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Abstract 
Background and Aims: Crohn’s disease [CD] symptoms are a main driver for impaired quality of life, and fast relief is important for patient care. 
Stool frequency [SF] and abdominal pain score [APS] are patient-reported outcomes [PROs] measuring symptom severity, which are supported 
as treatment targets by the STRIDE-II consensus. This post hoc analysis examined the efficacy of risankizumab [RZB], a humanised monoclonal 
antibody with high specificity for interleukin-23 p19, for providing early symptom relief, along with the prognostic value of early symptom relief 
for achieving future clinical and endoscopic endpoints.
Methods: Individual and combined measures of SF and AP at Weeks 1, 2, and 3 were assessed in patients with moderate to severe CD 
who received 600 mg intravenous RZB or placebo [PBO] in the ADVANCE or MOTIVATE induction studies. Multivariate logistic regression 
was used to examine the predictiveness of early symptom improvement for clinical and endoscopic outcomes following RZB induction and 
maintenance.
Results: Higher rates of SF/APS clinical remission and enhanced clinical response were observed as early as Week 1 with RZB vs PBO. A larger 
proportion of patients achieved clinical endpoints with RZB vs PBO, irrespective of prior bio-failure status. Early PRO improvement was asso-
ciated with a greater likelihood of achieving clinical and endoscopic improvement following 12-week induction and 52-week maintenance RZB 
dosing.
Conclusions: After the first intravenous RZB induction dose, significantly greater rates of symptom improvement vs PBO were achieved. 
Improvements could be observed as early as Week 1 and were predictive of Weeks 12 and 52 clinical and endoscopic improvement.
Key Words: Risankizumab; Crohn’s disease; patient-reported outcomes; early symptom improvement

1.  Introduction
Crohn’s disease [CD] is a chronic, progressive, inflamma-
tory disease affecting the gastrointestinal tract, characterised 
by the hallmark symptoms of chronic diarrhoea, abdominal 
pain, and fatigue.1 These symptoms greatly affect daily life, 
including work, education, and social relationships, and are 
associated with increased anxiety, depression, and impaired 
health-related quality of life [hrQoL].2,3 For patients with CD, 
relief of symptoms is an important proximate treatment goal.4

Patient-reported outcome [PRO] measures for the two 
most prominent and burdensome symptoms of CD, as 
measured by the weighted daily stool frequency [SF] and 
abdominal pain [AP] items from the Crohn’s Disease 
Activity Index [CDAI], are increasingly being included in 
clinical trials to evaluate symptomatic relief.5–7 Current 
[STRIDE-II] recommendations suggest targeting clinical re-
sponse (defined as at least a 50% reduction in SF and AP 
scores [APS]) as an immediate treatment target, and clinical 
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remission [SF ≤2.8–3.0 and APS ≤1] as an intermediate-
term treatment target, for which intensification or modifi-
cation of treatment should be considered if not achieved.8 
Importantly, clinical remission, [SF ≤2.8 and APS ≤1.0], 
and clinical response [≥30% decrease in SF or APS] have 
been correlated with higher scores of general wellbeing and 
greater improvements in wellbeing, respectively, in patients 
with moderate to severe CD.9

Risankizumab [RZB] is a humanised immunoglobulin G1 
monoclonal antibody that inhibits interleukin-23 by binding 
with high specificity to its p19 subunit.10 RZB induction 
therapy met the co-primary outcomes of clinical remission 
and endoscopic response at week 12 in patients with mod-
erately to severely active CD, in the double-blind, random-
ised, placebo [PBO]-controlled phase 3 studies ADVANCE 
and MOTIVATE, with clinical response/remission observed 
as early as week 4.11 This post hoc analysis examined early 
symptom relief at weeks 1 through 3, as measured by 
the PROs of SF and APS following the first dose of intra-
venous [IV] RZB induction vs PBO during ADVANCE and 
MOTIVATE. In addition, the association between achieve-
ment of early symptom improvement and the likelihood 
of achieving later clinical and endoscopic endpoints was 
analysed.

2.  Methods
2.1.  Study design and treatment
The ADVANCE [NCT03105128] and MOTIVATE 
[NCT03104413] studies were two parallel phase 3, 
double-blind, randomised, PBO-controlled, 12-week in-
duction trials in patients with moderately to severely active 
CD. FORTIFY [NCT03105102] Sub-study 1 [S-S1-] was a 
52-week phase 3, double-blind, randomised, responder with-
drawal study evaluating efficacy and safety of continuing 
RZB as SC maintenance therapy vs withdrawal of RZB 
therapy [PBO], in patients with clinical response to 12 weeks 
of intravenous [IV] RZB induction treatment. Detailed de-
scriptions of ADVANCE, MOTIVATE, and FORTIFY study 
designs, participants, randomisation, procedures, outcome 
measures, and statistical analyses were previously reported 
in the primary induction and maintenance manuscripts.11,12 
Here, methods relevant to this post hoc analysis are de-
scribed. Briefly, patients were randomised 2:1 [ADVANCE] 
or 1:1 [MOTIVATE] to receive IV RZB 600 mg or PBO IV at 
baseline, week 4, and week 8. Clinical responders to RZB in-
duction entering FORTIFY SS1 were re-randomised 1:1:1 to 
receive RZB 180 mg subcutaneously [SC], RZB 360 mg SC, 
or PBO (withdrawal [PBO SC]) every 8 weeks.

2.2.  Patients
ADVANCE and MOTIVATE were randomised, double-
blinded, PBO-controlled, phase 3 induction studies. Eligible 
patients were aged 16–80 years, with moderately to severely 
active CD. All patients in MOTIVATE had a history of bio-
failure, defined as an intolerance or inadequate response to one 
or more approved biologics for CD. Patients in ADVANCE 
may have had prior bio-failure and/or an intolerance or in-
adequate response to conventional therapy (aminosalicylates, 
oral, locally acting steroids [eg, budesonide, beclomethasone], 
systemic corticosteroids [prednisone or equivalent], or 
immunomodulators).

2.3.  Assessments
2.3.1.  Efficacy
PROs were collected from an electronic diary, a handheld de-
vice into which the patient recorded required information on 
a daily basis. During the screening visit, patients were trained 
on how to complete the electronic diary by site staff, and the 
diary was reviewed by site personnel at each visit. Average 
daily SF and average daily APS were calculated based on 
the number of very soft and liquid stools and on abdominal 
pain rating [0 = none, 1 = mild, 2 = moderate, 3 = severe], re-
spectively. Data from seven of the most recent useable days 
out of the 14 days preceding the visit were used to calculate 
PROs. If seven useable days were not available, an average 
was calculated as follows. If there were non-missing diary 
data from less than 7 days but greater than 3 days [4, 5, 6 
days] OR from 3 consecutive days, the subtotal score was 
calculated as average of the diary data × 7 × factor [2 for SF 
and 5 for AP]. If a minimum number of 4 days, or 3 con-
secutive days, of diary data were not available, the patient’s 
score for that visit was considered missing [Supplementary 
Table 1]. The CDAI (Crohn’s Disease Activity Index) was cal-
culated in order to evaluate deep remission (CDAI <150) and 
endoscopic remission (Simple Endoscopic Score for Crohn’s 
Disease [SES-CD] ≤4), at least a 2-point reduction vs baseline 
of the induction study, and no subscore greater than 1 in any 
individual variable, as scored by a central reviewer]).

Symptom improvement over the first 3 weeks of induction 
treatment was evaluated via the following: achievement of SF re-
mission [defined as SF ≤2.8]; AP remission [defined as APS ≤1]; 
absolute change [decrease] from baseline in SF; absolute change 
[decrease] from baseline in APS; SF/APS clinical remission [de-
fined as SF ≤2.8 and APS ≤1]; and enhanced clinical response 
(defined as ≥60% decrease in average daily SF and/or ≥35% de-
crease in average daily APS [and both not worse than baseline]; 
and/or SF/APS clinical remission). Outcomes were also exam-
ined according to bio-failure status [with or without prior bio-
failure] as well as disease location [colonic or ileal].

2.3.2.  Safety
The safety analysis population included all patients who re-
ceived ≥1 dose of study drug [PBO, RZB 600 mg IV, RZB 
180 mg SC, RZB 360 mg SC]. Safety assessments included 
measuring tolerability and incidence of adverse events.

2.4.  Statistical analysis
Efficacy analyses were conducted in the intention-to-treat 
[ITT] population, defined as randomised patients who had re-
ceived at least one dose of study drug [RZB 600 mg IV, PBO] 
during the 12-week induction period; the primary popula-
tion for efficacy analysis were patients in the ITT analysis 
set who had baseline eligibility SES-CD of ≥6 [≥4 for iso-
lated ileal disease], excluding patients from a noncompliant 
site [n = 3, ADVANCE; n = 9, MOTIVATE]. Results for cat-
egorical endpoints are based on non-responder imputation 
for missing data. Treatment differences are based on the 
Cochran–Mantel–Haenszel test for categorical endpoints and 
the mixed-effect model repeated measurement model for con-
tinuous endpoints.

Pooled data from patients who received RZB 600 mg 
intravenously [IV] in the ADVANCE + MOTIVATE in-
duction studies (n = 527; with prior bio-failure: n = 386 
[73.2%]; without prior bio-failure: n = 141 [26.8%]) were 
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evaluated to determine the predictiveness of early achieve-
ment of PRO-based endpoints for achieving clinical and 
endoscopic outcomes, following induction and maintenance 
dosing. Separate logistic regression models were used with 
each early symptom outcome as a fixed effect in the model. 
Odds ratios, along with associated 95% confidence inter-
vals [CIs] [two-sided] from the model were provided. For 
FORTIFY, separate logistic regression models were used to 
access end-of-induction characteristics for the achievement 
of outcomes at week 52.

3.  Results
3.1.  Efficacy
3.1.1.  Early symptom changes from baseline—total 
population
RZB treatment led to a significantly greater reduction in 
average daily SF [95% CI] from baseline as early as week 2 

vs PBO in both ADVANCE [-1.4 vs -1.0; adjusted difference 
-0.38%; p ≤0.05; Figure 1A] and MOTIVATE [-1.3 vs -0.8; 
adjusted difference -0.49%; p ≤0.05; Figure 1C]. Similarly, a 
reduction of average daily APS with RZB vs PBO was ob-
served as early as week 2, with significant changes observed in 
both ADVANCE [-0.57 vs -0.42; adjusted difference -0.15%; 
p ≤0.01; Figure 1B] and MOTIVATE [-0.5 vs -0.3; adjusted 
difference -0.20%; p ≤0.01; Figure 1D] by week 3.

In ADVANCE and MOTIVATE, approximately 90% of pa-
tients had SF >2.8 and APS >1 at BL [Supplementary Table 2], 
compared with PBO. Patients who received 600 mg RZB IV in 
ADVANCE and MOTIVATE experienced numerically higher 
individual rates of SF remission and AP remission as early as 
week 1 post first RZB dose [Figure 2]. At week 2, a significantly 
greater proportion of patients in ADVANCE achieved SF remis-
sion with RZB [28.3%] vs PBO [18.9%; adjusted difference, 
8.9%; p ≤0.05; Figure 2A], with even greater efficacy over 
PBO observed at week 3 [30.4% vs 19.4%; adjusted differ-
ence 10.9%; p ≤0.01]. Significantly higher rates of AP remission 
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Figure 1 Change from baseline in average daily SF or AP score over time [ITT population, MMRM]. Week 1: ADVANCE—PBO, N = 168; RZB 600 mg, 
N = 320; MOTIVATE: PBO, N = 183; RZB 600 mg, N = 188; Week 2: ADVANCE—PBO, N = 164; RZB 600 mg, N = 324; MOTIVATE: PBO, N = 170; RZB 
600 mg, N = 188; Week 3: ADVANCE—PBO, N = 159; RZB 600 mg, N = 319; MOTIVATE—PBO, N = 175; RZB 600 mg, N = 186; *p ≤0.05, **p ≤0.01, 
***p ≤0.001 vs PBO. AP, abdominal pain; ITT, intention-to-treat; MMRM, mixed-effect model repeat measurement; PBO, placebo; RZB, risankizumab; 
SF, stool frequency. MMRM with the categorical fixed effects of treatment, visit and treatment-by-visit interaction, stratification factors (number of prior 
biologics failed [0, 1, >1] and baseline steroid use [Yes, No]), and the continuous fixed covariates of baseline measurements included in the model.
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were also achieved with RZB vs PBO by week 2; by week 3, 
RZB-treated patients in both ADVANCE and MOTIVATE 
demonstrated significantly greater AP remission rates vs PBO 
[37.5% vs 25.1%; adjusted difference 11.6%; p ≤0.01 and 
36.1% vs 25.1%; adjusted difference 11.1%; p ≤0.05, respect-
ively] [Figure 2B and D]. The proportion of patients who had SF 
remission or AP remission is shown in Supplementary Table 2.

Additionally, RZB treatment also led to numerically higher 
rates of the combined PRO endpoints of SF/APS clinical re-
mission and enhanced clinical response at weeks 1 through 3,  
compared with PBO [Figure 3]. Significantly higher rates of 
SF/APS clinical remission [12.8% vs 6.3%; adjusted differ-
ence 6.2%, p ≤0.05; Figure 3A] and enhanced clinical re-
sponse [33.3% vs 23.4%; adjusted difference 9.9%; p ≤0.05; 
Figure 3B] with RZB vs PBO were observed by week 2 in 
ADVANCE. At week 3, the proportion of patients achieving 
enhanced clinical response with RZB vs PBO was significantly 
greater in both ADVANCE [40.5% vs 27.4%; adjusted differ-
ence 13.2%; p ≤0.01; Figure 3B] and MOTIVATE [38.7% vs 
27.8%; adjusted difference 10.9%; p ≤0.05; Figure 3D].

3.1.2.  Early symptom changes from baseline—with and 
without prior bio-failure
Subgroup analyses of patients with or without prior bio-failure 
in the ADVANCE study demonstrated numerically greater rates 
of AP remission and SF remission in the RZB group as early as 
week 1 post first induction dose of RZB vs PBO, irrespective of 
bio-failure status; numerically higher rates of efficacy, however, 

were observed for patients without prior bio-failure relative to 
patients with prior bio-failure [Supplementary Figure 1]. Rates 
of SF remission at week 2 were significantly greater with RZB 
vs PBO in patients without prior bio-failure [Supplementary 
Figure 1A] and, at week 3, rates of AP remission were signifi-
cantly greater with RZB vs PBO in patients with prior bio-
failure [Supplementary Figure 1D].

Subgroup analysis for the combined endpoint of SF/APS 
clinical remission demonstrated numerically greater rates 
with RZB treatment compared with PBO as early as week 2,  
irrespective of prior bio-failure status, with significantly 
greater rates observed with RZB at week 3 for both sub-
groups vs PBO [with prior bio-failure, 16.4% vs 8.2%; ad-
justed difference 8.0%; p ≤0.05; Supplementary Figure 2A; 
without prior bio-failure, 21.3% vs 5.1%; adjusted difference 
16.1%; p ≤0.001; Supplementary Figure 2B]. For enhanced 
clinical response, 34.9% of patients with prior bio-failure, 
treated with RZB, achieved SF/APS enhanced clinical re-
sponse at week 2 vs PBO [23.7%; adjusted difference 11.4%; 
p ≤0.05; Supplementary Figure 2C]; significant differences 
between RZB and PBO in patients without prior bio-failure 
were observed at week 3 [44.7% vs 26.9%; adjusted differ-
ence 17.7%; p ≤0.01; Supplementary Figure 2D].

3.1.3.  Early clinical outcomes as predictors of response
In patients who achieved early symptom improvement, the 
likelihood of achieving clinical and endoscopic endpoints 
at week 12 of induction was analysed. Using pooled data 
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Figure 2 Achievement of SF or AP remission over time [ITT population, NRI-NC]. ADVANCE: PBO, N = 175; RZB 600 mg, N = 336; MOTIVATE: PBO, 
N = 187; RZB 600 mg, N = 191; *p ≤0.05, **p ≤0.01 vs PBO. AP remission,  average daily APS ≤1 and not worse than baseline; ITT, intention-to-treat 
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stool frequency; SF remission, average daily SF ≤2.8 and not worse than baseline.
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from patients in ADVANCE + MOTIVATE [RZB 600 mg IV, 
n = 527], patients achieving early SF remission, a change from 
BL in SF, SF/APS clinical remission, or enhanced clinical re-
sponse [as early as week 1] were found to be significantly 
more likely to achieve all symptomatic, endoscopic, and com-
posite endoscopic/symptomatic outcomes examined at week 
12 [Figure 4]. Achievement of AP remission or a decrease in 
APS from BL, as early as week 2, was associated with a sig-
nificantly greater likelihood of achieving clinical remission 
[SF/APS and CDAI] at week 12 [Figure 4A]. A decrease in 
APS from BL was also associated with a significantly greater 
likelihood of achieving endoscopic response, endoscopic re-
mission, and the composite endpoint of SF/APS clinical remis-
sion + endoscopic response at week 12 [Figure 4B].

In patients who received RZB 600 mg IV during induction 
and received either RZB 180 mg SC or RZB 360 mg SC main-
tenance in FORTIFY [RZB 180 mg SC, n = 69; RZB 360 mg 
SC, n = 65], achievement of AP remission and SF remission 
[as early as week 2] was associated with a significantly higher 
likelihood of achieving CDAI clinical remission at week 52 
for both maintenance doses, and SF/APS clinical remission 
for the RZB 180-mg SC dose [Figure 5A]. Achievement of 

SF/APS clinical remission at week 3 was also associated with 
a significantly higher likelihood of achieving clinical remis-
sion [SF/APS or CDAI] at week 52 [Figure 5A] in patients 
receiving RZB 180 mg SC. With respect to endoscopic out-
comes, early reduction in SF [weeks 2/3] was associated with 
a significantly greater likelihood of achieving endoscopic re-
sponse, ulcer-free endoscopy, and the composite endpoint of 
SF/APS clinical remission plus endoscopic response at week 
52, in patients receiving the 360 mg RZB SC dose. Achieving 
SF remission at week 3 was associated with a significantly 
greater likelihood of achieving endoscopic response at week 
52 in patients receiving the 180 mg RZB SC dose [Figure 5B].

When examining patients with or without a history of prior 
bio-failure, improvement of PROs at weeks 1–3 were asso-
ciated with a significantly increased likelihood of achieving 
clinical remission [SF/APS or CDAI] [Supplementary Figure 
3A] and the combined endpoint of SF/APS clinical remis-
sion plus endoscopic response [Supplementary Figure 3B] at 
induction week 12 in all patients, irrespective of prior bio-
logic experience. For the endoscopic endpoints of response, 
remission, and ulcer-free endoscopy, achievement of a reduc-
tion in SF, reduction in APS, enhanced clinical response, SF 
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remission, and SF/APS clinical remission, as early as week 
2, were associated with a significantly greater likelihood of 
achieving these endpoints at week 12 for patients with prior 
biologic experience only [Supplementary Figure 3B]. It should 
be noted that several odds ratios and corresponding 95% CIs 
were not estimable due to no incidence. For example, all pa-
tients without prior bio-failure treated with RZB 600 mg 
IV achieved clinical remission [per SF/AP] at week 1 and 
achieved CDAI clinical remission at week 12, and therefore 
the odds ratios and corresponding 95% CIs were not estim-
able. Meaningful interpretation of odds ratios with respect to 
early PROs as predictors of clinical and endoscopic response 
to maintenance dosing by prior biologic experience was not 
possible, due to low patient numbers [RZB 180 mg SC: with 
prior bio-failure, n = 49; without prior bio-failure, n = 20; 
RZB 360 mg SC: with prior bio-failure, n = 45; without prior 
bio-failure, n = 20].

When examining patients with ileal or colonic disease, 
the odds ratios for early achievement of PROs and the 
achievement of week 12 endpoints were generally similar 
for both subgroups compared with the overall population. 
Achievement of PROs at at least one of the early time points 
was associated with an increased likelihood of achieving 
clinical remission [SF/APS or CDAI] at induction week 12 in 
both subgroups [Supplementary Figure 4A]. In contrast, early 
achievement of only a few PROs were significantly associated 
with achieving the endoscopic endpoints of response, remis-
sion, and ulcer-free endoscopy at week 12 in either subgroup 
[Supplementary Figure 4B]., the only commonality observed 
between the subgroups was the association of a reduction 
in SF at week 3 with a greater likelihood of achieving endo-
scopic remission [Supplementary Figure 4B]. One notable 
difference includes SF remission at weeks 1, 2, and 3 in pa-
tients with colonic, but not ileal, disease being significantly 
associated with achieving ulcer-free endoscopy at week 12. 
With respect to the combined endpoint of SF/APS clinical re-
mission and endoscopic response at week 12, both subgroups 
demonstrated a significantly greater likelihood of achieving 
this endpoint with early reduced SF; however in patients 
with colonic disease, early changes in all endpoints [except 
AP remission] were significantly more likely to achieve the 
combined endpoint, whereas only week 2 enhanced clinical 
response, SF remission, and AP remission demonstrated this 
predictive association at week 12 [Supplementary Figure 4C]. 
An assessment of early PROs as predictors of response to 
maintenance dosing by disease location was not possible due 
to low patient numbers [RZB 180 mg SC: colonic disease, 
n = 28; ileal disease, n = 7; RZB 360 mg SC: colonic disease, 
n = 26; ileal disease, n = 9].

3.1.4.  Safety
A full safety analysis has been published previously.11,12 
Briefly, RZB induction and maintenance therapy was well 
tolerated. The incidence of adverse events was low and con-
sistent between treatment arms and between studies. Rates of 
adverse events leading to treatment discontinuation were low, 
with higher frequencies observed in the PBO arms compared 
with RZB arms in the ADVANCE and MOTIVATE studies. 
The most frequently reported serious AE across the studies 
was worsening of CD, with lower rates in the RZB arms, or 
events primarily gastrointestinal in nature, likely reflecting 
underlying disease. Rates of serious infections and active tu-
berculosis were low with RZB treatment, with an observed 
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Figure 4 Early clinical outcomes as predictors of achieving endoscopic 
and/or symptomatic endpoints following induction. Pooled data from 
patients [N = 527] who received RZB 600 mg intravenous [IV] in the 
ADVANCE + MOTIVATE induction studies; a significant odds ratio less 
than 1 for ΔSF and ΔAPS is reflective of the fact that as the variable 
decreases, the event is more likely to occur. AP remission = average 
daily AP score ≤1 and not worse than baseline; SF remission, average 
daily SF ≤2.8 and not worse than baseline; SF/APS clinical remission, 
average daily SF ≤2.8 and not worse than baseline and average daily 
AP score ≤1 and not worse than baseline; CDAI clinical remission, 
CDAI <150; enhanced clinical response,  ≥60% decrease in average daily 
SF and/or ≥35% decrease in average daily AP score and both not worse 
than baseline, and/or clinical remission; endoscopic response, decrease 
in SES-CD >50% from baseline [or for subjects with isolated ileal disease 
and a baseline SES-CD of 4, at least a 2-point reduction from baseline], 
as scored by central reviewer; endoscopic remission, SES-CD ≤4 and 
at least a 2-point reduction vs baseline and no subscore greater than 
1 in any individual variable, as scored by a central reviewer; ulcer-free 
endoscopy,  SES-CD ulcerated surface subscore of 0 in patients with 
SES-CD ulcerated surface subscore ≥1 at baseline, as scored by a 
central reviewer; *p ≤0.05, **p ≤0.01, ***p ≤0.001. SF, stool frequency; AP, 
abdominal pain; RZB, risankizumab; CDAI, Crohn’s Disease Activity Index; 
SES-CD, Simple Endoscopic Score for Crohn’s Disease.
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Figure 5 Early clinical outcomes as predictors of achieving clinical, endoscopic, and composite endpoints following maintenance dosing. RZB 180 mg 
SC, N = 69; RZB 360 mg SC, N = 65. A significant odds ratio less than 1 for ΔSF and ΔAPS is reflective of the fact that as the variable decreases, 
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frequency similar to or lower than the PBO arms. No new 
safety risks with RZB were identified.

4.  Discussion
Early symptomatic benefits, such as those reported herein, are 
an important goal of CD management and are an increasingly 
important consideration when selecting a biologic. Not only 
are the physical symptoms of CD burdensome for patients, 
but they interfere with physical function and activities of daily 
living, and over time they are associated with elevated symp-
toms of depression and anxiety and decreased hrQoL.13–18  
Accordingly, current ‘Selecting Therapeutic Targets in 
Inflammatory Bowel Disease’ [STRIDE] II recommendations 
now include clinical response and remission as immediate and 
intermediate targets, and restoration of quality of life as a 
long-term endpoint, in IBD management.8

Anti-tumour necrosis factor [TNF] treatment represents a 
central treatment modality in CD, but primary non-response 
and secondary loss of response to this treatment affect 
~10–30% and 23–46% of adult CD patients, respectively.19 
Alternatives to anti-TNFs include biologics with newer mech-
anisms of action, such as vedolizumab [anti-α4β7 integrin] 
and ustekinumab [anti-p40], which have been shown to be 
effective in achieving symptomatic improvement in patients 
who are naïve or intolerant to or who inadequately respond 
to anti-TNF treatment.20–24 The rapidity of symptom relief 
among these biologic agents varies however, and compara-
tive studies are lacking. Reports have shown that at week 2  
of induction, 38% of patients receiving ustekinumab and 
46% of patients receiving adalimumab achieved clinical re-
sponse (CDAI score decreased by ≥100 points from baseline 
[CR-100]), and 31.4% of patients receiving vedolizumab 
achieved clinical response [CR-100] at week 6.22,25 Here we 
show that as early as week 1, a single IV induction dose of 
RZB [anti-IL23 p19] led to greater improvements in a variety 
of individual and combined SF and APS PROs compared with 
PBO, with significant improvements demonstrated by week 2.  
Symptomatic improvements were observed both in the overall 
patient population of ADVANCE [mixed population of pa-
tients with and without a history of inadequate response or 
intolerance to one or more biologics, including agents such 
as vedolizumab and ustekinumab], and in MOTIVATE, a 
more refractory population including only patients with prior 
bio-failure.

Of the PROs assessed as predictors of response, most [as 
early as week 1] were associated with a significantly greater 
likelihood of achieving clinical, endoscopic, and composite 
clinical and endoscopic endpoints at induction week 12. 
Subgroup analyses by previous biologic experience and disease 
location did not indicate differences in PROs predicting early 
response to RZB for symptomatic endpoints at week 12. In 
contrast, for endoscopic endpoints at week 12, PROs were 

generally only predictive in the prior bio-failure patient sub-
group, and early achievement of SF remission in patients with 
colonic disease was associated with a greater likelihood of 
achieving ulcer-free endoscopy at week 12. Low patient num-
bers, especially for patients without prior bio-failure and for 
patients with ileal disease, hindered meaningful interpretation 
of the examination of early PROs as predictors of week 52. 
Nevertheless, early improvement of PROs during IV induc-
tion with RZB may have implications for achieving near-term 
and long-term treatment goals.

Despite the prognostic value of early symptom resolution 
for achieving post-induction outcomes at week 12, responses 
to treatment at week 52 are considered most meaningful to 
modify disease outcome and are recommended as important 
treatment targets by the STRIDE-II consensus.8 In general, we 
observed that patients who achieved SF remission or AP re-
mission early during induction were more likely to achieve 
clinical remission [CDAI] with either maintenance dose at 
week 52, which is aligned with the previous finding that 
patients with moderate to severe AP and/or SF scores post-
induction were less likely to achieve CDAI clinical remission 
at 1 year.26 Our data also demonstrated that only patients who 
received RZB 360 mg SC in maintenance and who achieved 
a reduction in SF at week 3 of induction were significantly 
more likely to achieve the objective endpoints of endoscopic 
response and ulcer-free endoscopy at week 52, as well as the 
composite endpoint of endoscopic response + SF/APS clinical 
remission, but not endoscopic remission. Again, this result 
corroborates previous reports demonstrating a limited cor-
relation of early resolution of PROs with endoscopic disease 
activity, as well as no greater likelihood of achieving 1-year 
endoscopic remission with post-induction PRO improvement 
vs no improvement.26–28 More recent study findings, however, 
suggest that post-induction resolution of PROs does become 
prognostic for 1-year combined clinical and endoscopic re-
mission when a patient’s most severely elevated [dominant] 
PRO is evaluated and that, in this context, SF may be a better 
prognostic marker of endoscopic disease compared with AP.29 
Such an approach to PRO evaluation in future analyses may 
better establish the relationship between early PRO resolution 
and long-term endoscopic outcomes, and may yield short-
term targets that predict meaningful long-term change.

This study has limitations that should be stated. The ana-
lyses reported herein are post hoc, and the ADVANCE and 
MOTIVATE studies were not designed to evaluate the im-
pact of RZB on early symptom improvement within the first 
3 weeks of treatment. Due to the long half-life of RZB and 
its prolonged pharmacodynamic effects, the re-randomised 
study design of FORTIFY may have affected odds ratios 
calculations for outcomes at week 52. Also, by nature, PRO 
measures are subjective and susceptible to reporting bias; 
however, the qualitative measures of disease activity exam-
ined here, which measure symptoms that are among the most 

the event is more likely to occur. AP remission, average daily AP score ≤1 and not worse than baseline; SF remission, average daily SF ≤2.8 and not 
worse than baseline; SF/APS clinical remission, average daily SF ≤2.8 and not worse than baseline and average daily AP score ≤1 and not worse than 
baseline; CDAI clinical remission, CDAI <150; enhanced clinical response,  ≥60% decrease in average daily SF and/or ≥35% decrease in average daily 
AP score and both not worse than baseline, and/or clinical remission; endoscopic response, decrease in SES-CD >50% from baseline [or for patients 
with isolated ileal disease and a baseline SES-CD of 4, at least a 2-point reduction from baseline], as scored by central reviewer; endoscopic remission, 
SES-CD ≤4 and at least a 2-point reduction vs baseline and no subscore greater than 1 in any individual variable, as scored by a central reviewer; ulcer-
free endoscopy, SES-CD ulcerated surface subscore of 0 in patients with SES-CD ulcerated surface subscore ≥1 at baseline, as scored by a central 
reviewer; SF/APS deep remission, SF/APS clinical remission + endoscopic remission; *p ≤0.05, **p ≤0.01. SC, subcutaneous; SF, stool frequency; APS, 
abdominal pain score; RZB, risankizumab; CDAI, Crohn’s Disease Activity Index; SES-CD, Simple Endoscopic Score for Crohn’s Disease.
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burdensome, are relevant to capturing the impact of treat-
ment of greatest importance to patients and could be con-
sidered a strength rather than a limitation. It is also important 
to consider that some patients may have a delayed response 
to therapy, and identifying predictors of delayed response is 
of interest and merits further study.30,31 Last, meaningful in-
terpretation of findings from examination of PROs as early 
predictors of response in patient subgroups [with vs without 
prior bio-failure, or ileal vs colonic disease location] at week 
52 was encumbered by low patient numbers.

In summary, this post hoc analysis provides additional sup-
port for the utility of RZB therapy in patients with moder-
ately to severely active CD irrespective of prior bio-failure 
status, with significant benefit attainable after the first in-
duction dose of RZB. No new safety signals with RZB were 
observed in the ADVANCE or MOTIVATE studies, and the 
overall safety profile was consistent with the known safety 
profile of RZB.
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