab treatment reverses lesional skin gene expression, suppresses genes involved in GPP pathogenesis and IL-36 

signaling, decreases IL-36 pathway gene set expression, and increases Epidermal Differentiation Complex gene set 

expression. 
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Serum erug levels and anti-drug antibodies in the context of dose tapering by interval prolongation 

of adalimumab, etanercept and ustekinumab in psoriasis patients: Results of the randomized 

controlled CONDOR trial 

Selma Atalay, Sophie Berends, Hans Groenewoud, Ron Mathot, Marcellus Njoo, Johannes Mommers, 

Paul Ossenkoppele, Marjolein Koetsier, Maartje Berends, Annick de Vries, Peter van de Kerkhof, Alfons 

den Broeder, Elke de Jong, Juul van den Reek 

Though biologics are given in standard dosages, dose reduction (DR) by interval prolongation of adalimumab (ADLM), etanercept 

(ETN), and ustekinumab (UST) appears safe and effective in some psoriasis patients.1 In a recent International Psoriasis Council 

questionnaire, 70% of psoriasis experts already report DR in practice.2 

The multicenter, randomized, controlled, non-inferiority Condor Trial of 120 patients with stable plaque psoriasis found that 53% 

successfully reduced their dose of ADLM/ETN/UST after 12 months.3 The aims of this sub study were to compare the course of 

serum drug levels and relevant anti-drug antibodies in DR vs. usual care (UC) and to investigate if serum drug levels can predict 

successful DR. 

Serum samples were drawn every three months at trough moments or were estimated using population pharmacokinetic 

modeling with nonlinear mixed effect modeling. Drug concentration assays were performed with a fully automated ELISA platform, 

and anti-drug antibodies were measured using pre-described radioimmunoassays.  

This sub study included 118 patients with stable low activity (PASI and DLQI ≤ 5) randomized 1:1 to UC or DR. Baseline serum levels 

were very heterogenous for all drugs. Even with extremely low drug levels, some patients maintained low disease activity. Linear 

mixed model analysis showed that right after treatment, drug levels in the DR group become significantly lower than in UC.  

There were no significant changes in ADLM anti-drug antibodies in either DR or UC, and all levels remained low. Antibodies were 

absent in both arms for UST. For ETN, antibodies were not investigated because these are not neutralizing. Multivariable log-

binomial regression analysis found no variables, including baseline serum drug levels, were predictive of successful DR at 12 

months. 

Key points: 

• In stable, low disease-activity plaque psoriasis, serum drug levels are highly heterogenous at baseline. These baseline 

levels did not predict successful dose reduction. 

• There were no signs of significant increased anti-drug antibody formation due to dose reduction of either adalimumab or 

ustekinumab. 
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Drug survival of guselkumab, ixekizumab, secukinumab, ustekinumab and adalimumab 

for psoriasis: A prospective cohort study from the British Association of Dermatologists 

Biologics and Immunomodulators Register (BADBIR) 

Zenas Yiu, PhD 

University of Manchester, Manchester, England, United Kingdom 

 

Drug survival acts as a proxy measure for treatment effectiveness and safety. To date, there is limited and conflicting evidence over 

real-world drug survival for many psoriasis drugs. The multicenter British Association of Dermatologists Biologics and 

Immunomodulators Register (BADBIR) study group conducted a prospective cohort study of drug survival due to 1) ineffectiveness 

or 2) adverse events for common biologic therapies from September 2007 to August 2021.  

In the study, discontinuation was defined as any gap in treatment ≥ 90 days. Covariates were identified from previous studies, 

clinical observations, and a systematic review. Kaplan-Meier survival analysis was used for drug survival by treatment course and 

reported at 1 and 2 years. Covariates forced in the model included: age, BMI, previous biologic use, sex, and psoriatic arthritis 

(effectiveness).  

Unsurprisingly, there were larger cohorts for the more established treatments, shorter median follow-up times for newer ones, and 

the number of previous biologics was quite different in the different cohorts.  

Across all outcomes and years, guselkumab displayed the highest survival and adalimumab the lowest, while all other treatments 

fell in between. Drug survival for safety was good across all therapies. Effect modification by previous biologic treatment history 

was seen.1 *photos 

This study had many strengths. It used one of the largest prospective registries for psoriasis patients. Detailed data capture allowed 

differentiation by drug discontinuation reason. Analysis stratified for covariates which were effect modifiers and allowed for time-

varying effects. However, the results may not be generalizable to other populations, and the impact of the COVID-19 pandemic is 

unknown.  

Key points: 

• Guselkumab had the highest drug survival for effectiveness and safety when compared to adalimumab, ixekizumab, 

secukinumab, and ustekinumab in patients with psoriasis on BADBIR.   

o Further research is required to understand whether this is attributable to the treatment itself or potential 

confounders. 

• The previous biologic experience was an effect modifier for discontinuation due to ineffectiveness.  
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The epidemiology of psoriasis and the Global Psoriasis Atlas  

Darren Ashcroft, BPharm, MSc, PhD, FRPharmS, IPC Councilor 

University of Manchester, Manchester, England, United Kingdom 

 

 

The Global Psoriasis Atlas’s (GPA) mission is to ensure that psoriasis patients across the globe have access to the best available 

care. By focusing on epidemiology, early diagnosis, comorbid disease burden, and economic impact, the GPA is responding to the 

World Health Organization’s call to fill global knowledge gaps. 

There is marked variation in reported prevalence and incidence of psoriasis within and between countries, largely due to a lack of 

standardization in study design and methodology. Few prior studies have simultaneously compared longitudinal trends in 

incidence, prevalence, and mortality. Recent GPA work includes a population-based cohort study across 15 years that found 

gradually increasing prevalence rates nearing 3%, with flat incidence rates and decreased mortality across this period.1 

The GPA updated the 2012 systemic review, now with transparent methodology.2 This review highlighted that just 1/5 countries 

had estimated psoriasis prevalence at this time since the GPA has established an extensive network of regional and national 

coordinators to improve data and create new field studies.  

The first field study took place in Tanzania, which found the population of 57 million only has 31 dermatologists and limited 

systemic options. Epidemiologic work in Chile described, for the first time, the incidence in a Latin American country. Similarly, in 

Taiwan, the GPA examined the 10-year incidence, prevalence, mortality of psoriasis and psoriatic arthritis, and risks of serious 

infection. The GPA is currently conducting studies to find the incidence and prevalence in multi-ethnic Malaysia, which will be the 

first estimate in Southeast Asia. Future studies include a pilot study in Greenland with follow-up large scale epidemiologic study, a 

cohort study of incidence and prevalence in Qatar with multi-morbidity work, and a large cohort study on epidemiology, 

comorbidities, and economic impact with a rich dataset of the unique population (potential founder effect) in Newfoundland.  

The GPA also has goals of improving diagnosis. Two case-control studies in the UK are planned to examine potential misdiagnosis 

using case-matched data from 2000-2017 via the Clinical Practice Research Datalink. Further, they are developing clinical 

diagnostic criteria and a diagnostic tool for chronic plaque psoriasis, involving 50 international dermatologists (IPC Councilors) 

from 27 countries across six continents. Additionally, expanding on prior work,3 cohort studies are underway for cancer mortality. 

The GPA publishes annual reports, is expanding outreach efforts, and remains keen to support knowledge about epidemiology, 

comorbidities, and the economic impact of psoriasis.  

Key points:  

• The Global Psoriasis Network (GPA) focuses on epidemiology, early diagnosis, comorbid disease burden, and economic 

impact globally, with the goal of providing access to optimal care. 

• Multiple studies, including those in less-published countries, are being completed. 

• The GPA is creating diagnostic criteria and tools to support dermatologists globally.  
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Paradoxical reactions to biologics: Mechanisms, features, and 

management 

Curdin Conrad, MD, IPC Councilor 

Lausanne University Hospital, Lausanne, Switzerland 

Though early type 1 interferons (IFN-1 including IFN-α) from plasmacytoid dendritic cells (pDCs) contribute to psoriasis 

pathogenesis, classic plaque psoriasis is driven and sustained by the IL-23/Th17 axis. Anti-TNF drugs induce paradoxical psoriasis in 

2-5% of patients; it is selective, a class effect, and a side effect (not de novo psoriasis).1 Dr. Conrad summarized his large body of 

work on paradoxical psoriasis, proposing a yin-yang equilibrium between TNF/IFN-1.2  

In paradoxical psoriasis, anti-TNF causes massive accumulation of pDCs and subsequent IFN production. Using tape-stripping 

mouse models, they found a transient increase in pDCs and expression of IFN-α, with a higher influx of pDCs and prolonged IFN-a 

production upon treatment with anti-TNF.1 After seven days, anti-TNF mice (not controls) showed continued psoriasiform 

phenotype (p<0.0005), which was abolished after blocking TNF with anti-IFNAR (p<0.005). In paradoxical psoriasis, neither 

conventional nor unconventional T Cells are required, and substantially fewer pathogenic intraepidermal CD8+ T cells are seen on 

histology (p<0.001).1,3 IFN-α blockade is a potential future treatment, and drugs targeting the IFN-a pathway, including ILT-7, 

TLR7/9, anti-IFN-a/anti-IFNAR, and TYK2, are in development.4 

B cell activation, leading to autoimmune antibodies/systemic lupus or anti-drug antibodies (ADAs), is another potential side effect 

of anti-TNF. In unpublished work, Dr. Conrad found that despite near-identical immunogenicity of adaliumumab (ADLM) and 

ustekinumab (UST), 19% of patients on ADLM (18/97) versus only 2.5% UST (2/80) formed ADAs. IFN-α expression had significant, 

maximum upregulation with ADLM vs UST and controls. Only ADA+ patients were highly positive for IFN-α, suggesting its induction 

may cause ADAs. Co-stimulation with LL37/DNA showed B cell activation and IgG production, with a significant increase upon 

adding anti-TNF. Preliminary data showed a correlation in anti-TNF and IL-21 expression and increased circulating follicular T-

helper cells in the blood. 

It is known that anti-TNF can induce anti-nuclear antibodies (ANAs). Increased ANA formation was seen during ADLM therapy 

(n=39; 41% to 84%) but decrease in UST (n=34; 47% to 32%). Further, in the imiquimod mouse model, those pretreated with anti-

TNF showed increased IFN, anti-dsDNA, and ANAs, serum creatinine (a surrogate for glomerulonephritis).5  

Like the TNF/IFN homeostatic model, data suggests Th2/Th17 follows a similar pattern. Anti-IL17A-induced eczema occurs in 5-6% 

of patients despite response and shows spongiotic histology but a variable association with atopy. Three morphologies include 

classical eczema (40%), eczema-like lesions (40%), and psoriasiform eczema (20%).6,7 Strengthening this yin-yang hypothesis, Dr. 

Conrad found anti-IL17A-induced eczema did indeed show Th2 switch,8 while prior published data shows anti-IL4R therapy can 

induce an IL-23/Th17 switch.9  

Key points:  

• A “Yin-Yang” dynamic, homeostatic system occurs between both TNF/Type-1 IFN and Th2/Th17 and is driven by sets of 

antipodal vectors. 

• Selective targeting of inflammatory pathways may displace the inflammatory balance, potentially leading to a switch in 

genetically susceptible individuals. 
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The role of IL-36 in psoriasis 

Johann Gudjonsson, MD, PhD, IPC Board Member 

University of Michigan, Ann Arbor, Michigan, United States 

 

Psoriasis is due to a complex, multicellular immunopathogenesis. Three different axes, Types 1 and 2 interferons (IFNs), IL-17, and 

IL-36, interact substantially. IL-1 and IL-36 family members are highly expressed in plaque psoriasis. Dr. Gudjonsson described his 

group’s research on the role of IL-36 in both plaque and pustular psoriasis. 

In generalized pustular psoriasis (GPP), the IL-1 and IL-36 cytokines are markedly increased at magnitudes higher than in plaque 

psoriasis. IL-36 expression cluster around the neutrophil (PMN) micro abscesses on histopathology, suggesting an interaction 

between PMNs and the epidermis in a self-sustaining manner.1 IL-36α/β/γ belong in the IL-1 superfamily of cytokines, but in 

contrast to other members are minimally biologically active until processing by the dominant epidermal Cathepsin S, or lesser PMN 

proteases, for activity.2 

Single-cell data using marker genes show drastic shifts in normal versus psoriatic skin, and the top expressed genes are mostly 

driven by proinflammatory mediators. Interestingly, downstream cytokine signature fingerprinting shows that IFN score decreases 

from basal to supraspinous layer, whereas IL-17A > IL-36 > and TNF increase considerably. Pseudokine trajectory and subsequent 

gene plotting confirm these shifts. Further, overlaying single-cell data onto spatial-seq data shows high resolution, subcellular 

clustered gene expression, with IL-17 and IL-36 responses found primarily in spinous and supraspinous psoriatic epidermis.  

In psoriasis, the IL-36 axis acts exclusively within the supraspinous layer and drives an inflammation-amplifying feedback loop. 

Using CRISP-Cas9 knockouts in vitro, they found that IL-36 cytokines, particularly IL-36γ, are required to amplify IL-17A and TNF 

responses in the skin. Once processed into short, biologically active isoforms, IL-36 amplifies the loop. Many risk genes are known 

to predispose to pustular psoriasis (SERPINA3, IL-36RA, CARD14, AP1S3, and MPO) influence IL-36 processing. This loop is self-

sustaining, and secretion of PMN chemokines (CXCL1/2/8) contributes to increased PMN influx and inflammation. *photos   

Therapeutic targeting of the IL-36 receptor in GPP has shown very dramatic and sustained clinical improvement/clearance after 

only one week,3 but its role in plaque psoriasis currently remains unclear. 

Key points: 

• The IL-36 family of cytokines is epithelial-derived, with broad proinflammatory activities. IL-36 is prominent in plaque 

psoriasis but a dominant inflammatory mediator in pustular psoriasis. 

• IL-36 is essential for amplification of IL-17 and TNF epithelial responses and is essential for feed-forward amplification in 

the psoriatic epidermis.  

• Targeting IL-36 is promising in novel treatment for pustular forms of psoriasis, but its role in the treatment of plaque 

psoriasis remains unclear. 
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Early intervention: Rationale, strategies and measuring outcome  

Lars Iversen, MD, MSc, IPC Board Member 

Aarhus University Hospital, Aarhus, Denmark 

Data suggest that patients with severe psoriasis who initiate systemic treatment sooner have a much lower proportion of severe 

psoriasis at ten years.1 Early intervention with systemic and biologic medications in psoriasis may reduce recurrence through 

mitigation of Tissue resident memory cells (Trms), which are a suggested driver for disease memory.  

Both CD4+ and CD8+ T cells can differentiate into Trms and can migrate into non-barrier and barrier (skin) tissues.2  Trms have dual 

roles, including a protective effect and a more recently recognized pathogenic role in tissue-specific immune and inflammatory 

diseases. Trms express specific markers, including CD69 (involved in residency status), CD103 (important for migration and 

persistence in the epidermis), and CD49a (an integrin that binds lamin and collagen at the basal membrane).3 

Allogeneic hematopoietic stem cell transplantation (allo-HSCT) provides an opportunity for studying Trm biology in vivo. After 

radiochemotherapy, there is significant downregulation of host T cells in the blood, but up to 60% of skin-resident T cells survive. 

Fluorescence in situ hybridization in sex-mismatched donor/recipients shows that CD69+CD103+/- Trm can be maintained in the 

skin for up to 10 years after allo-HSCT.4 

In the early phase of psoriasis, there is chemokine-dependent T cell differentiation and epidermal recruitment. In the chronic 

phase, the CD8+ Trm population increases but remains in the epidermis without recirculation, whereas the CD4+ Trms remain in 

the dermis and capable of recirculating.5 

In a study of well-controlled psoriasis patients (mean PASI 2.4 across mean 4.5 years), biopsies of lesional skin from those treated 

with nvUVB vs biologics vs untreated were compared. Both lesional and resolving psoriatic epidermis had a high proportion of 

CD8+/103+ Trms. Even after long-term treatment, stimulation of epidermal CD8+/103+ Trms led to IL-17A production, whereas 

stimulation of CD4+ T cells led to IL-22 production. This indicates that memory can be activated even years after clearance and 

suggests that some CD4+ and CD8+ Trms remain in the resolved psoriasis skin and maintain ‘disease memory,’ which can be 

reactivated by a trigger.6 

Currently, psoriasis-specific clinical evidence is limited, but studies are underway to assess the biological effect on Trms. For 

example, the STEPIn study of early anti-IL17 intervention vs nbUVB (standard of care) of patients with chronic plaque psoriasis ≥ 5 

years will assess data from biopsies with gene expression analysis of Trms.7 

Key points: 

• Psoriasis appears to have some level of ‘disease memory,’ and tissue-resident memory cells (Trms) may play a role. Trms 

can be maintained in the skin for a least a decade. 

• Improved long-term responses in psoriasis may be achieved with early intervention, intensive and effective treatment, and 

deep remission.  
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Innovation in clinical trials to transform practice  

Max Parmar 

University College London, London, United Kingdom 

Max Parmar, a Professor of Medical Statistics and Epidemiology, delivered an engaging lecture on reforming clinical trials to 

improve efficiency and efficacy. A familiar and paramount problem is that Phase II improvements often fail to translate to Phase III 

outcomes, but a different schematic called ‘Multi-Arm Multi-Stage approach (MAMS)’ can address and transform this issue.1  

MAMS, where all Phase II and III trials run simultaneously, allows considerably more efficient trial progression. A prototypical 

example of MAMS success can be seen in the STAMPEDE trial in Prostate Cancer, in which eight different interventions were 

evaluated over 15 years.2 STAMPEDE originally compared one control arm to 5 research arms, each with different mechanisms of 

action (and combinations). The trial was updated and amended as data emerged,3 allowing for swift, effective modifications.  

To date, STAMPEDE has evaluated > 12,000 patients, with ten major Phase III randomized comparisons against control on survival. 

Importantly, it has already produced four practice-changing results, will produce a new major result every 12-18 months, and will 

answer numerous future Phase III questions. STAMPEDE has been key to improving median survival for patients with metastatic 

disease from ~3 years to ~7-8 years. It has also led to similar trials in numerous other diseases, including cancers, infectious 

diseases, and neurodegenerative diseases. *photo 

The current vision is to replicate MAMS for multiple neurodegenerative diseases, with the aim across a 10-year period to change 

outcomes in progressive multiple sclerosis (PMS), motor neuron disease (MND), Parkinson’s (PD), and dementia. The initial focus is 

Disease Modifying Treatments (PMS, MND, PD) and Symptomatic Treatments (dementia). The ACORD Collaboration of charities, 

philanthropies, and academics are developing, running, and reporting MAMS trials in neurodegenerative diseases, with current or 

planned trials for MND, PMS, and dementia. 

Key points: 

• The STAMPEDE Prostate Cancer trial has proven the vital worth of ‘multi-arm multi-stage’ (MAMS) trial design.

• MAMS design is efficient and flexible, provides broad-ranging results, can respond to emerging scientific evidence and

precision medicine hypotheses, and can be applied to different areas of medicine.
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Addressing global unequal access to care  

Wingfield Rehmus, MD, MPH, FAAD 

University of British Columbia, British Columbia, Canada 

Many healthcare access barriers exist and are often considerably greater among socially disadvantaged individuals. Broadly 

categorizing the barriers into geography, availability, affordability, and acceptability provides an analytical framework to better 

understand and address such disparities.1 *photo 

In psoriasis, the geographic density of physicians, and the probability of prescribing effective systemic/biologic therapies, varies 

significantly.2 Prescribing concerns include safety, cost, the complexity of comorbidities, and physician reluctance.3 Further, 

patient/provider race or language mismatch, non-adherence, stigma, and depression often complicate the ability for patients to 

receive necessary effective medications. Despite the efforts of caring physicians, as many as 30% of patients avoid psoriasis care by 

specialists due to fatigue and despair.4 

Though the complex interaction of such barriers paints a bleak picture, we continue making strides to improve access. 

Telemedicine advances have made an impressive impact, and expert teams consulting with primary care providers expand the 

reach of specialist care. The World Health Organization recognizes psoriasis as a serious disease, and the rapid development of 

new, safe, effective medications has greatly improved access to essential medications. Well-written guidelines from the AAD-NPF 

and EADV-IPC now provide all physicians enhanced comfort in prescribing systemic/biologic medications.5,6 Patient support 

programs have expended systemic/biologic use, with resultant lower discontinuation rates and costs, and biosimilars will likely 

further this impact.7 Patient advocacy groups further improve treatment success through translation materials and de-

stigmatization. 

Outreach beyond our personal clinics is vital to change the narrative. In addition to access, we must consider the crucial social 

determinants of health factors. This is especially true in psoriasis, as socioeconomic factors create a wide chasm of ineffective 

care.8,9 We, therefore, must continue to bridge these gaps by treating patients as individuals, investigating new therapies, 

understanding and addressing the drivers of health disparities, and building horizontal and sustainable relationships.  

Key points: 

• Barriers to effective psoriasis care span a complex network across geography, availability, affordability, and acceptability.

• Though we have improved healthcare access and minimized some discrepancies, further work is required to effectively

treat psoriasis on a global scale.
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Driving discovery in psoriasis with human genetics 

Michael Simpson, PhD, MSc 

King’s College London, London, United Kingdom 

A liability threshold model considering genetic and environmental factors can be employed in complex immune diseases like 

psoriasis. When the threshold is surpassed, the recognizable disease symptoms appear. The goal of epidemiologic research is to 

identify the modifiable genetic or environmental factors to intervene in this threshold model.  

Though HLA-C*06:02 represents the largest contribution to psoriasis liability, many other risk alleles exist within the MHC. Though 

it is estimated that all common variants explain ~40% of disease liability, it is difficult to align assumptions as the latest meta-

analysis data spans 18 different cohorts. This disease liability is likely closer to ~25% when using cases solely from dermatologist-

ascertained cohorts, highlighting the need for further work to understand the gap in genetic risk.1 

Identifying causal biologic processes is important in therapeutics, as drugs with genetic support of their mechanism are twice as 

likely to proceed from phase 1 to approval.2 Genomic annotations, disease ontologies, and network connectivity play key roles in 

the evaluation of therapeutic target potential. In psoriasis-specific examples, both direct and indirect genetic evidence shows 

reassuring support of all currently approved biologics.3 Further, recent data shows genetic support in the TYK2 locus, with a clear 

genetic dose-response and strong support of a therapeutic window for partial TYK2 inhibition.4 

Somewhat counterintuitively, genetics also provides huge value in identifying modifiable environmental risks. As an example, 

Mendelian Randomization (MR) uses the genetic association to overcome confounding to assess causal effects of epidemiological 

risk factors. The archetypal MR example was on LDL and coronary artery disease risk,5 and has since demonstrated BMI as a causal 

psoriasis risk factor.6,7 

Under the liability model, we may expect individuals beyond the threshold to have increased disease severity or earlier age of 

onset. Polygenic risk score (PRS) is indeed associated with earlier age of psoriasis onset. In addition to the effect of HLA-C*06:02, 

there is a clear trend in those with higher genetic liability (in PRS across 60-associated loci) having an earlier age of onset. 

Similarly, when considering PRS, not all patients respond to biologics. In stratifying individuals by HLA-C*06:02 status, we see that 

those who are negative are almost 2x as likely to respond to ADLM as UST.1,8 

Key points: 

• Large-scale collaborative research has transformed our understanding of psoriasis genetics.

• Beyond susceptibility, we are starting to see the initial discoveries that may inform personalized approaches to clinical

management.
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Animal models for psoriasis  

Nicole L. Ward, PhD, IPC Councilor 

Vanderbilt University Medical Center, Nashville, Tennessee, United States 

Though up to 30% of psoriasis patients develop psoriatic arthritis (PsA), identifying risk before joint damage is not possible. Mouse 

model use has been increasing, but to date, only roughly 13 psoriasis models develop a PsA-like phenotype. Dr. Ward’s lab 

currently focuses on modeling human psoriatic disease in mice in a bench-to-bedside approach, with the goal of discovering 

pathogenic mechanisms of human disease. 

Dr. Ward’s group recently curated a comprehensive review (full publication pending) of all the mouse model literature, collecting 

data and arranging it in an accessible supplemental Excel document.1 They present data from multiple parameters for every 

knockout model (n=346), intradermal IL-23 model (n=59), and other relevant cytokines models (IL-12, IL36a, IL22, etc.). 

Prior data shows the KC-Tie2 and IL-17C models result in the spontaneous formation of a psoriasiform phenotype, with strong 

skin and cardiovascular phenocopies but without bone or joint symptoms. 2,3 However, the most recent Klk6+ model does develop 

a PsA-like phenotype and has highly overlapping gene signatures. In Klk6+, micro-CT displayed osteopenia, axial disease, and 

dactylitis-like findings. Skin-directed Klk6 overexpression and histology showed peripheral disease, including joint inflammation 

and bony abnormalities, synovial inflammation, enthesitis, and bony erosions.4  

A comparative approach focusing on unique Klk6+ features was undertaken via mass cytometry (CyTOF) of blood and skin 

draining lymph nodes and RNA sequencing (RNAseq) of skin and blood. By aligning and overlaying genes corresponding with 

human disease, Dr. Ward’s group identified eight decreased and 11 increased transcripts, some of which were novel. Attempting 

to find biomarkers, they used a new cohort of patients (in skin of PsA vs cutaneous psoriasis only) and validated significant and 

near significant: increases in genes Ppil1 (1.18 log10 FC, p=0.078) and Upp1 (1.17 log10 FC, p=0.019), and decreases in Cfd (0.70 

log10 FC, p=0.031) and Tppp (0.69 log10 FC, p=0.06). 

Attempting to discover novel pathogenic pathways, her group used PANTHER analysis using the uniquely regulated Klk6+ 

transcripts to identify significant roles for B and T cell activation, inflammation mediated by chemokine, cytokine pathway 

signaling, and interleukin signaling. Comparing CyTOF results, Klk6+ mice uniquely displayed B cell changes in lymph nodes and 

blood. Lymph node flow cytometry found distinct B cell subtypes, and histology showed B and T cells localized to follicular-like 

regions in PsA patient synovial tissue.  

Key points: 

• Using mouse models, the vision is to integrate and enhance personalized medicine approaches and to integrate and

identify cause-effect, correlation, and mechanisms of action of comorbidities.

• Significant advances have already been made, with Klk6+ mice modeling human psoriatic arthritis and new potential

biomarkers and pathogenic pathways being identified.
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Host microbe interactions in the intestine: New therapeutic strategies 

for the treatment of immune-mediated diseases 

Fiona Powrie, FRS, FMedSci 

University of Oxford, Oxford, England, United Kingdom 

The microbiome consists of trillions of colonizing microbes, and the gut is the primary site of host-microbe crosstalk.1 The 

microbiome contributes greatly to immune system development and mucosal barrier formation. Inflammatory bowel disease 

(IBD) is a chronic, debilitating barrier disease arising from a complex interplay of genetics, environment, immune dysregulation, 

and the microbiota.  

Both polygenic (most common) and monogenic IBD exists.2 IBD mutations can be mapped into different facets of intestinal 

homeostasis, including specialized regulatory T cell (Tregs) populations. Dr. Powrie previously found that the thymus generates 

specialized regulatory FoxP3+ T cells, which control inflammatory responses, and IBD-like syndrome and severe skin inflammation 

develop in patients lacking such cells.3 

Aberrant T cell responses to the microbiota drive colitis.4  Murine studies show that in the absence of Tregs, transfer of naïve T 

cells into a T cell-deficient mouse leads to an aberrant T cell response to the microbiota and subsequent colitis forms driven by an 

accumulation of deranged Th1 and Th17 cells. Notably, TNF-antagonists exhibit a therapeutic effect, and transfer of FoxP3+ Tregs 

prevented and cured this colitis.  

IL-23 is a common link in tissues inflammation, and multiple SNPs involved in this pathway are associated with IBD and psoriasis.5  

Heliobacter hepaticus, which establishes a lifelong infection without inflammatory response, promotes Treg/IL-10 axis.6  On H. 

hepaticus, a polysaccharide binding TLR2 on macrophages promotes IL-10, driving Treg response.7  When Tregs are absent, such as 

in receptor IL-10R deficiencies, anti-TNF-refractory inflammation occurs. However, this can be ameliorated with IL-23 inhibitors.  

Different proportions and types of Tregs exist. Those expressing GATA3 are found mainly in the skin, whereas the colon has a 

larger proportion of RORγ T cells.8  Functionally specialized skin-resident FoxP3+ Tregs adapt in tissues and are highly abundant, 

with a unique expression profile, and the skin has the highest frequency of FoxP3+ CD4+ T cells. However, Tregs’ functional role in 

psoriasis is currently inadequately understood. 

In the imiquimod psoriasis mouse model, a striking future is the expansion of FoxP3+ Tregs as a response to inflammation. 

Depletion of these Tregs leads to severely exacerbated skin inflammation, with an increase/switch in CD8+ T cells, T-bet, and IFN-γ 

expression, but not IL-17 production. Accordingly, blockade of IFN-receptor abrogates CD8+ cell infiltration and IL-12 in the 

tissue.9  IFN-1 signature and accumulation of epidermal CD8+ T cells can be a feature of psoriasis. As Tregs control qualitative 

features of psoriasiform inflammation by regulating IFN-1 response, manipulating the Treg axis may be therapeutic for early-stage 

disease. 
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Key points: 

• The microbiome contributes greatly to the immune system. Aberrant T cell responses to the microbiota contribute to

immune-mediated inflammatory diseases.

• Regulatory T cells (Tregs) play an important role in diminishing the inflammatory response in inflammatory bowel

disease.

• Though Tregs’ exact role in inflammatory skin conditions is not fully understood, psoriasis mouse models suggest they are

vital to homeostasis.
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Improving human health through science 

Fiona Watt, FRS, FMedSci 

King’s College London, London, England, United Kingdom 

Dr. Watt’s lecture focused on the interface between basic and clinical skin research, and she summarized her and others’ research 

which integrates bench science to transform our clinical practices. 

Decades-long work has focused on the journey from stem cell to terminally differentiated cell in a cornified envelope. Basal stem 

cells express high levels of β1 integrin (ECM adhesion) receptors, which play a role in downstream signaling and regulation in key 

pathways such as ERK/MAPK.1  Overexpression of Notch ligand called Delta-like 1 (Dll1) in stem cells stimulates neighboring cells 

to differentiate and migrate from the basal layer.2 By integrating gene expression and proteomic data, Dr. Watt discovered a 

network of protein phosphatases that regulate exit from the human epidermal stem cell compartment. This network is transiently 

upregulated at 4hrs (the ‘commitment point’) and acts as an inherently unstable switch to push cells out of the stem cell 

compartment.3-4 Pulsatile ERK activity precedes the upregulation of the differentiation marker. Cells pulsing with mean lower ERK 

levels are irreversibly committed to leaving differentiate, and protein-coding genes DUSP6 and DUSP10 modulate/reduce ERK 

pulses and levels, respectively.5 

To translate from the bench to the clinic, the Global Human Cell Atlas (GHCA) global initiative has a goal to map cell populations to 

provide new insights into human physiology and disease mechanisms. The atlas is driving new approaches to data integration, 

collaboration, and data sharing.6 Similar studies include single-cell analysis, which has identified Lrig1 as a regulator of stem cell 

quiescence.7 RNA-seq data confirms huge complexity in the expression of Notch receptors, ligands, and targets. Fringe proteins 

LFNG and RFNG can alter Notch signaling at the receptor.8 LFNG, which can increase Notch affinity for DII1 and inhibit signals 

which promote differentiation (JAD ligand), is the most abundant fringe gene in the human epidermis and is most highly 

expressed in where Dll1 is co-expressed. RFNG can increase affinity for both ligands, promoting cells to receive Notch signals.  

Funding is vital in scientific studies, and there is an important collaborative role to achieve more than one funder. The Medical 

Research Council (MRC) is part of The UK Research and Innovation (UKRI) and funds over half the work of its UKRI. Analysis of 

entire UK Health Research funding showed hugely important contributions from UKRI, government, pharmaceutical companies, 

and charity. These entities continue to fund the next generation of science and therapies. Two specific projects with great impact 

include Clinical Academic Research Partnerships (CARP), and Data Science Training in Health and Biosciences, which deliver 

training programs to upskill health and bioscience researchers in data management and analysis. This investment will train 

approximately 5,000 individuals, with a future cascading effect. Both small and big interventions are vital, and such funding can 

instill future confidence in scientists that funding for studies is valued and will be obtainable.  
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Key points: 

• Basic scientific research provides many advancements which drive future clinical research and outcomes, and this bench-

to-bedside process is a highly valuable effort.

• Funding from various groups is vital in scientific studies. Collaborative funding efforts achieve more than one individual

and instill confidence in our current and future investigators.
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