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ABSTRACT – Background and objective – Selective IL-12/23p40 receptor 

antagonists (IL-12/23RA) show promise for treating moderate to severe 

ulcerative colitis (UC), but their efficacy and safety are not fully under-

stood. Objective – This systematic review and meta-analysis assess the 

effectiveness and safety of IL-12/23RA in UC. Methods – A systematic 

search of PubMed, Embase, Cochrane, and ClinicalTrials.gov was per-

formed in December 2024. Randomized controlled trials (RCTs) com-

paring IL-12/23RA to placebo in moderate to severe UC were included. 

Outcomes included clinical and endoscopic remission, response rates, 

and adverse events (AEs). Risk ratios (RR) and mean differences (MD) 

with 95% confidence intervals (CI) were pooled using a random-effects 

model. Results – Nine RCTs (3,808 patients in the induction phase; 1,734 

in the maintenance phase) were analyzed. IL-12/23RA enhanced clini-

cal remission (induction: RR 2.63; 95%CI 2.05–3.36; maintenance: RR 

1.99; 95%CI 1.63–2.44; all P<0.01) and endoscopic remission (induction: 

RR 2.36; 95%CI 1.70–2.20; maintenance: RR 1.96; 95%CI 1.63–2.37; all 

P<0.01). IL-12/23RA reduced serious AE in the induction phase (RR 0.40; 

95%CI 0.27–0.69; P<0.01), while there was no difference during mainte-

nance (RR 0.75; 95%CI 0.31–1.84; P=0.53). No differences were observed 

in overall AEs or specific AEs like headache or nasopharyngitis. Trial se-

quential analysis confirmed sufficient sample size for clinical endpoints. 

Conclusions  – IL-12/23RA showed superior effectiveness and similar 

safety when compared to placebo in moderate to severe UC.

Keywords – Ulcerative colitis; interleukin-12/23 receptor antagonist; effec-

tiveness; safety.
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INTRODUCTION

Ulcerative colitis (UC) is a chronic inflammatory 

condition of the colon characterized by periods of 

exacerbation and remission, which significantly im-

pactspatients’ quality of life(1-4). In North America, 

the prevalence of UC is 0.4% and it affects appro-

ximately 1.5 million people(4). While tumor necro-

sis factor (TNF) inhibitors, including infliximab and 

adalimumab, are widely used as first-line therapies, 

nearly one-third of patients fail to achieve clinical 

remission(5). Additionally, other available treatments, 

such as immunomodulators and corticosteroids, of-

ten have limited effectiveness and carry considera-

ble risk of adverse events, underscoring the need for 

more effective and safer therapeutic options(1,6).

While the pathogenesis of UC is multifactorial, it 

is increasingly understood that interleukin-23 (IL-23) 

plays a critical role in driving the pro-inflammatory 

responses central to disease progression(7-9). As a re-

sult, selective "IL-12/23 (p40) receptor antagonists 

(IL-12/23RA) have emerged as a promising class 

of therapies, targeting a key cytokine pathway in-

volved in inflammation while minimizing off-target 

effects(7,9). These agents are effective in inducing and 

maintaining remission in moderate to severe UC, 

with a favorable safety profile(10,11).

Despite promising results from randomized con-

trolled trials (RCTs), key gaps persist in understan-

ding the comparative effectiveness, long-term safety, 

and class-wide consistency of selective IL-12/23RA 

in moderate to severe UC. Previous network meta-

-analyses (NMA) have evaluated biologics and small 

molecules for UC, but these primarily emphasized 

efficacy outcomes and did not focus specifically on 

the IL-23 inhibitor class(12,13). To address these gaps, 

this systematic review and meta-analysis evaluates 

both the effectiveness and safety of IL-12/23RA, in-

corporating trial sequential analysis (TSA) to streng-

then result reliability, bridge gaps in the literature, 

and provide actionable evidence to optimize treat-

ment strategies for UC patients.

METHODS

This systematic review followed the recommen-

dations of the Cochrane Collaboration(14) and the Pre-

ferred Reporting Items for Systematic Reviews and 

Meta-Analysis (PRISMA) guidelines(15), including the 

design, implementation of the steps, analysis, and 

description of the results. The study protocol was 

registered in the International Prospective Register of 

Systematic Reviews (PROSPERO) under registration 

number CRD42024618348.

Search strategy
A systematic search on PubMed (MEDLINE), 

Embase, Cochrane Central, and Clinical Trial data-

bases was conducted on December 25, 2024. The 

following medical subject heading terms were in-

cluded: ‘ulcerative colitis’, ‘il-23’, ‘interleukin-23’, 

‘guselkumab’, ‘tildrakizumab’, ‘mirikizumab’, ‘us-

tekinumab’, ‘risankizumab’, ‘randomized controlled 

trial’, ‘controlled clinical trial’, ‘randomized’, ‘place-

bo’, ‘drug therapy’, ‘randomly’, ‘trial’, and ‘groups’. 

The search strategy is detailed in SUPPLEMENTARY 

TABLE 1(45).

Data extraction
After removing duplicates, two authors (I.V. and 

W.A.) screened the titles and abstracts, independen-

tly evaluating the full-text articles for inclusion based 

on pre-specified criteria. Discrepancies were discus-

sed and resolved by a third reviewer (M.T.). Data 

extraction was conducted independently by I.V. and 

W.A., prioritizing information relevant to the study’s 

objective.

Eligibility criteria
Eligible studies for this systematic review met the 

following criteria: (1) randomized trials evaluating effi-

cacy or safety without time restrictions; (2) inclusion 

of patients with moderate to severe ulcerative colitis; 

(3) interventions involving selective IL-12/23 (p40) 

receptor antagonists; (4) use of placebo as the con-

trol; and (5) reporting at least one relevant outcome. 

Exclusion criteria were: (1) overlapping populations, 

defined by shared institutions and recruitment perio-

ds; (2) populations outside the scope of interest; (3) 

republished literature; (4) protocols without reported 

results; (5) reviews, case reports, case series, back-

ground articles, expert opinions, or in vivo/in vitro 

studies; (6) duplicate data from the same clinical trial; 

or (7) absence of a comparator group.
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Outcomes measures and subgroup  
analysis

The effectiveness outcomes included clinical re-

mission, clinical response, endoscopic remission, 

and endoscopic response during both the induction 

and maintenance periods. In the induction phase, 

additional outcomes included clinical remission in 

patients with previous failure of Janus kinase inhi-

bitors (JAKi) or other biologic therapies, histolo-

gic, endoscopic, and mucosal healing, symptoma-

tic remission, and change in Inflammatory Bowel 

Disease Questionnaire (IBDQ) total score. For the 

maintenance phase, additional outcomes included 

glucocorticoid-free remission and maintenance of 

clinical remission. Safety outcomes encompassed 

the overall safety profile for both induction and 

maintenance periods, including any adverse events 

(AEs), serious AEs, and specific AEs such as anemia, 

headache, nasopharyngitis, and arthralgia. The end-

points’ definitions are detailed in SUPPLEMENTARY 

TABLE 2(45). A subgroup analysis was also conduc-

ted to evaluate clinical remission outcomes during 

both phases, stratified by the specific type of drug 

administered.

Risk of bias 
We assessed the risk of bias for RCTs using the 

Cochrane Risk of Bias 2 (RoB 2) tool(16). The eva-

luation of bias was performed by two independent 

reviewers (M.T. and I.V.). The RoB 2.0 tool rates the 

risk of bias as either high, some concerns, or low 

across five domains: selection, performance, detec-

tion, attrition, and reporting biases. The layout was 

produced by RobVis(17).

Certainty of evidence
The Grading of Recommendations, Assessment, 

Development, and Evaluation (GRADE) tool was em-

ployed by two independent authors (W.A. and M.T.) 

using the GRADE pro guideline development tool(18) 

to evaluate the level of certainty of the evidence in 

this meta-analysis, with categorizations ranging from 

high to very low(19). Any disagreements were discus-

sed and resolved through a consensus.

Sensitivity analysis
The stability of the pooled estimates was assessed 

through a leave-one-out analysis, where data from 

each study were sequentially removed, and the re-

maining dataset re-analyzed. This helped ensure that 

the aggregated effect sizes were not unduly influen-

ced by any single study.

Statistical analysis and publication bias
Statistical analysis was performed using R softwa-

re and RStudio (version 2024.04.1+748; R Core Team, 

Vienna, Austria), employing DerSimonian and Laird’s 

random-effects model to calculate pooled analyses 

with 95% confidence intervals (CI)(20). Binary outco-

mes were assessed with risk ratios (RRs), continuous 

outcomes with mean differences (MDs), and results 

were displayed in forest plots. Heterogeneity was 

evaluated using the Cochrane Q chi-square test and 

I² statistic, with P-values <0.10 and I² >30% indicating 

significant heterogeneity(21). Publication bias was as-

sessed with funnel plots.

Meta-regression analysis
To explore the impact of a history of biologic 

failure on clinical remission and response during 

induction therapy with IL-23 receptor antagonists, 

we conducted meta-regression analyses. The per-

centage of patients with a history of biologic failure 

was included as a covariate in the model to assess 

its potential influence on clinical outcomes. Clini-

cal remission and clinical response were used as 

dependent variables. The analysis was performed 

using R software 4.4, and results were reported as 

estimates with 95% confidence intervals. A signifi-

cance level of P<0.05 was considered for statistical 

significance.

Trial sequential analysis 
TSA was performed using TSA software (version 

0.9.5.10 beta)(22) to assess sample size adequacy and 

determine the need for further research. Diversity-

-adjusted information size was calculated, accoun-

ting for variability between trials and sampling error, 

with a 5% type I error risk (α=5%) and 20% type II 

error risk (β=20%)(23,24). Crossing the trial sequential 

monitoring boundary before reaching the required 

information size indicates conclusive evidence, whe-

reas failure to cross it suggests the need for additio-

nal trials.
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RESULTS

Study selection 
The initial search strategy yielded 1,686 results 

(FIGURE 1). After the removal of duplicates and full-

-text screening, nine double-blind, placebo-control-

led RCTs reported in six studies(11,25-29) were included 

in this meta-analysis. The studies reviewed during 

full-text screening are presented in SUPPLEMENTA-

RY TABLE 3(45).

Baseline characteristics of included studies
During the induction period, six studies comprised 

a total of 3.808 patients, of whom 2,422 (64%) received 

intravenous IL-12/23RA (ustekinumab, mirikizumab, 

guselkumab, or risankizumab). The follow-up period 

ranged from 8 to 12 weeks. The mean age ranged 

from 40.5 to 42.5 years, with 2,266 (60%) being male. 

In addition, 1,849 (49%) of the participants had a 

history of failure with biologic therapies. Baseline 

characteristics of the induction period are detailed 

in TABLE 1.
FIGURE 1. Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis (PRISMA) flow diagram of study screening and selection.  

TABLE 1. Baseline characteristics of the induction period.

Study UNIFI(29) Sandborn(28) QUASAR 
 Phase 3(25)

QUASAR 
Phase 2b(27) INSPIRE(26) LUCENT-1(11)

Year 2019 2020 2024 2019 2024 2024

Phase 3 2 3 2b 3 3

Follow-up (Weeks) 8 12 12 12 12 12

IL-12/23RA (dosage) Ustekinumab 130 
mg (single dose)

Mirikizumab 
200 mg q4W

Guselkumab 
200 mg q4W

Guselkumab 
200 mg q4W

Risankizumab 
1200 mg q4W

Mirikizumab 
300 mg q4W

Sample size 639 125 701 206 975 1,162

Male (%) 387 (60.6) 73 (58.3) 399 (56.9) 126 (61.2) 586 (60.1) 695 (59.8)

Age, year (SD) 41.7 (13.7) 43 (14) 40.5 (13.7) 42.2 (14.7) 42.1 (13.7) 42.5 (13.7)

Weight, kg (SD) 73.3 (18.4) 74.8 (16.7) 72.5 (16.8) 69.6 (16.4) NA NA

Disease duration, years (SD) 8.05 (7.2) 9.25 (9.3) 7.5 7.35 (6.6) 7.9 (6.9) 7.05 (6.85)

Total Mayo score (SD) 8.9 (1.6)§ 6.6 (1.3) * 6.9 (1.1) 6.9 (1.6)* 7.1 (1.2)* NA

Severe UC †, n (%) NA 70 (56) 452 (68.5) 140 (68) 408 (42) 618 (53)

Failure with biologics, n (%) 352 (50.9) 74 (59.2) 344 (49) 97 (47.1) 503 (51.6) 479 (41.2)

C-reactive protein, mg/liter (SD) 4.6 (1.5) 4.22 (2.4) 5.4 (6.6) 5 (2.6) 3.7 (1.3) 4.2 (1.3)

Fecal calprotectin, mg/kg (SD)(29) 1,313 (344) 1,460 (425) 1878 (1991) 1,595 (453) 1,576 (454) 1,548 (406)

NA: not available; SD: standard deviation; *Modified Mayo score; †Modified Mayo score 7–9; §Mayo score; q4W, every 4 weeks. Continuous variables are 
presented as mean at baseline (standard deviation). 
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TABLE 2. Baseline characteristics of the maintenance period.

Study UNIFI(29) Sandborn(28) QUASAR 
Phase 3(25) COMMAND(26) LUCENT-2(11)

Year 2019 2020 2024 2024 2023

Follow-up (Weeks) 44 52 44 52 40

IL-12/23RA Ustekinumab 
90 mg q8w

Mirikizumab  
200 mg q4W

Guselkumab 
200 mg q4W

Risankizumab 
180 mg q8w

Mirikizumab  
 200 mg q4W

Sample size 351 60 380 362 581

Male (%) 201 (57.3) NA 209 (55) 212 (58.6) 343 (59)

Age, years (SD) 40.7 (13.6) NA 40.9 (14.1) 40 (14.5) 42.6 (13.8)

Total Mayo score (SD) 8.8 (1.5)§ NA 6.95 (1)* 7.2 (1.2)* NA

C-reactive protein, mg/liter (SD) 3.9 (1.9) NA 4.8 (5.4) 4.7 (2.1) NA

Fecal calprotectin, mg/kg (SD) 1,511 (402) NA 1,834 (1,971) 1,584 (451) NA

NA: not available; SD: standard deviation; *Modified Mayo score; §Mayo score; q4W, every 4 weeks; q8W, every 8 weeks. Continuous variables are 
presented as mean at baseline (standard deviation). 

Regarding the maintenance period (TABLE 2), five 

studies included 1,734 patients, of whom 981 (57%) 

received subcutaneous IL-12/23RA. The follow-up 

duration ranged from 44 to 52 weeks, and the mean 

age varied between 40 and 42.6 years. Among the 

participants, 965 (58%) were male.

Effectiveness and safety of the induction phase
A pooled analysis of six studies revealed that 

clinical remission (21.8% vs 8%; RR 2.63; 95%CI 

2.05–3.36; P<0.01; I²=31% [FIGURE 2A]) and cli-

nical response (47.5% vs 27.1%; RR 1.94; 95%CI 

1.70–2.20; P<0.01; I²=39% [FIGURE 2B]) were signi-

ficantly higher in the intervention group. Regarding 

subgroup analysis based on type of drug, there was 

no difference between groups for clinical remission 

(pinteraction=0.9 [SUPPLEMENTARY FIGURE 1(45)]). 

However, among those who had a previous failure 

with JAKi or other biologic therapies, clinical remis-

sion was much higher with IL-12/23RA (RR 3.74; 

95%CI 1.60–8.76; P<0.01; I²=0% [SUPPLEMENTARY 

FIGURE 2(45)]).

Additionally, IL-12/23RA were associated with 

significantly higher rates of endoscopic remission 

(RR 2.36; 95%CI 1.63–3.41; P<0.01; I²=51%) [FIGU-

RE 2C]), endoscopic response (RR 2.51; 95%CI 1.99–

3.16; P<0.01; I²=31% [FIGURE 2D]), and histologic, 

endoscopic, and mucosal healing (RR 2.49; 95%CI 

2.01–3.08; P<0.01; I²=22% [SUPPLEMENTARY FIGU-

RE 3(45)]). Furthermore, symptomatic remission (RR 

2.16; 95%CI 1.66–2.82; P<0.01; I²=64% [SUPPLEMEN-

TARY FIGURE 4(45)]) and change in the IBDQ total 

score (MD 16.3; 95%CI 12.2–20.4; P<0.001; I²=99% 

[SUPPLEMENTARY FIGURE 5(45)]) also significantly 

favored the IL-12/23RA.

No significant difference was observed in the 

rate of overall adverse events (RR 0.91; 95%CI 0.85–

0.98; P=0.01; I²=0% [SUPPLEMENTARY FIGURE 

6(45)]). However, serious adverse events were more 

common with placebo (RR 0.40; 95%CI 0.27–0.69; 

P<0.01; I²=25% [SUPPLEMENTARY FIGURE 7(45)]), 

as was the incidence of anemia (RR 0.61; 95%CI 

0.46–0.82; P<0.01; I²=0% [SUPPLEMENTARY 

FIGURE 8(45)]) and worsening of ulcerative 

colitis (RR 0.27; 95%CI 0.18–0.38; P<0.01; I²=13% 

[SUPPLEMENTARY FIGURE 9(45)]). No differences 

were observed for headache (RR 1.17; 95%CI 0.82–

1.68; P=0.39; I²=0% [SUPPLEMENTARY FIGURE 

10(45)]), nasopharyngitis (RR 1.09; 95%CI 0.67–1.76; 

P=0.73; I²=0% [SUPPLEMENTARY FIGURE 11(45)]), or 

arthralgia (RR 1.34; 95%CI 0.77–2.32; P=0.29; I²=0% 

[SUPPLEMENTARY FIGURE 12(45)]).
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FIGURE 2. Forest plots for (A) clinical remission, (B) clinical response, (C) endoscopic remission, and (D) endoscopic response in the induction 
phase.
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Effectiveness and safety of the maintenance period
A pooled analysis of five studies demonstrated 

a higher clinical remission (46.8% vs 23%; RR 1.99; 

95%CI 1.63–2.44; P<0.01; I²=38% [FIGURE 3A]) and 

clinical response (75.4% vs 48.7%; RR 1.51; 95%CI 

1.34–1.69; P<0.01; I²=21% [FIGURE 3B]) with IL-

-12/23RA. Subgroup analysis showed no difference 

regarding type of drug for clinical remission (p inte-

raction=0.15 [SUPPLEMENTARY FIGURE 13(45)]). 

IL-12/23RA demonstrated superior efficacy in 

achieving endoscopic remission (RR: 1.96; 95%CI: 

1.63–2.37; P<0.01; I²=0% [FIGURE 3C]) and endos-

copic response (RR: 2.20; 95%CI: 1.51–2.70; P<0.01; 

I²=61% [FIGURE 3D]). Furthermore, IL-12/23RA signi-

ficantly improved glucocorticoid-free remission rates 

(RR: 1.98; 95%CI: 1.60–2.45; P<0.01; I²=46% [SUPPLE-

MENTARY FIGURE 14(45)]) and was associated with a 

higher maintenance of clinical remission (RR: 1.80; 

95%CI: 1.48–2.18; P<0.01; I²=0% [SUPPLEMENTARY 

FIGURE 15(45)]).

The safety profile was comparable between 

groups. There was no difference regarding the ove-

rall incidence of adverse events (RR 0.97; 95%CI 

0.92–1.03; P=0.32; I²=0% [SUPPLEMENTARY FIGURE 

16(45)]), nasopharyngitis (RR 1.07; 95%CI 0.77–1.50; 

P=0.68; I²=0% [SUPPLEMENTARY FIGURE 17(45)]), ar-

thralgia (RR 1.10; 95%CI 0.72–1.70; P=0.66; I²=15% 

[SUPPLEMENTARY FIGURE 18(45)]), headache (RR 

1.29; 95%CI 0.60–2.78; P=0.51; I²=61%) [SUPPLEMEN-

TARY FIGURE 19(45)]), serious adverse events (RR 0.75; 

95%CI 0.31–1.84; P=0.53; I²=64%) [SUPPLEMENTARY 

FIGURE 20(45)]), or anemia (RR 0.62; 95%CI 0.35–1.07; 

P=0.09; I²=0% [SUPPLEMENTARY FIG. S21(45)]). Howe-

ver, worsening of ulcerative colitis (RR 0.41; 95%CI 

0.25–0.66; P<0.01; I²=73% [SUPPLEMENTARY FIGURE 

22(45)]) was higher in the placebo group.

Risk of bias within studies 
As presented in SUPPLEMENTARY FIGURE 23(45), 

six RCTs were assessed as having a low risk of 

bias(11,25-27,29). Conversely, three studies were catego-

rized as having some concerns of bias, mainly due 

to issues related to the randomization process(11,28) or 

deviations from intended intervention(26).

Certainty of evidence and publication bias 
According to the GRADE criteria (SUPPLEMEN-

TARY TABLE 4(45)), the certainty of evidence was 

high for the outcomes of clinical remission/respon-

se and endoscopic remission/response during the 

induction phase. In the maintenance phase, cer-

tainty of evidence was moderate for clinical remis-

sion/response and low for endoscopic remission/

response. Funnel plot analysis (SUPPLEMENTARY 

FIGURES S24-S27(45)) showed no indications of pu-

blication bias, with symmetrical plots observed for 

outcomes.

Sensitivity analysis 
We performed leave-one-out sensitivity analysis 

to assess the influence of individual studies on the 

pooled results. When any single study was omitted, 

the P-values did not cross the threshold for statistical 

significance, indicating that the results were robust 

and not sensitive to the exclusion of individual stu-

dies. Leave-one-out sensitivity analyses are detailed 

in SUPPLEMENTARY FIGURE 28-S31(45).

Meta-regression analysis
The analysis (SUPPLEMENTARY FIGURE 32(45)) 

identified a significant association between a history 

of biologic failure and clinical remission (P=0.008) 

but not with clinical response (P=0.59). Minimal re-

sidual heterogeneity was observed, with tau²=0 and 

I²=0% for clinical remission, indicating that mode-

rators explained nearly all variability. The model’s 

R² value of 100% highlighted its effectiveness in ac-

counting for differences in clinical remission outco-

mes across studies.

Trial sequential analysis 
The required information size (RIS), calculated to 

target a 5% risk of type I error and a 20% risk of type 

II error, was 345 patients for clinical remission in the 

induction phase (SUPPLEMENTARY FIGURE 33(45)) 

and 229 patients for the maintenance phase (SUP-

PLEMENTARY FIGURE 34(45)). For clinical response, 

the RIS was 336 patients in the induction phase (SU-

PPLEMENTARY FIGURE 35(45)) and 144 patients in 

the maintenance phase (SUPPLEMENTARY FIGURE 

36(45)). The cumulative Z-curve crossed the monito-

ring boundary for all endpoints, indicating that the 

number of included studies was adequate to provide 

robust evidence.
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FIGURE 3. Forest plots for (A) clinical remission, (B) clinical response, (C) endoscopic remission, and (D) endoscopic response in the maintenance 
phase.
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DISCUSSION

In this systematic review and meta-analysis of 

9 RCTs involving 3,808 patients, we evaluated the 

effectiveness and safety of IL-12/23RA in the induc-

tion and maintenance treatment phases for UC. The 

main findings from the pooled analysis were: (1) 

IL-12/23RA significantly improved clinical remis-

sion, clinical response, and endoscopic remission 

compared to placebo in the induction phase; (2) 

similar benefits were observed during the mainte-

nance phase, with IL-12/23RA continuing to show 

superior clinical and endoscopic outcomes; and (3) 

IL-12/23RA demonstrated a comparable safety pro-

file to placebo, with a lower incidence of disease 

worsening. 

To our knowledge, this is the first pooled analy-

sis to comprehensively assess the efficacy and safety 

of selective IL-12/23RA in patients with moderate to 

severe UC. While other systematic reviews and NMA 

have evaluated biologic therapies and small molecu-

les for UC, they are limited in scope, often focusing 

solely on efficacy outcomes and lacking direct com-

parisons of IL-12/23RA as a class(12,12,30,31). Therefore, 

this meta-analysis provides a more focused assess-

ment of the IL-12/23 (p40) receptor antagonists class, 

incorporating the latest updated data and employing 

robust methodological approaches.

The effectiveness of IL-12/23RA in UC may be 

attributed to their mechanism of action, targeting the 

IL-23/Th17 pathway, which plays a critical role in 

the pathogenesis of UC(7). IL-23 is involved in the 

differentiation and maintenance of Th17 cells, which 

are implicated in driving the inflammatory process 

in UC(7,9). By inhibiting the interaction between IL-

23 and its receptor, these antagonists may effectively 

reduce inflammation and mucosal damage, leading 

to both clinical improvement and endoscopic hea-

ling(9,32). Specific "IL-12/23RA include ustekinumab, a 

fully human monoclonal antibody that targets both 

IL-23 and IL-12; mirikizumab, a monoclonal antibody 

targeting the p19 subunit of IL-23, shown to reduce 

inflammation and improve symptoms; guselkumab, 

another monoclonal antibody that selectively targets 

the p19 subunit of IL-23, primarily studied in psoria-

sis; and risankizumab, which binds to the p19 subu-

nit of IL-23 and has demonstrated promising results 

in UC trials, with potential for inducing long-term 

remission(33). These agents, by selectively modulating 

the IL-23/Th17 axis, provide targeted therapeutic op-

tions for managing UC.

This meta-analysis demonstrates that IL-12/23RA 

are highly effective in both inducing and maintaining 

clinical remission in patients with UC. During the in-

duction phase, pooled analyses showed significantly 

higher rates of clinical remission, clinical response, 

and endoscopic remission in the IL-12/23RA group 

compared to placebo. In the maintenance phase, 

these benefits were sustained, with increased rates of 

clinical remission and response, as well as continued 

endoscopic improvements, supporting the long-term 

efficacy of IL-12/23RA. These findings align with 

current treatment goals in UC(34-36), which emphasize 

achieving not only symptomatic relief but also du-

rable endoscopic and clinical outcomes, further un-

derscoring the value of IL-12/23RA in comprehensive 

disease management.

In our meta-analysis, clinical remission during 

both the induction and maintenance phases was not 

significantly affected by any specific IL-12/23RA, as 

subgroup analysis showed no statistical significant 

differences between the drugs. This contrasts with 

a recent NMA that ranked risankizumab second in 

clinical remission, followed by guselkumab, and hi-

ghlighted their strong performance in histological re-

mission induction(12). While drugs like risankizumab 

and guselkumab may excel in certain contexts, our 

findings suggest that the clinical remission achieved 

with IL-12/23RAs is likely a class effect, rather than 

driven by a single agent, challenging the NMA’s em-

phasis on individual drug efficacy.

We performed meta-regression analyses to as-

sess how a history of biologic failure affects clinical 

remission and response during induction therapy 

with IL-12/23RA. The results showed a significant 

link between biologic failure and clinical remis-

sion, indicating that populations with a higher rate 

of biologic failure may achieve clinical remission 

more effectively with IL-12/23RA. Additionally, we 

found that clinical remission rates were conside-

rably higher with IL-12/23RA among patients with 

a history of biologic failure. However, we did not 

find a significant association for clinical response. 

One possible explanation is that IL-12/23RA may be 
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more effective in achieving stringent outcomes like 

remission, while response, as a broader measure, 

may be less affected by prior biologic therapy failure. 

These findings contrast with existing literature, whi-

ch suggests that patients with a history of biologic 

failure typically experience diminished responses to 

treatment due to factors like uncontrolled inflamma-

tion and structural or immunological changes in the 

colon(37). Our results should be interpreted cautious-

ly, as they highlight the complexity of treatment out-

comes and the need for further research to reconcile 

these findings and refine therapeutic strategies.

Additionally, this study highlights significant im-

provements in both histologic and symptomatic relief 

in patients with UC. While the primary goals of UC 

treatment should focus on endoscopic and clinical 

improvements, histologic remission is regarded as a 

marker of deep remission, which plays a crucial role 

in achieving long-term disease control(38). Additio-

nally, patients experienced significant symptomatic 

relief, as measured by the IBDQ score, which evalu-

ates bowel, social, emotional, and systemic functions 

that impact quality of life(39). However, the interpreta-

tion of the IBDQ score improvements should be ap-

proached with caution due to the high heterogeneity 

observed (I²=99%), indicating variability in patient 

responses across studies.

This meta-analysis underscores the favorable sa-

fety profile of IL-12/23RA in ulcerative colitis. Du-

ring induction, these agents significantly reduced 

serious AE, disease worsening, and anemia, without 

increasing overall adverse events. In the mainte-

nance phase, IL-12/23RA lowered the incidence of 

disease worsening while demonstrating comparable 

rates of AE and anemia. Notably, IL-12/23RA did not 

elevate risks of common adverse events such as he-

adache, nasopharyngitis, or arthralgia, highlighting 

their safety compared to other therapeutic options. 

Traditional treatments like corticosteroids and im-

munomodulators are first-line therapies, but with 

limited efficacy(1,6). Although advanced therapies 

such as TNF-α inhibitors and JAKi are effective, their 

use is often restricted due to concerns about seve-

re infections and thromboembolic events, especially 

with JAKi(40,41). These findings reinforce the role of 

IL-12/23RA as a safe and more targeted therapeutic 

option for patients with moderate to severe UC.

This meta-analysis shows consistent effective-

ness of IL-12/23RA in both the induction and main-

tenance phases. Long-term extension data from the 

LUCENT-3 study(42) with mirikizumab (up to week 

152) and the UNIFI study(43) with ustekinumab (up 

to week 200) further support sustained efficacy, with 

significant clinical response and endoscopic impro-

vement over time. These findings highlight the ability 

of IL-12/23RA to provide long-term therapeutic be-

nefits in ulcerative colitis. 

Additionally, IL-12/23RA significantly improved 

glucocorticoid-free remission rates and enhanced the 

maintenance of clinical remission. Achieving gluco-

corticoid-free remission is particularly significant, as 

it reduces the risks associated with long-term cor-

ticosteroid use, such as weight gain, diabetes, os-

teoporosis, bone damage, and a higher risk of in-

fections(44). The continued improvement in clinical 

remission further highlights the long-term benefits of 

IL-12/23RA in reducing steroid dependence and op-

timizing disease management.

The TSA in this meta-analysis confirms the robust-

ness of the findings on clinical remission/response 

during both induction and maintenance phases. The 

Z-curve crossing the monitoring boundary indicates 

substantial evidence supporting the efficacy of IL-

12/23RA, strengthening confidence in their effective-

ness for inducing and maintaining clinical remission 

and response in UC.

Future research should focus on identifying 

patient populations most likely to benefit from 

IL-12/23RA by stratifying them based on bioma-

rkers, disease severity, and prior treatments. This 

would help optimize treatment selection and im-

prove outcomes. Additionally, head-to-head trials 

comparing IL-12/23RA with other biologics could 

provide valuable insights into their relative efficacy 

and safety.

This study has several limitations that warrant 

consideration. First, there was slight variability in 

the definitions of primary outcomes across the inclu-

ded studies, which may influence the consistency of 

the results. To mitigate this, we performed sensitivi-

ty analyses to ensure that the conclusions were not 

disproportionately affected by any single study. Se-

cond, some degree of heterogeneity was observed in 

certain outcomes. However, this was accounted for 
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by employing a random-effects model to adjust for 

the variability observed across the studies. Finally, 

although the analysis included a relatively small 

number of studies, the TSA demonstrated that the 

sample size was sufficient to support the robustness 

of the findings. 

CONCLUSION

Selective IL-12/23RA are a promising new treat-

ment for moderate to severe UC, showing superior 

effectiveness over placebo in achieving clinical, en-

doscopic, histologic and symptomatic improvements 

with a favorable safety profile. These findings highli-

ght the potential of IL-12/23RA as a key therapeutic 

target for UC, offering an effective and safe option 

for managing this challenging condition.
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