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Topics to be Discussed

1. Treatment Algorithms in CD

2. Key learnings for existing drug classes 
(TNF antagonists, vedolizumab, Il12-23s, JAKs)

3. Combination therapy 



The concept of step-care in UC remains
however….. 
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Step-Care in CD is Flawed

Disease severity
  at presentation?
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Because CD is Inexorably Progressive!

Pariente B, et al. Inflamm Bowel Dis 2011;17:1415–22 
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‘Top-down’ vs ‘Step-up’ Trial 2008

Image adapted from Aloi, M et al. Nat Rev Gastroenterol Hepatol 2014;11:99-108
D’Haens G et al. Lancet 2008;371:660-667. doi: 10.1016/S0140-6736(08)60304-9
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Cluster Randomization Trials    



REACT
Time to hospitalization/surgery/complication

34.7%

27.4%

10

20

30

40

Time (months)

Ho
sp

ita
lis

at
io

n,
 su

rg
er

y
or

 c
om

pl
ic

at
io

ns
 (%

)

HR (95% CI) = 0.73 (0.62, 0.86), p <0.001

0
0 3 6 9 12 15 18 21 24

Conventional management

Early combined immunosuppression

Khanna R, et al. Lancet. 2015 Nov 7;386(10006):1825–34



Model-Based Cumulative Incidence Rate 
(EC vs SC)
40.9% vs 43.1%
Adjusted Risk Difference
-1.5% (95% CI: -10.2% to 7.2%, p=0.73)
Risk Ratio
0.95 (95% CI: 0.79 to 1.15, p=0.59)

REACT 2 -Primary Outcome: CD-Related 
Complications

Jairath V et al  DDW  2022



Model-Based Cumulative Incidence Rate (EC vs SC, 
Active Disease)
44.1% vs 58.7%
Adjusted Risk Difference (Active Disease)
-15.1% (95%CI -27.8% to -2.4%)
Risk Ratio
0.75 (95%CI 0.60 to 0.95)

*C-reactive protein > 5 
mg/L

CD-Related Complications in Patients with 
Active* Disease

Jairath V et al  DDW  2022



CALM: Treat To Biomarker Remission

Early randomization*

Rescue group**
(escalation needed before next visit)

De-escalation
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Prednisone 
burst & taper

No treatment
ADA 160/80 mg, 

40 mg EOW
ADA 40 mg EW

ADA 40 mg EW + 
AZA 2.5 mg/kg/day

ADA 40 mg EOW+AZA

CM (n=122): escalation driven by CDAI, prednisone use

T2T (n=122): escalation driven by CDAI, FC, CRP, prednisone use

Treatment escalation:

ADA 40 mg EOW

Colombel JF. Lancet 2017



Colombel JF. Lancet 2017

CALM: Primary Endpoint at Week 48
CDEIS<4 and No Deep Ulcerations



CD Therapies 2024: Summary of Key Concepts 

• For most patients TNF antagonist are no longer the initial treatment of choice 

• Newer agents are not TNF antagonists with respect to dose-response  optimization or 
immunogenicity 

• Safety is important to patients – two classes of agents are completely  safe (vedolizumab/Il-12-
23)

• IL-23 antagonists and upadacitinib appear to have  greater efficacy than other agents for 
endoscopic outcomes 

• Efficacy ceiling is an enormous problem –combination therapy is the most promising solution 



Origins 



Greater Efficacy is Needed: Positive Yet
Sub-optimal Results with TNF Antagonists

.
Colombel JF. et al. Gastroenterology 2007
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Safety is Important to Patients 

By Haragayato .wikimedia.org, Blondel-Kucharski F. et al. Am J Gastroenterol. 2001;96(10):2915-20



Lobar Pneumonia with Pneumococcus



TREAT: Risk Factors for Serious Infections
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TNF Antagonists - Additional Grief 



Higher Infliximab Exposure is NOT Associated with 
an Increased Risk of AEs

Reference. Inflamm Bowel Dis. 2018;24(8):1808-1814

0

10

20

30

1st 2nd 3rd 4th

Fr
eq

ue
nc

y 
of

 in
fe

ct
io

ns

(<6.1) (6.2-14.9) (15-31.5) (>31.6)

15%

22%

15%

8%

Quartiles of infliximab levels (µg/ml)



Exposure –Response Relationship (IFX-UC)
A Decade of Quartile Analyses!

Post hoc analysis ACT 1 & 2

• 242 patients with UC

• IFX 5 mg/kg at weeks 0-2-6 
• 5 mg/kg q8 w

• IFX trough concentration quartile 
analysis at week 8, 30 and 54

Reference: Adedokun OJ, et al. Gastroenterology 2014;147(6):1296-1307



Clinical Remission at Week 4 and Endoscopic 
Response at Week 12

SERENE CD

D’Haens et al. Gastroenterology 2022. 162:1876-1890.



Univariable associations of time to immunogenicity 
using Kaplan-Meier and Cox proportional hazards 

methods – PANTS Study

Kennedy, NA. et al. Lancet Gastroenterol Hepatol 2019; 4:341–53



51% 25%

19% 5%

TDM for Secondary Loss of Response

Vande Casteele N, et al. Gastroenterology 2017;153(3):835-857.e6.


		                Drug Concentration

Anti-drug Abs

		Subtherapeutic drug trough concentration

		Therapeutic drug trough concentration



		Undetectable ADAb

		Nonimmune-mediated pharmacokinetic failure (51%)

↓

Dose escalate by either increasing the dose or decreasing the interval between drug administrations

		Mechanistic or pharmacodynamic failure (25%)

↓

Switch to drug out of class



		Detectable ADAb

		Immune-mediated pharmacokinetic failure (19%)

↓

Switch to drug in class and consider adding an immunomodulator

		Mechanistic or pharmacodynamic failure (5%)

↓

Switch to drug out of class and consider adding an immunomodulator
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Dose escalation in Crohn’s disease patients with subtherapeutic 
concentrations resulted in better disease control 

Vande Casteele N, et al. Gastroenterology 2015;148(7):1320-1329.e3.



Vedolizumab: Background 

• Ligand for α4β7 is MAdCAM

• Animal models show that ACT-1 selectively 
blocks trafficking of α4β7 positive 
lymphocytes to the gut 

• Raises possibility of gut specific immune 
modulation

• Striking benefit in cotton-top tamarin model   

Alpha 4 Beta 7

MAdCAM -1 ACT -1

Hesterberg PE et al. Gastroenterology 1996;111:1373-80

Podolsky et al. JCI 1993;92:372-80



GEMINI II CD: Clinical Remission and CDAI-100 Response at Week 6
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				To resize chart data range, drag lower right corner of range.
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REPREVIO: Vedolizumab for Post-Operative CD

• VDZ illustrates efficacy 
in a difficult to treat patient 
population

• Confers striking efficacy in an area of 
unmet medical need

Increasing disease activity (Rutgeerts score)

i0 – i2a i2b – i4

77% of patients who received VDZ had i0-i2a versus 
38% for placebo (P=0.0004)

Low vs high risk of recurrence

D’Haens et al presented at ECCO 2023 OP14. Copenhagen, Denmark; Not approved by Health Canada in the Product Monograph

33/4314/37 10/4323/37



Colombel JF et al. GUT 2016 Feb 18

Exposure-Adjusted Incidence Rates of Infections  
in the Overall Safety Population

Placebo Vedolizumab

Adverse event: Infection

UC and CD (n = 504)a UC and CD (n = 2830)d

No. of patients 
with event

No. of patients with event/100 
PY (95% Cl)

No. of patients 
with event

No. of patients with 
event/100 PY (95% Cl)

Any infectione 139 82.9 (68.3-97.5) 1606 63.5 (59.6-67.3)

Upper respiratory tract 
infections

67 34.7 (26.0-43.3) 967 28.6 (26.6-30.6)

Lower respiratory tract and 
lung infections

16 7.7 (3.9-11.5) 270 6.1 (5.3-6.8)



Anti-p40 Ustekinumab: Background 

NK or T cell 
membrane

p40p19

IL-23

p40
p35

IL-12

ustekinumab

No IL-12 or IL-23 
intracellular signal

1 Sandborn W, et al. Oral presentation. CCFA  2015 and 
  Rutgeerts P, et al . Oral presentation. ECCO 2016.
2 Feagan B, et al. Oral presentation. ACG and UEGW 2015.

• IL-12 & IL-23 are key cytokines in the pathogenic 
immune cascade of Crohn’s disease

• Ustekinumab is a fully human IgG1k monoclonal 
antibody binding the p40 subunit of interleukin-12 
and -23

• Inhibits IL-12- and IL-23-mediated signaling, 
cellular activation, and downstream cytokine 
production

• Approved for moderate to severe psoriasis and 
psoriatic arthritis

• Induction efficacy recently demonstrated in a broad 
CD population in UNITI-11 and UNITI-22

Sandborn W.J., et al. DDW 2016. Presentation 768. 



The Evolution of Psoriasis Therapy
2000-2017

Griffiths CE. et al. N Eng J Med. 2010;362(2):118-28
Lebwohl M et al. N Eng J Med. 2015;373(14):1318-28.
Papp KA, et al. N Eng J Med. 2017;376(16):1551-1560.



Ustekinumab Clinical Response and 
Remission Through Week 8

Clinical Remission

Clinical Response

Feagan et al  New Eng J Med  2016. 

UNITI-2

(anti-TNF Failure)

(anti-TNF Failure)

(Conv. Failure)

(Conv. Failure)



Why is Blockade of IL-23 Safe? 

• IL-23 is a key cytokine that is triggered when 
the microbiome barrier is disrupted

• IL-23 producing cells are ‘sentinels’ that become activated 
when microbiome is disrupted

• IL-23 sensitivity associated with IBD, psoriasis, 
and enthesopathy (PSA,) AS

• IL-23R SNPs

• IL-23 overproduction associated with IBD pathology

• Knockout mouse is immune competent!

Adapted from: Cua DJ and Sherlock JP, Nat Med. 2011;17(9):1055–6
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Risankizumab Induction: Clinical Remission Week 12
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GALAXI: Remission at Week 12
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Janus Kinase Inhibitors

Janus Kinase  Inhibitors



The ORAL Study



Serious Infections
incr. risk of serious infection leading to hospitalization or death; pulmonary and extrapulmonary TB, invasive 
fungal infections, and other opportunistic infections observed; most infections occur in combo w/ 
immunosuppressants; screen for latent TB infection before and during tofacitinib tx; initiate anti-TB tx before 
tofacitinib tx; weigh risk/benefit in pts w/ chronic or recurrent infection; monitor closely for infection s/sx during 
and after tx, incl. TB development in pts w/ negative TB test; D/C tofacitinib if serious infection develops

Malignancies
lymphoma and other malignancies observed; incr. rate of EBV-assoc. post-transplant lymphoproliferative dz 
observed in renal transplant pts receiving concomitant immunosuppressive meds

f



Upadacitinib: Clinical Remission (SF/APS) at Week 12

Co-primary endpoint

APS, abdominal pain score; CI, confidence interval; COVID-19, coronavirus disease 2019; NRI-C, nonresponder imputation–COVID-19; SF, stool frequency; UPA, upadacitinib; 
wk, week. 1. Colombel JF, et al. Gastroenterology. 2022;162(7):S-1394. 2. Loftus EV Jr, et al. United European Gastroenterol J. 2022;10(S8):103-104. 3. Panes J, et al. Oral 
presentation at: the American College of Gastroenterology Annual Scientific Meeting; October 21-26, 2022; Charlotte, NC. 

• Disease duration : 6-10 years
• CS : 35% and taper as of week 4
• Daily SF / AP :  6 / 2
• U-EXCEED : 100% BioIR (≥2 60%) 
• U-EXCEL : 45% BioR (≥2 30%) 

Daily SF ≤ 2.8 & daily APS ≤ 1 & not worse than BL



Upadacitinib :Endoscopic Response at week 12

Co-primary endpoint
Decrease in SES-CD of > 50% 

APS, abdominal pain score; CI, confidence interval; COVID-19, coronavirus disease 2019; NRI-C, nonresponder imputation–COVID-19; SF, stool frequency; UPA, upadacitinib; 
wk, week. 1. Colombel JF, et al. Gastroenterology. 2022;162(7):S-1394. 2. Loftus EV Jr, et al. United European Gastroenterol J. 2022;10(S8):103-104. 3. Panes J, et al. Oral 
presentation at: the American College of Gastroenterology Annual Scientific Meeting; October 21-26, 2022; Charlotte, NC. 

• Disease duration : 6-10 years
• CS : 35%
• SES-CD : 14-15
• U-EXCEED : 100% BioIR (≥2 60%) 
• U-EXCEL : 45% BioR (≥2 60%) 



Varicella-Zoster Infection  



We Need More Comparative Effectiveness Studies! 



SEAVUE ADA vs USTE

Sands B  et al Lancet 2022
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RISN-CA-00378-FM v1 October 2023 

Peyrin-Biroulet, L et al.  UEGW 2023

SEQUENCE: Risankizumab versus Ustekinumab: 
Week 24 and 48 Endpoints



Network Meta-analysis

Chaimani A et al. Chapter 11  Cochrane training manual 2020

• compare three or more interventions  across a 
network of studies.

• generates relative effect estimates  between  
interventions with a ranking and hierarchy of 
interventions.

• relies on the assumption that included trials 
are highly similar



How Do We Obtain Transformational Efficacy?



There is a well described path 
forward… 
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VEGA: Guselkumab + Golimumab

STUDY

Phase 2a, randomized, double-blind, placebo-controlled, active-comparator-controlled, parallel-group, proof-of-
concept, multicentre study

PURPOSE

To evaluate the safety and efficacy of combination therapy with guselkumab and golimumab in patients with 
moderately to severely active ulcerative colitis

PRIMARY ENDPOINT MAJOR SECONDARY ENDPOINTS
 Clinical response at Week 12 defined by Mayo score  Clinical remission at Week 12 defined by Mayo score

Feagan B et al.  Lancet Gastroenterology and Hepatology 2023. In press



VEGA Clinical Response and Remission at Week 12

Feagan B.  et al.  Lancet Gastroenterology and Hepatology.In press

• A greater proportion of patients in the combination group achieved clinical response and 
remission at week 12

Clinical Response 
(decrease from baseline in the Mayo 

score ≥30% and ≥3 points with either a 
decrease in rectal bleeding subscore ≥1 
or a rectal bleeding subscore of 0 or 1)

Clinical Remission 
(Mayo score ≤2 with no individual 

subscore >1

Clinical Remission 
(modified Mayo score: Mayo stool 

frequency subscore of 0 or 1 and not 
increased from baseline, a rectal 
bleeding subscore of 0, and an 

endoscopy subscore of 0 or 1 with no 
friability present on the endoscopy)

aThe adjusted treatment difference between the combination therapy vs the monotherapy groups were based on the Wald statistic with CMH 
weight; bThe p-value was based on the CMH chi-square test, stratified by corticosteroid use at baseline (yes/no); cThe 80% confidence intervals 
for response rates were based on the Wald statistic. GUS: guselkumab; GOL: golimumab

ECCO 2022 data may include drugs, doses and indications not approved by Health Canada



Explorer -Triple Combination Therapy with 
Vedolizumab, Adalimumab and MTX  in CD
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Summary: Differences Between Agents 
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Anti-TNF Vedolizumab JAKs Ustekinumab\23s

• IFX: fast onset of action 
• ADA: Convenient (SQ)
• TDM++ based dose adjustments
• Treats EIMs
• Excellent safety record in pregnancy
• No increased risk of solid 

malignancies

• Gut-specific
• Excellent 

safety profile
• Low immunogenicity
• Live vaccines

• Oral
• Rapid onset
• High endoscopic  response 
• No immunogenicity
• Stable pharmacokinetics

• Excellent safety profile
• High  endoscopic  response 

rates for anti-IL-23s
• Convenient (SQ q8w)
• Low immunogenicity
• Treats associated psoriasis)

• Infections
• Skin CA?
• High immunogenicity – often needs 

IMM-↓ safety
• Need for combined therapy 

• Thought to have slower 
onset of action (VDZ faster 
ADA in VARSITY for UC)

• EIM?

• Not approved for 
biologic-naïve

• DVT/PE risk to be defined
• Herpes zoster
• Cytopenias
• Concerns regarding  pregnancy

• EIMs?



• For most patients TNF antagonists are no longer the initial treatment of choice in CD 
• Safety is important to patients – two classes of agents are completely safe (vedolizumab/IL-12-23s)
• Newer agents are not TNF antagonists with respect to dose-response optimization or immunogenicity 
• IL-23 antagonists and upadacitinib appear to have greater efficacy than other agents for  endoscopic 

outcomes 
• Efficacy ceiling is an enormous problem –combination therapy is the most promising solution combination 

therapy 

Medical Therapies in the Treatment of CD: 
Conclusions 
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