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Abstract
Considering that both innate and adaptive immune 
responses are involved in the pathogenesis of Crohn’s 
disease (CD), novel therapeutic options have signifi-
cantly been developed. Biological agents represent an 
important addition to the conventional treatments for 
immuno-inflammatory conditions, acting as antagonists 
of adhesion molecules or various inflammatory cytokines. 
The interleukin 12 (IL-12)/IL-23 common pathway has 
been found to play a determinant role in the induction 
of inflammation in adaptive immune responses. In 
particular, IL-23 promotes the differentiation of naïve T 
helper cells into Th17 phenotype with the concomitant 
secretion of several inflammatory cytokines such 
as IL-17 and IL-22, whereas IL-12 induces the Th1 
polarization and production of critical cytokines such as 
interferon-γ and tumor necrosis factor. Nowadays, there 
is increased interest regarding the role of IL-23 as a 
therapeutic target of CD through the blockage of IL-23 
mediated pathways. In this editorial, we focus on the 
role of IL-12/IL-23 pathway in the regulation of mucosal 
immunity and in the induction and maintenance 
of chronic inflammation. In parallel, we critically 
discuss the available data regarding the therapeutic 
effect of the IL-12/IL-23 inhibitors and especially of 
ustekinumab, a human monoclonal antibody which has 
been recently approved by the United States Food and 
Drug Administration for the management of moderate-
to-severe CD and its potential to be used as first-line 
therapy in everyday clinical practice. 
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Core tip: The therapeutic management of Crohn’s 
disease patients not responding to treatment with 
anti-tumor necrosis factor agents remains a clinical 
challenge. Recently, there has been increased evidence 
regarding the development of new drugs with alter-
native mechanisms of action. Interleukin (IL)-12 and 
IL-23 are important cytokines which are involved in the 
adaptive immune responses and their common pathway 
has been found to play a determinant role in the 
induction of inflammation. Clinical trials have assessed 
the therapeutic effect of an IL-12/IL-23 inhibitor 
(ustekinumab), demonstrating rapid clinical effect with 
a safety profile. Further studies are needed to elucidate 
its potential role as first-line therapy in Crohn’s disease.

Aggeletopoulou I, Assimakopoulos SF, Konstantakis C, Triantos 
C. Interleukin 12/interleukin 23 pathway: Biological basis and 
therapeutic effect in patients with Crohn's disease. World J 
Gastroenterol 2018; 24(36): 4093-4103  Available from: URL: 
http://www.wjgnet.com/1007-9327/full/v24/i36/4093.htm  DOI: 
http://dx.doi.org/10.3748/wjg.v24.i36.4093

INTRODUCTION
Crohn’s disease (CD) is an immune-mediated 
inflammatory disorder characterized by chronic 
relapsing inflammation in different segments of the 
gastrointestinal tract. Although the typical preferential 
regions of involvement are the distal ileum, the 
ileocaecal region, the colon and the perianal region, 
extra-intestinal manifestations are not uncommon[1]. 
The etiology of this disease in not yet fully understood. 
However, it is currently considered that genetic and 
environmental factors, impaired immune regulation, 
gut barrier dysfunction and changes in the intestinal 
microbiome are involved in the pathogenesis and 
development of this condition[2-4]. CD treatment is 
generally individualized and is associated with several 
factors including disease phenotype, disease severity, 
affected region, and related luminal or extraluminal 
complications. The treatment strategy is mainly 
classified into two stages: (1) Appropriate treatment 
of the acute flare aiming to induce remission (2) 
maintenance of remission[5]. Until recently, the initial 
choice of treatment has focused on long-term use 
of corticosteroids and immunosuppressants like 
thiopurines and methotrexate for the induction and 
the maintenance of remission, respectively[6-8]. During 
the last years, therapeutic options have significantly 
benefited from the introduction of biological agents, 

which became the mainstay of moderate to severe 
CD treatment, using monoclonal antibodies targeting 
tumor necrosis factor (TNF)[9-11] or adhesion molecules 
(integrins)[12,13]. However, a significant proportion of 
patients (about 30%) will not respond adequately to 
induction therapy with TNF inhibitors. Furthermore, 
another subgroup of patients that achieve initial (short-
term) response, run a risk of secondary loss which 
occurs in approximately 40% of patients[14,15]. The main 
causes of secondary failure are non-compliance to anti-
TNF treatment, drug immunogenicity and non-immune 
clearance of anti-TNF or the persistence of inflammatory 
activity in spite of sufficient anti-TNF levels[16]. This 
latter clinical scenario is usually performed by switching 
to another class of biological agents[16].Moreover, the 
humanized anti-α4β7 integrin antibody that has been 
recently introduced in clinical practice, has displayed 
efficacy on the induction and maintenance of remission 
in moderate-to-severe refractory CD patients; however, 
safety concerns have been raised due to rare but possible 
adverse events[17].

Current data suggest that the initiation and per-
petuation of inflammation in CD are associated with a 
disruption in the balance among the intestinal epithelium, 
the commensal microbiota and the innate immune 
response[18]. This condition is maintained by the presence 
of defects in the intestinal wall, environmental factors, 
genetic predisposition and dysfunction in regulatory 
mechanisms, which in turn lead to the release of an array 
of cytokines that promote the inflammatory immune 
response[18].

Taking into consideration the adverse events resulted 
from previous treatments regiments, target tailored 
treatment options that aim at specific pathways of inflam-
mation have emerged. CD is characterized by dysfun-
ction in both innate and adaptive immune responses. 
Disturbances in adaptive immune response are closely 
related to tissue damage, mainly driven by interleukin 
(IL)-12 and IL-23[4]. Therefore, inhibitors of IL-12/IL-23 
and specific inhibitors of IL-23 have been developed for 
the management of CD. In this editorial, we focus on the 
role of IL-12/IL-23 pathway in the modulation of mucosal 
immunity and in the induction and maintenance of 
remission of the associated chronic inflammation of the 
intestinal epithelium. Moreover, we critically discuss the 
therapeutic effects of the IL-12/IL-23 blocker in patients 
with CD and its potential position as first-line therapy in 
everyday clinical practice. 

IL-12 AND IL-23 ROLE IN CD/ 
MECHANISM OF ACTION
Both innate and adaptive immune responses 
are involved in the pathogenesis of CD. Adaptive 
immunity is provided by resident and recruited cells, 
including mucosal B cells which produce the secretary 
immunoglobulins A and G, T cells subpopulations and 
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especially T helper 1 (Th1), Th17, or Th2 cells, and 
T and B regulatory cells[4]. Th1 phenotype is induced 
by microbes which in turn activate the excretion of 
interferon (IFN)-γ and IL-12p40 through the signal 
transducer and activator of transcription 1 (STAT1), 
T-box factor 21 (TBX21) and STAT4 signaling 
pathways[19]. CD seems to be driven by a Th1-mediated 
pathology, with an increased synthesis of IFN-γ[20]. In 
parallel, inflamed intestinal mucosa is infiltrated by Th17 
cells with a concomitant production of IL-17 cytokine[21]. 
Th17 lineage commitment is directed by transforming 
growth factor beta (TGF-β) in the presence of a 
proinflammatory environment, and IL-23 is related to the 
expansion and maintenance of Th17 cells[22]. Moreover, 
CD is characterized by an increased production of IL-12, 
the major Th1-stimulating factor[23,24].

IL-12 family includes IL-12, IL-2, IL-35 and IL-27, 
key mediators of inflammatory response[25]. IL-12 is 
a heterodimeric cytokine comprising of two covalently 
linked subunits (p40 and p35) and is mainly produced 
by activated phagocytic cells [monocytes/macrophages, 
neutrophils, dendritic cells (DCs)] in response to bacterial 
stimulation, intracellular pathogens and intestinal 
inflammation[26,27]. IL-12 exerts its biological function 
through the binding to its heterodimeric receptor 
formed by IL-12R-β1 and IL-12R-β2. β2 receptor subunit 
plays a major role in IL-12 function, as it controls the 
Th1 cell lineage commitment. Moreover, IL-12R-β2 is 
overexpressed by T cells in inflamed mucosa[26] as well 
as in CD T-lamina propria lymphocytes (T-LPL)[28]. Data 
has shown that the inhibition of IL-12 resulted in reduced 
production of IFN-γ and IL-21 in CD mucosal T cells 
cultures[23], and T cell stimulation in T cell cultures from 
fetal gut explants, promoting Th1 immune response 
and causing mucosal degradation[29]. Beyond the role of 
IL-12 in T cells, a recent study has demonstrated its role 
in a distinct population, the innate lymphoid cells (ILCs), 
which are considerably encountered in inflamed tissue 
of intestinal wall of CD patients. IL-12 stimulates these 
cells to produce IFN-γ indicating the role of ILCs in the 
pathogenesis of gut mucosal inflammation[30]. 

Recent studies have demonstrated the crucial 
role of IL-23 in the regulation of Th1 cell responses 
and its potential role in the CD pathogenesis. IL-23 
belongs to the IL-12 family, it is composed of one 
subunit of p40, that is shared with IL12, and one 
subunit of p19, which is unique[31]. IL-23 is produced by 
myeloid DCs or conventional DCs and macrophages in 
response to bacterial stimulation, endogenous signals 
or CD40L activation[32,33]. Depending on the various 
environmental signals, macrophages can obtain distinct 
functional phenotypes through undergoing different 
polarization[34]. Macrophage M1 phenotype is induced 
by microbial products or proinflammatory cytokines 
and is characterized by high production of IL-12 and 
IL-23 cytokines, in contrast to M2 phenotype which is 
mainly associated with Th2 immune responses and 
promotes tissue repair[35]. The binding of IL-23 on its 

receptor, which is composed of IL-12R β1 and IL-23R 
results in the specific induction of naïve CD4+ T cells into 
Th17 cells, with a concomitant activation of numerous 
proinflammatory cytokines such as IL-17, IL-17F, TNF-α 
and IL-6[36]. Beyond CD4+ T induction, IL-23 participates 
in the ILCs[37], CD8+ T[38], natural killer (NK), NKT[39] and 
γδ T cells[40] activation. The presence of inflammation 
in the intestinal wall stems from the pathological Th1 
immune response against the bacterial microbiota which 
are closely related to the IL-12 and IL-23 expression[41]. 
IL-23 expression is highly increased in ILCs in the 
inflamed intestine in CD patients, indicating the presence 
of IL-23-responsive ILCs in the human gut and promoting 
IL-17A and IFN-γ production[37,42]. Moreover, studies 
have demonstrated the existence of single nucleotide 
polymorphisms (SNPs) in the IL-23R gene, which are 
highly protective in CD patients, suggesting that the 
blockade of IL-23 signaling could decrease the risk of CD 
development[43-45].

The above data highlighted the determinant role of 
IL-12 and IL-23 in intestinal inflammation, since they 
are able to trigger signals in different cell populations 
and lead to the introduction of monoclonal antibodies as 
therapeutic agents for CD, targeting the common p40 
subunit of IL-12 and IL-23. 

IL-12/IL-23 BLOCKADE/EMERGING 
BIOLOGICAL AGENTS
Anti-IL-12/IL-23p40 antibodies
Ustekinumab is an IgG1 humanized monoclonal 
antibody directed against the common p40 subunit of 
the IL-12 and IL-23. It binds to the p40 subunit and 
impedes the interaction with the IL-12Rβ1 on the cell 
surface of NK, T cells, or antigen-presenting cells[46]. 
This process results in the blockade of IL-12 and IL-23 
mediated downstream cell signaling, gene activation 
and cytokine production[46]. Ustekinumab binding to 
the IL-12 and IL-23, equally neutralizes IL-12 mediated 
responses, including the intracellular phosphorylation 
of STAT4, the expression of cell surface markers and 
the production of IFN-γ and IL-23 mediated responses 
including the intracellular phosphorylation of STAT3 
and IL-17A, IL-17F, and the production of IL-22[46] 
(Figure 1).

Briakinumab is an IgG1 monoclonal antibody with 
similar mechanism of action as ustekinumab, which was 
tested for the induction and maintenance of remission 
in patients with moderately to severely active CD. The 
results of a placebo-controlled phase 2b trial showed 
that although briakinumab presented a similar safety 
and tolerability profile to placebo in the induction and 
maintenance phases, it did not achieve the primary end 
point of clinical remission at week 6[47].

Anti-IL-23p19 antibodies
MEDI2070 (or AMG 139) is a humanized monoclonal 
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ustekinumab was approved by the European Medicines 
Agency (EMA) for adults with moderate to severe active 
CD with inadequate response, or loss of response, or 
intolerance to either conventional treatment, or anti-
TNF agents, or with medical contraindications to such 
therapies[51].

CLINICAL EFFICACY OF USTEKINUMAB 
IN CD/ RANDOMIZED CLINICAL TRIALS
The clinical efficacy of ustekinumab in humans was 
first evaluated in immune-mediated diseases, such 
as psoriasis[52,53], psoriatric arthritis[54-56] and multiple 
sclerosis[57]. The current use of ustekinumab in patients 
with CD has been assessed by multiple clinical trials 
(Tables 1 and 2). 

Phase II studies
The use of ustekinumab in the treatment of moderate 
to severe CD was first investigated in 2008 in a 
randomized, placebo-controlled, phase 2a induction 
trial[58]. The study comprised of two patient groups. 
Population 1 (the double-blind, cross-over phase IIa arm 
of the study) included 104 patients who had previously 

IgG2 antibody that selectively binds the p19 subunit, 
specifically blocking the binding of IL-23 to its receptor. 
In a phase 2a trial of patients with moderate to severe 
CD who had failed to anti-TNF treatment, the use of 
MEDI2070 showed induction of clinical response in CD 
patients compared to placebo[48].

Risankizumab, a humanized monoclonal antibody 
targeting the p19 subunit of IL-23, resembles the 
mechanism of action of MEDI2070. The efficacy and 
safety of this antibody were assessed in a randomized, 
double-blind, placebo-controlled phase 2 study and 
the results showed that it was significantly better than 
placebo in inducing clinical remission[49].

USTEKINUMAB 
Ustekinumab was approved in 2017 by the United States 
Food and Drug Administration (FDA) for the treatment 
of moderate to severe active CD in patients who have 
failed or were intolerant to therapy with corticosteroids 
or other immunomodulators but have never failed 
anti-TNF treatment, or in patients who have failed 
or were intolerant to therapy with one or more anti-
TNF agents[50]. In parallel, in the same year, the use of 
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Figure 1  Neutralization of the interleukin-12/interleukin-23 pathways associated with T-cell activation and differentiation. A: In inflamed tissue, bacterial 
stimulation can lead to the activation of dendritic cells and macrophages. This process results in the activation of T cells and the secretion of inflammatory cytokines 
such as IL-12 and IL-23. The binding of IL-12 in its receptor, which is composed of IL-12R-β1 and IL-12R-β2 results in the preferential T cell differentiation into Th1 
cells, promoting the Th1 cell response and secreting cytokines such as IFN-γ and TNF. The binding of IL-23 in its receptor, which is composed of IL-12R-β1 and 
IL-23R results in the preferential induction of T cells into Th17 cells, inducing Th17 cell response and secreting cytokines such as IL-17 and IL-22; B: The use of a 
monoclonal antibody against the common subunit of IL-12 and IL-23 (IL-12/23p40) that selectively targets both IL-23 and IL-12 cytokines, disrupts their mediated 
signaling pathway and cytokine cascade, through the prevention of these cytokines’ interaction with their shared cell-surface receptor, IL-12R-β1. This process results 
in the inhibition of IL-12 and IL-23 signaling and further activation of Th1 and Th17 phenotypes. IL: Interleukin; IFN: Interferon; TNF: Tumor necrosis factor.
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received conventional therapy or anti-TNF regimens. 
The second group, population 2 - open-label arm, 
consisted of 27 non-responders (primary or secondary) 
to infliximab. The results showed that ustekinumab 
could induce clinical response in patients with moderate-
to-severe active CD, especially in those who were 
previously treated with infliximab[58]. Regarding the 
development of serious adverse events, there was no 
difference in patients receiving ustekinumab compared 
to placebo[58]. The above results led to the conduct of 
a 36-wk, randomized, double-blind, placebo-controlled 
phase IIb trial (CERTIFI) on the role of ustekinumab 
in the induction and maintenance of remission in 
patients with moderate-to-severe CD who were 
resistant to anti-TNF treatment[59]. The study enlisted 
526 patients in the induction arm and 145 responders 
in the maintenance phase. The results demonstrated 
that patients who were resistant to anti-TNF therapy 
showed an increased response rate to induction with 
ustekinumab compared to placebo, although remission 
rates were comparable[59]. However, ustekinumab 
induction responders showed significantly increased 
rates of response and remission during the maintenance 
phase[59]. No difference was reported in the incidence of 
adverse events between examined groups during the 
maintenance phase[59]. Basal-cell carcinoma developed 
in 1 patient receiving ustekinumab.

Phase III studies
Phase III, multicentre, double-blind, placebo-controlled, 
trials for the evaluation of ustekinumab in patients with 
moderate to severe CD have been recently completed. 
The first trial (UNITI-1) included 741 patients who 
were primary or secondary non-responders to anti-
TNF treatment or had severe side effects[60]. In the 
second trial (UNITI-2) 628 patients who had failed 
the conventional therapy or had experienced severe 
side effects were enrolled[60]. The results showed that 
intravenous ustekinumab induced clinical response and 

remission in patients from both trials (UNITI 1-2)[60]. No 
difference in adverse and serious adverse events was 
reported between the groups. Moreover, there was no 
report of death, malignancy, opportunistic infections 
or tuberculosis in ustekinumab treated patients[60]. 
The 397 patients who completed the induction trials 
(UNITI 1 and 2) and were responders to ustekinumab, 
were enrolled in the IM-UNITI trial[60]. Primary endpoint 
for this trial was the maintenance of remission at 
week 44 and the results showed that treatment with 
ustekinumab was more effective than placebo for 
maintaining remission[60]. Between the placebo and 
the ustekinumab groups, the rates of adverse events 
development and severity were similar[60].

Effect of ustekinumab in endoscopic activity
A sub-study of the UNITI trial enrolled 334 patients with 
moderate to severe CD and assessed the clinical effect 
of ustekinumab in the simplified endoscopic activity 
score for CD (SES-CD) and the efficacy of maintenance 
therapy[61]. Patients treated with ustekinumab had 
higher reduction in SES-CD compared to placebo 
during the induction phase[61]. The results were similar 
in patients from different induction trials (UNITI 1 or 
2) and in those receiving different ustekinumab doses. 
Greater reduction in the SES-CD at week 44 was also 
observed in the ustekinumab group compared to 
placebo[61]. 

Dose adjustment effect of ustekinumab in patients with 
loss of response or in delayed responders
Another sub-study of the UNITI-IM maintenance 
programme addressed important points of clinical 
application of ustekinumab. This trial evaluated the 
clinical effect of dose adjustment of ustekinumab in 
patients who (1) entered the maintenance trial in 
response and subsequently lost response (LOR) (2) 
were non-responders to intravenous ustekinumab during 
induction phase[62]. The results showed that in patients 

Table 1  Summary of randomized, placebo-controlled trials on ustekinumab in Crohn’s disease

Study (reference) Publication year Type of publication Study design Study phase

Sandborn et al[58] 2008 Full paper Multicenter, double-blind, placebo-
controlled, parallel cross-over

IIa

Sandborn et al[59] (CERTIFI) 2012 Full paper Randomized, multicenter, double-
blind, placebo-controlled

IIb induction
IIb maintenance

Feagan et al[60] (UNITI-1) 2016 Full paper Randomized, multicenter, double-
blind, placebo-controlled

III

Feagan et al[60] (UNITI-2) 2016 Full paper Randomized, multicenter, double-
blind, placebo-controlled

III

Feagan et al[60] (IM-UNITI) 2016 Full paper Randomized, multicenter, double-
blind, placebo-controlled

Maintenance phase of UNITI 1 and 2 
responders

Sandborn et al[63] (IM-UNITI 
long term extension)

2017 Abstract Randomized, multicenter, double-
blind, placebo-controlled

Maintenance phase of UNITI 1 and 2 
responders

Sands et al[62] (UNITI-IM) 2018 Abstract Randomized, multicenter, double-
blind, placebo-controlled

Maintenance phase of UNITI 1 and 2 
responders

Rutgeerts et al[61] 2018 Full paper Randomized, multicenter, double-
blind, placebo-controlled

Induction and maintenance of 
endoscopic healing
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with LOR, the dose adjustment of ustekinumab (12-wk 
interval to 8-wk interval) provided clinical benefits 
compared to patients who remained to the 8-wk interval. 
Moreover, patients who were initial non-responders to 
induction treatment benefited from continued treatment 
(at least 1 additional subcutaneous dose) following 
the initial intravenous dose (rescue therapy - late 
responders)[62].

Long-term efficacy and safety of ustekinumab
The long-term efficacy and safety of ustekinumab were 
evaluated in an ongoing IM-UNITI study with a duration 
of approximately 5 years[63]. The preliminary results 
through week 96 showed that the clinical response and 
remission were maintained in patients who were under 
treatment with subcutaneous ustekinumab. There was 
no difference in adverse events and infection rates 

between patients treated with ustekinumab or placebo 
from week 44 through week 96[63]. 

DISCUSSION
The introduction of monoclonal antibodies in the last 
decades has changed the therapeutic strategy of 
CD. The biological factors that have been approved 
to date for the management of CD include anti-TNF 
agents (adalimumab, certolizumab and infliximab), 
anti-integrins (natalizumab and vedolizumab) and the 
anti-IL-12/IL-23p40 agent (ustekinumab). The clinical 
benefits of monoclonal antibodies are the efficacy and 
safety during the induction and maintenance of clinical 
response as well as a decreased risk of hospitalization 
and surgery. Anti-TNF agents are currently positioned 
as first line biologic treatment for the management of 

Table 2  Characteristics of randomized, placebo-controlled trials evaluating the efficacy of ustekinumab in Crohn’s disease

Study (reference) Patients Endpoints Intervention parameters Outcomes

Sandbornetal[58] 25 Clinical response at week 
4/week 8

90 mg SC week 0-3→Placebo SC week 8-11 Ustekinumab: 
53%/49% 
Placebo: 

30%/40%

26 Placebo SC week 0-3→90mg SC week 8-11
26 4.5 mg/Kg IV week 0→Placebo IV week 8
27 Placebo IV week 0→4.5 mg/Kg IV week 8

27 (primary or secondary 
non-responders to infliximab)

Clinical response at week 8 90 mg SC 43%
4.5 mg/kg IV 54%

Sandborn et al[59] (CERTIFI) 
Induction

131 Clinical response at week 6 1 mg/kg IV 36.60%
132 3 mg/kg IV 34.10%
131 6 mg/kg IV 39.70%
132 Placebo IV 23.50%

Sandborn et al[59] (CERTIFI) 
Maintenance

145 Responders Clinical response at week 22 90 mg SC 69.40%
72 Ustekinumab Placebo SC 42.50%

73 Placebo Clinical remission at week 22 90 mg SC 41.70%
Placebo SC 27.40%

Feagan et al[60] UNITI-1 
induction

245 Clinical response at week 6 130 mg IV 34.30%
249 6 mg/kg IV 33.70%
247 Placebo IV 21.50%

Feagan et al[60] UNITI-2 
induction

209 Clinical response at week 6 130 mg IV 51.70%
209 6 mg/kg IV 55.50%
210 Placebo IV 28.70%

Feagan et al[60] IM- UNITI 
maintenance

132 Clinical remission at week 44 90 mg SC every 8 wk 53.10%
132 90 mg SC every 12 wk 48.80%
133 Placebo SC 35.90%

Sandborn et al[63] (IM- UNITI 
long term extension)

1281 Clinical remission at week 92 90 mg SC every 8 wk 74.40%
90 mg SC every 12 wk 72.60%

Subjects with prior dose adjustment 53.50%
All ustekinumab treated 67.50%

Sands et al[62] (IM-UNITI 
patients with dose adjustment 
following loss of response)

51 Clinical response [CR-100]1 Placebo to 90 mg SC ustekinumab every 8 
wk

71%

29 Ustekinumab 90 mg SC every 12 wk to 
ustekinumab 90 mg SC every 8 wk

55%

28 No dose adjustment 46%
Sands et al[62] (IM-UNITI non-
responders during induction 
phase having an additional 
SC dose)

467 Clinical response 8 wk after 
one additional dose

Additional dose of 90 mg SC 50.50%

Clinical remission 8 wk after 
one additional dose

28.90%

Rutgeerts et al[61] Induction 
week 8

155 SES-CD Change from 
baseline, mean (SD)

130 mg IV/6 mg/kg -2.8 (8.10)a

97 Placebo IV -0.7 (4.97)
Rutgeerts et al[61] Maintenance 
week 44

47 SES-CD Change from 
baseline, mean (SD)

90mg SC every 12 wk -1.5 (4.22)
74 90mg SC every 8 wk -3.8 (6.02)
51 Placebo SC -2.0 (5.35)

1CR-100, ≥ 100-point decrease in Crohn's Disease Activity Index; aP < 0.05. SC: Subcutaneous; IV: Intravenous; SES-CD: Simplified endoscopic activity score 
for Crohn’s disease; SD: Standard deviation. 
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moderate to severe CD and have been proven to be 
effective for both induction and maintenance of CD 
patients[64]. However, these agents do not fully cover the 
needs of all patients as there is significant percentage 
who was not respond to treatment, or even if they 
achieved an initial short-term response, they could 
undergo secondary failure to anti-TNF agents or develop 
unacceptable adverse events, which lead to treatment 
discontinuation. Currently, for patients with primary 
failure to anti-TNF treatment, the use of a second TNF 
agonist is not indicated and a switch to another agent 
with a different mechanism of action is suggested[65,66]. 
The anti-α4β7 integrin antibody was approved for 
induction and maintenance of CD patients, but due 
to its fairly slow-action, it is considered better for the 
maintenance phase.

Clinical evidence suggests that ustekinumab may 
be preferred over the anti-integrin treatment given 
its rapid onset of action[60]. In particular, the clinical 
benefits of ustekinumab over vedolizumab in inducing 
clinical response and remission have been shown in 
patients who were non-responders or were intolerant to 
anti-TNF treatment, since ustekinumab treated patients 
responded as early as week 3[60] compared to patients 
treated with vedolizumab who responded at week 10[67]. 
The results of the study IM-UNITI LTE have shown that 
the rapid onset of ustekinumab action is accompanied 
by a long duration of action, as 75% of patients in 
remission at year 1, were still in remission at year 2, 
indicating one more advantage over the anti-TNF or 
anti-integrins agents[63]. 

The route of ustekinumab administration could 
be considered as an important benefit over the other 
treatment options. During induction phase, only 
one intravenous dose of ustekinumab is required 
for the development of clinical response and during 
maintenance phase, a single subcutaneous dose is able 
to induce clinical response up to 44 wk in one-third of 
the patients[60]. These results highlight the usefulness 
of ustekinumab as a more convenient option with its 
potential for a home-based therapy. Moreover, a sub-
study of the IM-UNITI programme has shown that 
ustekinumab dose adjustment can provide additional 
clinical advantage in patients with loss of response. The 
results demonstrated that initial non-responders to the 
induction therapy could benefit more from continued 
treatment with at least one additional dose[62]. 

The study by Fegan et al[60], has shown that the 
rapid onset of clinical efficacy was accompanied by a 
reduction in CRP and fecal calprotectin levels which 
persisted during the maintenance phase up to week 
44. The improvement in CRP and fecal calprotectin 
levels following ustekinumab treatment suggests that 
decrease of inflammation occurred along with the 
clinical improvement[60]. In parallel, recent data has 
demonstrated the ability of ustekinumab to induce 
endoscopic healing during the induction phase (at week 

8) in patients with moderate to severe CD[61]. 
Beyond the obvious benefits of ustekinumab in 

the management of moderate to severe CD, patient 
safety is an important factor of determining the risk/
benefit ratio of each treatment option. Although the 
data from studies evaluating the long-term safety 
of ustekinumab in patients with moderate to severe 
psoriasis and multiple sclerosis suggests an increased 
risk of serious infections, in CD patients the drug seems 
to have a rather favorable safety profile[58-60,63], which 
is very important considering the role of IL-12/IL-23 in 
maintaining immune homeostasis[68-71].

Taking into consideration the above advantages, 
we can speculate the use of ustekinumab as a first-
line treatment or its use in conjunction with or before 
other biological agents, following corticosteroid 
failure. Ustekinumab may be the ideal option for frail 
patients, considering its safety profile and the mode 
of administration. In addition, CD patients with other 
immune mediated diseases such as previous history 
of multiple sclerosis and psoriasis or patients with 
TNF agonist induced psoriasis represent promising 
candidates for ustekinumab treatment considering its 
systemic anti-inflammatory action[52-56,72,73]. On the 
other hand, the use of ustekinumab may not be favored 
in patients with perianal fistulizing CD in whom the 
use of infliximab is proposed[74]. Furthermore, there is 
limited evidence concerning the use of ustekinumab in 
pregnancy and breast feeding. Studies in animals have 
shown no developmental toxicity due to ustekinumab 
exposure[75]. In humans, there are two case reports of 
abortions in ustekinumab-exposed pregnancies[76,77] 
and two successful pregnancies after prolonged 
ustekinumab treatment[78,79].

CONCLUSION
Ustekinumab has exhibited considerable potential 
in the management of intestinal inflammation by 
downregulating the immune system through its 
binding in the common subunit of IL-12 and IL-23 and 
by blocking their action. In light of current evidence, 
ustekinumab is considered to be an effective drug 
with a favorable safety profile for the management 
of patients with moderate-to-severe active CD. Its 
use appears to be very promising in patients with an 
inadequate response, loss of response, intolerance or 
contraindications to treatment with traditional anti-TNF 
agents. Moreover, ustekinumab could be considered 
as first line biological treatment in patients who failed 
conventional therapy, although the high treatment 
cost poses severe limitations to this alternative. Large 
scale-multicentre trials with long term follow up and 
high-quality evidence are required to further explore 
the spot that this novel agent should hold in the CD 
treatment algorithms, and its role in specific disease 
phenotypes (such as fistulizing disease, early-onset 
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CD or postoperative setting). Lastly, conduct of head-
to-head comparison studies of ustekinumab with 
other biological agents, evaluation of drug to drug 
interactions and pharmacoeconomic (cost effective) 
analysis of ustekinumab are the next steps towards 
thoroughly delineating the place of ustekinumab in 
clinical practice.
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