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Η αξία των βιοδεικτών στην Ιατρική ́του μέλλοντος  

 
THE CASE OF IL-17 IN PSORIATIC DISEASE 

 

www.autorheumatology.com 

http://www.autorheumatology.com/


Theranostics= 
Thera(peutics) + (Diag)nostics 



THERANostics: The roadmap to Autoprediction 
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Response 
to 
treatment: 
Markers? 

No serum biomarker(s) in isolation or in 
combination can predict response to 
treatment or progression of the disease 

Genetic markers (signatures) in isolation 
or in combination to be used in routine 
practise are not able to efficiently predict 
response to treatment 

Then WHAT? 



What is Autoprediction? 
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AutoPrediction© 
A disease-specific, parameter-dependent 

algorithm, which predicts customized response  

to individualized treatment  

• Flexible (not all parameters needed to predict 
• Semi-quantitative 
• Includes demographic, clinical, laboratory and/or histological parameters 
• Serological 
• Immunological (autoantibody, serum cytokines, chemokines, cell subsets  
      (Th1, Th17, Tregs, Bregs etc, surface cell subsets i.e CD24, CD27, CD39) 
• Genetic parameters (SNPs), whole genome sequencing, DNA, RNA 
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IL-17 and anti-IL-17 as ideal markers 

 





Aim of Theranostics 

Can we predict which patients with autoimmune rheumatic disease who will 

make a flare of the disease and need refining of their treatment (precision 

medicine)? 

 



Artificial Intelligence  



















1. Isolation of peripheral blood mononuclear cells 

(PBMCs) from these patients prior to ADA or ETN 

treatments.  

2. Then genome-wide gene expression and DNA 

methylation profiling were performed on these PBMCs, 

using RNA-sequencing and Infinium MethylationEPIC 

BeadChip, respectively.  

3. RNA-sequencing on CD14+ monocytes and CD4+ T cells 

isolated from the PBMCs were performed to gain more 

insights into different anti- TNF response.  

4. Using the gene expression and DNA methylation 

signatures, they then built and internally validated 

machine learning models to predict response to ADA and 
ETN  













Flow cytometry Data: cellular markers (immune) 



Analysis of surface & intracellular markers 



Response to 
treatment is 
strongly 
associated with 
fluctuation of 
cell subsets 



Bregs 
predict 
response to 
Biologics 
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Our patient-tailored approach  

Patients at baseline or before new treatment are: 

1) Tested for antibodies (profiling or multiple reflexing depending on the disease) i.e true 
ACPA pos versus anti-CCP neg 

2) Tested for activation markers by flowcytometry of peripheral blood mononuclear 
cells 

3) PBMCs are stored and re-analyzed when decision making regarding biologics 
treatment must be made 

4) Tested using multi flow cytometry for Th1, Th2, Th17, Tregs, Bregs etc 

5) Tested for cytokine expression if anti-cytokine biologics are applied 

       (ie cell-subset specific TNF producing cells if an anti-TNF is to be used 

 



Genetic variation- SNPs (750,000 SNPS) 

• Single Nucleotide Polymorphism : the most 
common form of genetic variation 

• Change in one nucleotide 

• Usually one common (major) and one rare 
(minor) allele 

• Millions of SNPs across the genome  

• Different effects based on their location 



Aim 

• To test whether we can predict if people with psoriatic arthritis (PsA) will 
respond to certain biologic drugs using blood tests.  







IL-17 Therapeutic Blockade Decreased CD3+CD4-CCR6+, CD3+CD4-CXCR3+, Tc1 and 
Tc17 cell Populations in Psoriasis Patients 

 







What is Autoprediction? 
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AutoPrediction© 
A disease-specific, parameter-dependent 

algorithm, which predicts customized response  

to individualized treatment  

• Flexible (not all parameters needed to predict 
• Semi-quantitative 
• Includes demographic, clinical, laboratory and/or histological parameters 
• Immunological (autoantibody, serum cytokines, chemokines, cell subsets  
      (Th1, Th17, Tregs, Bregs etc, surface cell subsets i.e CD24, CD27, CD39) 
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Systemic Sclerosis 
 

87 patients with Systemic Sclerosis,  
who responded to treament  
 

92 patients with Systemic Sclerosis, 
who did not respond to treatment  
 

Serum/plasma 
Blood 
DNA/RNA 
PBMC 
Saliva 
Urine  
Stool Sample 

534 analytes 
 
(17 autoab specificities,  
45 cytokines,  
19 angiogenic factors,  
17 fibrogenic factors 
27 cell-surface markers,  
19 chemokines, …) 
 



Systemic Sclerosis 
 

87 patients with Systemic Sclerosis,  
who responded to treament  
 

92 patients with Systemic Sclerosis, 
who did not respond to treatment  
 

Type of Treatment 
 

IVIG 
MMF 
CYC 

Cyclosporin 
MTX 
AZT 

Rituximab 
Anti-TNF 
Infliximab 

…. 
Specific treatment for Pulmonary arterial hypertension, digital ulcers, etc 
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Immunogenetic, Genetic, 
Pharmacogenetics,  

• 594,322 SNPs (single nucleotide polymorphisms) 

 

Infinium Global Screening Array-24 v2.0 BeadChip,  
Illumina 
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Genetic variation- SNPs 

• Single Nucleotide Polymorphism : the most 
common form of genetic variation 

• Change in one nucleotide 

• Usually one common (major) and one rare 
(minor) allele 

• Millions of SNPs across the genome  

• Different effects based on their location 



AutoPrediction -examples 

• Prediction algorithm for response of SSc  patients to 
individual treatment- 

• infliximab (27parameters 14 with positive predictive 
value and 13 with negative predictive value 

• IVIG (17 parameters, 12 with positive and 5 with 
negative predictive value 
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General Comments 

• Less than 30% of the predictive score can be attributed to 
autoantibodies (mono or poly-specificity or combination 

• More than 40% of the total predictive score is to be attributed to cell-
subset phenotyping 

• Less than 20% of the predictive score can be based on serum 
cytokines 

• Less than 10% of the scoring is due to genotyping 

DEPARTMENT OF RHEUMATOLOGY AND CLINICAL IMMUNOLOGY  



Prediction algorithm for response of SSc to infliximab  
(27 parameters 14 with positive predictive value  &  
13 with negative predictive value 
 

Example A 
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Algorithm % prediction (0-92%)= ZxPre-Predict algoritm 
(3.2autoab1)+(9.1autoab2)-(6.7autoab3)- 
(1.2 autoab levels/cut off autoab4)+ ……… 
 (3.1cytokine1)+ (1.7cytokine2)+…….. +  
 (3.9 xCD4+CD27+) (+2.2CD4-CD39+)+ …… 
 +(9.2 B10)+ (1.3CD4C+D25+)……. 
 



Example A continued 
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Pre-Predict algorithm (sex,  previous treatment, age,  
histology, pulmonary fibrosis (Y/N),  
pulmonary portal hypertensions (Y/N)…  
previous serious infection),  
pneumococcus vaccine immunity (Y/N)…….  
Increased CRP (Y/N)….  
 



The roadmap to Autoprediction? 
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DRCI (Department of Rheumatology  
and Clinical Immunology, University of Thessaly ) 

www.autorheumatology.com 

http://www.gsrt.gr/default.asp?V_ITEM_ID=15


THANK YOU! 


