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Τι νεότερο στο σύνδρομο Αδαμαντιάδη-Behçet ? 

 
Πέτρος Π. Σφηκάκης 





ABD: υποτροπιάζουσα, πρωτοπαθής συστηματική αγγειιτίδα 

• Προσβάλλει τόσο αρτηρίες (θρομβώσεις & ανευρύσματα), 
όσο και τις φλέβες (θρομβώσεις) 

• Χαρακτηρίζεται από υποτροπιάζοντα αφθώδη έλκη 
βλεννογόνων στόματος, γεννητικών οργάνων, & εντέρου 

• Δερματικά εξανθήματα (βλατιδώδη, φλυκταινώδη, οζώδη) 

• Φλεγμονή σε οφθαλμούς, ΚΝΣ, αρθρώσεις 

• Σοβαρή νοσηρότητα και θνητότητα 

Hulusi Behçet  (1889-1948) 
Δερματολόγος 

Βενέδικτος Αδαμαντιάδης  (1875 – 1962) 
Oφθαλμίατρος 
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Γεωγραφική κατανομή: συχνότερη σε περιοχές κατά μήκος του 
 “Δρόμου του Μεταξιού« (silk-road disease) 

Επιπολασμός ανά χώρα 



outline 

• Τι νεώτερο στη διάγνωση 
 

• Τι νεώτερο στη θεραπεία 

• Τι νεώτερο στην παθογένεια 

• Μελλοντικές κατευθύνσεις 



Σχεδόν κάθε ασθενής έχει υποτροπιάζοντα στοματικά έλκη 

Minor-type oral 
aphthous ulcers3 

Major-type oral aphthous 
ulcer3 

Herpetiform 
oral aphthous ulcers3 

Τα υποτροπιάζοντα στοματικά έλκη της νόσου  Behçet μπορεί να συρρέουν, να είναι επώδυνα,        
και (όχι συχνά) να αφήσουν ουλές 



Η διάγνωση είναι ΚΛΙΝΙΚΗ ….. και μπορεί να καθυστερήσει πολλά χρόνια 

 
a Study of 661 patients at the Behçet’s Disease Units of Akdeniz, Çukurova, Firat, Gazi, İnönü, and Mersin Universities; bMean ± SD; cStudy of 67 patients with only a history of recurrent oral ulcers at the time 

of their first visit to the Behçet’s Disease Specialty Clinic in Severance Hospital, Yonsei University, Seoul, Korea. 

  SD = standard deviation. 

 1. Alpsoy E et al. Br J Dermatol. 2007;157:901-906; 2. Bang D et al. J Dermatol. 1995;22:926-929. 

5,3 
Η διάγνωση καθυστερεί περισσότερο σε ασθενείς που έχουν μόνο 

βλεννογονικές βλάβες (1,13 ± 2,4 έτη)  

παρά σε ασθενείς με συμμετοχή άλλων οργάνων (0,88 ± 1,9 έτη)1,a,b 

Μέση διάρκεια από την έναρξη των 
συμπτωμάτων μέχρι την διάγνωση1,a 

Έτη 

8,8 

7,2 

Χρόνος έως τη δεύτερη εκδήλωση σε ασθενείς 
με υποτροπιάζοντα στοματικά έλκη (έτη)2,c 

Δέρμα 

Γεννητικά 

Οφθαλμοί 5,9 



η βιοψία ΔΕΝ βοηθά στη διάγνωση…. 
 
 
Ιστοπαθολογία         

 Αγγείιτις πάντα   

 αγγεία (συμπλβ. φλέβες και πνευμονική αρτηρία) 

 οφθαλμοί 

 επιδυδιμίτιδα 

 

 Αγγειίτις συχνά  

 έλκη στόματος 

 έλκη γεννητικών οργάνων 

 οζώδες ερύθημα 

 έντερο 

 ΚΝΣ 

 

 Αγγειίτις ποτέ 

 υμενίτιδα 

 ψευδοακμή-θυλακίτιδα 

 παθεργία  



1990 classification-diagnostic criteria  (sensitivity 85%; specificity 96%)  
 
HLA-B51 is not recommended for diagnosis  

 
Lancet 1990;335:1078 
 
 

• recurring oral ulcerations (aphthous or herpetiform) observed by the physician or reliably reported by 
the patient at least 3 times/year  

 

 

• plus at least any two of the following: 

 

• a) recurrent genital ulceration or scarring 

 

• b) eye lesions: anterior uveitis, posterior uveitis, cells in the vitreous by slit lamp examination or retinal vasculitis observed by an 
ophthalmologist 

 

• c) skin lesions: erythema nodosum, pseudofolliculitis, papulopustular lesions or acneiform nodules in postadolescent patients not on 
corticosteroids 

 

• d) a positive pathergy test 

 



• Induration and erythema at the needle (20G) prick (trauma ) site 

Cakir et al. ARD 1991; 50: 634-6 

Induction of the disease manifestations 
following local trauma 

Increased reactivity to  
the uric acid crystals 

 

   Behçet Disease – Environmental Triggers (Pathergy Reaction) 

C 

Sahutoglu et al. Rheumatol Int 2019 

48h 

Gül et al. Br J Dermatol 1995; 132: 901-7. 



• Skin microbiome may play a role in the pathergy reaction ? 

• A decrease in positive test results 
• From 65-80% to 30-40% 

 

 
• Surgical cleaning of the skin has a negative effect on the 

pathergy reaction 
  

   Behçet Disease – Pathergy Reaction 

Fresko I, et al. Ann Rheum Dis 1993;52:619-20 



2014 International Criteria for BD （ICBD） – point score system: scoring 4 
indicates Behçet’s diagnosis 
 

HLA-B51 is not recommended for diagnosis  

 



Sensitivity vs Specificity of diagnostic criteria 

• UK, 281 BD in Birmingham Centre of Excellence for Behçet’s disease 

• 281 pt between 2012-2015 

– 190 were diagnosed as BD, 7 as incomplete BD, 84 as not having BD 

  

• Sensitivity (=underdiagnosis when low..): ICBD criteria of 98% vs ISG criteria of 78% 

 

• Specificity (=overdiagnosis when low): ICBD criteria of 19% vs ISG criteria of 69% 

 

 

• Use of 2014 criteria may result in overdiagnosis of BD in the UK population…. 

13 
Blake T et al. BMC Musculoskelet Disord 2017; 18: 101 



- BD vs HC, A. Spondylitis, systemic vasculitis 
and venous Insufficiency: p <0.001  
- BD vs AP Syndrome with DVT: p <0.01  

BD (n=152), A. spondylitis (n=27), systemic vasculitides (n=23), venous insufficiency (n=29), 

antiphospholipid syndrome (APS; n=43), deep vein thrombosis due to non-inflammatory causes (n=25) 
and healthy controls (n=51)  
 

- 350 patients/controls  







Cheng et al. Arthritis Rheumatol 2022 in print 
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Gülen Hatemi, et al, N Engl J Med 2019; 381:1918-1928, DOI: 10.1056/NEJMoa1816594 

Η Απρεμιλάστη ενδείκνυται για τη 

θεραπεία των στοματικών ελκών 

που σχετίζονται με τη νόσο Behçet 

(BD) σε ενήλικες ασθενείς οι οποίοι 

είναι υποψήφιοι για συστηματική 

θεραπεία. 
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Placebo APR 30mg BID 

Η θεραπεία με απρεμιλάστη οδήγησε σε στατιστικά σημαντική μείωση του αριθμού 
των στοματικών ελκών την εβδομάδα 12 σε σχέση με placebo 

P≤0.0015  

Hatemi et al, N Engl J Med 2019 



Πλήρης αποδρομή στοματικών ελκών την εβδομάδα 12 στους μισούς ασθενείς    

22.3% 

52.9% 

0

10

20

30

40

50

60

70

Π
ο

σ
ο

σ
τό

 α
σ

θ
εν

ώ
ν*

 

P<0.0001 

Ν=104 Ν=103 

Placebo APR 30 BID 

 53% των ασθενών πέτυχε πλήρη ύφεση των στοματικών ελκών την εβδομάδα 12 

Hatemi et al, N Engl J Med 2019 



Apremilast for oral ulcers, 68 wks 

Hatemi G, et al. Clin Exp Rheumatol 2021 



PBO  
(n=103) 

APRM 30 mg bid  
(n=104) 

Skin 102 (99.0) 102 (98.1) 

Musculoskeletal 80 (77.7) 70 (67.3) 

Ocular 19 (18.4) 17 (16.3) 

Gastrointestinal 11 (10.7) 8 (7.7) 

Central nervous system 8 (7.8) 12 (11.5) 

Vascular 1 (1.0) 2 (1.9) 

• Assessed new, recurrent, or worsening of non-OU  
manifestations through Week 12 of a DBRCT3 

– APRM 30 mg bid n=104, PBO n=103  

Hatemi G, et al. ACR 2020, #512 

Patients in overall population with ≥1 new, recurrent, 

or worsening non-OU manifestation during 12 

weeksa 

Baseline history of non-OU manifestations, n (%) 

ITT population, data as observed 
aSkin lesions, arthritis, uveitis, gastrointestinal, central nervous system, vascular  

98 98 94 92 88 83 82 PBO, n 

102 101 101 97 95 94 97 APR, n 

0 
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Efficacy of apremilast in beyond oral ulcers 





Visual I, II, III studies of Adalimumab 

Adalimumab in patients with active noninfectious uveitis. (VISUAL I)  

Jaffe GJ,Dick AD, Brezin AP, et al. N Engl J Med. 2016;375:932e943. 
 

Adalimumab for prevention of uveitic flare in patients with inactive non-
infectious uveitis controlled by corticosteroids (VISUAL II): a multicentre, 
double-masked, randomised, placebo-controlled phase 3 trial. 

Nguyen QD, Merrill PT, Jaffe GJ, et al. Lancet. 2016 ;388:1183e1192. 
 

Long-term safety and efficacy of adalimumab in patients with noninfectious 
intermediate uveitis posterior uveitis or panuvietis (VISUAL III).  

Suhler EB, Jaffe GJ, Fontin E et al. Ophthalmology. 2021; 128:899-909 



Methods  

 This retrospective longidutinal study was performed in 2016 and included all 46 patients who received successful 
long-term anti-TNF treatment for refractory BD in our center, the first being treated in 2000 

 

 Information on clinical manifestations, treatment and disease course was recorded.  

 

 Endpoint :  the proportion of patients achieving sustained disease remission for at least 3 years after 
discontinuation of anti-TNF treatment. 



  

Withdrawal of successful anti-TNF treatment given 

for  2 years (IQR 1.1-2, range 0.6-10) until the end of 

2013, n=29 (uveitis in 22) 

 

46 patients  received long term 

anti-TNF therapy until the end 

of  2016 

3 patients on continuous anti-TNF 

treatment-2016 

14 patients  who discontinued anti-

TNF treatment after 2013 

Sfikakis et al., Arthritis Rheumatol 2017 



Out of the 29 patients in whom successful anti-TNF treatment was withdrawn after 2 years 

16 patients in long-term remission (approx 7 years !) DRUG-FREE in 10 ! 

Sfikakis et al., Arthritis Rheumatol 2017 



• The most frequent indications for IFX: 

• Uveitis and vascular involvement 

• 19 pts (7%…ONLY !) experienced 23 new manifestations 

• New manifestations developed in: 

• 13% of patients with vascular involvement 

• 3% of patients with uveitis 

Indications for IFX use in 282 

patients and   

new manifestations during 3 years 

(median) under IFX 

Tukek et al.  Rheumatology 2022 



Optimal utilisation of biologic drugs in Behçet’s Syndrome: a randomised 
controlled trial  of infliximab (n=37) vs alpha interferon (n=37), with 

genotyping and metabolomic profiling, towards a stratified medicines 
approach to treatment 

Robert J Moots1, 2, Farida Fortune3, Richard Jackson4, Tony Thornburn5, Ann Morgan6, Dan Carr7,  
Philip I. Murray8, Graham Wallace8, Deva Situnayake9 
 
1 Department of Academic Rheumatology, Liverpool University Hospitals NHS Foundation Trust, Liverpool UK 
2 Faculty of Health, Social Care and Medicine, Edge Hill University, Ormskirk, UK 
3 Queen Mary University of London, Barts Health, The London Hospital, London, UK 
4 Liverpool Clinical Trials Centre, University of Liverpool, UK 
5 Behçet’s UK, Kemp House, 152-160 City Road, London, UK 
6 Institute of Cardiovascular and Metabolic Medicine, University of Leeds, UK  
7 Institute of Systems, Molecular and Integrated Biology, University of Liverpool, UK 
8 Institute of Inflammation and Ageing, University of Birmingham 
9 Department of Rheumatology, Sandwell and West Birmingham Hospitals, UK  



• First head-to-head RCT of two 
biologic therapies in BS 

• Both treatments comparable  
and effective  

- minor superiority for IFX in 
efficacy/tolerability  

• Steroid sparing effects 
confirmed for both agents 

• Biologically plausible but weak 
genomic signals for  Roferon 
response in IFNL3/4 gene 

• Potential metabolic markers of 
response to treatment with 
infliximab identified worthy of 
further study 

• Is there a need to  
develop an 
alpha interferon 2a  
biosimilar..? 





TOFFACITINIB: PILOT STUDY IN REFRACTORY ABD 
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 Polygenic autoinflammatory condition 

 Pathologic pathways of BS remain largely unknown 

 No single common denominator has been identified 

McGonagle D Nat Rev Rheumatol 2015; Giza M Clin Exp Immunol 2018; Direskeneli H Rheumatology 2006; Yazici H Clin Rev Allergy Immunol 2012 

INNATE IMMUNITY 

COMPONENTS 
PLAYERS INVOLVEMENT IN BD 

CELLS 

NEUTROPHI

LS 
Activated by a subset of IL-8 producing T cells (Keller et al) 

MACROPHA

GES 

Produce IL-1β through activation of the NLRP3 inflammasome by 

ROS 

MONOCYTE

S 
Increased P2X7r-dependent IL-1β secretion in BD 

CYTOKINES 

IL-1 

Significantly higher in patients with both active and inactive BD 

compared to HC 

Polymorphism of IL-1 gene have shown to be significantly more 

represented in patients with BD 

IL-33 

Increased in serum from BD patients along with its soluble ligand 

sST2 

The soluble ligand correlates with BD activity  

Highly expressed in the epidermis and dermis of patients with BD  

INTRACELLULAR 

PROTEINS 

NLRP3 

Inflammaso

me 

Its components are significantly increased in peripheral blood 

mononuclear cells from BD patients and in BD skin lesions, 

compared to HC and erythema nodosum patients, respectively 

IL-1β secretion in BD appears related with NLRP3 inflammasome 

activation  

IL-1β production by monocyte-derived macrophages via NLRP3 

inflammasome is induced by ROS 

SURFACE 

RECEPTORS 

TLR 

TLR-2 and -4 upregulate IL-1β production through a ROS-NLRP3 

inflammasome pathway  

TLR-4 and TLR-9 gene polymorphisms are significantly more 

frequent in BD patients than HC 

P2X7r 
Higher monocyte surface expression in BD than HC  

Higher sensitivity to stimulation when compared to HC  

Increased P2X7r-dependent IL-1β secretion in BD   

* 



   Impact of genetic component in the pathogenesis of BD : 

• BD heritability estimated to be at least 16% 

• Known BD-associated loci explain ∼ 60% implying that 40% remains to be identified                                       

   Ortiz-Fernández L, Sawalha A. Front Med 2021 



• colchicine 

• corticosteroids 

• anti-TNF agents 

• apremilast 

…. all have been shown to inhibit neutrophil 

chemotaxis and transmigration in vitro and in vivo…  





Enrichment analysis of up-regulated genes in BD patients. 236 out of 17.591 non-zero protein coding genes were 
found upregulated in BD patients, with log2FC threshold equal to 1 and p-value <0.05 and became subject to the 
enrichment analysis. A. Barplot representation of Top 10 up-regulated KEGG pathways. Totally 22 pathways were found statistically significant enriched with DAVID (adj. p-value<0.05). The number of 

genes found in each pathway are described by x-axis, while color coding refers to the statistical significance of each term’s enrichment. B. Enrichment map of upregulated KEGG pathways represented as network. 
With EnrichementMap and AutoAnnotate applications in cytoscape after DAVID analysis, the 22 up-regulated KEGG pathways were clustered into 2 major network clusters (Neutrophil Chemotaxis and Cytokine 
Interaction) and 4 single-element networks (Response to Lipopolysaccharide, Osteoclast Differentiation, Transcriptional Misregulation and Amoebiasis).  C. Barplot representation of Top 10 up-regulated biological 
processes Gene Ontology (GO) terms. Totally 197 terms were found statistically significant enriched with DAVID (adj. p-value<0.05). The number of genes found in each pathway are described by x-axis, while color 
coding refers to the statistical significance of each term’s enrichment. D. Enrichment map of upregulated biological processes GO terms represented as network. With EnrichementMap and AutoAnnotate applications 

in cytoscape after DAVID analysis, the 197 up-regulated GO terms were clustered into 1 major network clusters (Neutrophil Chemotaxis Response) and 1 single-element networks (Response to Lipopolysaccharide). 

Taking into consideration both enrichments, the most significant biological process that was identified as upregulated 
in BD is the neutrophil Chemotaxis response. 

B.Network of All KEGGS  





A recessive model of epistatic 

interaction between ERAP1 and 

HLA-B51 has been described 

 

Kirino Y, Bertsias G, Ishigatsubo 

Y, et al. Nat Genet 2013 

 

 

 

 

Enzyme encoded by ERAP1 

trims peptides for loading onto 

MHC class I molecules in the 

endoplasmic reticulum 

 

Takeuchi M, Ombrello M, Kirino 

Y, et al. Ann Rheum Dis 2016 



TAP 

Endoplasmic 
Reticulum 

Cytosol 

CD8+ T cell 

HLA-B51 + peptide + T cell receptor 

HYPOTHESIS   

… results in alteration of CD8 T cell  immunity   

HLA-B51 + peptide 

HLA-B5I + peptide 
… changes the  HLA-B51 bound  
peptidome 

Under- 
trimmed 
peptide 

ERAP1-
Hap10 Low enzymatic activity of  ERAP1 



• Absence of functional ERAP1 alters immunogenicity to human CD8+ T 
cells 

• Oligoclonally expanded, activated, HLA-restricted cytotoxic CD8 T cells 
are present in active BD uveitis; unlikely due to a stochastic effect 

• Altered CD8 immune-phenotypes in ERAP1 Hap10/B51 carriers suggest 
biologic relevance of ERAP1 Hap10/ B51 in Behçet’s disease (BD) as a 
disease endotype 

Targeting ERAP1 activity in patient subsets defined by genotype rather than 
disease phenotype only may be become testable in clinical trials in the 
future 

 

 

KEY POINTS 

Nowatzky’s group, ARD: Sept 2022 





Association of increased endogenous DNA damage  
                                                      with deregulated gene expression in patients with BD             Vlachogiannis et.al, 2022 

DDR-associated 

genes 

Differentially 

expressed genes 

652 1241 69 

2. Senescence-associated factors 

3. Anti-apoptotic factors 

1. DNA repair enzyme NEIL1 



NEIL1 is associated with BD at the genetic level 

The DNA repair enzyme NEIL1 has been identified as one of the two genetic risk factors for BD by whole exome 

study in 3 independent patient cohorts 



ΑΠΟΡΡΥΘΜΙΣΗ ΤΩΝ ΕΠΙΔΙΟΡΘΩΤΙΚΩΝ ΜΗΧΑΝΙΣΜΩΝ ΤΗΣ ΒΛΑΒΗΣ 

ΤΟΥ DNA ΣΤΗ ΝΟΣΟ ΑΔΑΜΑΝΤΙΑΔΗ-BEHCET 

  

Βλαχόγιαννης Ν.Ι.*, Ντούρος Π.Α.*, Παππά Μ., Βέρρου Κ.-Μ., Αρίδα Α., Σουλιώτης Β.,  Σφηκάκης 

Π.Π. 

14ο Ετήσιο Πανελλήνιο Συνέδριο ΕΠΕΜΥ – Ρόδος 2022 
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Diabetes  

Mellitus 
Hypertension COPD 

Rheumatoid 

Arthritis  

At risk for  Loss of vision Myocardial 

infarction 

Heart failure 

Stroke 

Hospital 

admission 

Respiratory 

failure/Death 

 

Disability 

Underlying 

mechanism  

Hyperglycemia High blood 

pressure 

Irritant-driven  

Inflammation 

Inflammation 

Biomarker / 

Outcome 

measure 

HbA1c Blood 

pressure 

Exacerbations 

& FEV1 ≤ 50% 

DAS 28 

Target 

(threcshold) 

≤ 6% ≤ 140/90 mmHg ≤2 exacerbations 

per year; 

FEV1 ≤ 50% 

 

≤ 3.2 

≤ 2.6 

 

The “Treat-to-Target” strategy in chronic diseases 

 is better than usual care 



Diabetes  

Mellitus 
Hypertension COPD Behcet’s 

At risk for  Loss of vision Myocardial 

infarction 

Heart failure 

Stroke 

Hospital 

admission 

Respiratory 

failure/Death 

 

Disability 

Organ failure/dysfunction, 

poor QoL, death 

Underlying 

mechanism  

Hyperglycemia High blood 

pressure 

Irritant-driven  

Inflammation 

Inflammation 

Thrombosis 

Biomarker / 

Outcome 

measure 

HbA1c Blood 

pressure 

Exacerbations 

& FEV1 ≤ 50% 

??? 

Target ≤ 6% ≤ 140/90 mmHg ≤2 exacerbations 

per year; 

FEV1 ≤ 50% 

 

??? 

 

 

…. it is a key goal to validate target state definitions 

such as low disease activity and remission, and test their implementation in clinical practice and 

clinical trials.  



Behcet’s 
disease 

Diagnosis 

Therapy 

Response 

Relapse 

Long-term outcome 

• Clinical diagnosis (caution in major organ involvement) 
• No validated biomarkers 
• Sometimes incomplete clinical presentation (differential 

diagnosis, i.e. IBD) 
• Need for collaboration with other specialties 

• Individualised therapy (topical or systemic, mild or 
aggressive, combination or monotherapy)   

• Prompt drug administration for major organ invl. 
• Surgical intervention may be needed  in some cases 

• Outcome measures (i.e. inflammatory markers, BDCAF, 
BDQoL) 

• Partial vs complete remission (definitions) 
• Refractory cases  
• Natural relapsing and remitting course 

• Treatment escalation or change of treatment modality?  

• Chronicity – irreversible organ damage 
• Comorbidities (iatrogenic, i.e. steroids) 
• Long-term remission, even after short-term treatment 

(natural history) 

Challenges in BD 

What the target would be ? … it is a key goal to validate target state 

definitions, such as low disease activity and remission, and test their implementation in 

clinical practice and clinical trials.  



Different targets for different disease manifestations: a proposal 

Hatemi, Curr Opin Rheum. 2021 



To develop T2T recommendations many medical specialties should be 

involved  

Different targets for different disease manifestations 

Hatemi, Curr Opin Rheum. 2021 



The TREAT-To-TARGET STRATEGY requires having weapons = 
= EFFECTIVE TREATMENTS !  



…. we need to agree on: 

Next Steps : application to EULAR to support a task-force to 
formulate recommendations/points to consider for T2T in BD 
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• EULAR task force for T2T (?) 

Joint Academic Rheumatology Program, NKUA Medical School 

 

EULAR Center of Excellence 2021-2026 


