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Therapeutic Advances in 
Gastroenterology

Is there an optimal sequence of biologic 
therapies for inflammatory bowel 
disease?
Brian Bressler

Abstract:  Over the past two decades, 11 biologic agents have been approved for use in 
most countries for the treatment of moderate-to-severe inflammatory bowel disease 
(IBD). Antitumor necrosis factor α (anti-TNF) agents are commonly used as the first 
biologic in clinical practice, and nearly all pivotal studies of induction therapy enrolled 
patients with and without prior use of anti-TNF therapy. This narrative review presents 
a reasonable approach to devising treatment sequences, examining the magnitude of 
benefit for each drug versus placebo or active comparator and then considering how that 
benefit changes with prior anti-TNF treatment. Data from ULTRA 2, GEMINI 1, VARSITY, 
and True North in patients with ulcerative colitis indicate that induction adalimumab, 
vedolizumab, and ozanimod showed lower clinical remission rates after anti-TNF 
therapy, while UNIFI, OCTAVE 1&2, and U-ACHIEVE/U-ACCOMPLISH show ustekinumab, 
tofacitinib, and upadacitinib did not. In patients with Crohn’s disease, endoscopic 
remission or mucosal healing after induction therapy rather than clinical remission as 
well as assessment of persistent endoscopic remission are good measures of long-
term disease outcomes. Considering the drugs for which data on endoscopic remission 
rates are available, EXTEND and GEMINI 2&3 show adalimumab and vedolizumab with 
persistently lower endoscopic remission rates after prior anti-TNF therapy, while IM-
UNIFI, SEAVUE, and FORTIFY show ustekinumab and risankizumab did not. Data from 
the multicenter retrospective EVOLVE study indicate that the effectiveness of anti-TNF 
therapy does not seem to be significantly impacted by prior vedolizumab therapy, and 
may further suggest the benefit of using vedolizumab as a first-line biologic. As adverse 
event rates remain low across all treatments, the magnitude of harm from untreated or 
poorly treated disease far outweighs harm from any individual therapy. Regardless of 
the treatment sequence, careful monitoring for early signs of treatment nonresponse 
and switching to another potentially highly active therapy are critical to effective 
management of IBD.
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Introduction
Over the past two decades, 11 biologic agents 
have been approved for use in most countries for 
the treatment of moderate-to-severe inflamma-
tory bowel disease (IBD).

The tumor necrosis factor (TNF)-α antagonists 
infliximab1,2 and adalimumab3,4 (and their equiva-
lent biosimilars) are used in both ulcerative colitis 
(UC) and Crohn’s disease (CD), as are the anti-
α4β7-integrin vedolizumab5,6 and the anti-inter-
leukin (IL)12/23 ustekinumab.7 The anti-TNF 
golimumab,8 the JAK inhibitors tofacitinib9 and 
upadacitinib,10 and the sphingosine 1-phosphate 
receptor modulator ozanimod11 are used in UC 
only, while the anti-TNF certolizumab pegol,12 
the anti-integrin natalizumab,13 and the anti-IL23 
risankizumab14,15 are used in CD only.

After induction therapy with each of these drugs, 
fewer than 20% of patients show clinical remis-
sion, and the rate improves to only half of all 
patients after treatment with maintenance ther-
apy. This, in turn, leads to low rates of treatment 
persistence. Approximately one-third of patients 
switch to a second biologic after a year, and 20% 
continue on to a third drug.16 Whether the conse-
quences of multiple years of ineffectual treatment 

can be avoided through better treatment sequenc-
ing is critical to consider.

Because of the long experience with anti-TNF 
agents, they are commonly used as the first biologic 
in clinical practice. However, management guide-
lines offer conflicting recommendations on whether 
that is best. For CD patients, the European Crohn’s 
and Colitis Organisation (ECCO) recommends 
using any anti-TNF therapy in the first line17 while 
the American College of Gastroenterology recom-
mends any anti-TNF or vedolizumab18 and the 
American Gastroenterological Association (AGA) 
recommends infliximab, adalimumab, or usteki-
numab.19 For UC patients, AGA recommends 
using infliximab or vedolizumab first20 but ECCO 
does not overtly favor any individual treatment or 
class of treatments over another as first-line 
therapy.21

These conflicting recommendations largely stem 
from the difficulties associated with comparing 
treatment effectiveness across trials, particularly as 
many have different designs. In the past few years, 
at least five network meta-analyses attempted to 
correct for these differences by extracting data 
from randomized controlled trials in IBD, indi-
rectly comparing results, and rank-ordering the 
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drugs according to their likelihood of achieving 
clinical remission with induction therapy. Yet, 
here, too, no consensus has emerged. In two anal-
yses in UC, one ranked infliximab and vedoli-
zumab first overall but ranked ustekinumab or 
tofacitinib first for patients previously treated with 
anti-TNF therapy,22 while the other ranked upa-
dacitinib first with no distinction for prior treat-
ment.23 One analysis in CD ranked infliximab or 
adalimumab first and adalimumab or risanki-
zumab second,24 while another ranked infliximab 
first overall, but ranked risankizumab first when 
dividing patients into biologic-naïve and biologic-
exposed cohorts.25 Putting these data together 
suggests that patients with UC who are naïve to 
anti-TNF therapy could start with infliximab, 
vedolizumab, or upadacitinib, and then switch to 
ustekinumab or tofacitinib after treatment failure, 
while TNF-naïve patients with CD could start 
with infliximab or adalimumab, and then switch 
to risankizumab as second-line therapy.

However, utility of these analyses may be limited. 
In the UC studies, one of the analyses22 consid-
ered neither upadacitinib nor ozanimod because 
they were not yet available, while the other23 
included the investigational etrolizumab, whose 
study in IBD has since been discontinued. 
Furthermore, the CD studies ranked the thera-
pies only according to their ability to achieve clin-
ical remission, yet, as discussed below, endoscopic 
remission or mucosal healing may be more 
informative in predicting long-term disease 
outcomes.26,27

This narrative review presents an alternative 
approach, considering each trial on its own and 
examining the magnitude of benefit for the drug 
versus placebo or active comparator. Because 
nearly all pivotal studies of induction therapy 
enrolled patients with and without prior use of 
anti-TNF therapy, it is therefore possible to 
devise treatment sequences based on how that 
benefit changes with prior anti-TNF treatment.

Although definitions of clinical and endoscopic 
remission vary somewhat between studies, and 
one cannot derive statistically significant results 
from subgroup post hoc comparisons, review of 
available data can nevertheless offer some insight 
into whether each agent might best be used first 
or second (or third) in a treatment sequence in 
TNF-naïve and TNF-exposed patients. Thus, 

the sections to follow analyze studies of adali-
mumab, vedolizumab, ustekinumab, tofacitinib, 
upadacitinib, ozanimod, and risankizumab in UC 
and/or CD using this methodology. (Certolizumab 
pegol, golimumab, and natalizumab are not dis-
cussed here as there are fewer data available and 
they are less commonly used in clinical practice.) 
First, study data on induction therapy in UC are 
considered for each biologic based on clinical 
remission rates before and after anti-TNF ther-
apy. A similar strategy is employed for study data 
on endoscopic remission rates with maintenance 
therapy in CD. Next, efficacy of biologic therapy 
is considered when anti-TNF is not used first, and 
finally, considerations are presented for potential 
treatment sequencing.

Clinical remission rates with induction 
therapy in UC
Broadly speaking, in patients with UC, induction 
adalimumab, vedolizumab, and ozanimod 
showed lower clinical remission rates after anti-
TNF therapy, while ustekinumab, tofacitinib, 
and upadacitinib did not (Table 1).

Drugs that show lower clinical remission rates 
after anti-TNF therapy
Adalimumab.  The ULTRA 2 study3 compared 
adalimumab versus placebo in patients with mod-
erate-to-severe UC. At week 8, there was a 
7.2 percentage-point difference in the rate of 
clinical remission for the entire cohort (16.5% 
for adalimumab versus 9.3% for placebo). Among 
those naïve to anti-TNF, the difference was even 
greater at 10.3 points (21.3% versus 11.0%). 
However, the advantage for adalimumab was lost 
among the anti-TNF-exposed patients, where a 
difference of only 2.3 percentage points was 
noted (9.2% versus 6.9%). A similar pattern was 
seen when comparing clinical response rates. 
Here, a difference in the rate between drug and 
placebo was 20.7 points for anti-TNF-naïve 
(59.3% versus 38.6%) but only 8.0 in TNF-
exposed patients (36.7% versus 28.7). The impor-
tance of considering prior anti-TNF use was 
particularly obvious when assessing mucosal 
healing rates: in TNF-naïve patients, there was a 
14.1-point difference between adalimumab and 
placebo (49.3% versus 35.2%) but only a 1.9-
point difference in TNF-exposed patients (28.6% 
versus 26.7%).
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Vedolizumab.  Analysis of data from the GEMINI 
1 study5,28 also showed lower rates of efficacy in 
TNF-exposed than in TNF-naïve patients treated 
with induction vedolizumab versus placebo. At 
week 8, the difference in clinical response rates for 
the full cohort was 26.1 percentage points between 
vedolizumab and placebo (47.1% versus 25.5%) 
and a difference of 11.5 points for clinical remis-
sion (16.9% versus 5.4%). Yet, when prior anti-
TNF therapy use was considered, the difference 
in clinical response rate was greater in the TNF-
naive group (difference 26.8; 53.1% versus 26.3%) 
than in the TNF-exposed group (difference 18.4; 
39.0% versus 20.6%), and was considerably 
greater when evaluating clinical remission rates in 
TNF-naïve (difference 16.5; 23.1% versus 6.6%) 
than TNF-exposed (difference 6.5; 9.8% versus 
3.2%) groups. An even greater difference between 
TNF-naïve and TNF-exposed patients was seen 
in mucosal healing rates, with a difference of 
24.2 percentage points in the TNF-naïve cohort 
(49.2% versus 25.0%) and only 9.9 points in the 
TNF-exposed cohort (30.5% versus 20.6%).

The phase IIIb VARSITY study comparing adali-
mumab with vedolizumab in patients with UC is 

one of the few prospective head-to-head studies 
in IBD.29 Results demonstrated superiority for 
vedolizumab over adalimumab in achieving clini-
cal remission, with a difference of 8.8 percentage 
points between the two arms (31.2% versus 
22.5%). But when evaluating only patients with 
prior exposure to an anti-TNF therapy other than 
adalimumab, clinical remission rate with both 
drugs fell to 20.3% and 16.0%, respectively. 
Similar outcomes were noted when evaluating the 
secondary endpoint of endoscopic remission: in 
the overall population, there was a 12-point dif-
ference between vedolizumab and adalimumab 
(39.7% versus 27.7%), but in the TNF-exposed 
group, rates were lower in both groups (26.6% 
versus 21.0%).

Ozanimod.  The True North study of induction 
ozanimod11 assessed clinical remission, clinical 
response, and endoscopic remission at 10 weeks 
in patients previously treated with an anti-TNF, 
vedolizumab, or tofacitinib, but subgroup analy-
sis was only done for clinical remission in those 
with prior anti-TNF exposure. In the overall 
population, there was a difference of 12.4 per-
centage points in the clinical remission rate 

Table 1.  Clinical remission in UC with and without prior use of anti-TNF therapy.*

Overall TNF naive TNF exposed

  Drug Placebo Difference Drug Placebo Difference Drug Placebo Difference

Drugs that show lower clinical remission rates after anti-TNF therapy

 � Adalimumab 
(ULTRA 2)

16.5% 9.3% 7.2 21.3% 11.0% 10.3 9.2% 6.9% 2.3

 � Vedolizumab 
(GEMINI 1)

16.9% 5.4% 11.5 23.1% 6.6% 16.5 9.8% 3.2% 6.5

 � Ozanimod  
(True North)

18.4% 6.0% 12.0 22.1% 6.6% 15.5 10% 4.6% 5.4

Drugs that show similar clinical remission rates before and after anti-TNF therapy

 � Ustekinumab 
(UNIFI)

15.5% 5.3% 10.2 18.4% 9.9% 8.5 12.7% 1.2% 11.5

 � Tofacitinib 
(OCTAVE 1, 
OCTAVE 2)

18.5%, 16.6% 8.2%, 3.6% 10.3, 13.0 23.7%, 22.1% 12.5%, 8.5% 11.2, 13.5 12.3%, 12.0% 0.8%, 0.0% 11.5, 12.0

 � Upadacitinib 
(U-ACHIEVE, 
U-ACCOMPLISH)

16.0%, 33.0% 5.0%, 4.0% 21.0, 29.0 35.2%, 37.5% 9.2%, 5.9% 26.0, 31.6 29.6%, 17.9% 2.4%, 0.4% 27.2, 17.5

*Data shown are from independent trials with different trial designs. It is not possible to compare across trials. Difference represents absolute 
change in percentage points between drug and placebo.
TNF, tumor necrosis factor; UC, ulcerative colitis.
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between ozanimod and placebo (18.4% versus 
6.0%), and the magnitude of benefit was even 
somewhat better in those who were naïve to anti-
TNF therapy (15.5-point difference; 22.1% ver-
sus 6.6%). However, in those previously treated 
with anti-TNF therapy, clinical remission rates 
were considerably worse, with a difference of 
only 5.4 percentage points (10% versus 4.6%) 
between ozanimod and placebo, which was not 
statistically significant.

Summary.  Despite differences in the design of 
ULTRA 2, GEMINI 1, VARSITY, and True 
North studies, and despite the fact that each of 
the drugs studied has a different mechanism of 
action, the studies all showed that the use of adali-
mumab, vedolizumab, and ozanimod yield lower 
rates of clinical remission, clinical response, and/
or endoscopic remission in UC patients previ-
ously treated with anti-TNF therapy. These data 
suggest that vedolizumab and ozanimod would 
optimally be used earlier in the treatment 
sequence in patients with UC, before initiating 
anti-TNF therapy, and that in general switching 
to a second anti-TNF therapy after initial failure 
is not an optimal strategy.

Drugs that show similar clinical remission rates 
before and after anti-TNF therapy
Ustekinumab.  In the ustekinumab UNIFI 
induction study in moderate-to-severe UC,7 
prior treatment did not seem to have an effect 
on clinical remission rate, although patients 
were stratified based on prior exposure to any 
biologic therapy, including an anti-TNF or 
vedolizumab. At week 8, there was a 10.2 per-
centage point difference between ustekinumab 
and placebo in the overall cohort (15.5% versus 
5.3%), an 8.5-point difference in biologic-naïve 
patients (18.4% versus 9.9%), and an 11.5-point 
difference in biologic-exposed patients (12.7% 
versus 1.2%). Clinical response rates were also 
quite similar regardless of prior biologic use. In 
the overall cohort, there was a 30.5 percentage 
point difference between ustekinumab and pla-
cebo (61.8% versus 31.3%), a 30.9-point differ-
ence in biologic naïve patients (66.7% versus 
35.8%), and a 29.9-point difference in biologic-
exposed patients (57.2% versus 27.3%). The dif-
ference between ustekinumab and placebo was 
similarly minimal when considering the end-
point of endoscopic improvement, with a 12.1-
point difference in the biologic-naïve group 

(33.3% versus 21.2%) and a 14.3-point differ-
ence (21.1% versus 6.8%) in the biologic-
exposed group.

Tofacitinib.  In the OCTAVE 1 and OCTAVE 2 
studies of induction tofacitinib,9 prior exposure 
to anti-TNF therapy did not seem to alter out-
comes. The difference in clinical remission rates 
at 8 weeks between tofacitinib and placebo in 
the overall group was 10.3 percentage points in 
OCTAVE 1 (18.5% versus 8.2%) and 13 per-
centage points in OCTAVE 2 (16.6% versus 
3.6%). On subgroup analysis, TNF-naïve and 
TNF-exposed patients also showed similar 
outcomes. In OCTAVE 1, the difference 
between tofacitinib and placebo in the TNF-
naïve group was 9.4 points (25.2% versus 
15.8%) and in the TNF-exposed it was 
11.1 points (12.6% versus 1.5%), while in 
OCTAVE 2, TNF-naïve patients saw a 13.5-
point difference (22.1% versus 8.5%), and TNF-
exposed patients saw a 12-point difference 
(12.0% versus 0%). Mucosal healing rates were 
also unaffected by prior anti-TNF use. In 
OCTAVE 1, there was a difference of 15.7 per-
centage points (31.3% versus 15.6%) in the 
overall population and 17.9 points (24% versus 
6.2%) in TNF-exposed patients, while in 
OCTAVE 2 there was a difference of 16.8 points 
in the overall population (28.4% versus 11.6%) 
and 15.6 points (21.8% versus 6.2%) in TNF-
exposed patients.

Upadacitinib.  Induction upadacitinib versus pla-
cebo was evaluated in a pair of studies10 that 
showed largely similar results somewhat different 
magnitudes of benefit in biologic-naïve and bio-
logic-exposed patients, but the difference was 
fairly small and both groups in each study showed 
clinical remission rates similar to that in the overall 
cohort. The clinical remission rate at week 8 in the 
overall population in U-ACHIEVE was 26% with 
upadicitinib versus 5% with placebo, or a differ-
ence of 21 percentage points, and was 33% versus 
4%, or a difference of 29 points, in U-ACCOM-
PLISH. Among those with no prior biologic use 
(i.e. anti-TNF, vedolizumab, or ustekinumab), the 
difference in clinical remission rates was similar to 
the overall population in both U-ACHIEVE (26-
point difference; 35.2% versus 9.2%) and 
U-ACCOMPLISH (31.6-point difference; 37.5% 
versus 5.9%). Biologic-exposed patients in 
U-ACCOMPLISH (27.2-point difference; 29.6% 
versus 2.4%) and in U-ACHIEVE showed 
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generally similar outcomes (17.5-point difference; 
17.9% versus 0.4%). Of note, differences in endo-
scopic remission were more noticeable, with a dif-
ference of 13 percentage points (14% versus 1%) 
in the overall population in U-ACHIEVE and a 
similar magnitude of benefit of 16 percentage 
points (18% versus 2%) in U-ACCOMPLISH. 
This difference was unchanged or improved when 
restricting to only the biologic-naïve cohort 
[16.5 points (19.1% versus 2.6%) and 21.4 points 
(23.8% versus 2.4%), respectively], and fell when 
restricting to the biologic-exposed cohort 
[8.9 points (8.9% versus 0%) and 11.5 points 
(12.7% versus 1.2%), respectively].

Summary.  Data from UNIFI, OCTAVE 1&2, 
and U-ACHIEVE/U-ACCOMPLISH show a 
similar magnitude of benefit in clinical remission 
rates when induction ustekinumab, tofacitinib, 
and upadicitinib are compared with placebo 
regardless of treatment history, suggesting that 
saving these agents for a later line of therapy 
might be a prudent approach.

Endoscopic remission rates with 
maintenance therapy in CD
As indicated above, in patients with CD, endo-
scopic remission or mucosal healing after induc-
tion therapy rather than clinical remission is likely 
a better predictor of long-term disease outcomes, 
and therefore a better measure to use when con-
sidering the magnitude of treatment benefit. 
Meta-analysis of 10 studies27 showed that upon 
assessment ⩾50 weeks after study onset, patients 
with mucosal healing at first endoscopic assess-
ment were more likely to show significantly higher 
rates of clinical remission [68.9% versus 42.5%; 
odds ratio (OR): 2.80 (95% confidence interval 
(CI), 1.91–4.10) and mucosal healing (93.5% 
versus 18%; OR: 14.30 (95% CI, 5.57–36.74)], as 
well as a trend toward lower rates of freedom 
from CD-related surgery [93% versus 831.1; OR: 
2.22 (95% CI, 0.86–5.69)].

Importantly, the benefit from endoscopic remis-
sion persists. In long-term follow-up of the 
CALM study,26 patients who showed any meas-
ure of mucosal healing at 48 weeks at study end 
showed decreased risk of disease progression after 
a median of 3 years, but risk reduction was great-
est in those who achieved deep remission, defined 
as Crohn’s Disease Activity Index < 150, Crohn’s 
Disease Endoscopic Index of Severity < 4 with no 
deep ulcerations, and no steroids for ⩾8 weeks, 

with an adjusted HR of 0.19 (95% CI, 0.07–0.31) 
compared with those not in remission. These data 
suggest that assessment of persistent endoscopic 
remission is a good measure of long-term disease 
outcomes.

Not all studies of biologic therapy in CD include 
endoscopic remission or mucosal healing as an 
endpoint, potentially limiting its use in defining 
optimal treatment sequences for patients with 
CD. Considering the drugs for which data on 
endoscopic remission rates are available, broadly 
speaking, only adalimumab and vedolizumab 
showed persistently lower endoscopic remission 
rates after prior anti-TNF therapy, while usteki-
numab and risankizumab did not (Table 2).

Drugs that show lower endoscopic remission 
rates after anti-TNF therapy
Adalimumab.  The EXTEND study30 evaluated 
mucosal healing rates defined as the absence of 
mucosal ulceration in patients started on 160 mg 
adalimumab at week 0, switched to 80 mg at week 
2, then randomized at week 4 to 40 mg or placebo. 
At week 12, there was a difference of 14 percent-
age points (27% versus 13%) in the mucosal heal-
ing rate between those treated with continuous 
adalimumab versus those who switched to pla-
cebo. The magnitude of benefit for continuous 
adalimumab was maintained in the TNF-exposed 
population (23.3% versus 14.3%) but was consid-
erably greater in the TNF-naïve population 
(31.3% versus 11.5%).

Vedolizumab.  In the pivotal GEMINI 2 and 
GEMINI 3 studies of vedolizumab, patients with 
CD were assessed for clinical remission after 
6 weeks or 10 weeks of induction therapy, respec-
tively.6,31,32 In the phase IIIb VERSIFY study,33 
patients treated with vedolizumab were assessed 
for endoscopic remission, defined as Simplified 
Endoscopic Severity Crohn’s disease (SES-CD) 
score ⩽4, at 26 weeks and again 52 weeks. In the 
overall cohort, endoscopic remission was seen in 
11.9% at 26 weeks and in 17.9% at 52 weeks. 
However, consistent with activity of vedolizumab 
in TNF-exposed patients with UC, patients with 
CD treated with vedolizumab after anti-TNF 
therapy showed considerably worse outcomes. 
At 26 weeks, 19.6% of TNF-naïve patients 
achieved endoscopic remission compared with 
only 5.5% of TNF-exposed patients, and a simi-
lar discrepancy of 25.0% versus 8.3% was seen at 
52 weeks.
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Table 2.  Endoscopic remission in CD with and without prior use of anti-TNF therapy.*

Overall TNF naive TNF exposed

  Drug Placebo Difference Drug Placebo Difference Drug Placebo Difference

Drugs that show lower endoscopic remission rates after anti-TNF therapy

  Vedolizumab (VERSIFY)a

    26 weeks 11.9% – – 19.6% – – 5.5% – –

    52 weeks 17.9% 25.0% 8.3%  

  Adalimumab (EXTEND)b

    12 weeks 27.0% 13.0.0% 14.0 31.3% 11.5% 9.0 31.3% 11.5% 19.8

    52 weeks 24.0% 0% 24.0 25.0% 0% 25.0 23.3% 0% 23.3

Drugs that show similar endoscopic remission rates before and after anti-TNF therapy

  Ustekinumab (IM-UNITI)c

    12 weeks 47.7% 29.9% 17.8 43.9% 17.1% 26.8  

    44 weeks 37.0% 25.0% 12.0 – – –  

  Risankizumab (FORTIFY)d

    180 mg dose 47.1% 63.6% 40.7%  

    360 mg dose 46.8% 22.0% ~25 53.8% 26.8% ~32 44.1% 20.3% ~22

*Data shown are from independent trials with different trial designs. It is not possible to compare across trials. Difference represents absolute 
change in percentage points between drug and placebo.
aAssessed for endoscopic remission defined as SES-CD ⩽ 4.
bAssessed for mucosal healing rate defined as the absence of mucosal ulceration.
cAssessed for clinically meaningful endoscopic improvement rate defined as SES-CD ⩾ 3 points from baseline.
dAssessed at 52 weeks for endoscopic response defined as a decrease in SES-CD ⩾ 50% from baseline.
CD, Crohn’s disease; SES-CD, Simplified Endoscopic Severity Crohn’s disease; TNF, tumor necrosis factor.

These data clearly indicate that reserving vedoli-
zumab for CD patients naïve to anti-TNF ther-
apy is the best option for maximizing benefit from 
this agent, and that switching to a second anti-
TNF therapy after first-line failure is not an opti-
mal approach.

Drugs that show similar endoscopic remission 
rates before and after anti-TNF therapy
Ustekinumab.  Ustekinumab was studied in the 
UNITI-1 study of TNF-exposed patients as well as 
in the UNITI-2 study of patients who were TNF-
naïve or did not meet criteria for having failed prior 
TNF; those who completed induction were enrolled 
in the IM-UNITI maintenance ustekinumab 
study.34 Patients enrolled in the endoscopy sub-
study underwent assessment for SES-CD score at 

week 0 of induction, at week 8 of induction, which 
also served as week 0 of maintenance, and at week 
44 of maintenance.35 There was a difference of 
17.8 percentage points in endoscopic improvement 
(SES-CD ⩾3 points from baseline) in the overall 
population at week 8 (47.7% versus 29.9%) and a 
12-point difference at week 44 (37% versus 25%). 
Rates with maintenance therapy at week 44 strati-
fied by prior treatment use were not described in 
IM-UNITI. Results of the phase IIIb SEAVUE 
study36 comparing adalimumab and ustekinumab 
do not suggest a particular advantage of 
ustekinumab to achieve the desired outcome of 
endoscopic remission after 1 year of treatment. At 
52 weeks, rates of endoscopic remission, defined as 
SES-CD ⩽3, were largely equivalent (31% with 
adalimumab versus 29% with ustekinumab) regard-
less of baseline SES-CD score.
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Risankizumab.  The ADVANCE study of induc-
tion risankizumab enrolling both biologic-naïve 
and biologic-exposed patients, as well as MOTI-
VATE enrolling only biologic-exposed patients 
assessed clinical remission rates and endoscopic 
response (50% reduction from baseline SES-CD) 
at 12 weeks.14 The phase III FORTIFY study of 
maintenance risankizumab (180 mg or 360 mg)15 
enrolled patients from ADVANCE and MOTI-
VATE who had achieved clinical response at week 
12 or 24, and assessed them at 52 weeks for both 
clinical remission and endoscopic response 
defined as a decrease in SES-CD ⩾50% from 
baseline. In the overall cohort, there was a differ-
ence of approximately 25 percentage points in 
endoscopic response rates at 52 weeks between 
the two doses of risankizumab versus placebo 
(47.1% and 46.8%, respectively, versus 22.0%). 
Among biologic-naïve patients, the magnitude of 
benefit was higher, with a difference of approxi-
mately 32 percentage points between the risanki-
zumab doses and placebo (63.6% and 53.8%, 
respectively, versus 26.8%), but those with prior 
biologic failure showed an approximately 22-point 
magnitude of benefit (40.7% and 44.1%, respec-
tively, versus 20.3%), similar to that of the overall 
population.

Summary.  Although IM-UNIFI, SEAVUE, and 
FORTIFY differed slightly in their definitions of 
endoscopic endpoints, they all showed that 
maintenance therapy with ustekinumab and 
risankizumab can yield reasonable rates of per-
sistent endoscopic remission and/or mucosal 
healing regardless of anti-TNF treatment his-
tory. This suggests that both of these drugs could 
be used as first-line therapy in both TNF-naïve 
and TNF-exposed patients. However, as only 
FORTIFY included endoscopic response as a co 
primary endpoint, risankizumab has the highest 
quality data examining this endpoint. Further-
more, considering the data from VERSIFY 
showing lower rates with vedolizumab after anti-
TNF therapy, and the limited controlled data for 
ustekinumab after anti-TNF therapy, at this 
time neither of these medications should be first 
choice in anti-TNF-exposed patients.

Efficacy of treatment when anti-TNF is not 
used first
Because the anti-TNF agents were developed 
first and are commonly used first in clinical prac-
tice, there are no prospective studies of anti-TNF 

therapies in patients previously treated with other 
biologics. Nevertheless, retrospective data can be 
highly useful in assessing outcomes in this patient 
population, particularly when considered along-
side prospective data.

EVOLVE was a multicenter retrospective study of 
1095 patients with IBD, including 604 with UC 
and 491 with CD, who were treated with vedoli-
zumab or anti-TNF as a first biologic therapy and 
followed over 24 months37 (Table 3). Rates of clini-
cal remission, clinical response, and mucosal heal-
ing were high with both agents, and were similar 
between the groups within each disease. Treatment 
persistence was longer in UC patients treated with 
first-line vedolizumab, which may in part have been 
due to the lower rates of both serious infection and 
serious adverse events with vedolizumab. Most 
important, because some patients switched to anti-
TNF therapy after vedolizumab, it was possible to 
compare clinical effectiveness of first-line anti-TNF 
versus second-line anti-TNF after first-line vedoli-
zumab. Although the cohorts were too small to 
make definitive conclusions, clinical remission was 
similar at both 3 months and 6 months in UC 
patients using anti-TNF in the first line and in the 
second line [9.7% versus 11.0% (p = 0.92) and 
19.6% versus 14.7% (p = 0.69), respectively] but 
rates were higher in CD patients using anti-TNF in 
the second line at these same timepoints [22.9% 
versus 49.2 (p = 0.02) and 36.2% versus 74.6% 
(p < 0.01], respectively), but the number of patients 
in the second line group was very small.

Thus, if data from VARSITY, the GEMINI stud-
ies, and VERSIFY indicate that maximal effect for 
vedolizumab is seen when it is used before anti-
TNF therapy, data from EVOLVE further indicate 
that effectiveness of anti-TNF therapy does not 
seem to be significantly impacted by prior vedoli-
zumab therapy, and may further suggest the bene-
fit of using vedolizumab as a first-line biologic.

Considerations for potential treatment 
sequencing
Weighing all of the data presented above, when 
considering clinical remission rates in UC, anti-
TNF therapy is likely not the best choice for first-
line therapy in biologic-naïve patients. Most 
non-TNF biologic therapies show worse results 
when used after anti-TNF, while the reverse does 
not necessarily seem be true. Thus, a sequence of 
a biologic other than anti-TNF followed by an 
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anti-TNF is likely to allow for maximal benefit 
from both agents (Table 4).

For patients with CD, the priority should be 
placed on a sequence of therapies maximizing the 
likelihood that a patient will achieve endoscopic 
remission. The most recent data emphasizing the 
value of this target is from CALM showing mark-
edly improved long-term clinical outcomes with 
endoscopic remission.26 Risankizumab, usteki-
numab, vedolizumab, and adalimumab all induce 
some measure of endoscopic response or mucosal 
healing, and only vedolizumab shows poorer out-
comes after an anti-TNF therapy. Thus, a 
sequence of a biologic other than an anti-TNF 
followed by an anti-TNF is attractive for TNF-
naïve patients, while only risnakizumab or usteki-
numab would be recommended in TNF-exposed 
patients (Table 4).

There may also be a mechanistic reason that 
ustekinumab and risankizumab would specifically 
benefit patients previously treated with an 

anti-TNF therapy.38 Nonresponders to anti-TNF 
therapy show an increase in apoptosis-resistant, 
IL23-positive T cells, which promote inflamma-
tion. In this setting, an IL23 inhibitor could be 
particularly attractive. Interestingly, studies com-
paring ustekinumab with vedolizumab in patients 
with CD who failed prior anti-TNF therapy 
would seem to support this.39,40 One found a dif-
ference of 19.1 percentage points (35.6% versus 
16.5%) in clinical remission rate at 8 weeks and a 
16.3-point difference (42.2% versus 25.9%) at 
52 weeks in favor of ustekinumab,39 while the other 
found a similar 16.1-point difference (54.4% ver-
sus 38.3%) at week 48 in favor of ustekinumab.

Another consideration for treatment sequencing 
is safety. Network meta-analyses evaluating treat-
ment efficacy show largely similar rates of adverse 
events across all drugs,23,24 data from EVOLVE37 
demonstrated a lower rate of serious infections in 
biologic-naïve patients started on vedolizumab 
compared to anti-TNF, and ustekinumab in 
CD41 showed no new safety signals emerging over 

Table 3.  Clinical effectiveness in EVOLVE.

UC CD

First-line vedolizumab or first-line anti-TNF over 24 months

  First-line 
vedolizumab

First-line 
anti-TNF

p Value First-line 
vedolizumab

First-line 
anti-TNF

p Value

Clinical remission 65.9% 48.6% 0.09 76.6% 68.5% 0.10

Clinical response 88.3% 86.2% 0.64 84.0% 72.1% 0.27

Mucosal healing 86.6% 80.6% 0.66 100% 90.4% 0.12

First-line anti-TNF or second-line anti-TNF at 3 or 6 months

  First-line 
anti-TNF

Second-line 
anti-TNF

p Value First-line 
anti-TNF

Second-line 
anti-TNF

p Value

Clinical remission at 
3 months

9.7% 11.0% 0.92 22.9% 49.2% 0.02

Clinical response at 
3 months

38.4% 44.8% 0.54 30.1% 41.3% 0.52

Clinical remission at 
6 months

19.6% 14.7% 0.69 36.2% 74.6% <0.01

Clinical response at 
6 months

57.1% 61.1% 0.58 43.5% 74.8% 0.13

p Values in bold italics are statistically significant.
CD, Crohn’s disease; TNF, tumor necrosis factor; UC, ulcerative colitis.
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time. There are some suggestions that usteki-
numab may be associated with a lower rate of 
serious infection in patients with CD compared 
with both anti-TNF and vedolizumab, and, con-
versely, that vedolizumab may be associated with 
a lower risk of serious infection in UC compared 
with anti-TNF therapy.42 Nevertheless, as rates 
remain low across all treatments, safety is not 
likely to be a main driver of treatment choice. 
Indeed, as the magnitude of harm from untreated 
or poorly treated disease far outweighs harm from 
any individual therapy, the primary focus should 
be on maximizing benefit from each available bio-
logic agent over time.

Finally, and perhaps most important, regardless 
of study data, it is critical that every treatment 
choice be individualized to the patient. We can-
not yet quantify the risk of disease progression 
and disease complications for any IBD pheno-
type, and risk factors for rare side effects of bio-
logic therapy must always be considered. The 
potential of a single biologic agent to treat both 
IBD and a concomitant immune mediated disor-
der might also drive selection. For example, 
risankizumab or ustekinumab might be a good 
option for a patient with both CD and psoriasis, 
while an anti-TNF might be optimally selected 
for a patient with IBD and concomitant uveitis. 
Availability of drug, cost, and patient preference 
for schedule/delivery are also likely to affect treat-
ment choice. Ultimately, regardless of the treat-
ment sequence selected, careful monitoring for 
early signs of treatment nonresponse and a recog-
nition that nonresponse to one therapy still leaves 

the door open to other therapies are key to effec-
tive management of IBD.
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