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Abstract
Background and Aims: We assessed placebo rates and associated factors using individual patient data (IDP) from randomized clinical trials (RCTs) 
in ulcerative colitis (UC).
Methods: We conducted an IPD meta-analysis using Vivli and Yale University Open Data Access data-sharing platforms. Phase 2 and 3 RCTs of 
advanced biologics in adults with moderate-to-severe UC published since 2010 were included. Pooled placebo rates and 95% CIs were estimated 
using one- and two-stage meta-analytical approaches. Significant patient-level factors (P < .05) were identified using regression analyses. Primary 
outcomes were clinical response and remission.
Results: Data were available for 1703 patients from nine studies. For induction trials, overall placebo response and remission rates were 33% 
(95% CI 29%-38%) and 9% (95% CI 7%-11%). Overall placebo response and remission rates in maintenance trials were 28% (95% CI 18%-41%) 
and 14% (95% CI 9%-20%). A lower body mass index reduced the odds of placebo response and remission, while higher baseline albumin levels 
and left-sided (compared to extensive) UC increased the odds of these outcomes. A 1-point increase in the Mayo Clinic Score (MCS) and adapted 
MCS was associated with a 26% and 27% reduction in odds of clinical remission. For induction trials, prior biologic exposure was associated with 
lower odds of response and remission. Multicenter trials have lower placebo effects than single-center trials.
Conclusions: These results enable future trials to incorporate design elements that reduce placebo rates as well as a precise benchmark for 
expected rates in clinical trials that do not include placebo.
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Graphical abstract

1. Introduction
Quantifying placebo rates in inflammatory bowel disease clin-
ical trials and identifying the factors which influence these rates 
is important for the design, analysis, and interpretation of stud-
ies investigating novel therapeutic agents.1–3 The placebo 
response is a well-documented phenomenon affected by mul-
tiple factors including the impact of concomitant medications, 
natural variation in underlying disease, and regression toward 
the mean. In addition, placebo response is probably influenced 
by environmental and psychosocial factors.4,5

Prior studies have reported placebo rates in ulcerative colitis 
(UC) clinical trials based on meta-analysis of published stud-
ies.1,2,6–8 Although these studies identified some key trial- and 
disease-related characteristics associated with placebo response 
rates, a significant limitation to these analyses was the use of 
pooled data from published clinical trials. Access to individual 
patient data (IPD) from the placebo arms of UC trials may 
facilitate a more rigorous assessment of placebo rates and the 
factors influencing these rates.9 Furthermore, placebo rates in 
important subgroups of patients relevant to modern-day clin-
ical trials can be assessed, such as rates in patients without 
exposure to biologics versus those with prior exposure. In addi-
tion, with a move towards designing clinical trials that reduce 
exposure to or eliminate placebo, such as open-label, head-to-
head, or Bayesian designs, precise estimates of expected placebo 
rates are crucial to contextualize results. Thus, we aimed to 
estimate placebo rates across a range of endpoints in random-
ized controlled trials (RCTs) in UC and identify the patient- and 
trial-level factors influencing these rates using IPD.

2. Materials and methods
This systematic review and meta-analysis is reported according 
to the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses of Individual Patient Data (PRISMA-IPD) state-
ment10 and was conducted following an a priori developed 
protocol (available upon request).

2.1. Study selection and data extraction
Search results previously reported in trial-level meta-analyses 
of placebo-controlled RCTs in UC were used to identify eligible 
trials.2,6,7 These meta-analyses used a consistent search strategy 
described in our study protocol. Two authors (VS and MH) 
independently and in duplicate identified placebo-controlled 
phase 2 or 3 RCTs of biologic therapy for adults with UC that 
used the Mayo Clinic Score (MCS) for enrolment and/or out-
come assessment.7 Studies had a minimum duration of 2 weeks 
for induction trials, and 4 months for maintenance trials. Stud-
ies published prior to 2010 were excluded to ensure alignment 
with contemporary regulatory standards, comprehensive out-
come assessments, and patient populations representative of 
current IBD practice.

From the studies identified, de-identified placebo arm IPD 
were requested for those trials that were available in Yale Open 
Data Access (YODA) (#2021-4829) and Vivli Inc. (#7288) 
data-sharing platforms at the time the protocol was developed 
(September 29, 2020). Patient- and trial-level placebo data were 
independently extracted by two authors (VS and MH). Partic-
ipants who had received placebo at any timepoint were included 
if data were available at baseline and primary endpoint 
assessment.

2.2. Patient-level data collection
For induction and maintenance trials, eligible participants were 
permitted to have been initially assigned to placebo or to have 
been switched from active treatment to placebo. Baseline IPD 
on patient demographics, disease and clinical characteristics, 
concomitant medications, and previous exposure to biologics 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/19/10/jjaf191/8317441 by guest on 13 January 2026



Journal of Crohn’s and Colitis﻿, 2025, Vol. 19, No. 10� 3

were compiled within the Vivli analytics platform. Demo-
graphic information included age, gender, body mass index 
(BMI), ethnicity, smoking status, disease duration, prior med-
ical history related to inflammatory bowel disease (IBD) (eg, 
surgery, exposure to biologics, tumor necrosis factor [TNF] 
inhibitors, failure/intolerance to UC therapies), concomitant 
medication usage (eg, 5-aminosalicylates [5-ASAs], calcineurin 
inhibitors, immunomodulators, corticosteroids), and disease 
characteristics (eg, extent). We extracted data for disease activ-
ity measures, including the MCS and its individual subcompo-
nents (eg, rectal bleeding and stool frequency score), 
Inflammatory Bowel Disease Questionnaire (IBDQ) score, and 
baseline concentration of albumin, C-reactive protein (CRP), 
fecal calprotectin (FCP), and fecal lactoferrin.

2.3. Trial-level data collection
Trial-level data collection included study design, setting, trial 
phase, drug type, route of administration, and blinding.

2.4. Outcomes
Primary outcomes were placebo clinical response and remis-
sion, as defined by the original studies. We assessed clinical 
response rates according to 2 definitions: (1) as defined by the 
included study; and (2) a decrease in adapted MCS by ≥2, a 
≥35% reduction from baseline, and a ≥1-point decrease in rec-
tal bleeding (RB) or absolute RB subscore ≤1. Two definitions 
of clinical remission were evaluated: (1) as defined by the 
included study; and (2) a Mayo endoscopic subscore (MES) of 
≤1, a ≥1-point decrease in stool frequency (SF) to achieve an 
SF of ≤1, and RB = 0. Secondary outcomes included endoscopic 
response and remission, sustained clinical remission, sustained 
corticosteroid-free remission, adverse events (AEs), and serious 
adverse events (SAEs).

2.5. Statistical analysis
Demographic and clinical baseline information were analysed 
using summary statistics. Reported summary statistics for con-
tinuous variables include the mean, standard deviation (SD), 
median, and interquartile range (IQR), while frequency tables 
displaying the number and percentage of participants in each 
subgroup were reported for categorical variables. Descriptive 
statistics were used to report demographic information for UC 
trials, including age, endoscopy score at enrolment, gender, 
BMI, ethnicity, smoking status, disease duration (median, 
IQR), and the percentage of participants who had prior surgery 
for IBD, prior exposure to biologics, prior exposure to 
anti-TNFs, prior exposure to small molecule drugs, prior fail-
ure/intolerance to biologics, prior failure/intolerance to 
anti-TNFs, prior failure/intolerance to small molecule drugs, 
concomitant 5-ASA drugs, concomitant calcineurin inhibitors, 
concomitant immunomodulators, and concomitant corticoste-
roids. Disease extent (ulcerative proctitis, left-sided UC, or 
extensive UC) based upon the Montreal classification was also 
reported. Disease activity measures were reported for the base-
line (Week 0) and primary endpoint assessment visits for both 
induction and maintenance periods.

Both one- and two-stage approaches for conducting an IPD 
meta-analyses were used to pool outcome data.11 In the 
one-stage approach, a generalized linear mixed model with 
binomial likelihood was used to model binary outcomes. A 

random (study-level) intercept was used to account for cluster-
ing within trials.12 The estimated mean intercept (and its asso-
ciated 95% CI), which is equivalent to the overall proportion 
on the logit scale, was then back-transformed to the original 
proportion scale. The lmer function from the lme4 package in 
R was used to fit these models.13

For the two-stage approach, a logistic regression model was 
used to obtain logit-transformed placebo rates and associated 
standard errors for each trial. A random-effects model was then 
applied to pool response and remission rates on the logit scale 
using the inverse-variance weighted average approach. Pooled 
estimates and associated 95% CIs were then converted back 
to the scale for proportions. A random‐effects model was cho-
sen to provide inference about the average placebo rate in the 
population of studies from which the included studies are 
assumed to be a random selection. The metafor package in R 
was used for this approach.14 This paper reports on results 
obtained from employing the two-stage approach. Results 
derived from using the one-stage approach are included in the 
supplemental materials since results were identical or similar.

Subgroup analyses and meta-regression models were used to 
identify patient- and trial-level characteristics associated with 
placebo response and remission. For trial-level characteristics, 
stratum-specific placebo rates (and two-sided 95% CIs) were 
constructed by conducting a separate meta-analysis for each 
subgroup. Meta-regression models with trial‐level characteris-
tics as predictors, and the log odds of the event rates as out-
comes were used to assess the effect of study-level characteristics 
on placebo rates. For patient-level characteristics, the general-
ized linear mixed effects model described above was extended 
to include covariates. Continuous factors were centered, with 
adjusted proportions (and associated 95% CIs) obtained using 
the estimated intercept.

Estimates of τ2 (between-trial variance of the true placebo 
rates) were calculated to evaluate the extent to which placebo 
rates vary. Statistical significance of heterogeneity overall and 
within subgroups was assessed using Cochran’s Q test (P < .10 
for the chi-squared test), and the magnitude was quantified 
using the I2 statistic,15 with a value greater than 50% represent-
ing substantial heterogeneity.16 Funnel plots were constructed 
to assess publication bias related to placebo rates by plotting 
the proportions on the logit scale against the standard error.

Both intention-to-treat (ITT) and as-observed (AO) popula-
tions were included in the conducted meta-analyses, ensuring 
a comprehensive assessment of the outcomes. Only the ITT 
population is reported throughout this paper since this reflects 
the primary methodology by which the original trials were 
assessed and provides a conservative estimate of effect size 
compared to the AO analysis.

A risk of bias assessment for included studies was inde-
pendently conducted by two authors (VS and JKM) using the 
Cochrane risk of bias tool.17

3. Results
3.1. Study selection and characteristics
A total of 34 eligible studies were identified based on the pre-
viously conducted systematic reviews. Data from nine of these 
34 eligible trials (26.5%) were available through YODA and 
Vivli at the time the protocol was submitted and included in 
the meta-analysis (Table 1; Figure S1).18–26
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Table 1.  Summary of included studies.

Study ID Design Setting Intervention Placebo 
patients (n)

Outcome 
time-
point (weeks)

Clinical response 
definition

Clinical 
remission 
definition

NCT00488774 
(PURSUIT-IV)

Induction Multicenter, 
multinational

Golimumab 77 6 Decrease in the MCS 
of ≥3 points and a 
≥30% reduction from 
baseline; and a 
≥1-point decrease in 
RB or an absolute RB 
subscore ≤1

MCS ≤2 with 
no 
subscore >1

NCT00487539 
(PURSUIT-SC)

Induction Multicenter, 
multinational

Golimumab 258 6 Decrease in the MCS 
of ≥3 points and a 
≥30% reduction from 
baseline; and a 
≥1-point decrease in 
RB or an absolute RB 
subscore ≤1

MCS ≤2 with 
no 
subscore >1

NCT00783718 
(GEMINI 1)

Induction 
and 
maintenance

Multicenter, 
multinational

Vedolizumab 149 (induction)
126 (maintenance)

6 (induction)
52 (maintenance)

Decrease in the MCS 
of ≥3 points and a 
≥30% reduction from 
baseline; and a 
≥1-point decrease in 
RB or an absolute RB 
subscore ≤1

MCS ≤2 with 
no 
subscore >1

NCT01863771 
(PURSUIT-J)

Maintenance Multicenter, 
single country

Golimumab 31 54 Decrease in the MCS 
of ≥3 points and a 
≥30% reduction from 
baseline; and a 
≥1-point decrease in 
RB or an absolute RB 
subscore ≤1

MCS ≤2 with 
no 
subscore >1

NCT00385736 
(ULTRA 1)

Induction Multicenter, 
multinational

Adalimumab 130 8 Decrease in the MCS 
of ≥3 points and a 
≥30% reduction from 
baseline; and a 
≥1-point decrease in 
RB or an absolute RB 
subscore ≤1

MCS ≤2 with 
no 
subscore >1

NCT00408629 
(ULTRA 2)

Induction 
and 
maintenance

Multicenter, 
multinational

Adalimumab 246 (induction)
246 (maintenance)

8 (induction)
52 (maintenance)

Decrease in the MCS 
of ≥3 points and a 
≥30% reduction from 
baseline; and a 
≥1-point decrease in 
RB or an absolute RB 
subscore ≤1

MCS ≤2 with 
no 
subscore >1

NCT00853099 Induction 
and 
maintenance

Multicenter, 
single country

Adalimumab 96 (induction)
96 (maintenance

8 (induction)
52 (maintenance)

Decrease in the MCS 
of ≥3 points and a 
≥30% reduction from 
baseline; and a 
≥1-point decrease in 
RB or an absolute RB 
subscore ≤1

MCS ≤2 with 
no 
subscore >1

NCT02039505 Induction 
and 
maintenance

Multicenter, 
single country

Vedolizumab 82 (induction)
68 (maintenance

10 (induction)
60 (maintenance)

Decrease in the MCS 
of ≥3 points and a 
≥30% reduction from 
baseline; and a 
≥1-point decrease in 
RB or an absolute RB 
subscore ≤1

MCS ≤2 with 
no 
subscore >1

NCT01551290 Induction 
and 
maintenance

Multicenter, 
single country

Infliximab 49 (induction)
49 (maintenance

8 (induction)
26 (maintenance)

Decrease in the MCS 
of ≥3 points and a 
≥30% reduction from 
baseline; and a 
≥1-point decrease in 
RB or an absolute RB 
subscore ≤1

MCS ≤2 
with no 
subscore >1

Abbreviations: MCS, Mayo Clinic Score; RB, rectal bleeding.
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Baseline demographic and clinical information for nine UC 
induction (n = 1087) and maintenance trials (n = 616) are sum-
marized in Table 2. The overall characteristics of patients 
receiving placebo were similar across trials.

Trial-level characteristics are summarized in Table S1. Three 
studies were induction-only, one was maintenance-only, and 
five included both phases. Most of the induction trials were 
multi-arm (6/8; 75%), quadruple-blind (4/8; 50%), phase 3 
(6/8; 75%), multicenter, multinational (5/8; 62.5%) trials, 
investigating intravenous (IV) biologics (8/8; 100%). Most of 
the maintenance trials were phase 3 trials (6/6; 100%) con-
ducted in Asia (4/6; 66.7%). These trials were equally distrib-
uted between two-arm (3/6; 50%) and three-arm (3/6; 50%) 
parallel designs, with mostly double blinding (3/6; 50%), fol-
lowed by quadruple (2/6; 33.3%) and triple blinding (1/6; 
16.7%). The majority of these maintenance trials were multi-
center single-country trials (4/6; 66.7%), investigating both IV 
(3/6; 50%) and subcutaneous (SC) (3/6; 50%) biologics.

Pooled placebo clinical and endoscopic response and remis-
sion rates for induction and maintenance trials for the overall 

population and biologic-exposed and biologic-naïve subgroups 
are summarized in Figure 1. Results obtained from the 
two-stage approach are reported in the main text (see Table S2 
for one-stage results).

3.2. Placebo clinical response
For induction trials, the pooled placebo clinical response rate 
using the trial definition was 33% (95% CI: 29%-38%, 
I2 = 48.9%; Table S2; Figure S2). In patients with prior biologic 
exposure, the pooled clinical response rate was 26% (95% CI 
19%-35%) compared with 34% (95% CI: 30%-38%; Figure 1) 
in biologic-naïve patients. Using an alternative definition (a 
decrease in the adapted MCS ≥2, a ≥35% reduction from base-
line, and a ≥1-point decrease in rectal bleeding or absolute rectal 
bleeding subscore ≤1), the pooled clinical response rate was 
35% (95% CI: 32%-38%, I2 = 0%; Table S2; Figure S2).

For maintenance trials, the pooled placebo clinical response rate 
using the trial definition was 28% (95% CI: 17%-41%, 
I2 = 89.2%; Table S2; Figure S3). Biologic-naive patients showed 
a lower response rate (27%, 95% CI: 17%-41%) compared to 

Table 2.  Baseline characteristics of patients with ulcerative colitis assigned to receive placebo in induction and maintenance trials.

Characteristic Induction (N = 1087)a Missing 
values, n

Maintenance (N = 616)a Missing 
values, n

Age, years, mean (SD) 40 (13.3) 0 41.1 (13.4) 0
Body mass index, kg/m2, mean (SD) 24.7 (5.4) 56 24.4 (5.4) 51
Age at diagnosis, years, mean (SD) 35 (13.3) 433 33 (13.6) 326
Disease duration at baseline, years, mean (SD) 4.6 (6.4) 433 8.1 (6.8) 326
Sex, n (%) 0 0
  Male 653 (60.1) 374 (60.7)
  Female 434 (39.9) 242 (39.3)
Race, n (%) 0 0
  White 728 (67) 336 (54.5)
  Other 359 (33) 280 (45.5)
Prior surgery for IBD, n (%) 12 (2.1) 507 29 (11.5) 363
Smoking status, n (%) 51 51
  Former smoker/never smoked 972 (93.8) 514 (91)
  Current smoker 64 (6.2) 51 (9)
Disease location based on Montreal criteria at diagnosis, n (%) 1424 204
  Left-sided UC 90 (17.4) 82 (19.9)
  Extensive UC 274 (53) 219 (53.2)
  Other 153 (29.6) 111 (26.9)
Concomitant 5-ASA drugs at baseline, n (%) 209 (27.8) 0 215 (34.9) 0
Previous 5-ASA drug treatment, n (%) 505 (48.7) 0 151 (28.2) 0
Concomitant calcineurin inhibitor at baseline, n (%) 8 (1.1) 0 5 (0.8) 0
Previous calcineurin inhibitor treatment, n (%) 10 (1.4) 0 8 (1.5) 31
Concomitant 6-MP at baseline, n (%) 20 (2.7) 0 31 (5) 0
Previous 6-MP treatment, n (%) 24 (3.4) 0 20 (3.7) 31
Concomitant AZA at baseline, n (%) 87 (11.6) 0 89 (14.4) 0
Previous AZA treatment, n (%) 85 (12.1) 0 76 (14.2) 31
Concomitant MTX at baseline, n (%) 10 (1.3) 0 7 (1.1) 0
Previous MTX drug treatment, n (%) 11 (1.6) 0 10 (1.9) 31
Concomitant oral corticosteroid at baseline, n (%) 233 (31) 0 228 (37) 0
Previous oral corticosteroid treatment, n (%) 433 (41.7) 0 123 (21.7) 0
Prior exposure to anti-TNFs, n (%) 114 (49.4) 384 72 (37.1) 80
Prior failure of anti-TNFs, n (%) 70 (30.3) 856 44 (22.7) 422
Prior intolerance to anti-TNFs, n (%) 14 (6.1) 856 14 (7.2) 422
Previous exposure to biologic, n (%) 114 (49.4) 0 72 (37.1) 0

aPercentages are based on the number of non-missing values for each category.
Abbreviations: 5-ASA, 5-aminosalicylic acid; 6-MP, 6-mercaptopurine; AZA, azathioprine; IBD, inflammatory bowel disease; MTX, methotrexate; SD, 
standard deviation; TNF, tumor necrosis factor; UC, ulcerative colitis.
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biologic-exposed patients (32%, 95% CI: 11%-64%). Similarly, 
anti-TNF-naive patients had lower response rates (27%, 95% CI: 
17%-41%) compared to anti-TNF-exposed patients (32%, 95% 
CI: 11%-64%). A similar response rate was found using the alter-
native definition (31%, 95% CI: 17%-50%, I2 = 93.7%; Figure 
S3). Again, biologic-naïve patients had lower rates of placebo 
clinical response (31%, 95% CI: 17%-51%) compared to 
biologic-exposed patients (39%, 95% CI: 11%-77%).

3.3. Placebo clinical remission
For induction trials, the pooled placebo remission rate using 
the trial definition was 9% (95% CI: 7%-11%, I2 = 0%; Table 
S2; Figure S4). Slightly lower placebo clinical remission rates 
were reported in biologic-exposed and TNF-exposed patients 
compared to biologic-naïve and TNF-naïve patients (7% [95% 
CI: 3%-15%) vs 9% [95% CI: 7%-11%] and 9% [95% CI: 
7%-11%]). Using the alternative definition, the remission rate 
increased to 13% (95% CI: 11%-16%, I2 = 29.7%; Table S2; 
Figure S4).

For maintenance trials, the pooled placebo remission rate 
using the trial definition was 14% (95% CI: 9%-20%, 
I2 = 70.7%; Table S2; Figure S5). Using the alternative defini-
tion, the pooled placebo remission rate was 13% (95% CI: 
9%-21%, I2 = 74.7%; Table S2; Figure S5). Biologic-naïve 
patients had similar rates of placebo clinical remission com-
pared to biologic-exposed (14% [95% CI: 9%-22%] compared 
with 14% [95% CI: 8%-26%] using the clinical trial defini-
tion), regardless of the clinical remission definition.

3.4. Endoscopic response and remission, sustained 
clinical remission, corticosteroid-free remission, 
sustained corticosteroid-free remission, AEs, and 
SAEs
These outcomes were evaluated as secondary endpoints. In 
placebo-treated patients, the pooled endoscopic response and 
remission rates during induction were 31% and 6%, respec-
tively, and 21% and 9% during maintenance. Sustained clinical 
remission and sustained corticosteroid-free remission were 
observed in 1%-3% of patients. Corticosteroid-free clinical 
remission occurred in 3%-5% of patients during induction and 
8%-10% during maintenance. AEs were reported in 44% of 
placebo patients during induction and 79% during mainte-
nance, while SAEs occurred in 10% and 12%-13%, respec-
tively. Forest plots for endoscopic response and remission 
(Figures S6-S9), sustained clinical remission (Figures S10 and 
S11), corticosteroid-free remission (Figures S12-S15), sustained 
corticosteroid-free remission (Figures S16 and S17), AEs (Fig-
ures S18 and S19), and SAEs (Figures S20 and S21) are reported 
in the supplementary material.

3.5. Patient-level predictors of placebo response 
and remission
Of the 33 patient-level characteristics evaluated, only four had 
a statistically significant impact on the placebo response rate 
using the trial definition. These factors included BMI, albumin 
levels at baseline, azathioprine use at baseline, and previous 

Figure 1.  Pooled placebo clinical and endoscopic response and remission rates for induction and maintenance trials of ulcerative colitis using a 2-stage 
meta-analytical approach. Induction trials: n = 1087 (bio-exposed: n = 125); maintenance trials: n = 616 (bio-exposed: n = 81). Abbreviations: CI, confidence 
interval; MCS, Mayo Clinic Score; MES, Mayo Endoscopic Subscore; RB, rectal bleeding; SF, stool frequency. aDecrease in MCS ≥3 and ≥30% reduction; 
decrease in RB ≥1 or RB ≤1. bDecrease in adapted MCS ≥2 and ≥35% reduction; decrease in RB ≥1 or RB ≤1. cMCS ≤2; no subscore >1. dMES ≤1; 
decrease in SF ≥1; SF ≤1 and RB=0. eMES ≤1. fMES=0.
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azathioprine use (Table 3 and Table S3). A 1-unit (kg/m2) 
increase in BMI at baseline was associated with a 3% increase 
in the odds of clinical response (OR 1.03 95% CI 1.01-1.06; 
P = .008). A 10-unit (g/L) increase in albumin levels at baseline 
was associated with a 41% increase in the odds of clinical 
response (OR 1.41 95% CI 1.05-1.90; P = .023). Using the 
alternative definition for response, BMI and albumin level at 
baseline were significantly associated with placebo clinical 
response (OR 1.03, 95% CI: 1-1.05; P = .029 and OR 1.38, 
95% CI: 1.04-1.82; P = .026, respectively; Table 3 and Table S4).

3.6. Trial-level predictors of placebo response and 
remission
Among 12 trial-level characteristics evaluated, time of primary 
endpoint was the only statistically significant factor impacting 

the placebo response rate (using the trial definition). Endpoints 
at greater than 6 weeks were associated with a 42% increase 
in the odds of clinical response (OR 1.42, 95% CI: 1.06-1.90, 
P = .018; Table 3 and Table S5). Using the alternative definition, 
no statistically significant factors were identified (Table 3 and 
Table S6).

Using the trial definition, only two patient-level factors had 
a statistically significant impact on the placebo remission rate. 
A 1-point increase in the MCS and adapted MCS was associ-
ated with a 26% (OR 0.74, 95% CI: 0.64-0.85; P < .001) and 
27% (OR 0.73, 95% CI: 0.63-0.85; P < .001) reduction in the 
odds of clinical remission, respectively (Table 3 and Table S7). 
Using the alternative definition of remission, two factors were 
associated with a significant reduction in placebo remission. 
One-point increases in the MCS and adapted MCS from 

Table 3.  Univariable regression analyses of select patient- and trial-level factors contributing to placebo clinical and endoscopic response and remission 
for induction trials in ulcerative colitis.

Definition of clinical response, odds 
ratio (95% CI)

Definition of clinical remission, odds 
ratio (95% CI)

Definition of 
endoscopic 
response, odds 
ratio (95% CI)

Definition of 
endoscopic 
remission, odds 
ratio (95% CI)

By trial definition Decrease in 
adapted MCS 
≥2 and ≥35% 
reduction; 
decrease in RB 
≥1 or RB ≤1a

By trial definition MES ≤1; 
decrease in SF 
≥1; SF ≤1 
and RB = 0a

MES ≤1a MES = 0a

Patient-level characteristics
Ageb 1 (0.99, 1.01) 1 (0.99, 1.01) 1 (0.99, 1.02) 1 (0.99, 1.01) 1 (0.99, 1.01) 1 (0.98, 1.02)
Age at diagnosisb 1 (0.99, 1.01) 1 (0.99, 1.02) 0.99 (0.97, 1.02) 0.99 (0.97, 1.01) 0.99 (0.98, 1) 1 (0.97, 1.03)
Sex (male vs female) 0.95 (0.73, 1.23) 0.97 (0.75, 1.25) 0.73 (0.48, 1.12) 0.86 (0.6, 1.24) 0.67 (0.51, 0.87) 0.96 (0.57, 1.62)
BMIb 1.03 (1.01, 1.06) 1.03 (1, 1.05) 1.01 (0.98, 1.06) 1.03 (0.99, 1.06) 1.03 (1.01, 1.06) 1.04 (1, 1.09)
CRPc  1.03 (0.91, 1.15) 1.06 (0.95, 1.19) 0.83 (0.63, 1.1) 0.84 (0.67, 1.05) 0.92 (0.8, 1.05) 0.73 (0.46, 1.14)
Albuminc  1.41 (1.05, 1.9) 1.38 (1.04, 1.82) 1.29 (0.8, 2.1) 1.21 (0.8, 1.84) 1.8 (1.31, 2.48)* 1.87 (0.97, 3.61)
MCS scoreb 0.98 (0.91, 1.06) 0.93 (0.86, 1) 0.74 (0.64, 0.85)* 0.85 (0.76, 0.95) 0.72 (0.66, 0.79)* 0.7 (0.59, 0.83)*
Adapted MCS scoreb 0.96 (0.88, 1.05) 0.92 (0.84, 1) 0.73 (0.63, 0.85)* 0.83 (0.73, 0.95) 0.69 (0.63, 0.77)* 0.67 (0.56, 0.81)*
IBDQ scorec 0.98 (0.94, 1.02) 1 (0.96, 1.03) 1.07 (1, 1.14) 1.05 (1, 1.11) 1.02 (0.98, 1.07) 0.99 (0.91, 1.09)
Disease extent 
(left-sided UC vs other)

0.61 (0.35, 1.05) 0.74 (0.44, 1.24) 1.59 (0.64, 3.91) 0.95 (0.46, 1.97) 0.92 (0.52, 1.61) 1.32 (0.37, 4.69)

Prior exposure to 
biologic therapyd

0.72 (0.45, 1.15) 0.83 (0.56, 1.24) 0.7 (0.33, 1.47) 0.97 (0.53, 1.76) 0.82 (0.51, 1.32) 0.89 (0.36, 2.18)

Prior exposure to 
anti-TNF therapyd,e

0.72 (0.45, 1.15) 0.79 (0.49, 1.3) 0.45 (0.16, 1.26) 0.97 (0.53, 1.76) 0.82 (0.51, 1.32) 0.89 (0.36, 2.18)

Prior failure of 
anti-TNF therapyd,f

0.98 (0.55, 1.72) 1.43 (0.79, 2.59) 0.74 (0.23, 2.36) 1.32 (0.67, 2.58) 0.86 (0.48, 1.53) 0.71 (0.21, 2.34)

Concomitant oral 
corticosteroidsd

0.97 (0.71, 1.34) 0.99 (0.71, 1.37) 1.26 (0.74, 2.14) 1.37 (0.81, 2.29) 1.39 (0.85, 2.25) 1.2 (0.65, 2.2)

Trial-level characteristics
Multicenter, single- 
country vs multicenter, 
multinational

1.09 (0.71, 1.68) 0.97 (0.71, 1.32) 1.47 (0.91, 2.37) 1.45 (0.96, 2.2) 0.84 (0.54, 1.29) 1.56 (0.74, 3.3)

Number of study sitesc  0.98 (0.95, 1.01) 0.99 (0.97, 1.02) 0.97 (0.93, 1.01) 0.98 (0.94, 1.01) 1 (0.96, 1.04) 0.92 (0.85, 1.01)
Number of 
follow-up visitsb

1.00 (0.97, 1.03) 0.99 (0.97, 1.01) 1.01 (0.98, 1.05) 1.01 (0.97, 1.04) 1 (0.97, 1.03) 0.97 (0.91, 1.03)

Green, significantly increased odds of achieving the placebo outcome (P < .05); orange, significantly decreased odds of achieving the placebo outcome 
(P < .05); grey, not statistically significant (P > .05); *P ≤ .001.
an = 1087 (bio-exposed: n = 125).
bEvaluated per 1-unit increase.
cEvaluated per 10-unit increase.
dEvaluated with the comparison of ‘yes vs no’.
en = 703 (prior anti-TNF exposure: n = 87).
fn = 251 (prior anti-TNF failure: n = 70).
BMI, body mass index; CI, confidence interval; CRP, C-reactive protein; IBDQ, Inflammatory Bowel Disease Questionnaire; MCS, Mayo Clinic Score; MES, 
Mayo Endoscopic Subscore; RB, rectal bleeding; SF, stool frequency; TNF, tumor necrosis factor; UC, ulcerative colitis.
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baseline were associated with 15% (OR = 0.85, 95% CI: 
0.76-0.95; P = .005) and 17% (OR = 0.83, 95% CI: 0.73-0.95; 
P = .005) reductions in the odds of clinical remission, respec-
tively (Table 3 and Table S8).

Using the trial definitions for remission, the only statistically 
significant trial-level characteristic was location. North Amer-
ica was associated with a 56% decrease in the odds of clinical 
remission (OR 0.44, 95% CI: 0.19-1; P = .049) when Asia was 
the reference (Table 3 and Table S9). A similar association was 
observed for the alternative definition of remission (Table 3 
and Table S10).

Patients with left-sided UC had a 90% increase in the odds 
of response compared to extensive UC (OR 1.9, 95% CI: 
1.02-3.54; P = .043; Table 4 and Table S11). Statistically signif-
icant associations were not found for the alternative definition 
of response (Table 4 and Table S12).

The number of centers had a statistically significant impact 
on the response rate (based on the trial definition). A 10-center 
increase was associated with a 13% decrease in the odds of 
response (OR 0.87, 95% CI: 0.77-0.99, P = .032; Table 4 and 
Table S13). The use of infliximab (OR 6.69, 95% CI 2.78-16.08; 
P < .001, trial and alternative definition; Tables S13 and S14) 
and vedolizumab (OR 1.97, 95% CI 1.03-3.79; P = .041; trial 
definition) were associated with an increase in placebo clinical 
response compared to adalimumab. Two stratification factors 
were associated with a significant reduction in the odds of 
response (OR 0.28, 95% CI: 0.14-0.56; P < .001; trial and alter-
native definition) compared to a single stratification factor. 
Additionally, the SC route of administration was a significant 
factor in reducing the odds of placebo response compared to 
IV (OR 0.35, 95% CI: 0.14-0.87; P = .023; Table 4 and 
Table S13).

Using the trial (OR 1.92, 95% CI: 1.09-3.39; P = .024; Table 
4 and Table S15) and alternative definitions (OR 2.33, 95% 
CI: 1.29-4.19; P = .005; Table 4 and Table S16), a 10-unit (g/L) 
increase in albumin at baseline was associated with an increase 
in the odds of placebo remission. Using the trial (OR 2.85, 
95% CI: 1.5-5.41; P = .001; Table 4 and Table S15) and alter-
native definitions (OR 2.21, 95% CI: 1.1-4.45; P = .026; Table 
4 and Table S16), left-sided colitis was associated with a higher 
placebo remission rate.

Table 4 and Tables S17 and S18 summarize the univariable 
regression analyses of trial-level factors contributing to remis-
sion in maintenance trials. Using the trial definition, vedoli-
zumab (OR 2.9, 95% CI: 1.42-5.90; P = .003) with adalimumab 
as the reference was associated with an increased odds of remis-
sion and SC route of administration (OR 0.44, 95% CI: 
0.23-0.83; P = .011) was associated with a reduced odds of 
remission compared to IV.

3.7. Patient- and trial-level predictors of placebo 
secondary outcomes
Factors associated with endoscopic response and remission 
(Tables S19–S26), sustained clinical remission (Tables S27–S30), 
corticosteroid-free clinical remission (Tables S31–S38), sus-
tained corticosteroid-free clinical remission (Tables S39–S42), 
AEs (Tables S43–S46), and SAEs (Tables S47–S50) among 
patients receiving placebo are summarized in the supplemen-
tary material. Briefly, higher baseline albumin level and lower 
baseline disease activity better predicted endoscopic response 
and/or remission and clinical outcomes (including sustained 

clinical and/or corticosteroid-free remission). Corticosteroid 
use was associated with a lower chance of achieving clinical 
outcomes. Additional patient-level associations with endo-
scopic or clinical outcomes included left-sided UC and disease 
duration. Trial-level features that better predicted endoscopic 
and/or clinical outcomes included vedolizumab use and qua-
druple or triple blinding. For safety, lower albumin level and 
higher disease activity were associated with an increased chance 
of AEs and SAEs.

3.8. Risk of bias assessment
The overall risk of bias among the included studies was pre-
dominantly low, with only a few domains rated as unclear 
(Table S51).

4. Discussion
In this IPD meta-analysis, the pooled placebo clinical response 
rate for induction trials was 33%, and for maintenance trials, 
it ranged from 27% to 31%. For clinical remission, placebo 
rates ranged from 9% to 13% during induction and from 13% 
to 14% during maintenance. Remission rates were consistent 
regardless of prior biologic exposure status.

Through access to patient-level data, we found some notable 
patient characteristics that influenced placebo rates. First, bet-
ter nutritional status and lower biochemical burden were asso-
ciated with an increased response to placebo, as demonstrated 
by a 3% increase in the odds of clinical response during induc-
tion trials for each 1-unit increase in BMI and a 41% increase 
in the odds of clinical response for every 10-unit increase in 
albumin.

Placebo responses have been shown to be significantly influ-
enced by metabolic factors in RCTs, particularly in conditions 
such as hyperlipidemia and non-alcoholic fatty liver dis-
ease.27,28 Notably, a recent meta-analysis including 20 454 
patients with a mean BMI of 35.66 kg/m2 (95% CI: 34.9-36.2) 
highlighted significant placebo effects in obesity pharmaco-
logical RCTs, emphasizing the impact of BMI and nutritional 
status on placebo outcomes.29 Second, greater baseline disease 
activity as captured by the MCS or adapted MCS was con-
sistently associated with lower placebo remission rates, which 
supports our findings on endoscopic outcomes, as well as 
prior meta-analyses showing reduced placebo responses in 
patients with more severe endoscopic inflammation.1,7,8 Third, 
disease distribution influenced placebo rates since those with 
left-sided UC had a notable increase in their odds of placebo 
clinical response (OR 1.9, 95% CI: 1.02-3.54; P = .043) and 
remission (OR 2.21, 95% CI: 1.1-4.45; P = .026) compared 
to more extensive disease; this is likely to be a reflection of 
lower inflammatory burden in patients with limited disease, 
supported by recent intriguing observations that suggested 
differential efficacy of medical therapies in UC according to 
disease location.30 Collectively, the identified factors suggest 
that more severe disease activity as well as more extensive 
disease are associated with lower placebo rates, underscoring 
the importance of confirming high inflammatory burden at 
enrolment in clinical trials of moderate to severe UC, in order 
to minimize placebo rates and maximize efficiency within 
clinical trials.

Aside from patient characteristics, there were several factors 
related to clinical trial design that were found to influence 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/19/10/jjaf191/8317441 by guest on 13 January 2026

https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data
https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data


Journal of Crohn’s and Colitis﻿, 2025, Vol. 19, No. 10� 9

placebo rates. First, multicenter trials tend to show lower treat-
ment effects compared to single-center trials.31 We observed a 
similar pattern for placebo response. As single-center trials 
often show larger treatment effects due to homogeneous pop-
ulations, potential patient selection bias, investigator expertise, 
stringent protocol adherence, increased participant attention, 
and publication bias favoring positive results,32 a higher risk 
of bias in single-center trials may extend to placebo rates. Sec-
ond, trial location influenced placebo rates with a decreased 
odds of placebo clinical remission in North America compared 
to Asia (OR 0.44, 95% CI 0.19-1; P = .049); these findings 
could be related to differences in care processes or pathways 
(eg, a higher proportion of patients exposed to biologics [49% 

in North America vs 12% in Asia] or use of concomitant base-
line steroids [41% vs 18%]). Third, trial duration influenced 
placebo rates, with endpoints assessed beyond 6 weeks associ-
ated with a 42% increase in the odds of clinical response. Sim-
ilarly, longer disease duration was associated with a higher 
odds of achieving corticosteroid-free clinical remission under 
placebo. These findings are probably related to the natural 
disease course but also to prolonged participant engagement 
or evolving psychological factors over an extended period, 
contributing to a more pronounced placebo response. Fourth, 
route of administration revealed varying response rates. The 
SC route of administration was a significant factor in reducing 
the odds of placebo response and remission compared to IV 

Table 4.  Univariable regression analyses of select patient- and trial-level factors contributing to placebo clinical and endoscopic response and remission 
for maintenance trials in ulcerative colitis.

Definition of clinical response, odds 
ratio (95% CI)

Definition of clinical remission, odds 
ratio (95% CI)

Definition of 
endoscopic 
response, odds 
ratio (95% CI)

Definition of 
endoscopic 
remission, odds 
ratio (95% CI)

By trial definition Decrease in 
adapted MCS ≥2 
and ≥35% 
reduction; 
decrease in RB 
≥1 or RB ≤1a

By trial definition MES ≤1; 
decrease in SF 
≥1; SF ≤1 
and RB = 0a

MES ≤1a MES = 0a

Patient-level 
characteristics
Ageb 1.01 (0.99, 1.02) 1.01 (1, 1.02) 1 (0.98, 1.02) 1 (0.98, 1.01) 1 (0.98, 1.01) 1.01 (0.99, 1.03)
Age at diagnosisb 1 (0.98, 1.02) 1 (0.98, 1.02) 1.01 (0.98, 1.03) 1 (0.98, 1.02) 1 (0.98, 1.02) 1.01 (0.98, 1.04)
Sex (male vs female) 0.85 (0.58, 1.25) 0.91 (0.62, 1.35) 0.96 (0.59, 1.57) 1.09 (0.66, 1.78) 0.81 (0.54, 1.22) 0.92 (0.52, 1.62)
BMIb 1.01 (0.97, 1.05) 1.01 (0.97, 1.05) 1 (0.96, 1.05) 1 (0.95, 1.05) 1.02 (0.98, 1.06) 1.03 (0.98, 1.09)
CRPc 0.98 (0.8, 1.18) 0.93 (0.77, 1.13) 1.02 (0.82, 1.27) 1.03 (0.84, 1.28) 0.93 (0.74, 1.17) 1.01 (0.78, 1.3)
Albuminc 1.5 (0.97, 2.3) 1.48 (0.96, 2.28) 1.92 (1.09, 3.39) 2.33 (1.29, 4.19) 2.39 (1.47, 3.88)* 2.33 (1.18, 4.6)
MCS scoreb 1.01 (0.9, 1.13) 1 (0.89, 1.13) 0.94 (0.81, 1.09) 0.98 (0.85, 1.14) 0.91 (0.8, 1.03) 0.99 (0.83, 1.17)
Adapted MCS scoreb 0.99 (0.87, 1.13) 1 (0.87, 1.14) 0.93 (0.78, 1.09) 0.95 (0.81, 1.12) 0.88 (0.76, 1.01) 0.96 (0.79, 1.16)
IBDQ scorec 1.05 (0.98, 1.12) 1.04 (0.97, 1.12) 1.05 (0.95, 1.14) 1.06 (0.96, 1.16) 1.06 (0.99, 1.14) 1.03 (0.93, 1.14)
Disease extent 
(left-sided UC vs other)

1.9 (1.02, 3.54) 1.54 (0.82, 2.89) 2.85 (1.5, 5.41) * 2.21 (1.1, 4.45) 2.16 (1.2, 3.88) 3.89 (1.69, 8.95)*

Prior exposure to 
biologic therapyd,

1.05 (0.56, 1.99) 0.88 (0.46, 1.67) 0.65 (0.29, 1.46) 0.89 (0.41, 1.94) 0.85 (0.42, 1.69) 1.17 (0.48, 2.84)

Prior exposure to 
anti-TNF therapyd,e

1.05 (0.56, 1.99) 0.88 (0.46, 1.67) 0.65 (0.29, 1.46) 0.89 (0.41, 1.94) 0.85 (0.42, 1.69) 1.17 (0.48, 2.84)

Prior failure of 
anti-TNF therapyd,f

0.89 (0.42, 1.91) 0.58 (0.26, 1.29) 0.39 (0.14, 1.12) 0.8 (0.32, 2.04) 0.73 (0.31, 1.72) 0.75 (0.24, 2.28)

Concomitant oral 
corticosteroidsd

0.63 (0.38, 1.02) 0.66 (0.4, 1.08) 0.7 (0.39, 1.25) 0.71 (0.4, 1.26) 0.77 (0.46, 1.29) 0.47 (0.23, 0.94)

Trial-level characteristics
Multicenter, single- 
country vs multicenter, 
multinational

1.83 (0.51, 6.57) 2.34 (0.44, 12.3) 1.36 (0.49, 3.77) 1.47 (0.5, 4.34) 1.56 (0.74, 3.3) 1.37 (0.42, 4.48)

Number of study sitesc 0.87 (0.77, 0.99) 0.86 (0.71, 1.05) 0.96 (0.83, 1.1) 0.97 (0.83, 1.13) 0.92 (0.85, 1.01) 0.98 (0.82, 1.17)
Number of 
follow-up visitsb

0.93 (0.85, 1.01) 0.92 (0.82, 1.04) 0.99 (0.91, 1.07) 0.99 (0.91, 1.09) 0.97 (0.91, 1.03) 0.99 (0.89, 1.1)

Green, significantly increased odds of achieving the placebo outcome (P < .05); orange, significantly decreased odds of achieving the placebo outcome 
(P < .05); grey, not statistically significant (P > .05); * P ≤ .001.
an = 616 (bio-exposed: n = 81).
bEvaluated per 1-unit increase.
cEvaluated per 10-unit increase.
dEvaluated with the comparison of ‘yes vs no’.
en = 536 (prior anti-TNF exposure: n = 59).
fn = 194 (prior anti-TNF failure: n = 44).
BMI, body mass index; CI, confidence interval; CRP, C-reactive protein; IBDQ, Inflammatory Bowel Disease Questionnaire; MCS, Mayo Clinic Score; MES, 
Mayo Endoscopic Subscore; NA, lack of model convergence due to sparse data; RB, rectal bleeding; SF, stool frequency; TNF, tumor necrosis factor; UC, 
ulcerative colitis.
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administration. This could be related to expectation bias 
whereby the IV route of administration could be perceived as 
a more effective or faster acting intervention than SC adminis-
tration. Finally, we observed new findings regarding the impact 
of prior biologic exposure on placebo response rates. Placebo 
remission rates were similar regardless of biologic exposure 
status. However, in the induction phases, patients with prior 
biologic exposure showed slightly lower placebo response rates 
compared to those without prior exposure. In contrast, during 
maintenance trials, biologic-naive patients exhibited lower pla-
cebo response rates than biologic-exposed patients. This dif-
ference may be explained by the fact that response is a less 
objective criterion than remission and is more prone to expec-
tation bias.

Despite the availability of multiple effective therapies, 
placebo-controlled designs remain common, raising questions 
about equipoise and patient acceptability.33,34 Current regula-
tory frameworks continue to endorse placebo, but both the 
FDA and EMA stress the importance of minimizing unneces-
sary exposure by limiting placebo duration, defining escape 
criteria, and considering active comparator designs where fea-
sible. Recent expert consensus similarly highlights the need for 
harmonization between agencies to reduce redundant 
placebo-controlled trials and to promote alternatives, including 
adaptive or active comparator strategies, particularly in pop-
ulations with advanced or refractory disease.35

Several strategies have been proposed to reduce placebo 
exposure including asymmetrical randomization, inclusion of 
an active comparator arm, and early transition to open-label 
therapy after induction in placebo non-responders. Alternative 
clinical trial methods including Bayesian designs can reduce 
placebo exposure by using historical data, particularly at earlier 
phases of trial design for which there is well-established regu-
latory guidance.36,37 Our results provide novel and precise data 
to help inform Bayesian priors.

This is the first IPD meta-analysis based on a systematic 
review that assessed placebo response and associated patient- 
and trial-level predictors of response in patients with UC. The 
strengths of our study include the use of patient-level data 
allowing estimates of placebo rates in subpopulations as well 
as factors influencing these rates, robust IPD from nine RCTs, 
a large sample size, and diverse participants. Unlike 
meta-analyses relying on summary statistics,1,7,38 the use of IPD 
offers advantages such as consistent application of inclusion/
exclusion criteria, the ability to address between-study hetero-
geneity, and minimization of selective reporting bias.9–11 How-
ever, there were some limitations to our meta-analysis that are 
worth noting. The analysis is constrained by the internal and 
external validity of the included trials, and only nine eligible 
studies provided IPD for inclusion, raising the possibility that 
negative trials may be underrepresented. Furthermore, our 
findings may not be generalizable to RCTs of ustekinumab or 
oral small molecule drugs, which were not available at the time 
of protocol submission. Our findings may also not be general-
izable to RCTs of Crohn’s disease, in which placebo responses 
may differ, as we have recently shown in a paired IPD 
meta-analysis.39 In addition, a potential carry-over effect was 
present in only 1 trial, where placebo patients in the mainte-
nance phase had previously received vedolizumab, but this 
involved a limited number of patients and is unlikely to have 
materially influenced placebo response rates. Finally, 

heterogeneity remained unexplained even after conducting 
meta-regression analyses. The multifactorial nature of the pla-
cebo response makes identifying factors that could explain this 
heterogeneity challenging, and factors not captured in our 
dataset, such as psychological state and cultural context, may 
also play a role and further confound the results.

This IPD meta-analysis significantly broadens our under-
standing, surpassing the insights gained from individual trials 
and previous aggregated data meta-analyses. Baseline disease 
severity, prior medications, and nutritional status influenced 
placebo response rates, emphasizing the significance of indi-
vidual patient profiles in forecasting treatment outcomes. These 
contemporary results will enable future trials that include pla-
cebo to incorporate design elements that enable reduction of 
placebo rates. These results also provide a precise benchmark 
for expected rates in clinical trials that do not include placebo, 
such as open-label designs, head-to-head trials, and those incor-
porating external control arms or Bayesian designs.

Acknowledgements
This study, carried out under YODA Project # 2021-4829, used 
data obtained from the Yale University Open Data Access Proj-
ect, which has an agreement with JANSSEN RESEARCH & 
DEVELOPMENT, L.L.C. The interpretation and reporting of 
research using this data are solely the responsibility of the 
authors and do not necessarily represent the official views of the 
Yale University Open Data Access Project or JANSSEN 
RESEARCH & DEVELOPMENT, L.L.C. This publication is 
based on research using data from AbbVie, Takeda, and Johnson 
& Johnson, which have been made available through Vivli, Inc 
(#7288). Vivli has not contributed to or approved, and is not in 
any way responsible for, the contents of this publication.

Author contributors
Study concept and design: V.J. Acquisition, analysis, and inter-
pretation of data: V.S., M.H., V.J. Draft of initial manuscript: 
V.S., M.H., V.J. Critical revision of the manuscript for import-
ant intellectual content: all co-authors. Guarantor of article: 
V.J. V.J. and M.H. directly accesses and verified the underlying 
data reported in this paper. All authors had full access to all 
the data in the study, made substantial contributions to the 
manuscript, and accept responsibility to submit for 
publication.

Supplementary material
Supplementary material is available at ECCO-JCC online.

Funding
There was no funding source for this study.

Conflict of interest
V.S. has received consultancy fees from Johnson & Johnson, 
speaker’s fees from Pfizer, Giuliani, Tillots Pharma, and travel 
grant from Abbvie. M.H. is an employee of Alimentiv Inc. S.S. 
has received institutional research support from Pfizer (in the 
last 24 months) and personal fees from Pfizer for ad hoc grant 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/19/10/jjaf191/8317441 by guest on 13 January 2026

https://academic.oup.com/eccojc/article-lookup/10.1093/ecco-jcc/jjaf191/#supplementary-data


Journal of Crohn’s and Colitis﻿, 2025, Vol. 19, No. 10� 11

review. S.D. has received consultancy fees from AbbVie, Ali-
mentiv, Allergan, Amgen, AstraZeneca, Athos Therapeutics, 
Biogen, Boehringer Ingelheim, Bristol Myers Squibb, Celgene, 
Celltrion, Dr Falk Pharma, Eli Lilly, Enthera, Ferring Pharma-
ceuticals Inc, Gilead, Hospira, Inotrem, Janssen, Johnson & 
Johnson, MSD, Mundipharma, Mylan, Pfizer, Roche, Sandoz, 
Sublimity Therapeutics, Takeda, TiGenixa, UCB Inc, and Vifor; 
and lecture fees from AbbVie, Amgen, Ferring Pharmaceuticals 
Inc, Gilead, Janssen, Mylan, Pfizer, and Takeda. L.P.B. has 
received consulting fees from AbbVie, Adacyte, Alimentiv, 
Alma Bio Therapeutics, Amgen, Applied Molecular Transport, 
Arena, Biogen, BMS, Celltrion, CONNECT Biopharm, Cytoki 
Pharma, Enthera, Ferring, Fresenius Kabi, Galapagos, Genen-
tech, Gilead, Gossamer Bio, GSK, HAC-Pharma, IAG Image 
Analysis, Index Pharmaceuticals, Inotrem, Janssen, Lilly, 
Medac, Mopac, Morphic, MSD, Norgine, Nordic Pharma, 
Novartis, OM Pharma, ONO Pharma, OSE Immunotherapeu-
tics, Pandion Therapeutics, Par’Immune, Pfizer, Prometheus, 
Protagonist, Roche, Sanofi, Sandoz, Takeda, Theravance, 
Thermo Fisher, Tigenix, Tillots, Viatris, Vifor, Ysopia, Abivax. 
Received grants from Takeda, Fresenius Kabi, and Cell Trion, 
and speaker fees from Galapagos, AbbVie, Janssen, Genentech, 
Ferring, Tillots, Celltrion, Takeda, Pfizer, Sandoz, Biogen, 
MSD, Amgen, Vifor, Arena, Lilly, Gilead, Viatris, and Medac. 
S.K.Y. has received consultancy fees from Alimentiv Inc. J.K.M. 
is an employee of Alimentiv Inc. G.Y.Z. has received consul-
tancy/advisory board fees from Alimentiv Inc. Y.Y. has none 
to disclose. B.E.S. reports consulting fees from Abbvie, Adiso 
Therapeutics, Agomab, Alimentiv, Amgen, AnaptysBio, Arena 
Pharmaceuticals, Artugen Therapeutics, Astra Zeneca, Biolojic 
Design, Biora Therapeutics, Boehringer Ingelheim, Boston 
Pharmaceuticals, Calibr, Celgene, Celltrion, ClostraBio, Equil-
lium, Enthera, Enveda Biosciences, Evommune, Ferring, Fzata, 
Galapagos, Genentech (Roche), Gilead Sciences, GlaxoSmith-
Kline, Gossamer Bio, Imhotex, Index Pharmaceuticals, Inno-
vation Pharmaceuticals, Kaleido, Kallyope, Merck, 
Microbiotica, Mitsubishi Tanabe, Mobius Care, Morphic Ther-
apeutics, MRM Health, Nexus Therapeutics, Nimbus Discov-
ery, Odyssey Therapeutics, Palisade Bio, Progenity, Prometheus 
Biosciences, Prometheus Laboratories, Protagonist Therapeu-
tics, Q32 Bio, Rasayana Therapeutics, Recludix Therapeutics, 
Reistone Biopharma, Sanofi, Sorriso Therapeutics, Spyre Ther-
apeutics, Surrozen, Target RWE, Teva, TLL Pharmaceutical, 
Tr1X, Union Therapeutics, and Ventyx Biosciences; consulting 
and speaking fees from Abivax; consulting and speaking fees 
and other support from Lilly; research grants, consulting and 
speaking fees and other support from Bristol Myers Squibb, 
Janssen, Pfizer, and Takeda; research grants and consulting fees 
from Theravance Biopharma; and stock/stock options from 
Ventyx Biopharma. R.P. has received consulting fees from: 
Abbott, AbbVie, Abbivax, Alimentiv (formerly Robarts), 
Amgen, AnaptysBio, Arena Pharmaceuticals, AstraZeneca, 
Biogen, Boehringer Ingelheim, Bristol-Myers Squibb, Celgene, 
Celltrion, Cosmos Pharmaceuticals, Eisai, Elan, Eli Lilly, Fer-
ring, Galapagos, Fresenius Kabi, Genentech, Gilead Sciences, 
Glaxo-Smith Kline, JAMP Bio, Janssen, Merck, Mylan, Novar-
tis, Oppilan Pharma, Organon, Pandion Pharma, Pendopharm, 
Pfizer, Progenity, Prometheus Biosciences, Protagonist Thera-
peutics, Roche, Sandoz, Satisfai Health, Shire, Sublimity Ther-
apeutics, Spyre Therapeutics, Takeda Pharmaceuticals, 
Theravance Biopharma, Trellus, Union Biopharma, Viatris, 

Ventyx, and UCB; speaker’s fees from: AbbVie, Amgen, Arena 
Pharmaceuticals, Bristol-Myers Squibb, Celgene, Eli Lilly, Fer-
ring, Fresenius Kabi, Gilead Sciences, Janssen, Merck, Orga-
non, Pfizer, Roche, Sandoz, Shire, and Takeda Pharmaceuticals; 
advisory board fees from: AbbVie, Alimentiv (formerly 
Robarts), Amgen, Arena Pharmaceuticals, AstraZeneca, Bio-
gen, Boehringer Ingelheim, Bristol-Myers Squibb, Celgene, Eli 
Lilly, Ferring, Fresenius Kabi, Genentech, Gilead Sciences, 
Glaxo-Smith Kline, JAMP Bio, Janssen, Merck, Mylan, Novar-
tis, Oppilan Pharma, Organon, Pandion Pharma, Pfizer, Pro-
genity, Protagonist Therapeutics, Roche, SandozShire, 
Sublimity Therapeutics, Takeda Pharmaceuticals, and Ventyx. 
B.G.F. has received consulting fees from AbbVie, Abivax, 
Adiso, AgomAB Therapeutics, Akros, Alira Health, Ally Bridge 
Group, AnaptysBio, Apini Therapeutics, Argenx, Avoro Cap-
ital Advisors, Belmore Law, BioFactura, BioJamp, Biora Ther-
apeutics, Blackbird Laboratories, Boehringer-Ingelheim, Boxer 
Capital, Celsius Therapeutics, Celgene/BMS, Celltrion, Clari-
vate, Connect BioPharma, Disc Medicine, Duality, EcoR1, Eli 
Lilly, Ensho Therapeutics, Evida, Enveda, Faes Farma, First 
Wave, Forbion, Galapagos, Galen Atlantica, Genentech/Roche, 
General Atlantic, Genesis Therapeutics, Gilead, Gossamer 
Pharma, GSK, Imhotex, ImmiDomics, Immunic Therapeutics, 
Intercept, Janssen, Japan Tobacco Inc., Klick Health, LifeMine 
Therapeutics, Mage Biologics, Merck, Mestag, Mirador Ther-
apeutics, Mobius, Monte Rosa Tx, Morphic Therapeutics, 
Nexys Therapeutics, Nighthawk Therapeutics, Nimbus Ther-
apeutics, Novartis, OncoC4, OrbiMed, Orphagen, Pendo-
pharm, Pfizer, Protagonist, 32 Bio, REDX, Roche, Roivant/
Televant, Sanofi, Sobi, Sorriso, Spyre Therapeutics, Surrozen 
Inc., Sun Pharma, Synedgen, Takeda, Teva, Triastek, Trex Bio, 
TR1X Inc. TVM Lifesciences, Ventyx Biosciences, Versant Ven-
tures, Vida Ventures, and Zagbio; lecture fees from AbbVie, 
Takeda, Janssen, Pfizer, and Eli Lilly; payment for expert tes-
timony from Belmore Law; participated in advisory boards for 
AbbVie, AnaptysBio, Boehringer-Ingelheim, Celgene/BMS Eli 
Lilly, Genentech/Roche, Janssen, Merck, MiroBio, Origo Bio-
Pharma, Pfizer, REDX Pharma, Sanofi, Takeda, Teva, Ecor-
1Capital, Morphic, and GSK; and has received stock or stock 
options from Connect BioPharma and EnGene. J.H. has 
received consulting fees from AbbVie, Alimentiv Inc, Eli Lilly, 
and Takeda. R.S. has received consulting fees from Alimentiv. 
P.D. has received consulting for Abbvie, Abivax, Adiso, Bristol 
Myers Squibb, GSK, Janssen, Lilly, Pfizer, and Takeda; grant 
support from Bristol-Myers Squibb, Janssen, Pfizer, and 
Takeda; licensing royalties from PreciDiag. N.N. holds a 
McMaster University AFP Clinician Researcher Award; has 
received honoraria from Janssen, Abbvie, Takeda, Pfizer, San-
doz, Novartis, Iterative Health, Innomar Strategies, Fresinius 
Kabi, Amgen, Organon, Eli Lilly, and Ferring. C.M. has 
received consulting fees from AbbVie, Alimentiv, Amgen, AVIR 
Pharma Inc, Bristol Myers Squibb, Celltrion, Eli Lilly, Ferring, 
Forte Biosciences, Fresenius Kabi, Gilead, Janssen, McKesson, 
Mirador Therapeutics, Mylan, Pendopharm, Pfizer, Prometheus 
Biosciences Inc., Roche, Sanofi, Takeda, Tillotts Pharma; speak-
er’s fees from AbbVie, Amgen, AVIR Pharma Inc, Alimentiv, 
Bristol Myers Squibb, Eli Lilly, Ferring, Fresenius Kabi, Jans-
sen, Merck, Organon, Pendopharm, Pfizer, Sanofi, Takeda, and 
Tillotts Pharma; royalties from Springer Publishing; research 
support from AbbVie, Eli Lilly, Ferring, and Pfizer. V.J. has 
received consultancy/advisory board fees from AbbVie, 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/19/10/jjaf191/8317441 by guest on 13 January 2026



12� Journal of Crohn’s and Colitis﻿, 2025, Vol. 19, No. 10

Alimentiv Inc., Arena pharmaceuticals, Asahi Kasei Pharma, 
Asieris, Astra Zeneca, Bristol Myers Squibb, Celltrion, Eli Lilly, 
Ferring, Flagship Pioneering, Fresenius Kabi, Galapagos, 
GlaxoSmithKline, Genentech, Gilead, Janssen, Merck, Mylan, 
Pandion, Pendopharm, Pfizer, Protagonist, Reistone Bio-
pharma, Roche, Sandoz, Second Genome, Takeda, Teva, 
Topivert, Ventyx, and Vividion; and speaker’s fees from, Abb-
vie, Ferring, Galapagos, Janssen Pfizer Shire, Takeda, and Fre-
senius Kabi.

Data availability
The data that support the findings of this study are available 
from Vivli Inc. and the Yale University Open Data Access 
Project. Restrictions apply to the availability of these data, 
which were used under licence for this study. The research 
proposal is publicly available on the Vivli platform (https://
search.vivli.org/doiLanding/dataRequests/PR00007288). 
Interested parties may contact the corresponding author 
(vjairath@uwo.ca) to request access to the study protocol 
and statistical analysis plan.

References
	 1.	 Jairath V, Zou G, Parker CE, et al. Systematic review and 

meta-analysis: Placebo rates in induction and maintenance trials of 
ulcerative colitis. J Crohns Colitis. 2016;10:607-618.

	 2.	 Jairath V, Zou GY, Parker CE, et al. Placebo response and remission 
rates in randomised trials of induction and maintenance therapy 
for ulcerative colitis. Cochrane Database Syst Rev. 
2017;9:CD011572.

	 3.	 Enck P, Klosterhalfen S. The placebo and nocebo responses in clin-
ical trials in inflammatory bowel diseases. Front Pharmacol. 
2021;12:641436.

	 4.	 Wampold BE, Minami T, Tierney SC, Baskin TW, Bhati KS. The 
placebo is powerful: Estimating placebo effects in medicine and 
psychotherapy from randomized clinical trials. J Clin Psychol. 
2005;61:835-854.

	 5.	 Enck P, Klosterhalfen S. Placebos and the placebo effect in drug 
trials. Handb Exp Pharmacol. 2019;260:399-431.

	 6.	 De Silva TA, Alphonsus L, Ma C, et al. Placebo rates in randomized 
controlled trials of proctitis therapy: a systematic review and 
meta-analysis placebo response in proctitis. J Crohns Colitis. 
2023;17:123-136.

	 7.	 Sedano R, Hogan M, Nguyen TM, et al. Systematic review and 
meta-analysis: clinical, endoscopic, histological and safety placebo 
rates in induction and maintenance trials of ulcerative colitis. J 
Crohns Colitis. 2022;16:224-243.

	 8.	 Wong ECL, Dulai PS, Marshall JK, et al. Predictors of placebo 
induction response and remission in ulcerative colitis. Clin Gastro-
enterol Hepatol. 2023;21:1050-1060 e9.

	 9.	 Simmonds MC, Higgins JP, Stewart LA, et al. Meta-analysis of 
individual patient data from randomized trials: a review of methods 
used in practice. Clin Trials. 2005;2:209-217.

	10.	 Stewart LA, Clarke M, Rovers M, et al.; PRISMA-IPD Development 
Group. Preferred reporting items for systematic review and 
meta-analyses of individual participant data: the PRISMA-IPD 
statement. JAMA. 2015;313:1657-1665.

	11.	 Riley RD, Ensor J, Hattle M, Papadimitropoulou K, Morris TP. 
Two-stage or not two-stage? That is the question for IPD 
meta-analysis projects. Res Synth Methods. 2023;14:903-910.

	12.	 Turner RM, Omar RZ, Yang M, Goldstein H, Thompson SG. A 
multilevel model framework for meta-analysis of clinical trials with 
binary outcomes. Statist Med. 2000;19:3417-3432.

	13.	 Bates D, Mächler M, Bolker B, Walker S. Fitting linear mixed-effects 
models using lme4. J Stat Soft. 2015;67:1-48. https://doi-
org/1018637/jssv067i01

	14.	 Viechtbauer W. Conducting meta-analyses in r with the metafor 
package. J Stat Soft. 2010;36:1-48.

	15.	 Higgins JP, Thompson SG. Quantifying heterogeneity in a 
meta-analysis. Stat Med. 2002;21:1539-1558.

	16.	 Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring incon-
sistency in meta-analyses. BMJ. 2003;327:557-560.

	17.	 Higgins JP, Altman DG, Gotzsche PC , et al.; Cochrane Statistical 
Methods Group. The cochrane collaboration’s tool for assessing 
risk of bias in randomised trials. BMJ. 2011;343:d5928.

	18.	 Feagan BG, Rutgeerts P, Sands BE, et al.; GEMINI 1 Study Group. 
Vedolizumab as induction and maintenance therapy for ulcerative 
colitis. N Engl J Med. 2013;369:699-710.

	19.	 Feagan BG, Sandborn WJ, Lazar A, et al. Adalimumab therapy is 
associated with reduced risk of hospitalization in patients with 
ulcerative colitis. Gastroenterology. 2014;146:110-118 e3.

	20.	 Hibi T, Imai Y, Senoo A, Ohta K, Ukyo Y. Efficacy and safety of 
golimumab 52-week maintenance therapy in Japanese patients with 
moderate to severely active ulcerative colitis: a phase 3, double-blind, 
randomized, placebo-controlled study-(PURSUIT-J study). J Gas-
troenterol. 2017;52:1101-1111.

	21.	 Reinisch W, Sandborn WJ, Hommes DW, et al. Adalimumab for 
induction of clinical remission in moderately to severely active 
ulcerative colitis: results of a randomised controlled trial. Gut. 
2011;60:780-787.

	22.	 Rutgeerts P, Feagan BG, Marano CW, et al.; PURSUIT-IV study 
group. Randomised clinical trial: a placebo-controlled study of 
intravenous golimumab induction therapy for ulcerative colitis. 
Aliment Pharmacol Ther. 2015;42:504-514.

	23.	 Sandborn WJ, Feagan BG, Marano C, et al.; PURSUIT-SC Study 
Group. Subcutaneous golimumab induces clinical response and 
remission in patients with moderate-to-severe ulcerative colitis. 
Gastroenterology. 2014;146:85-95. quiz e14–5.

	 24.	 Motoya S, Watanabe K, Ogata H, et al. Correction: Vedolizumab in 
Japanese patients with ulcerative colitis: A phase 3, randomized, 
double-blind, placebo-controlled study. PLoS One. 2019;14:e0215491.

	25.	 Suzuki Y, Motoya S, Hanai H, et al. Efficacy and safety of adalim-
umab in japanese patients with moderately to severely active ulcer-
ative colitis. J Gastroenterol. 2014;49:283-294.

	26.	 Xi'an Janssen Pharmaceutical Ltd. A phase 3, multicenter, random-
ized, double-blind, placebo-controlled study evaluating the efficacy 
and safety of infliximab in Chinese subjects with active ulcerative-
colitis. The YODA Project. Accessed November 17, 2025. https://
yoda.yale.edu/clinical-trial/nct01551290-a-phase-3-multicenter-
randomized-double-blind-placebo-controlled-study-eval-
uating-the-efficacy-and-safety-of-infliximab-in-chinese-subject
s-with-active-ulcerative-colitis/

	27.	 Ng CH, Xiao J, Lim WH, et al. Placebo effect on progression and 
regression in Nash: evidence from a meta-analysis. Hepatology. 
2022;75:1647-1661.

	28.	 Howard JP, Wood FA, Finegold JA, et al. Side effect patterns in a 
crossover trial of statin, placebo, and no treatment. J Am Coll 
Cardiol. 2021;78:1210-1222.

	29.	 Chin YH, Ng CH, Chew NW, et al. The placebo response rate and 
nocebo events in obesity pharmacological trials. A systematic 
review and meta-analysis. EClinicalMedicine. 2022;54:101685.

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/19/10/jjaf191/8317441 by guest on 13 January 2026

https://search.vivli.org/doiLanding/dataRequests/PR00007288
https://search.vivli.org/doiLanding/dataRequests/PR00007288
mailto:vjairath@uwo.ca
https://doiorg/1018637/jssv067i01
https://doiorg/1018637/jssv067i01
https://yoda.yale.edu/clinical-trial/nct01551290-a-phase-3-multicenter-randomized-double-blind-placebo-controlled-study-evaluating-the-efficacy-and-safety-of-infliximab-in-chinese-subjects-with-active-ulcerative-colitis/
https://yoda.yale.edu/clinical-trial/nct01551290-a-phase-3-multicenter-randomized-double-blind-placebo-controlled-study-evaluating-the-efficacy-and-safety-of-infliximab-in-chinese-subjects-with-active-ulcerative-colitis/
https://yoda.yale.edu/clinical-trial/nct01551290-a-phase-3-multicenter-randomized-double-blind-placebo-controlled-study-evaluating-the-efficacy-and-safety-of-infliximab-in-chinese-subjects-with-active-ulcerative-colitis/
https://yoda.yale.edu/clinical-trial/nct01551290-a-phase-3-multicenter-randomized-double-blind-placebo-controlled-study-evaluating-the-efficacy-and-safety-of-infliximab-in-chinese-subjects-with-active-ulcerative-colitis/
https://yoda.yale.edu/clinical-trial/nct01551290-a-phase-3-multicenter-randomized-double-blind-placebo-controlled-study-evaluating-the-efficacy-and-safety-of-infliximab-in-chinese-subjects-with-active-ulcerative-colitis/


Journal of Crohn’s and Colitis﻿, 2025, Vol. 19, No. 10� 13

	30.	 Vuyyuru SK, Ma C, Nguyen TM, et al. Differential efficacy of med-
ical therapies for ulcerative colitis according to disease extent: 
patient-level analysis from multiple randomized controlled trials. 
EClinicalMedicine. 2024;72:102621.

	31.	 Unverzagt S, Prondzinsky R, Peinemann F. Single-center trials tend 
to provide larger treatment effects than multicenter trials: a system-
atic review. J Clin Epidemiol. 2013;66:1271-1280.

	 32.	 Dechartres A, Boutron I, Trinquart L, Charles P, Ravaud P. Single-center 
trials show larger treatment effects than multicenter trials: evidence 
from a meta-epidemiologic study. Ann Intern Med. 2011;155:39-51.

	33.	 Honap S, Peyrin-Biroulet L. Review article: externally derived con-
trol arms-an opportunity for clinical trials in inflammatory bowel 
disease? Aliment Pharmacol Ther. 2023;58:659-667.

	34.	 Solitano V, Prins H, Archer M, Guizzetti L, Jairath V. Toward patient 
centricity: Why do patients with inflammatory bowel disease par-
ticipate in pharmaceutical clinical trials? A mixed-methods explo-
ration of study participants. Crohns Colitis 360 2024;6:otae019.

	35.	 Vieujean S, Sands BE, Panaccione R, et al. Comparison of the FDA 
and EMA guidance on drug development in ulcerative colitis: an 
expert panel review. J Crohns Colitis. 2025;19:

	36.	 Ruberg SJ, Beckers F, Hemmings R, et al. Application of Bayesian 
approaches in drug development: starting a virtuous cycle. Nat Rev 
Drug Discov. 2023;22:235-250.

	37.	 US Food and Drug Administration. Placebos and blinding in ran-
domized controlled cancer clinical trials for drug and biological 
products guidance for industry. August 2019. Accessed November 
17, 2025. https://www.fda.gov/media/130326/download

	38.	 Zeng J, Wang Z, Yang XJ. Factors predicting clinical and endo-
scopic remission with placebo therapy in East Asian patients with 
ulcerative colitis: a systematic review and meta-analysis. Eur J Clin 
Pharmacol. 2022;78:1069-1077.

	39.	 Solitano V, Hogan M, Singh S, et al. Placebo rates in Crohn’s disease 
randomized clinical trials: an individual patient data meta-analysis. 
Gastroenterology. 2025;168:344-356.

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/19/10/jjaf191/8317441 by guest on 13 January 2026

https://www.fda.gov/media/130326/download

	Active Content List
	1. Introduction
	2. Materials and methods
	3. Results
	4. Discussion
	Author contributors
	Supplementary material
	Funding
	Conflict of interest
	Data availability


