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1. We are moving from a TNF era, to a non-TNF era …. But should we?
2. The future is JAK’ed up …. if the JAKs can tone it down
3. Right drug, right patient, right time …. is there a road to Utopia? 

Three Take-Home Points



Favorable Outcomes
Sustained remission

No disease complications or 
surgery

No treatment complications or 
infections

No disability
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Evolving Therapeutic Pipeline in IBD
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Comparative Efficacy and Positioning of Current
Therapies for Management Of IBD
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INDUCTION OF REMISSION – FIRST LINE THERAPY
Placebo Biologic therapy

Efficacy of Biologics in CROHN’S DISEASE
Biologic-Naïve Patients



Only monotherapy with ADA and UST 
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Ustekinumab versus adalimumab for induction and 
maintenance therapy in biologic-naive patients with 
moderately to severely active Crohn’s disease: a multicentre, 
randomised, double-blind, parallel-group, phase 3b trial
Bruce E Sands, Peter M Irving, Timothy Hoops, James L Izanec, Long-Long Gao, Christopher Gasink, Andrew Greenspan, Matthieu Allez, 
Silvio Danese, Stephen B Hanauer, Vipul Jairath, Tanja Kuehbacher, James D Lewis, Edward V Loftus Jr, Emese Mihaly, Remo Panaccione, 
Ellen Scherl, Oksana B Shchukina, William J Sandborn, on behalf of the SEAVUE Study Group*

Summary 
Background Active-comparator trials are important to inform patient and physician choice. We aimed to evaluate the 
efficacy and safety of monotherapy with either ustekinumab or adalimumab in biologic-naive patients with moderately 
to severely active Crohn’s disease.

Methods We conducted a randomised, double-blind, parallel-group, active-comparator, phase 3b trial (SEAVUE) at 
121 hospitals or private practices in 18 countries. We included biologic-naive patients aged 18 years or older with 
moderately to severely active Crohn’s disease and a Crohn’s Disease Activity Index (CDAI) score of 220–450, who had 
not responded to or were intolerant to conventional therapy (or were corticosteroid dependent) and had at least one 
ulcer of any size at baseline endoscopic evaluation. Eligible patients were randomly assigned (1:1; via an interactive web 
response system) to receive ustekinumab (approximately 6 mg/kg intravenously on day 0, then 90 mg subcutaneously 
once every 8 weeks) or adalimumab (160 mg on day 0, 80 mg at 2 weeks, then 40 mg once every 2 weeks, subcutaneously) 
through week 56. Study treatments were administered as monotherapy and without dose modifications. Patients, 
investigators, and study site personnel were masked to treatment group assignment. The primary endpoint was the 
proportion of patients who were in clinical remission (CDAI score <150) at week 52 in the intention-to-treat population 
(ie, all patients who were randomly assigned to a treatment group). This trial is registered with ClinicalTrials.gov, 
NCT03464136, and EudraCT, 2017-004209-41.

Findings Between June 28, 2018, and Dec 12, 2019, 633 patients were assessed for eligibility and 386 were enrolled and 
randomly assigned to receive ustekinumab (n=191) or adalimumab (n=195). 29 (15%) of 191 patients in the 
ustekinumab group and 46 (24%) of 195 in the adalimumab group discontinued study treatment before week 52. 
There was no significant difference between the ustekinumab and adalimumab groups in the occurrence of the 
primary endpoint; at week 52, 124 (65%) of 191 patients in the ustekinumab group versus 119 (61%) of 195 in the 
adalimumab group were in clinical remission (between-group difference 4%, 95% CI –6 to 14; p=0·42). Safety for 
both groups was consistent with previous reports. Serious infections were reported in four (2%) of 191 patients in the 
ustekinumab group and five (3%) of 195 in the adalimumab group. No deaths occurred through week 52 of the study.

Interpretation Both ustekinumab and adalimumab monotherapies were highly effective in this population of biologic-
naive patients, with no difference in the primary outcome between the drugs.

Funding Janssen Scientific Affairs.

Copyright © 2022 Elsevier Ltd. All rights reserved.

Introduction 
Crohn’s disease is a chronic inflammatory disease of 
the gastrointestinal tract that is characterised by 
mucosal ulcerations, diarrhoea, and abdominal pain.1,2 
Conventional treatments include corticosteroids and 
immuno modulators (eg, azathioprine, mercaptopurine, 
and methotrexate).2,3 Tumour necrosis factor (TNF) 
antagonists, interleukin (IL)-12 and IL-23 inhibitors, or 
integrin inhibitors are recommended for use in patients 
who do not respond to or are intolerant to conventional 
therapy.1–5

Ustekinumab, a monoclonal antibody to the p40 
subunit of IL-12 and IL-23, and adalimumab, an anti-
TNF monoclonal antibody, are approved for use in the 
treatment of Crohn’s disease.6,7 In randomised controlled 
studies, both ustekinumab and adalimumab showed 
significantly higher rates of induction and maintenance 
of clinical remission in patients with Crohn’s disease 
than did placebo.4,8–10

Although a network meta-analysis compared the safety 
and efficacy of biologics in Crohn’s disease,11 indirect 
comparisons across studies can be problematic due to 
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and 66 (37%) had endoscopic response, and 92 (51%) 
and 75 (42%) had at least a 25% improvement in 
SES-CD from baseline (figure 4). When examined as a 
continuous variable, mean change in SES-CD from 
baseline to week 52 was –4·1 (SD 5·9) in the 
ustekinumab group and –3·1 (6·0) in the adalimumab 
group (nominal p=0·046).

Evaluation of endoscopic remission by baseline 
SES-CD showed that the proportion of patients reaching 
endoscopic remission declined with higher baseline 
SES-CD but remained similar between treatment groups. 
Endoscopic remission was reached in 23 (34%) of 
67 patients with mild endoscopic disease severity 
(SES-CD 3–6) and six (17%) of 36 patients with severe 
endoscopic disease severity (SES-CD >16) in the 
ustekinumab group and in 25 (37%) of 67 patients with 
mild endoscopic disease severity and seven (21%) of 
34 patients with severe endoscopic disease severity in the 
adalimumab group (appendix p 22). In the moderate and 
severe endoscopic disease subgroup (SES-CD >6), which 
corresponds more closely with enrolment criteria of 
other Crohn’s disease clinical studies, endoscopic 
response (added as a post-hoc analysis) was reached by 
51 (46%) of 112 patients in the ustekinumab group and 
41 (37%) of 112 in the adalimumab group, and remission 
was reached by 28 (25%) of 112 in the ustekinumab group 
and 30 (27%) of 112 in the adalimumab group 
(appendix p 23).

Inflammatory Bowel Disease Questionnaire results are 
summarised in the appendix (pp 24–25), as well as 
change from baseline in C-reactive protein and faecal 
calprotectin results (appendix pp 25–26) and the 
proportions of patients who had clinical and biomarker 
remission through week 52 (appendix p 26). For these 
endpoints, results were similar between treatment 
groups.

Median serum trough steady-state concentration at the 
last dosing visit was 2·0 µg/mL (IQR 1·1–3·6) for 
ustekinumab (week 48) and 7·8 µg/mL (3·9–10·3) for 
adalimumab (week 52). The proportions of patients who 
reached clinical remission at week 52 were mildly higher 
with higher final serum trough steady-state drug 
concentrations in both groups (appendix p 27).

At week 16, three (2%) of 179 evaluable patients had 
anti-ustekinumab antibodies and 112 (63%) of 177 had 
anti-adalimumab antibodies. At week 52, three (2%) of 
156 evaluable patients had anti-ustekinumab antibodies 
and 106 (74%) of 144 had anti-adalimumab antibodies. 
Through week 52, four (2%) of 190 evaluable patients in 
the ustekinumab group and 145 (74%) of 195 evaluable 
patients in the adalimumab group had anti-drug 
antibodies at one or more timepoints. Most patients 
(102 [70%] of 145) who were positive for anti-
adalimumab antibodies through week 52 had low 
titres (<1:8). In patients with anti-adalimumab 
antibodies, serum trough steady-state concentrations 
were inversely associated with anti-adalimumab 

antibody status and titres (appendix p 28). However, 
proportions of patients in clinical remission at week 52 
were not reduced in those with anti-adalimumab 
antibodies versus those without, regardless of titre 
(appendix pp 28–29). As only four patients were positive 
for anti-ustekinumab antibodies up to week 52, their 
effect on pharmacokinetics or efficacy could not be 
evaluated.

Figure 2: Primary and major secondary endpoints
(A) Proportions of patients in clinical remission, corticosteroid-free remission, clinical response, or PRO-2 symptom 
remission at week 52 and in clinical remission at week 16; 95% CIs were based on the Wald statistic with 
Mantel-Haenszel weight. (B) Median change from baseline to week 52 in the number of stools, abdominal pain 
scores, and sum of stools and abdominal pain scores in the previous 7 days; bars show IQR. Nominal p values for 
dichotomous endpoints were based on the two-sided Cochran-Mantel-Haenszel χ² test at a significance level of 0·05. 
Treatment group differences and p values were adjusted for randomisation stratification factors. Nominal p values 
for continuous endpoints were based on an analysis of covariance on van der Waerden normal scores with 
adjustment for baseline value and randomisation stratification factors. PRO-2=patient-reported outcome-2.
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Discussion 
Studies comparing biologic treatments are needed to 
inform clinician and patient decisions, including 
selection of first-line therapy in the treatment of Crohn’s 
disease. Previous reports were indirect comparisons that 
relied upon randomised withdrawal studies of 
successfully induced patients during maintenance,11 or 
retrospective, unblinded, non-randomised studies.22–25 To 
our knowledge, this is the first clinical trial to directly and 
prospectively compare two approved biologic treatments 
for Crohn’s disease, ustekinumab and adalimumab, in a 
randomised, double-blind, treat-through design.

Ustekinumab was not shown to be superior to 
adalimumab in the primary endpoint of proportion of 
patients in clinical remission at week 52 (between-group 
difference 4%, 95% CI –6 to 14; p=0·42). Clinical 
remission at week 52 was reached by most patients in 
both treatment groups. The treat-through study design 
accounted for all patients who received induction 
treatment, including patients with and without response. 
Clinical response and remission results continued to 
increase well beyond the originally studied induction 
periods (4–8 weeks). Efficacy was high in both treatment 
groups relative to previous studies that evaluated 
maintenance efficacy in patients with response after short 
induction periods. In the IM-UNITI ustekinumab 
maintenance study,10 52 (65%) of 80 biologic-naive 
patients who had clinical response 8 weeks after induction 
were in clinical remission at 1 year. In the CHARM 
adalimumab maintenance study,4 36 (42%) of 87 biologic-
naive patients who had clinical response 4 weeks after 
induction were in clinical remission at week 56. Unlike 
these studies, SEAVUE did not have a placebo group. The 
absence of a placebo group could lead to higher efficacy 
when using symptom-based efficacy scales alone, because 
patients know they received active study treatment. Thus, 
SEAVUE might reflect effectiveness observed in clinical 
practice more closely than placebo-controlled studies.

The high clinical efficacy in this study is also, in part, a 
reflection of the study population, which comprised 
biologic-naive patients with short disease duration and 
evidence of active inflammation at baseline (not a feature 
of the original pivotal studies).4,10 The median disease 
duration (2·6 years [IQR 0·7–7·3]) was similar to that in 
the SONIC study19 of infliximab and azathioprine in 
patients who had not previously received biologic or 
immuno suppressive therapy (2·3 years), but shorter 
than in previous studies of biologics in patients who had 
received previous immunosuppressive therapy (6·4 years 
in UNITI-2,10 7·9 years [range 0·3–44·1] in CHARM26). 
Notably, in SEAVUE, the proportions of patients in 
clinical remission at week 24 (58% in the ustekinumab 
group and 66% in the adalimumab group) were similar 
to that of the infliximab plus azathioprine group in 
SONIC19 at week 26 (102 [60%] of 169 patients; the time of 
the primary endpoint). Unlike this study, SONIC did not 
require evidence of active inflammation at baseline.

We observed rapid onset of clinical response and 
remission in both treatment groups as early as the first 
assessment point at week 2, and the proportions of 
patients with these outcomes increased even after 
week 16. High efficacy was shown without concomitant 
immunosuppression or dose adjustment. The treatment 
discontinuation rate was relatively low (15% in the 
ustekinumab group and 24% in the adalimumab group) 
compared with the original pivotal studies, which allowed 
for dose escalation, showing that efficacy might eventually 
be achieved when the original dose is maintained in this 
population. The FDA-approved dosages for each product 
do not indicate alternative doses. However, the European 
Medicines Agency have approved an adalimumab 
maintenance dosing interval of 1 week,27 and the 
ustekinumab maintenance dosing interval has been 
shortened to 4 or 6 weeks in observational studies.28,29 In 
the SERENE adalimumab study,30 weekly dosing using 
serum drug concentrations did not result in superior 
efficacy compared with adjustment based on clinical 
parameters; however, a control group to evaluate whether 
dose adjustment was beneficial was not included. Our 
findings suggest that almost two-thirds of biologic-naive 
patients who receive ustekinumab or adalimumab will, in 
time, reach and maintain clinical remission without dose 
adjustment at least up to 1 year.

Both treatment groups showed robust and similar 
endoscopic response (42% of patients in the ustekinumab 
group vs 37% in the adalimumab group) and remission 
results (29% vs 31%) at week 52. To our knowledge, these 
are the first endoscopic data in Crohn’s disease from a 
trial with treat-through design, which is reflective of real-
world use.

Ustekinumab and adalimumab were administered as 
monotherapy. 18% of patients were receiving immuno-
suppressants before enrolment with active disease and 

Figure 4: Endoscopic remission, endoscopic response, and improvement from baseline in SES-CD at week 52
95% CIs were based on the Wald statistic with Mantel-Haenszel weight. Nominal p values were based on the two-
sided Cochran-Mantel-Haenszel χ² test at a significance level of 0·05. Treatment group differences and p values 
were adjusted for randomisation stratification factors. SES-CD=Simple Endoscopic Score for Crohn’s Disease.
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Comparative Effectiveness of Biologics for Endoscopic
Healing of the Ileum and Colon in Crohn’s Disease
Neeraj Narula, MD, MPH, FRCPC1, Emily C.L. Wong, BHSc1, Parambir S. Dulai, MD2, John K. Marshall, MD, MSc, FRCPC1,
Vipul Jairath, MD, PhD3 and Walter Reinisch, MD, PhD4

INTRODUCTION: We compared the efficacy of adalimumab, infliximab, ustekinumab, and vedolizumab on the ability to
achieve endoscopic healing (EH) after 1 year of therapy in moderate-severe Crohn’s disease (CD).

METHODS: This was a pooled analysis of patient-level data from 299 patients with CD from 4 clinical trials.
Proportions of patients treated with each biologic were compared for achieving 1-year complete EH
(Simple Endoscopic Score for CD [SES-CD] <3) and ileal and colonic EH separately (SES-CD 5 0).
Multivariate logistic regression was used to model the relationship between biologics and 1-year
outcomes and adjusted for disease duration, concomitant corticosteroid use, and prior antitumor
necrosis factor failure.

RESULTS: Compared with vedolizumab (4/56 [7.1%]), adalimumab (17/61 [27.9%], adjusted odds ratio [OR]:
5.79, 95% confidence interval [CI]: 1.77–18.95, P5 0.004) and infliximab (39/141 [27.7%], aOR:
4.59, 95%CI: 1.48–14.22, P5 0.008) had superior rates of 1-year EH. No significant difference was
observed between vedolizumab and ustekinumab. Similar results were observed among biologic-naive
patients. Among patients with baseline ileal SES-CD ‡3, no significant differences were observed
between biologics for 1-year ileal EH. However, for large (>0.5 cm) ileal ulcers, infliximab (20/49
[40.8%]) had superior rates of no ileal ulcers compared with vedolizumab (2/23 [8.7%], aOR: 5.39,
95%CI: 1.03–28.05, P5 0.045). No other differences were observed. For colonic disease, compared
with ustekinumab (9/31 [29.0%]), adalimumab (30/48 [62.5%], aOR: 3.97, 95% CI: 1.45–10.90,
P5 0.007) had superior rates of 1-year EH in the colon, with similar trends observed for infliximab
(55/105 [52.4%], aOR: 2.08, 95% CI: 0.82–5.27, P5 0.121). No other differences were observed.

DISCUSSION: In this post hoc analysis, TNF-a antagonists were overall superior to vedolizumab and ustekinumab for
achieving 1-year EH in moderate-severe CD patients.

SUPPLEMENTARY MATERIAL accompanies this paper at http://links.lww.com/AJG/C508

Am J Gastroenterol 2022;117:1106–1117. https://doi.org/10.14309/ajg.0000000000001795

INTRODUCTION
Crohn’s disease (CD) is an inflammatory bowel disease (IBD)
characterized by transmural inflammation of any area of the
gastrointestinal tract. Healing of ulcers is an important target of
treatment in CD and is often referred to as endoscopic healing
(EH) (1,2). The association between achievement of EH and
improved outcomes is well established (3–5). Given the chronic
and progressive nature of CD, it is important for treatments to
demonstrate the ability to heal ulcers and is a requirement to
obtain regulatory approval for labeling claims. Treatment in CD
has evolved from immunosuppressants (e.g., methotrexate, aza-
thioprine, and 6-mercaptopurine) to more efficacious and safer
biologic therapies that target specific cytokines and receptors

implicated in the inflammatory pathway. Current biologics ap-
proved by Health Canada, the US Food and Drug Association,
and the European Medicines Agency for use in CD are adali-
mumab, infliximab, ustekinumab, and vedolizumab. Adalimu-
mab and infliximab are monoclonal antibodies that target the
tumor necrosis factor-alpha (TNF-a) protein. Ustekinumab
blocks interleukin-12 and interleukin-23 while vedolizumab
targets integrin-a4b7 (6,7). Clinical trials that have led to the
approval of these therapies are placebo-controlled without an
active comparator. The paucity of head-to-head clinical trial data
between CD treatments has led to uncertainty regarding the
positioning of treatments (8). Recently, the SEAVUE trial com-
pared ustekinumab and adalimumab and found no difference in

1Division of Gastroenterology, Department of Medicine and Farncombe Family Digestive Health Research Institute, McMaster University, Hamilton ON, Canada;
2Division of Gastroenterology, Northwestern University, Chicago, Illinois, USA; 3Division of Gastroenterology, Department of Medicine, Western University, London,
ON, Canada; 4Division of Gastroenterology and Hepatology, Department of Internal Medicine III, Medical University of Vienna, Vienna, Austria. Correspondence:
Neeraj Narula, MD, MPH, FRCPC. E-mail: Neeraj.narula@medportal.ca.
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infliximab. For this analysis, we did not distinguish between
originator and biosimilar infliximab because previous studies
have demonstrated no appreciable differences (18,19). The total
study duration was 54 weeks. Ileocolonoscopies were performed
twice in the study, at baseline and at week 54 (end of study), which
were all centrally read.

Data availability statement
Data can be made available on request to third parties.

Variables
This post hoc analysis included data from 299 participants treated
with ustekinumab, vedolizumab, adalimumab, and infliximab
throughout the UNITI, VERSIFY, EXTEND, and CT-P13 stud-
ies, respectively. These 299 participants had endoscopic data
available at baseline and at least 1 segment with a SES-CD score of
$3 at enrollment. A total of 334 patients participated in the
UNITI endoscopic substudy, of which 210 received ustekinumab
to week 8 of the induction studies (Figure 1). Of these 210 pa-
tients, 41 continued ustekinumab throughout the endoscopic
substudy of IM-UNITI and were included in this analysis. In
VERSIFY, of the 101 patients who received vedolizumab with
endoscopic data at baseline, 56 were treated with vedolizumab for
1 year and were included in the analysis. Regarding the EXTEND
study, a total of 64 patients received continuous adalimumab, of
which 61 had endoscopic data at baseline and were included in
this analysis. Finally, of the 220 patients enrolled in the CT-P13
study, 141 had endoscopic data available at baseline and the end
of study/week 54 and were therefore included in the analysis. All
analyses were conducted on an intention-to-treat basis.
SES-CDandulcer size.The SES-CD is an endoscopic scoring tool
that comprised 4 parameters (presence and size of ulcerations,
extent of ulcerated surface, extent of affected surface, and

presence of narrowings). Each parameter is scored from a scale of
0–3 across all 5 ileocolonic segments. Therefore, the total segment
SES-CD ranges from 0 to 12. The size of ulcers is evaluated as
0 (none), 1 (small, 0.1 to,0.5 cm), 2 (large, 0.5 to,2 cm), and 3
(very large,.2 cm), which are referred to accordingly throughout
the article.
Biologics for CD. Four biologics approved for the treatment of
CD were evaluated in this analysis: ustekinumab (data obtained
from the UNITI studies), vedolizumab (VERSIFY study), adali-
mumab (EXTEND study), and infliximab (CT-P13 study). In our
analysis, biologics were treated as categorical variables without
any meaningful hierarchy to the assignment of categories.
Therefore, the worst-performing biologic in each segment ana-
lyzed was the comparator for pairwise comparisons.
Subgroup analyses. Subgroup analyses were planned to evaluate
the effect of prior biologic exposure on the ability to achieve
outcomes. The decision to include this analysis was based on data
from the UNITI studies demonstrating lower rates of EH at week
8 among patients with prior biologic experience compared with
biologic-naive patients (20).

Outcomes
The primary objective of our study was to compare the efficacy of
4 approved biologics for CD on achieving 1-year overall EH,
defined as overall SES-CD ,3. Secondary outcomes included 1-
year EH of the ileum and colon separately, defined as a SES-CD of
0 in the segment assessed. One-year EH of the colon was defined
as a SES-CD of 0 in the entire colon. For each individual colon
segment, 1-year EH of the segment was defined as a SES-CD of
0 in the segment assessed. Additional subgroup analyses were
planned to evaluate outcomes across each colonic segment and to
compare outcomes in biologic-naive patients. Finally, sensitivity
analyses were conducted to evaluate outcomes among patients

Figure1.Flowchart of participants included. *Participants in the endoscopic substudywith endoscopicdata available at baselinewith SES-CD$3 in at least
1 segment. SES-CD, Simple Endoscopic Score for Crohn’s disease.
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Safety of a treatment strategy >> safety of specific agent

Vedolizumab

TNFa antagonists + IMM

TNFa antagonists/ 
Tofacitinib

Ustekinumab/
Vedolizumab + IMM

R
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k 
of
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er

io
us

 In
fe

ct
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n

Lesser Risk

Greater Risk

Figure 1. Comparative risk of serious and/or opportunistic infections with pharmacotherapy in patients with moderate to 
severe IBD [Abbreviations: IMM-Immunomodulators; TNFa-Tumor necrosis factora]

Risk Factors for 
Serious Infections

Older age

Moderate to severe 
disease activity

Concomitant use of 
corticosteroids

Narcotic use

Intrinsic systemic immune suppression 
potential of therapy 

(long-term risk of infections) …

And treatment effectiveness in 
controlling disease 

(short-term risk of infections)

Two Key Factors Influence Safety:



Vedolizumab vs. TNFa antagonists 
(reference),

adjusted HR (95% CI)
All serious infections Extra-intestinal serious 

infections
Gastrointestinal serious 

infections

All patients with IBD 0.79 
(0.56-1.13)

0.81 
(0.45-1.43)

1.82 
(1.08-3.07)

IBD phenotype
• Crohn’s disease
• Ulcerative colitis

1.30 
(0.80-2.11)

0.54 
(0.35-0.83)

1.43 
(0.73-2.79)

0.41 
(0.15-1.12)

2.90 
(1.21-6.94)

1.20 
(0.57-2.53)

Vedolizumab is safer than TNFa antagonists in patients with UC …

But no difference in risk of serious infections in patients with CD (and vedolizumab may be 
associated with higher-risk of disease-related infections in patients with CD)



Ustekinumab vs. 
TNFa antagonists 

(5 cohorts; 23,232 patients)

• CD: 51% lower risk of 
serious infections with 

ustekinumab
• UC: Knowledge gap

Ustekinumab vs. 
vedolizumab 

(5 cohorts; 1,420 patients)

• CD: 60% lower risk of 
serious infections with 

ustekinumab
• UC: Knowledge gap

Vedolizumab vs. 
TNFa antagonists 

(17 cohorts; 51,596 patients)

• CD: No difference in risk of 
serious infections (OR, 1.03)

• UC: 32% lower risk of serious 
infections with vedolizumab

Safety profile of advanced therapies for IBD varies, and is influenced by 
treatment effectiveness and intrinsic immune suppression

Risk of Serious Infections With Advanced Therapies for IBD 
Meta-Analysis of 20 Head-To-Head Studies

Solitano, …, Singh. Clin Gastroenterol Hepatol. 2022.



EFFECTIVENESS? SAFETY?VS.

We should (almost) always choose an ‘effective’ drug 
over a ‘safer’ drug

So, Should We Choose …



A. In adult outpatients with moderate to severe CD, who are naïve to biologics the AGA 
Recommends the use of infliximab, adalimumab or ustekinumab* over certolizumab pegol 
(Strong recommendation, moderate certainty of evidence)

Suggests the use of vedolizumab over certolizumab pegol (Conditional recommendation, low certainty of evidence)

B. In adult outpatients with moderate to severe CD, who have never responded to TNFa antagonists (primary 
non-response), the AGA 
Recommends the use of ustekinumab* (Strong recommendation, moderate certainty of evidence)

Suggests the use of vedolizumab (Conditional recommendation, low certainty of evidence)

C. In adult outpatients with moderate to severe CD, who have previously responded to infliximab (secondary 
non-response), the AGA 

Recommends the use of adalimumab or ustekinumab* (Strong recommendation, moderate certainty of evidence)

*Findings also likely extend to RisankizumabFeuerstein et al. Gastroenterology. 2021; Singh, et al. Gastroenterology. 2021.
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A. In adult outpatients with moderate to severe UC, who are naïve to biologics 
the AGA 

Suggest use of infliximab or vedolizumab, rather than adalimumab 
Conditional recommendation, moderate certainty of evidence

Comment: Patients, particularly those with less severe disease, who place higher value on the convenience of self-administered 
subcutaneous injection, and a lower value on the relative efficacy of medications, may reasonably chose adalimumab as an alternative

B. In adult outpatients with moderate to severe UC, who have never responded to 
infliximab (primary non-response), the AGA 

Suggest using ustekinumab or tofacitinib*, rather than vedolizumab or adalimumab
Conditional recommendation, moderate certainty of evidence

Comment: Patients, particularly those with less severe disease, who place higher value on the potential safety of medications, and a lower 
value on the relative efficacy, may reasonably chose vedolizumab as an alternative 

*Based on FDA guidance, tofacitinib is not recommended as first-line immunosuppressive therapy in patients with ulcerative colitis

Feuerstein,…, Singh. Gastroenterology. 2020; Singh, Allegretti et al. Gastroenterology. 2020.



Vermeire et al. ECCO. 2021.



Lasa, Olivera et al. Lancet Gastroenterol Hepatol. 2022.
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Loftus et al. New Engl J Med. 2023.



Biologic-naïve patients Biologic-exposed patients

Lasa, Olivera et al. Lancet Gastroenterol Hepatol. 2022.



Event (vs. TNF 
antagonist)

Tofacitinib 
5mg BID

Tofacitinib 
10mg BID

Serious infections 1.17 
(0.92–1.50)

1.48 
(1.17–1.87)

Opportunistic 
infections

1.82 
(1.07–3.09)

2.17 
(1.29–3.66)

Hepatic event 1.29 
(0.83–2.00)

2.14 
(1.43–3.21)

Non-melanoma skin 
cancer

1.90 
(1.04–3.47)

2.16 
(1.19–3.92)

Pulmonary 
embolism

2.93 
(0.79–10.83)

8.26 
(2.49–27.43)

Venous 
thromboembolism

1.66 
(0.76–3.63)

3.52 
(1.74–7.12)

Death 1.49 
(0.81–2.74)

2.37 
(1.34–4.18)

Ytterberg et al. N Engl J Med. 2022.



“… we are limiting all approved uses of JAK inhibitors (tofacitinib, 
upadacitinib, baricitinib) to certain patients who have not responded 

or cannot tolerate one or more TNF blockers”



Moderate to Severely Active CROHN’S DISEASE

Risk of disease-
related 

complications
(Disease Severity)

Risk of treatment-
related 

complications
(Comorbidities)

Patients’ values and 
preferences (lifestyle/logistics, 

speed of onset, costs)

First-line therapy: 
• TNF antagonists: Infliximab or Adalimumab, preferably in 

combination with immunomodulators 
• Risankizumab or ustekinumab (for patients with significant 

comorbidities or contraindications to TNF antagonists)

Severe Disease

High structural 
damage

High inflammatory 
burden

Significant impact on 
quality of life

Risk Averse

Prior serious infections

Prior malignancy

Advanced age, 
multiple comorbidities

First-line therapy: 
• Risankizumab or ustekinumab

• Vedolizumab

Second-line therapy 
(in patients with prior exposure to infliximab or adalimumab): 

• Risankizumab or ustekinumab
• Upadacitinib

• 2nd TNFa antagonist (in patients with loss of response due to 
immunogenicity, or intolerance, to first TNF antagonist)

Second-line therapy: 
• Infliximab or adalimumab 

monotherapy

Singh. Nat Rev Gastroenterol Hepatol. 2023.



Moderate to Severely Active ULCERATIVE COLITIS

Risk of disease-
related 

complications
(Disease Severity)

Risk of treatment-
related 

complications
(Comorbidities)

Patients’ values and 
preferences (lifestyle/logistics, 

speed of onset, costs)

First-line therapy: 
• Vedolizumab monotherapy (moderate disease); ozanimod as an oral 

alternative 
• Infliximab, preferably in combination with immunomodulators (severe 

disease, extra-intestinal manifestations) 
• Ustekinumab (for patients with significant comorbidities or 

contraindications to TNF antagonists)

Severe Disease

High structural 
damage

High inflammatory 
burden

Significant impact on 
quality of life

Risk Averse

Prior serious infections

Prior malignancy

Advanced age, 
multiple comorbidities

Second-line therapy: 
• Upadacitinib > tofacitinib (for patients with prior failure of infliximab)

• Infliximab or ustekinumab (for patients with prior exposure to vedolizumab)
• Vedolizumab (discontinued first-line biologic for intolerance)

First-line therapy : 
• Vedolizumab
• Ustekinumab

Second-line therapy: 
• Ozanimod

• Infliximab monotherapy
• Upadacitinib (or tofacitinib)

Singh. Nat Rev Gastroenterol Hepatol. 2023.



Right Drug, Right Patient, Right Time …. 

The Road to Utopia



Articles

www.thelancet.com/gastrohep   Published online February 1, 2023   https://doi.org/10.1016/S2468-1253(22)00427-7 7

two patients in the guselkumab monotherapy group 
discontinued study intervention due to COVID-19-
related events.

Among 214 randomly assigned patients, 
28 (13%) prematurely discontinued treatment before 
the last administration of study intervention (week 34) 
and 35 (16%) prematurely discontinued the study 
before the safety follow-up visit (between week 30 and 
week 50; figure 1; appendix p 17).

Overall, 98 (46%) women and 116 (54%) men 
participated and the mean age was 38·4 years (SD 12·0) 
(table 1). Demographic and baseline disease 
characteristics were similar among groups; however, 
43 (61%) of 71 patients in the combination therapy group 
and 47 (66%) of 71 patients in the guselkumab 

monotherapy group had endoscopic severe disease at 
baseline compared with 37 (51%) of 72 patients in the 
golimumab monotherapy group. Disease limited to the 
left side of colon was higher among patients in the 
combination therapy group (50 [70%] of 71 patients) than 
those in the golimumab (38 [53%] of 72 patients) or 
guselkumab (36 [51%] of 71 patients) monotherapy 
groups.

At week 12, 59 (83%) of 71 patients in the combination 
therapy group had clinical response compared with 
44 (61%) of 72 patients in the golimumab monotherapy 
group (adjusted treatment difference 22·1% [80% CI 
12·9 to 31·3]; nominal p=0·0032) and 53 (75%) of 
71 patients in the guselkumab monotherapy group 
(adjusted treatment difference 8·5% [–0·2 to 17·1; 

Figure 2: Proportion of patients with clinical response and clinical remission at weeks 12 and 38 and symptomatic remission over time
The proportion of patients who had achieved a clinical response (A) and clinical remission (B) according to the full Mayo score, and the proportion of patients who 
had achieved clinical remission according to the modified Mayo score (C) at weeks 12 and 38. (D) The proportion of patients who had achieved symptomatic 
remission over time. Patients in the combination group switched to guselkumab monotherapy after week 12. Error bars show 80% CIs; CIs for the dichotomous 
endpoint in each treatment group were based on the Wald statistic. The adjusted treatment difference between the combination therapy and the monotherapy 
groups and the 80% CIs were based on the Wald statistic with the Cochran-Mantel-Haenszel weight. Nominal p values were based on the two-sided Cochran-Mantel-
Haenszel χ2 test, stratified by corticosteroid use at baseline (yes or no).
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76%

61%
54%

83%

69%
61% 58%

75% 72%

37%
44%

22% 22%21%
31%

47% 48%

25% 21%24%
31%

Adjusted treatment
difference 22·1%

(80% CI 12·9 to 31·3);
nominal p=0·0032

Adjusted treatment
difference 22·5%

(80% CI 12·7 to 32·4)

Adjusted treatment
difference 21·6%

(80% CI 11·7 to 31·4)

Adjusted treatment
difference –2·8%

(80% CI –11·9 to 6·3)

Adjusted treatment
difference 10·8%

(80% CI 1·1 to 20·5)

Adjusted treatment
difference 16·9%

(80% CI 7·0 to 26·8)

Adjusted treatment
difference 27·1%

(80% CI 17·7 to 36·6)

Adjusted treatment
difference 15·5%

(80% CI 6·0 to 25·0);
nominal p=0·0412

Adjusted treatment
difference 14·5%

(80% CI 4·9 to 24·0);
nominal p=0·0578

Adjusted treatment
difference 12·7%

(80% CI 2·7 to 22·7)

Adjusted treatment
difference 21·5%

(80% CI 11·9 to 31·2)

Week 38Week 12 Week 38

Week 12 Week 38

Combination therapy
Golimumab monotherapy (n=72)
Guselkumab monotherapy (n=71)

Guselkumab (n=71)

Week

A  Clinical response (full Mayo score)  Clinical remission (full Mayo score)

 Clinical remission (modified Mayo score) Symptomatic remission

IBD Matchmaking (Rational Combination 
Therapy) Works

Feng et al. Biomed Pharmacother. 2023; Feagan et al. Lancet Gastroenterol Hepatol. 2023.



Predictive and Prognostic Biomarkers in IBD

Verstockt et al. Gastroenterology. 2021.



What we know now that associates with response?
• Clinical phenotype
• Pharmacological factors

What LIKELY determines 
response?

FAVORABLE factors UNFAVORABLE factors
Younger age at initiation Complicated disease phenotype 

(perianal disease, fistulizing disease)

Early clinical and/or endoscopic 
response to therapy

Severe disease activity at time of 
induction

No prior exposure to anti-TNF 
therapy

High inflammatory burden (high CRP, 
low albumin)

Concomitant immunomodulator 
use

Deep and/or extensive ulcers

Colonic disease location 
(vs. ileum-dominant disease)

Low trough concentrations, and 
presence of anti-drug antibodies

High BMI

What Determines Response to a Therapy?

Barre et al. Aliment Pharmacol Ther. 2018.
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Strong mid-stage data defy doubts following rival P�zer’s
spin o�.
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Precision pays off for Prometheus
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4/13/23, 8:06 PM Prometheus Biosciences Announces Positive Results for PRA023 in Both ARTEMIS-UC Phase 2 and APOLLO-CD Phase 2a Studies Enabling Pathway to Both First-in-Class and Best-in-Class Anti-TL1A mAb | Pro…
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Analysis of Artemis-UC by companion diagnostic status
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Press release by Prometheus Biosciences.



Raine and Danese. Gastroenterology. 2022.



1. TNFa antagonists still the best option for CD 
and severe UC

2. JAK1 inhibitors are potentially game-changing 
oral therapies for UC

3. The road to Utopia is long – till then, mass 
personalization based on comparative efficacy 
and safety is better than playing the lottery

Three Take-Home Points


