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Success and failure in IBD drug development  

Adapted from Danese S, et al. Gut 2012;61:918–932. 
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Inflammatory bowel disease 



The “new age” of IBD therapy 

Corticosteroids 

2000 

Thiopurines MTX 

5-ASA 

Novel Tx Anti-TNF Anti-adhesion 

Targeted therapies in patient subpopulations  

Generalized immunosuppresion for all patients 

clinical genetic immunologic 

Patient classification 

Old dogma 

New dogma 



Aims of management 

↓ Symptoms 

Steroid-free 

remission 

Mucosal healing 

↑ QoL/ patient  

reported outcomes 

↓Operations/ stomas  

No cancer 





 
 

Characteristics of Biologic and Small Molecule Therapies 

 
• Characteristics of Biologic and Small Molecule Therapies 

Biologics Small Molecules 

Chemical composition1 Protein Organic 

Administration1 Parenteral Oral/topical 

Molecular weight1 >1 kDa <700 Da 

In vivo half-life1 (Usually) Long (Usually) Short 

Target1 Extracellular (Usually) Intracellular 

Generics1 Biosimilar Identical 

Immunogenicity2 Possible Not expected 

1. Mócsai A et al. BMC Medicine. 2014;12:43. 2. Zhao L et al. Acta Pharmacologica Sinica. 2012;33:1339-1347. 



The 2 decades of biologicals… 

• Infliximab / Inflectra /Remsima… 

• Adalimumab /Hulio /Amgevita… 

• Certolizumab pegol 

 

• Natalizumab 

• Vedolizumab 

 

• Ustekinumab 

 







Anti-leukocyte  
trafficking 







Ustekinumab Induces Clinical  

Remission Through Week 8 
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Feagan BG, Sandborn et al. NEJM 2016 

Clinical Remission** (CDAI < 150) 
UNITI-1 UNITI-2 



Ustekinumab: Overall 
Population  Summary Safety 
Findings Through  Week 44 

17 

• No deaths 

• No serious opportunistic infections 
• A single case of non-serious esophageal candidiasis in IV Ustekinumab Induction  non-

responder group  Ustekinumab q8w maintenance 

• A single case of active TB in a patient in an endemic area,  
which occurred 10 months ager receiving IV Ustekinumab  
Induction  Placebo Maintenance 

• Other than NMSCs, a single patient in the IV Placebo  
Induction non-responder  Ustekinumab q12w  
Maintenance group had metastatic small bowel  
adenocarcinoma and an incidental carcinoid tumor found  at 
resection 

• 2.3% (27/1154) of subjects developed antibodies, which did  
not preclude efficacy 

Feagan BG, Sandborn W.J., et al. NEJM 2016. 



Risankizumab (anti-p19/IL-23  antibody) 

for Crohn’s disease 

Feagan BG, et al. Lancet 2017; 389: 1699–709 



Role of IL-23 in tumorigenesis,  

growth and metastasis 

Teng MWL, et al. Nature Med. 2015;21:719-29. 



SMAD7 inhibition 









Sphingosine-1  
phosphate receptor  

modulation 



Ozanimod 





Ozanimod Induction and Maintenance Treatment for Ulcerative Colitis 
(TOUCHSTONE Phase 2 Study) 

• Study Design 

– Randomized, double-blind, placebo-controlled trial 

• Ozanimod 0.5 mg (n=65) 

• Ozanimod 1.0 mg (n=67) 

• Placebo (n=65) 

• Primary Endpoint 

– Clinical remissiona at Week 8 (induction) 

• Exploratory Endpoints  

            -  clinical response, clinical remission, mucosal healing and change in 

the Mayo Clinic score at week 32 and histologic  at weeks 8 and 32. 

• Safety 

– No important differences in the most commonly reported AEs were 
observed between treatment groups 

• The most common AEs were worsening UC and anemia 

– Transient ALT ≥3x ULN occurred in 4 ozanimod-treated patients 

– Ozanimod treatment resulted in large reductions from baseline in ALC 

* 

Induction (Primary Endpoint) 

* 

Maintenance (Exploratory Endpoint) 

* 

*P≤0.05 

aDefined as Mayo score of ≤2, with no individual subscore >1. 
Sandborn WJ et al, N Engl J Med 2016; 374:1754-1762 



P661 Early histological improvement demonstrated with oral ozanimod in patients with moderately to severely active Crohn’s 
disease in the STEPSTONE trial. B. G. Feagan, G. D'Haens, K. Usiskin, J. Liu, D. Paul, R. K. Pai 

Conclusion 
 Results of the STEPSTONE trial demonstrated early histological improvements among patients with moderately to severely active CD who were 

treated for 12 weeks with ozanimod.  
 These improvements were seen in the patients with and without prior biologic exposure and across all segments. 

Safety: through 12 weeks, most non-serious and serious adverse events appeared to be related to underlying 
moderate to severe CD. No new safety signals were identified 

• STEPSTONE was an open-label uncontrolled phase 2 multi-centre trial of ozanimod for 12 weeks, followed by an extension period.  
• Patients with active CD received ozanimod 1 mg daily. Sixty-nine patients were enrolled. 

Table 1 presents the mean change 
in RHI for paired segments from 
baseline to Week 12 
 
 
 
 
Robarts Histopathology Index 
(RHI): incorporates 4 histological 
descriptors  



Etrasimod 



OP242 | A randomized, double-blind, placebo-controlled trial of a selective, oral sphingosine 1-
phosphate receptor modulator, etrasimod (APD334), in moderate to severe ulcerative colitis: Results 

from the OASIS study (Lead author: W Sandborn, US) 

Key takeaway: Etrasimod achieved statistically significant 
difference in efficacy and safety endpoints 



JAK-inhibition 





Pipeline of JAK inhibitors 

Danese S, et al. Am J Physiol Gastrointest Liver Physiol 2016;350:G155–162. 



JAK Inhibitors in Clinical Development for UC 

JAK Inhibitor Company 
UC 

Status* 
Target Selectivity 

Tofacitinib Pfizer1 Approved 

JAK1 and JAK32 • 20-fold selectivity for JAK3 over JAK23 
• IC50 (nM)4: 

• JAK1=3.8; JAK2=10.7; JAK3=1.4; 
TYK2=24 

Filgotinib 
Gilead, 

Galapagos1 
Phase 31 

JAK11,3 • 30-fold selectivity for JAK1 over JAK23 
• IC50 (nM)3:  

• JAK1=10; JAK2=28; JAK3=810; 
TYK2=110 

Upadacitinib AbbVie1 
Phase 
2/33,5 

JAK11 

• 74-fold selectivity for JAK1 over JAK23 

1 3 

1 

1 

. 



Tofacitinib  
(JAK 1-3 inhibitor) 



• Global clinical trial programme1 

– OCTAVE Induction 1: 178 locations in  28 countries  

– OCTAVE Induction 2: 182 locations in  29 countries  

– OCTAVE Sustain: 275 locations in  32 countries 
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OCTAVE Induction 1, Induction 2 in NEJM, May 2017 

1. ClinicalTrials.gov. NCT01465763 (OCTAVE Induction 1); NCT01458951 (OCTAVE Induction 2); NCT01458574 (OCTAVE Sustain). 
2. Sandborn WJ, et al. N Engl J Med. 2017;376:1723-1736. 



Partial Mayo till week 8 
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***P<0.0001 vs placebo. 
BID=twice daily; LS=least squares; SE=standard error. 
Sandborn WJ, et al. N Engl J Med. 2017;376(suppl):1723-1736. 

OCTAVE Induction 2 
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Placebo (N=122) 

Tofacitinib 10 mg BID 
(N=476) 

Placebo (N=112) 

Tofacitinib 10 mg BID 
(N=429) 



PROs : Symptom improvement from day 3  

There was a significant improvement in stool frequency and rectal bleeding  
subscores by day 3 with tofacitinib treatment compared with placebo1 
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1. Hanauer S, et al. Clin Gastroenterol Hepatol. 2018 doi:10.1016/j.cgh.2018.07.009. [Epub ahead of print]. 

Placebo 

Tofacitinib 10 mg BID 

Stool frequency1 Rectal bleeding1 
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EMA PRAC Recommendation (May 2019)  

• ♦ Tofacitinib Dose of 10 is contraindicated to the 
patients with 1 or more of the following conditions 

• Hormanal or contraceptives use 

• Heart failure 

• History of DVT 

• Inherited pro-coagulative disorders 

• Malignancy 

• Patients undergoing major surgical intervention 

• ♦ Other factors to consider are  

• age, 

•  obesity, 

•  smoking  

•  immobilization. 

39 



Filgotinib  
(JAK 1 inhibitor) 





Filgotinib (JAK 1 inhibitor) for 
Moderate-to-Severe  CD 

Vermeire S, et al. Lancet 2017; 389: 266–75 

• Filgotinib is a selective  
once-daily oral JAK1  
inhibitor 

• 174 patients randomized  
filgotinib 200 mg QD or  
placebo for 10 weeks 

• All immunosuppressants  
discontinued 

• Primary endpoint: 
CDAI <150 at 10 weeks 





Upatacitinib  
(JAK 1 inhibitor) 



Upadacitinib (ABT-494, JAK1 inhibitor) for  moderate-to-severe CD at 

week 16 

16% 
21% 

30% 
39% 

31% 
20% 

0% 

20% 

40% 

60% 

PBO 3 mg 6 mg 12 mg 24 mg 24 mg  
BID  BID  BID  BID  QD 

CDAI <150 

27% 
33% 

41% 44% 

31% 

0% 

20% 

40% 

60% 

PBO 3 mg 6 mg 12 mg 24 mg 24 mg  
BID  BID  BID  BID  QD 

CDAI decrease by 100 
56% 

0% 
10% 8% 8% 

22% 
14% 

0% 

20% 

40% 

60% 

PBO 3 mg 6 mg 12 mg 24 mg 24 mg  
BID  BID  BID  BID  QD 

Endoscopic Remission 

3% 
13% 

21% 
29% 33% 

25% 

0% 

20% 

40% 

60% 

PBO 3 mg 6 mg 12 mg 24 mg 24 mg  
BID  BID  BID  BID  QD 

Endosc Resp (50%) 
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OP14 Improved endoscopic outcomes and mucosal healing of upadacitinib as an induction therapy in 
adults with moderately to severely active ulcerative colitis: data from the U-ACHIEVE study  

W. J. Sandborn, S. Schreiber,  S. D. Lee, J. O. Lindsay, X. Hebuterne, W. Zhou, F. Cataldi, A. P. Lacerda, B. Huang, W. Xie, E. V. Loftus 
Jr 

Proportion of patients achieving endoscopic improvement, endoscopic remission, 

histological improvement, histological remission, and mucosal healing at Week 8. 

 In this dose-ranging 8-week induction study (phase 2b), upadacitinib 30 and 45 mg QD consistently demonstrated significant 
improvement in endoscopic outcomes, histological outcomes, and mucosal healing compared with placebo in patients with 
moderately-to-severely active ulcerative colitis. 

Sandborn WJ et al, J Crohns Colitis 2019; 13(Suppl.1): S009 (#OP14) 





IBD Treatment Strategy 

Surgery 

Surgery  Biologics 

Immunemodulators 
-Azathioprine/6MP 
-MTX 
Corticosteroids 

Anti-inflammatory Drugs 
•Aminosalicylates 
•Corticosteroids 

Early Biologics 

Immunemodulators 
-Azathioprine/6MP 
-MTX 

Anti-inflammatory Drugs 

• Aminosalicylates 

• Corticosteroids 

Late 

Severe 

Moderate 

Mild 

“Top-down” Strategy 
• Early, appropriate use of  

biologic as initial treatment 
• Induces rapid clinical 
response 
• May enhance quality of life 

 “Step-up" Strategy 

•Standard, sequential  
treatment for remission and  
maintenance 
•Cost-effective 
•Minimal side effects 



Symptoms  

CRP/calprotectin  

Endoscopy 

Flare Flare 

What should be the target ? 

… 
Histology/MRI 



ΑΣΦΑΛΕΙΑ ΟΦΕΛΟΣ 

    Top-down 

Αναλυτική συζήτηση με τον ασθενή 



Posi ionin g Biolo gics i n IBD 
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Summary: Small molecules for IBD 

 

Advantages include: 
 
- Reliable PK 
- No immunogenicity 
- Oral dosing 

Diverse mechanisms directed  at: 
 
- Leukocyte trafficking 
- S1P1r modulation 
- JAK inhibition 
- SMAD7 inhibition 
- PDE4 inhibition 
 



Βαςικζσ αρχζσ 
 

1. Προςεκτικό screening 

2.Δεν αλλάηουμε εφκολα φάρμακο-εξάντλθςθ 
δυνατοτιτων δοςολογίασ 

3. Εκτίμθςθ ανάγκθσ ΆΖΑ-ΜΤΧ 
4.Ακοφμε τον αςκενι για αποτελεςματικότθτα 

και παρενζργειεσ 

 
 



Exposome 

Microbiome 

Genome 

Immunome 

The “new” IBD perspective: 
targeting the IBD interactome 

 

Danese S, et al. Gut 2016;65:1233–1239 

IBD 



• Use  of cognitive computers  in assisting  medical  
decisions 

• IBM’s supercomputer, named Watson, can process 
over  200 million pages of medical data in seconds 

– Genomics: Watson can help to create personalized 
treatment strategies for patients, based on results 
from genetic testing 

– Drug discovery: Watson can help researchers uncover 
new pathways to identify novel drug targets and new 
indications for existing drugs 

Available from: www.ibm.com/watson/health/#solutions. Accessed February 2018. 

Artificial intelligence in medical decision 
support 

https://www.ibm.com/watson/health/


Do we need doctors or algorithms? 

Slideshare: Artificial intelligence in medical  image processing. Available at: https://www.slideshare.net/jahedif/artificial-intelligence-in-medical-image-processing (accessed May 2017) 

Artificial intelligence 
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Συμπεράςματα 

• Νζα φάρμακα 

• Πολυπλοκότθτα κεραπειϊν 

• Επιλογι κατάλλθλθσ κεραπείασ/εξατομίκευςθ 

• Ανάλυςθ των αιτίων αποτυχίασ των φαρμάκων 

• Πολλά νζα προγράμματα ςε πολλζσ 
φαρμακευτικζσ εταιρίεσ με ςτόχο διαφορετικά 
μόρια και μθχανιςμοφσ 

 



• Ανάγκθ για καλφτερεσ κεραπείεσ 

• Ταυτοποίθςθ του προφίλ των αςκενϊν 

• Καλφτερα ςχεδιαςμζνεσ μελζτεσ με ενεργό 
ςυμμετοχι των αςκενϊν (PRO) 

• Συμμετοχι του αςκενοφσ ςτθν ευκφνθ τθσ 
ςωςτισ λιψθσ τθσ κεραπείασ 

• Καλφτερθ ςυνεργαςία ομάδασ (αςκενείσ-
ιατροί-νοςθλευτζσ-διαιτολόγοι). 

 
Panes J, et al. Journal of Crohn's and Colitis (2014) 8, 919–926 

Thomas Ochsenkuhn, Geert D’Haens. Gut 2011;60:1294e1299 

Συμπεράςματα 



 
“Crohn’s disease” 

Courtesy of the 
painter E. Vogiatzi 



 


