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Rate of Progression to Structural Damage in IBD



Tuner D, et al. Gastroenterology. 2021 Apr;160(5):1570-1583

Treatment Targets in CD and UC



To What Extent Do Current Therapies Meet 
These Treatment Goals?

Goal 5-ASA Steroids AZA MTX Anti-TNFα VDZ USTE TOFA

Short-term endpoints

Clinical remission UC1 CD+UC CD+(UC) CD4 CD+UC CD+UC CD+UC UC

Steroid-free remission ? No (CD+UC) CD4 CD+UC CD+UC CD+UC UC

Clinical and mucosal
remission (deep remission)

UC1 UC3 CD+UC ? CD+UC CD+UC CD+UC UC

Long-term disease modification

Reduction of surgical risk ? ? Conflicting ? Conflicting ? ? ?

Reduction of disability ? ? ? ? ? ? ? ?

Reduction of ‘damage’ ? ? ? ? ? ? ? ?



Raine T, et al. Gastroenterology. 2022 Apr;162(5):1507-1511

Breaking Through the Therapeutic Ceiling: 
What Will It Take?



Drugs for IBD: 2024 and beyond

Guselkumab



Current and Future Panorama of IBD Drugs



Janus Kinases (JAKs)
Janus kinases or JAKs are a family of intracellular, non-receptor tyrosine kinases that transduce 

cytokine-mediated signals through several steps via the JAK-STAT pathway

Shuai K, Liu B. Nat Rev Immunol 2003;3:900−911



1. Cytokine/growth 
factor binds 
receptor and 
activates JAKs

2. Activated JAKs 
phosphorylate STATs

3. STAT dimers 
translocate to 
nucleus and initiate 
gene transcription 
that leads to 
changes in cellular 
function

4 JAKs (JAK1, JAK2, JAK3, TYK2) combine with 6 STATs (STAT 1-6) to transmit 
the cytokine / growth factor signal to the nucleus

Cytokine  / growth factor JAKs STATs

IFNα JAK1/TYK2 STAT1/STAT2

IFNɣ JAK1/JAK2 STAT1/STAT1

IL-2 JAK1/JAK3 STAT5/STAT5

IL-3 JAK2/JAK2 STAT5/STAT5

IL-4 JAK1/JAK3 STAT6/STAT6

IL-5 JAK1/JAK2 STAT1/3/5

IL-6 JAK1/JAK2/TYK2 STAT1/3/5

IL-7 JAK1/JAK3 STAT5/STAT5

IL-9 JAK1/JAK3 STAT1/3/5

IL-10 JAK1/TYK2 STAT3/STAT3

IL-12 JAK2/TYK2 STAT4/STAT4

IL-13 JAK1/JAK2/TYK2 STAT6/STAT6

IL-15 JAK1/JAK3 STAT5/STAT5

IL-21 JAK1/JAK3 STAT3/STAT3

IL-22 JAK1/TYK2 STAT3/STAT1/5

IL-23 JAK2/TYK2 STAT3/STAT4

EPO JAK2/JAK2 STAT5/STAT5

TPO JAK2/JAK2 STAT1/3/5

GM-CSF JAK2/JAK2 STAT5/STAT5

GH JAK2/JAK2 STAT1/3/5

Shuai K, Liu B. Nat Rev Immunol 2003;3:900–11; Yoshimura A et al. Arthr Res Ther 2005;7;100–10; Baker SJ et al. Oncogene 2007;26:6724–37; Rochman Y et al. Nat Rev Immunol 2009;9:480–90; Eyerich S et al. Trends 
Immunol 2010;31:354–61; Laurence A et al. Open Rheumatol J 2012;6:232–44; Vignali DAA, Kuchroo VK. Nature Immunol 2012:13:722–8; Tohyama M et al. J Invest Dermatol 2012;132:1933–5; Spolski R, Leonard WJ. Nat 

Rev Drug Discov 2014;13:379–95; Hunter, Jones. Nature Immunol 2015;16:448–57

STAT, signal transducer and activator of transcription.

Janus kinases (JAKs) Transmit Signals from Cytokines and 
Growth Factors to Modulate Gene Transcription



Available JAK Inhibitors for IBD

Tofacitinib Filgotinib Upadacitinib

FDA/EMA approval for UC: 2018 FDA approval for UC: NA

EMA approval for UC: 2021

FDA/EMA approval for UC: 2022

FDA/EMA approval for CD: 2023



Real-world Effectiveness Studies

RCTs generate a 

relatively small 

amount of initial 

high-quality data, 

collected over a 

short time-frame. 

They remain the 

‘gold standard’ in 

assessing safety 

and efficacy1,2
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Clinical evidence

Safety and clinical efficacy

Real-world evidence

Safety and effectiveness
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Long-term outcomes
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development phase
Phase 4
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Figure adapted from Katkade VB, et al. J Multidiscip Healthc. 2018;11:295–304. 
EHR, electronic health record; RCT, randomised controlled trial, RWE, real-world evidence. 

1. Nallamothu BK, et al. Circulation. 2008;118(12):1294–1303; 2. Katkade VB, et al. J Multidiscip Healthc. 2018;11:295–304.



Flanagan ME et al. J Med Chem 2010;53:8468-84.11. 
Danese S, et al. Am J Physiol Gastrointest Liver Physiol 2016; 310: G155-G162

https://www.ema.europa.eu/en/medicines/human/EPAR/xeljanz

• Inhibition of all JAKs (mainly JAK1 and JAK3)

• Dose-dependent efficacy

• Oral formulation

• Recommended induction dose is 10 mg twice a day for 8 weeks (can 
be extended up to 16 weeks)

• Recommended maintenance dose: 5 mg twice a day

• Dose adjustment in case of renal impairment or liver disease 

• Should be stopped if primary failure at week 16

• Can be restarted after a drug holiday

Tofacitinib: General Features



Tofacitinib: Real-World Effectiveness Studies

UNITED STATES6–9

FRANCE5

UK4

SPAIN10–11

NETHERLANDS2–3CANADA1

ITALY12

RWE, real-world evidence; UC, ulcerative colitis; UK, United Kingdom. 

1. Ma C, et al. Am J Gastroenterol. 2023;118(5):861–871; 2. Straatmijer T, et al. Clin Gastroenterol Hepatol. 2023;21(1):182–191.e2; 

3. Straatmijer T, et al. Aliment Pharmacol Ther. 2023;57(1):117–126; 4. Honap S, et al. J Crohns Colitis. 2020;14(10):1385–1393; 

5. Buisson A, et al. Aliment Pharmacol Ther. 2023;57(6):676–688; 6. Deepak P, et al. Clin Gastroenterol Hepatol. 2021;19(8):1592–1601; 

7. Chiorean MV, et al. BMC Gastroenterol. 2022;22:177; 8. Long MD, et al. Inflamm Bowel Dis. 2023;29(4):570–578; 

9. Dalal RS, et al. Inflamm Bowel Dis. 2023. doi:10.1093/ibd/izad087; 10. Chaparro M, et al. J Crohns Colitis. 2021;15:35–42; 

11. Chaparro M, et al. J Gastroenterol. 2023. doi:10.14309/ajg.0000000000002145; 12. Tursi A, et al. Expert Opin Pharmacother. 2023:1–8; 

13. Shin SH, et al. Therap Adv Gastroenterol. 2023;16:1–15; 14. Taxonera C, et al. Inflamm Bowel Dis. 2021;28(1):32–40; 15. Armuzzi A, et al. BMC Gastroenterol. 2023;23(1):17.
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Tofacitinib: Real-World Effectiveness Studies
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DSP, Disease Specific Programme; ENEIDA, National Study on Genetic and Environmental Determinants of Inflammatory Bowel Disease; ICC, Initiative on Crohn’s and Colitis; 

OLE, open-label extension; PRO, patient-reported outcome; RCT, randomised controlled trial; RWE, real-world evidence; TOUR, Tofacitinib Response in UC; 
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1. Sandborn WJ, et al. N Engl J Med. 2017;376:1723–1736; 2. Honap S, et al. J Crohns Colitis. 2020;14(10):1385–1393; 3. Chaparro M, et al. J Crohns Colitis. 2021;15(1):35–42; 

4. Deepak P, et al. Clin Gastroenterol Hepatol. 2021;19(8):1592–1601. 5. Sandborn WJ, et al. J Crohns Colitis. 2022; doi: 10.1093/ecco-jcc/jjac141; 6. Sandborn WJ, et al. J Crohns Colitis. 2022; doi: 10.1093/ecco-jcc/jjac141. [Supplementary appendix]; 

7. Chiorean MV, et al. BMC Gastroenterol. 2022;22(1):177; 8. Taxonera C, et al. Inflamm Bowel Dis. 2022;28(1):32–40; 9. Long MD, et al. Inflamm Bowel Dis. 2023;29(4):570-578; 10. Buisson A, et al. Aliment Pharmacol Ther. 2023;57(6):676–688; 11. 

Ma C, et al. Am J Gastroenterol. 2022; doi: 10.14309/ajg.0000000000002129; 12. Chaparro M, et al. Am J Gastroenterol. 2022; doi: 10.14309/ajg.0000000000002145; 13. Straatmijer T, et al. Clin Gastroenterol Hepatol. 2023;21(1):182–191; 14. 

Straatmijer T, et al. Aliment Pharmacol Ther. 2023;57(1):117–126; 15. Armuzzi A, et al. BMC Gastroenterol. 2023;23:17. doi: 10.1186/s12876-023-02640-7. 
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Real-World Evidence of Tofacinitib in Ulcerative Colitis: 
Short-Term and Long-Term Effectiveness and Safety 

Chaparro M et al. Am J Gastroenterol . 2023 Jul 1;118(7):1237-1247

Induction

Maintenance of remission



Real-World Evidence of Tofacinitib in Ulcerative Colitis: 
Short-Term and Long-Term Effectiveness and Safety 

Chaparro M et al. Am J Gastroenterol . 2023 Jul 1;118(7):1237-1247

Tofacitinib dose was escalated in 55 (66%) of those 
patients who relapsed
• 33 (60%) reached remission
• 12 (22%) had response
• 10 (18%) did not respond. 



Real-Life Efficacy of Tofacitinib in Various Situations in UC: A 
Retrospective Worldwide Multicenter Collaborative Study 

Resal T et al. Inflamm Bowel Dis . 2024 May 2;30(5):768-779

Retrospective multicenter cohort study
N= 391 UC patients receiving TOFA for ASUC (Truelove and Witts’ criteria) or Chronic Activity (CA)

Colectomy-free survival



Real-Life Efficacy of Tofacitinib in Various Situations in UC: A 
Retrospective Worldwide Multicenter Collaborative Study 

Resal T et al. Inflamm Bowel Dis . 2024 May 2;30(5):768-779



Tofacitinib Versus Oral Prednisolone for Induction of Remission in Moderately Active 
Ulcerative Colitis [ORCHID]: A Prospective, Open-Label, Randomized, Pilot Study

Singh A et al. J Crohns Colitis . 2024 Feb 26;18(2):300-307

Composite remission: total Mayo clinic score ≤2, with endoscopic sub-score of 0 and fcal. <100 mcg/g) at 8 weeks

N= 78 (43 TOFA, 35 PDN) 



Tofacitinib Versus Oral Prednisolone for Induction of Remission in Moderately Active 
Ulcerative Colitis [ORCHID]: A Prospective, Open-Label, Randomized, Pilot Study

Singh A et al. J Crohns Colitis . 2024 Feb 26;18(2):300-307



Tofacitinib for Biologic-Experienced Hospitalized 
Patients With Acute Severe Ulcerative Colitis

• A Retrospective Case-Control Study was performed evaluating the efficacy of tofacitinib induction in biologic-experienced patients 
admitted with ASUC requiring intravenous corticosteroids

Berinstein J. et al. Clin Gastroenterol Hepatol . 2021 Oct;19(10):2112-2120.e1

Risk of colectomy at 90 days

When stratifying according to treatment dose:
• 10 mg three times daily (HR, 0.11; 95% CI, 

0.02–0.56) was protective
• 10 mg twice daily was not significantly 

protective (HR, 0.66; 95% CI, 0.21–2.09).



Tofacitinib in Acute Severe Ulcerative Colitis (TACOS): 
A Randomized Controlled Trial 

Singh A et al. Am J Gastroenterol . 2024 Jan 22

❑ Single-center, double-blind, placebo-controlled trial randomized adult patients with ASUC (defined by the Truelove
Witts severity criteria) to receive either tofacitinib (10 mg thrice daily) or a matching placebo for 7 days while
continuing intravenous corticosteroids (hydrocortisone 100 mg every 6 hours).

❑ A total of 104 patients were randomly assigned to a treatment group (53 to tofacitinib and 51 to placebo).

❑ At day 7, response to treatment was achieved in 44/53 (83.01%) patients receiving tofacitinib vs 30/51 (58.82%)
patients receiving placebo (odds ratio 3.42, 95% confidence interval 1.37–8.48, P = 0.007).

❑ The need for rescue therapy by day 7 was lower in the tofacitinib arm (odds ratio 0.27, 95% confidence interval
0.09–0.78, P = 0.01).

❑ The cumulative probability of need for rescue therapy at day 90 was 0.13 in patients who received tofacitinib vs
0.38 in patients receiving placebo (log-rank P = 0.003).

❑ Most of the treatment-related adverse effects were mild. One patient, receiving tofacitinib, developed dural venous
sinus thrombosis



At 6 months of follow-up:

• All patients remained on combination therapy

• 71% (5/7) achieved a clinical response (decrease in partial Mayo score of ≥3). 

• 71% (5/7) showed biochemical improvement

• 43% (3/7) achieved endoscopic remission

Safety:
• One patient was diagnosed with 

hypercholesterolemia
• One developed an uncomplicated 

varicella zoster infection 
(successfully treated with oral 
valaciclovir and discontinuation of 
tofacitinib for 2 weeks)

AIM: to report the experience of combination biologic tofacitinib therapy in an Australian tertiary IBD center.

Combined Targeted Treatment Using Biologic-Tofacitinib Co-
Therapy in Chronic Active Ulcerative Colitis

Hilley P. et al. Inflamm Bowel Dis . 2021 Aug 19;27(9):e105-e106



https://www.ema.europa.eu/en/medicines/human/EPAR/jyseleca

• Selective inhibition of JAK1 

• Non-dose dependent efficacy

• Non-liver dependent activation and metabolism

• Oral formulation

• Recommended dose is 200 mg once a day 

• Dose adjustment to 100 mg per day if renal impairment (CrCl < 60 mL 
/ min)

• Should be stopped if primary failure at week 16

• Can be restarted after a drug holiday

Filgotinib: General Features



FILGOTINIB IS NOT APPROVED FOR USE IN UC OR CD

Clinical Remission at Week 10

Filgotinib 200 mg demonstrated a significant difference in achieving the primary endpoint of clinical 
remission at Week 10 in both the biologic-naïve and biologic-experienced studies
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Feagan et al. Lancet . 2021 Jun 19;397(10292):2372-2384

Filgotinib Efficacy in Ulcerative Colitis



FILGOTINIB IS NOT APPROVED FOR USE IN UC OR CD

Filgotinib 200 mg demonstrated a significant difference in achieving endoscopic remission and histologic 
remission measured with the Geboes Index at Week 10 compared with placebo in the biologic-naïve study

Endoscopic and Geboes histological remission at Week 10
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Filgotinib Efficacy in Ulcerative Colitis



FILGOTINIB IS NOT APPROVED FOR USE IN UC OR CD

Filgotinib 200 mg and 100 mg demonstrated a significant difference in achieving clinical remission at Week 58 when 
compared with their matched placebos

Clinical Remission at Week 58
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Feagan et al. Lancet . 2021 Jun 19;397(10292):2372-2384



Filgotinib Safety Profile

Modified from Feagan et al. Lancet . 2021 Jun 19;397(10292):2372-2384



Namour F, et al. Drug Metab Lett . 2016;10(1):38-48

Active metaboliteFilgotinib

CES2

carboxylesterase

EFFECT OF OTHER MEDICINAL PRODUCTS ON FIL

• FIL is primarily metabolised by CES2, which can be inhibited in vitro by medicinal products such 
as fenofibrate, carvedilol, diltiazem or simvastatin. The clinical relevance of this interaction is 
unknown

EFFECT OF FIL ON OTHER MEDICINAL PRODUCTS

CYP450 enzymes and UGT • FIL is not a clinically relevant inhibitor or inducer of most enzymes or transporters such as 
CYP450 and UGT*

• In vivo data demonstrated no inhibition or induction of CYP3A4 mediated metabolism

CYP2B6 • In vitro studies are inconclusive regarding the potential of FIL to induce CYP2B6. In vivo 
induction cannot be excluded

CYP1A2 • In vitro studies are inconclusive regarding the potential of FIL to induce or inhibit CYP1A2. No 
clinical studies have been performed to investigate interactions with CYP1A2 substrates and 
therefore the potential in vivo effect of concomitant induction and inhibition of CYP1A2 by 
filgotinib is unknown.

• Caution is recommended when FIL is co-administered with CYP1A2 substrates with a narrow 
therapeutic index

P-gp and BCRP • In vitro studies indicate that FIL and GS-829845 are not inhibitors of P-gp or BCRP.

Oral contraceptives • No effect in pharmacological study with ethinyl estradiol/levonorgestrel; no dose adjustment

HMG-CoA reductase inhibitors • No effect in pharmacological study with single dose atorvastatin, pravastatin or rosuvastatin; no 
dose adjustment

Antimycobacterials, antifungals, gastric 
acid reducing agents, oral anti-
diabetics, sedatives/ hypnotics

• No dose adjustment is required upon co-administration 
(See SmPC Table 7 for more details)

Filgotinib: Intestinal Metabolism



Filgotinib: Efficacy on Fatigue



• Selective inhibition of JAK1 

• Dose-dependent efficacy

• Oral formulation

• UC: Recommended induction dose is 45 mg once a day for 8 weeks 
(can be extended up to 16 weeks)

• UC: Recommended maintenance dose: 30 or 15 mg mg once a day

• Dose adjustment in case of renal impairment or liver disease 

• Flexible dosage: three different dosages

• Both UC and CD

• Can be restarted after a drug holiday

Upadacitinib: General Features

https://www.ema.europa.eu/en/medicines/human/EPAR/rinvoq



Clinical response 

Clinical remission 

Endoscopic  remission 



Comparative Effectiveness of Upadacitinib and Tofacitinib 
in Inducing Remission in UC: Real-World Data

Boneschansker L et al. Clin Gastroenterol Hepatol 2023 Aug;21(9):2427-2429.e1

In UPA group, 12 had been treated previously with TOFA but stopped treatment due to a lack of sustained efficacy 



Comparative Effectiveness of Upadacitinib and Tofacitinib 
in Inducing Remission in UC: Real-World Data

Boneschansker L et al. Clin Gastroenterol Hepatol 2023 Aug;21(9):2427-2429.e1

8 to 16 weeks after initiation



Comparative Effectiveness of Upadacitinib and Tofacitinib 
in Inducing Remission in UC: Real-World Data

Boneschansker L et al. Clin Gastroenterol Hepatol 2023 Aug;21(9):2427-2429.e1

❑ On multivariable analysis adjusting for demographics, disease duration, 
and extent, upadacitinib users had a 3 times higher odds of achieving 
clinical remission than tofacitinib users (OR 3.66; 95% CI, 1.52–8.78) and 
a 6 times higher odds of achieving either remission or improvement (OR 
6.34; 95% CI, 1.76–22.87)

❑ There was no difference in the odds of achieving remission in those who
had been treated previously with tofacitinib (n° 12) compared with those
naïve to JAK inhibition (n° 23) (42% vs 39%; OR, 0.79; 95% CI, 0.08–7.96).

❑ No Safety issues were arised



Upadacitinib Is Effective and Safe in Both Ulcerative Colitis 
and Crohn's Disease: Prospective Real-World Experience 

Friedberg S et al. Clin Gastroenterol Hepatol . 2023 Jul;21(7):1913-1923.e2



Upadacitinib Is Effective and Safe in Both Ulcerative Colitis 
and Crohn's Disease: Prospective Real-World Experience 

Friedberg S et al. Clin Gastroenterol Hepatol . 2023 Jul;21(7):1913-1923.e2
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Upadacitinib Is Effective and Safe in Both Ulcerative Colitis 
and Crohn's Disease: Prospective Real-World Experience 

Friedberg S et al. Clin Gastroenterol Hepatol . 2023 Jul;21(7):1913-1923.e2





Six patients who received
upadacitinib for steroid-refractory
ASUC



JAK inhibitor safety

EMA recommendations to minimise risk of serious side effects with Janus kinase 
inhibitors for chronic inflammatory disorders

In patients with:

▪ risk factors for blood clots in the lungs and in deep 

veins (VTE) 

The doses should be reduced in some patient groups who may 

be at risk of VTE, cancer or major CV problems

These safety findings apply to all approved uses of JAK 

inhibitors in chronic inflammatory disorders (RA, PsA, JIA, 

axSpA, UC, AD and alopecia areata)

The review confirmed Tofacitinib increases the risk of major CV

problems, cancer, VTE, serious infections and death due to any

cause when compared with TNF-alpha inhibitors

News 28/10/2022
EMA’s safety committee (PRAC) conclusions

In patients with:

▪ > 65 years or above

▪ increased risk of major CV problems (such as heart attack, stroke)

▪ history of current or past smoking

▪ increased risk of cancer

JAK-is should be used only if no suitable 
treatment alternatives are available 

Use JAK inhibitors with caution 

EMA recommendations to minimise risk of serious side effects 

with Janus kinase inhibitors for chronic inflammatory disordersNews 11/11/2022

https://www.ema.europa.eu/en/ne
ws/ema-recommends-measures-
minimise-risk-serious-side-effects-
janus-kinase-inhibitors-chronic



Doctors need caution to prescribe JAKs in patients without therapeutic alternatives in the 
following seetings:

• with heart failure
• with inherited coagulation disorders
• who have had venous thromboembolism, either deep venous thrombosis or pulmonary 

embolism
• who use combined hormonal contraceptives or hormone replacement therapy
• with malignancy
• who are undergoing major surgery
• Age >65 years
• Obesity (BMI>30)
• smoking 
• immobilisation.

JAK Inhibitors Safety: EMA (PRAC) Restrictions





Efficacy and Safety of Biologics and Small Molecule Drugs for
Patients with Moderate-to-Severe UC: A Systematic Review and Network Meta-analysis

Lasa JS et al. Lancet Gastroenterol Hepatol. 2021 Nov 29;S2468-1253(21)00377-0N=29 trials (4 head-to-head) were eligible for inclusion



Efficacy and Safety of Biologics and Small Molecule Drugs for
Patients with Moderate-to-Severe UC: A Systematic Review and Network Meta-analysis

Lasa JS et al. Lancet Gastroenterol Hepatol. 2021 Nov 29;S2468-1253(21)00377-0N=29 trials (4 head-to-head) were eligible for inclusion



• Tofa in second line vs Ustekinumab

And the other JAKis?

JAKs vs Biologics: When?



TAKE HOME MESSAGES

• Anti-JAKs are effective and relatively safe in ulcerative colitis and CD

• Efficient patient’s selection, screening and regular monitoring can reduce
risks for safety at minimum

• Data are lacking on paediatric population, elderly patients (> 65), and
pregnancy

• Several anti-JAK inhibitors are now available and head-to-head trials are
needed to compare their efficacy and safety.

• More data on combination therapy between anti-JAK and biologics or
between anti-JAK and other small molecules are needed
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