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Abstract: Chronic inflammatory diseases like inflammatory bowel diseases (IBD) or psoriasis 
represents a worldwide health burden. Researchers provided great achievements in under
standing the origin of these diseases leading to improved therapeutic options. The discovery of 
cytokines like tumor necrosis factor-α or transforming growth factor-β are examples for these 
efforts. Interleukin 12 (IL 12) and interleukin 23 (IL 23) represent different important cytokines 
in this regard. They both belong to the interleukin 12 family and are related by sharing the 
subunit p40. Ustekinumab is an antibody that blocks p40 and thereby interleukins 12 and 23. 
Trials showed promising results in treating IBD patients with this drug. Consequently, new 
questions arose about the distinct features of IL 12 and 23. This review focuses on these 
interleukins regarding their functions in the healthy and inflamed gut and provides an overview 
about the results from in vitro and in vivo studies as well as clinical trials. 
Keywords: inflammatory bowel diseases, Crohn’s disease, ulcerative colitis, interleukin 12, 
interleukin 23

Introduction
Inflammatory bowel diseases (IBD) like Crohn’s disease (CD) or ulcerative colitis 
(UC) show chronic inflammation of the gut. Inflammation in Crohn’s disease can 
affect the whole intestine – from the mouth to the anus – and is transmural, UC is 
restricted to the large intestine and within here to the mucosa and submucosa. Both 
are often related to inflammation of other body sides like the joints or the eyes 
causing, e.g. arthritis and uveitis. Besides that, especially patients suffering from 
UC have a high risk to develop colon cancer, namely colitis-associated cancer 
(CAC). The risk increases depending on circumstances like the severity and dura
tion of inflammation, the presence of primary sclerosing cholangitis, and the 
beginning of the disease in a younger age. The host’s immune system, genetic 
factors, microbiota, and a disturbed barrier function in the gut drive IBD in 
a complex interplay. There have been made great achievements regarding IBD 
therapy. The usage of anti-tumor necrosis factor-α (TNF- α) represents 
a milestone in IBD therapy.1–4 Still, not every patient has a benefit from this 
therapy and some patients become refractory to it. There, ustekinumab, an anti- 
p40 antibody blocking Interleukin 12 (IL 12) and Interleukin 23 (IL 23), has shown 
promising results in treating these patients. When ustekinumab entered the IBD 
therapy landmark, IL 23 was unknown, so people regarded it as an anti-IL 12 
antibody. After the discovery of IL 23, which shares the p40 unit with IL 12, the 
role of IL 23 came into focus.
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The Interleukins 12 and 23 are closely related and impor
tant players in the symphony orchestra of inflammation. So, 
there remain a lot of questions about the part each of them 
takes place in this orchestra regarding their pro- and anti- 
inflammatory features.5,6 This review provides an overview 
about IL 12 and IL 23 in vitro and in vivo studies regarding 
IBD, leads to their implication in clinical usage and gives, 
finally, an outlook about the steps, that could be taken next.

The Physiology of the Interleukins 
12 and 23
Interleukin 12 (IL 12) and interleukin 23 (IL 23) belong to 
interleukin 12 family. Here, they are joined by interleukin 
27 (IL 27) and 35 (IL 35). The family members differ in 
the composition of their subunits: IL 12 consists of the 
subunit p35 and shares the subunit p40 with IL 23. IL 23 
has the additional subunit p19. IL 27 and IL 35 share 
EBI3. IL 27 consists additionally of p28, while IL 35 
shares its subunit p35 with IL 12.6 They represent the 
only cytokine family with a heterodimeric structure, 
where p19, 28, and p35 are the α-subunits and p40 and 
EBI3 the β-subunits (Figure 1). Interestingly, beyond their 
similar structure, they show different biological features 
leading to proinflammatory and immune-modulating activ
ities. IL 27 and IL 35 provide inhibitory characteristics, 
while IL 12 and IL 23 are supposed to act in 
a proinflammatory manner.7 But newer studies put the 
proinflammatory features of IL 23 in perspective 

attributing IL 12 a more balanced behavior regarding its 
pro- and anti-inflammatory role.8

Like the cytokines themselves, the receptors for IL 12 
and IL 23 share one receptor chain and differ in the other. 
They have IL12Rβ1 in common; the other chains are 
IL12Rβ2 for the IL 12 receptor and IL23αR for the IL 
23 receptor, respectively.9–12 When IL 23 binds to its 
receptor, it activates the Janus kinases Janus kinase 2 
(JAK2) and non-receptor tyrosin-protein kinase 2 (Tyk2). 
In response, signal transducer and activator of transcrip
tion 3 (STAT3) and 4 (STAT4) become active and shift to 
the nucleus.13 Activation of the IL 12 receptor leads rather 
to STAT4 than STAT 3 activation in naïve T cells.

The production of both, IL 12 and IL 23, takes place in 
different immune cells. Antigen-presenting cells (APCs) 
like dendritic cells (DCs) and macrophages represent the 
main source, mainly after Toll-like activation in tissues. 
Tissue-infiltrating neutrophils produce IL 23, too. On the 
other side, regulatory T cells (Tregs) can impair IL 23 
production through CX3CR1+ macrophages using the 
immune checkpoint receptor Lymphocyte-activation gene 
3 (LAG3) in the intestine. Besides that, vitamin D can 
decrease IL 23 activity by downregulating IL 23 receptor 
expression on innate lymphoid cells type 3 (ILC3).5,6,13–18

IL 12 and IL 23 affect different immune cells. Thereby, 
they show distinct differences regarding the affected cells 
and resulting consequences. IL 12 provides a T helper 1 
(Th 1) response and activates natural killer cells (NK 
cells), innate lymphoid cells type 1 (ILC1), and type 1 
cytotoxic T-cells (Tc1) leading to production of interferon- 
γ (IFN-γ), tumor necrosis factor alpha (TNF-α), gran
zymes, and perforin. Besides, IL 12 acts mainly on naïve 
T cells.19–22 On the other side, IL 23 interacts with mem
ory T cells.9,12 These cells produce upon IL23R expression 
Th 17 cytokines like IL 17 A, IL 17 F, and IL 22 and 
promote T helper cells 17 (Th 17) activation.23,24 IL 23 
expression upregulates IL23R expression on neutrophils 
and the transcription of factor retinoid acid receptor- 
related orphan receptor γ t (RORγt) and aryl-hydrocarbon 
receptor (Ahr).25 So, IL 23 activates neutrophils and med
iates IL-17 and IL-22 production. It also leads to produc
tion of IL-17, IL-22, TNF-α and defensin by ILC3, γδ 
T cells, and type 17 cytotoxic T cells.19

Interleukin 23 in the Healthy Gut
A high amount of IL 23 is located in the small intestine and 
reaches a peak in the terminal ileum.26 CD8α and CD11b 
double-negative CD11c + lamina propria dendritic cells 

Figure 1 The interleukin 12 family: IL 12, IL 23, IL 27, and IL 35 are composed out 
of the α-subunits p19, p28, and p35 and the β-subunits p40 and EBI3. They interact 
with their different receptors and receptor chains. Created with Biorender.com.
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represent the main source for IL-12 p40 and are common 
immune cells in the lamina propria of the small intestine. At 
the same time, Th 17 cells are present in this area and 
receive immunosuppressive properties, so they become reg
ulatory Th 17 cells.27 They produce IL 10 and TGF-β – 
immunosuppressive cytokines – to protect the mucosa from 
inflammation28,29 (Figure 2). On the other side, IL 23- 
deficient mice develop colitis, when their T cells cannot 
respond to TGF-β,30 so TGF-β can also show proinflamma
tory properties in the colon.31,32 Intestinal epithelial cells 
(IECs) express the IL23R under normal conditions and 
produce IL 22 – enhancing intestinal barrier - and antimi
crobial peptides after IL 23 has bound to its receptor. Aden 
et al showed this protective function of IL 23 in mice, who 
lacked the IL23R in IECs (IL23RΔIEC3). These mice had 
lower levels of IL 22, showed more inflammation in a colitis 
model and presented a disturbed microbiota with a higher 
prevalence of flagellated bacterial groups.33

Bauché et al demonstrated how intestinal homeostasis 
based on an interplay between Foxp3+ regulatory T cells 
(Treg cells), CX3CR1+ tissue-resident macrophages and 
innate lymphoid cells (ILCs) type 3 in different colitis mod
els. ILCs lack T cell receptor and produce cytokines like IL 
22 and IL 17A. The explanation for this protective interaction 
bases on the immune checkpoint inhibitor Lymphocyte 
Activation Gene 3 (LAG-3) on Treg cells. It decreased 
CX3CR1+ tissue-resident macrophages activity and their 

production of IL 23 by interacting with their major histocom
patibility complex (MHC) II. Additionally, Treg cells could 
decrease proinflammatory ILC 3 activity.16,17

Interleukin 12 and Interleukin 23 in 
Experimental Colitis Models
Much knowledge about the similar and distinct features of 
Interleukin 12 and Interleukin 23 raised from in vivo 
experiments using models mimicking IBD. Interestingly, 
there seems to be cross regulation of IL 12 and IL 23, and 
IL 23 can show pro- and anti-inflammatory features.6

An increased level of Interleukin 23 could be observed 
in different IBD models, such as dextran sodium sulfate 
(DSS) colitis, 2,4,6-trinitrobenzenesulfonic acid solution 
(TNBS) colitis, Helicobacter hepaticus colitis and, T cell 
transfer colitis.34–36

CD11c + monocytes and macrophages represent the 
main source of IL 23 after microbial stimulation like 
lipopolysaccharide (LPS) or heat-killed bacteria. IFN-γ 
reduced its production in macrophages. ILCs, 
T lymphocytes and, hematopoietic stem and progenitor 
cells (HPSC) drive colitis after IL 23 stimulation.34–39

Consequently, scientists tried to block IL-23 to amelio
rate colitis. Before Oppmann et al discovered interleukin 
23,9 researchers were successful in treating colitis by 
blocking p40 without knowing about the “double knock
out” they achieved, blocking IL 12 and IL 23.40 This led to 
the question, if rather IL 12 is the driving colitis force or 
IL 23. Many approaches have been undertaken to distinct 
the features of both interleukins.5

Imamura et al compared an antibody against a specific IL 
23 subunit with a p40 antibody in a transfer colitis model and 
could not discover relevant differences. This suggests the 
driving role for IL 23 in comparison with IL 12 in colitis.41 

Further studies showed similar results: Kullberg and his team 
investigated Helicobacter hepaticus-triggered T cell- 
dependent colitis in mice deficient for p40, p19 or p35 and 
concluded also, that IL 23 is the main force in driving 
inflammation.42 While p19-deficiency ameliorated colitis in 
IL 10−/–mice, Yen et al could not observe a difference in p35 
knock out mice regarding colitis.35 In comparison with wild 
type mice p19- and IL23R-deficient mice showed less colitis 
in the dextran sulfate sodium (DSS) model.43 Uhlig et al 
investigated IL 12 and IL 23 in an innate immune cell- 
mediated colitis induced by agonistic CD40 antibody treat
ment in T and B cell-deficient mice.44 While IL 23 showed 
responsibility for inflammation, IL 12 influenced cytokine 
production and wasting disease.

Figure 2 Macrophages produce IL 23 leading to production of anti-inflammatory 
cytokines like IL 10 and TGF-β under healthy conditions in the small intestine. 
Created with BioRender.com.
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Other research groups tried different approaches to 
inhibit IL 23 or IL23R using bacteria or vaccination:

Chen and his team observed IL 23 and Th 17 cytokine 
suppressing after administration of Lactobacillus acidophi
lus in a DSS experiment.45 Bastaki et al created 
a recombinant Lactococcus lactis strain producing IL 23 
blockers.46 Making a lactic acid bacteria (Lb. salivarius), 
that binds to IL 17, IL 23 and TNF, gave the opportunity to 
knock down three key inflammation drivers, as Kosler et al 
showed.47 A mouse p40 vaccine prevented TNBS-induced 
murine colitis reducing inflammation and fibrosis. A p19 
vaccine decreased IL 23 production and ameliorated 
inflammation in a TNBS colitis model.48,49

So far, it seems to be clear, that IL 23 is the inflamma
tion forcing protein in comparison with IL 12. But further 
studies revealed the complexity of their relationship.

Becker and his team demonstrated an increased colitis 
in C57Bl6 LacZ knock-in mice deficient for IL-23 p19 in 
comparison with wild type mice. A decreased production 
of IL 12 by DCs explained this finding and the fact, that 
blockade of IL 12 reduced inflammation supported it. 
Besides that, mice with a knock down of IL23R are 
susceptible to T cell transfer colitis, as Eken and his 
team showed.50 Above that, mice harboring a deficiency 
of the IL23R in IECs (IECΔILR23) present with a heavy 
inflammation in the colon.33,43 The colitis can be treated in 
these mice with administration of IL 22-Fc or Reg3b, 
which increased IL 22 production by neutrophils.

Interleukin 12 and Interleukin 23 in 
Human IBD
Lot of evidence from genetical studies let to the conclu
sion, that genetic variants of IL23R are associated with 
Crohn’s disease and ulcerative colitis but may also protect 
from these diseases. For example, the variant p.Arg381Gln 
protects against IBD, while G149R is associated with both, 
Crohn’s disease (CD) and ulcerative colitis (UC).51–55 

Also, some single nucleotide polymorphisms (SNPs) 
show an increased risk for developing IBD,56 while 
another study could not show any association between 
genetical IL23R variants and UC development.57

Gheita et al discovered an almost twofold higher level 
of IL 23 in serum from IBD patients in comparison with 
healthy people; the levels were higher in patients with CD 
than with UC and especially high in patients suffering 
from IBD associated arthritis.58 Rafa et al presented 
another hint for the proinflammatory property of IL 23 

by discovering a positive correlation between IL 23 and 
nitric oxide levels in serum from IBD patients.83 Nitric 
oxide is a reactive oxygen species (ROS) and severity of 
Crohn’s disease and ulcerative colitis correlates with the 
amount of reactive oxygen species (ROS). Furthermore, 
they act procarcinogen.60

Patients suffering from UC have high IL 23 serum 
levels as well and this correlates with disease severity 
and a reduced Treg/Th 17 cells ratio.6,60,61

Liu et al found a higher expression of IL 23 p19 mRNA 
and a greater amount of protein levels in the lamina propria 
from CD patients in comparison with UC patients and 
healthy volunteers.62 On the other side, Kobayashi et al 
detected higher amounts of IL 23 p19 mRNA in CD (with 
higher IFN-γ levels) and UC (with higher IL 17 levels).63 

There seems to be also a crosstalk between IL 23 and TNF- 
α: Anti-TNF non-responders showed an upregulation of 
IL23 p19 and IL23R. This resulted in a pile of apoptosis- 
resistant mucosal TNFR2 +IL23R + T cells that produce 
Th1 and Th17 cytokines.64 So, it is reasonable to treat anti- 
TNF non-responders with anti-p40 antibodies.6

CD68 expressing macrophages and DCs represent the 
main source for IL 23. They also produce less IL 10 in 
comparison with healthy controls up on Toll-like receptor 
stimulation.65 In contrast, Kvedaraite et al showed tissue- 
infiltrating neutrophils as a main source for IL 23 in 
pediatric CD patients.84

The Functional Role of IL 23
IL 23 activates CD161 Th1 cells, that carry IL23R. 
Kobayashi et al showed the production of IL 17 of lamina 
propria T cells in UC after IL 23 stimulation.63 This could 
also be seen in CD patients.66 Above that, IL 23 was able 
to enhance the production of IFN- γ, TNF and IL 17 in 
IBD6,62 (Figure 3). Bloemendaal et al showed that the 
inhibition of TNF inhibited IL 12 and IL 23 secretion by 
macrophages.67 IFN- γ enhanced IL 23 production by 
T cells in CD patients revealing avirtuous circle.68 

Additionally, IL 23 stimulates the expression of RAR- 
related orphan receptor C (RORC) and ensured a local 
TH 17 environment.6 Strikingly, Liu et al showed IL 23 
mediated inhibition of IL 10.69 Geremia et al discovered 
CD127 + CD56 ILCs in CD patients. These cells produced 
proinflammatory cytokines after IL 23 stimulation.70

Furthermore, IL 23 promoted activation of intraepithe
lial lymphocytes (IELs) and NK cell and cytotoxicity in 
IBD patients.62
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Besides that, Stark et al found an IL 23 – IL 17A – 
colony-stimulating factors 3 (CFS3) axis leading to gran
ulopoiesis with the result of neutrophils entering the 
inflammation side.15,71

Targeting P40
Ustekinumab
Ustekinumab is a monoclonal IgG1κ antibody blocking IL12/ 
23 p40. Three studies – UNITI1, UNITI2, and IM-UNITI – 
showed its efficacy against CD. UNITI1 enrolled 741 
patients, who were non-responders to TNFα-Inhibitors; 
UNITI2 enrolled 628 patients, who were refractory to con
ventional respond or had side effects. They received 130 mg 
or 6 mg/kg ustekinumab or placebo intravenously. IM- 
UNITI included 397 patients, who responded in UNITI1 
and UNITI2 after 8 weeks; a Crohn’s Disease Activity 
score 150 or a decrease >100 defined response. After rando
mization, these patients received 90 mg ustekinumab every 
eight or twelve weeks. Response to ustekinumab was 34.3% 
and 33.7% vs. placebo 21.5% in UNITI1 and 55.5% and 
48.8% against placebo (28.7%) after 44 weeks 53.1% and 
48.8% were still in remission; 35.9 of the patients receiving 
placebo were in remission as well.72 In real life patients 
receive ustekinumab intravenously and subcutaneously 
eight weeks later. Good responder get into a 12-week schema 
and poor responder into an 8-week schema. Ustekinumab has 

to be stopped after 8 weight weeks, if there is no response and 
they receive an individual alternative, e.g. vedolizumab.

Notably, Biemans et al found, that ustekinumab showed 
superiority in comparison with vedolizumab regarding clin
ical and biochemical remission in CD.73 Alric et al supported 
these findings in a different trial with 239 patients.74

Sands et al investigated the efficacy of ustekinumab in 
ulcerative colitis. Here, 961 were enrolled patients and they 
also received 130 mg (or 6 mg/kg) ustekinumab or placebo 
intravenously and were assigned in responders and non- 
responders. Responders were administered ustekinumab or 
placebo every 8 or 12 weeks. After 8 weeks 15.5% of the 
patients, who had received 130 mg, and 15.6 of the patients, 
who received 6 mg/kg, showed clinical response. After 44 
weeks 38.4% of the 12-week cohort and 43.8% of the 
8-week cohort were in remission in comparison with pla
cebo (24.0%).75 Ustekinumab is Food and Drug 
Administration (FDA) and European Medicines Agency 
(EMA) approved for moderate until severe CD and UC. 
Regarding the use of ustekinumab during pregnancy, it 
seems to be a safe drug, since the rate of spontaneous 
abortions and congenital anomalies is within the normal 
range. Ustekinumab crosses the placenta, but there is no 
evidence for an increased infection risk for the infants. 
Still, vaccinations with living vaccines are contraindicated 
during the first six month of life.76,77 But our knowledge 
about the use of ustekinumab during pregnancy is limited.

Briakinumab
Briakinumab is another monoclonal IgG1 anti-p40 anti
body. Pannacioneet al investigated its efficacy in 246 CD 
patients.78 Therefore, Panaccione et al conducted 
a multicenter Phase II trial randomizing patients 1:1:1:3 
(placebo, 200mg, 400mg, 700mg intravenously). The 
patients received it every four weeks. The primary end
point – remission at week 6 – could not be reached. Even 
though 30% of the patients achieved remission in compar
ison with placebo (9%) the study was terminated early.8,78

Targeting P19
A different approach to inhibit IL 23 without directly 
affecting IL 12 is targeting p19. For example, risankizu
mab, brazikumab, guselkumab, and mirkizumab are anti- 
p19 antibodies, that are investigated in clinical trials.

Risankizumab
Risankizumab is a monoclonal IgG1 antibody targeting 
p19. Feagan et al investigated its efficacy in 121 CD 

Figure 3 In the context of inflammation macrophages and monocytes stimulate 
production IL 12 and IL 23 in the large intestine. While IL 12 provides a Th 1 
response, IL 23 is responsible for a Th17 response. Consequently, T cells produce 
proinflammatory cytokines like TNF-α and IFN-γ. Created with Biorender.com.
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patients in a phase II trial. They included patients with 
a (Crohn’s diseases activity index) CDAI from 220 to 450. 
Additionally, they needed to have ulcers in the terminal 
ileum or colon (or both) and a Crohn’s Disease 
Endoscopic Index of Severity (CDEIS) greater 7 (greater 
4 in ileitis). They were randomised 1:1:1 to receive pla
cebo, 200 mg or 600 mg risankizumab.

A CDAI <150 after 12 weeks defined the primary out
come. Secondary outcomes were endoscopic remission 
(CDEIS 4 or 2 for isolated ileitis), endoscopic response 
(CDEIS reduction >50% from baseline), mucosal healing 
(absence of ulcerations), and deep remission (combined 
endoscopic and clinical remission). Patients, who had 
received risankizumab showed more often clinical response 
(39% vs. 21%), endoscopic remission (17% vs. 3%), endo
scopic response (32% vs. 13), and deep remission (7% vs. 0) 
compared with placebo.79 Interestingly, a sub-study revealed, 
that 1880 genes in the colon and 765 genes in the ileum 
associated with IL 23/IL 17 axis, Th 1 pathway, innate 
immunity, and tissue turnover were decreased.80

Brazikumab
Sands et al explored the effectiveness of the monoclonal 
IgG2 antibody targeting p19 in CD. They enrolled 119 CD 
patients with the following characteristics in a phase IIa 
study: previous primary non-response, secondary loss of 
response, or intolerance to at least one TNF antagonist, as 
well as objective demonstration of inflammation by bio
markers (CRP >/=5 mg/L, FCP >250 mg/g) or endoscopy 
(>/= 3 non-anastomotic ulcers, each >0.5 cm in diameter 
or </= 10 aphthous ulcers involving >/=10 cm of contig
uous intestine). The patients were randomised 1:1 and 
received either placebo or 700 mg brazikumab intrave
nously at time point 0 and four weeks later. The primary 
outcome was a decrease of CDAI >100 or a total CDAI of 
<150. 49.2% of the verum group achieved clinical 
response, but only 26.7% of the placebo-treated patients. 
At week 24 clinical response maintained in 53.8% of the 
patients. Additionally, 57.7% of the patients, who switched 
from placebo to brazikumab after the double-blind period. 
Beyond that, IL 22 seemed to be a biomarker, for patients 
with IL 22 levels higher than 15.6 pg/mL showed a higher 
response rate.8,76,81

Guselkumab
The GALAXI trials investigate the efficacy of the mono
clonal IgG1λ antibody against p19 (ClinicalTrials.gov iden
tifiers: NCT03466411). GALAXI1 is a phase II trial over 

48 weeks aiming to find the right dose. GALAXI 2 and 3 
are supposed to be two Phase 3 studies. The investigators 
aim to enroll over 2000 probands. Beyond that, the control 
group receives no placebo but ustekinumab, making it 
a trial between two biologicals. Primary outcome is 
a clinical remission after 12 weeks with a CDAI <150.8,76

Mirikizumab
Mirikizumab is a monoclonal IgG4 antibody targeting p19. 
Currently, it is the only antibody against p19 that was 
investigated in respect to UC. Two hundred and forty- 
nine patients were enrolled for this multi-center, rando
mized, double-blind, placebo-controlled phase II trial. 
They received placebo, 50 mg mirikizumab, 200 mg mir
ikizumab, or 600 mg mirikizumab. Patients who got 50 or 
200 mg were dose escalated, if the serum level were below 
0.5 μL/mL respectively 2.0 μL/mL after four and eight 
weeks. The Mayo disease activity index score defined the 
primary endpoint after 12 weeks. 41.3–59.7% of all 
patients treated with mirikizumab compared with 20.6% 
of those treated with placebo archived this endpoint. The 
200 mg arm showed a significant clinical remission in 
comparison with placebo; the other mirikizumab doses 
failed here. Above that, the investigators observed 
a higher amount of endoscopic healing in the 200 mg 
arm (22.6%) versus placebo (4.6%). A multicenter, rando
mized, parallel-arm, placebo-control phase II trial for 
patients with active CD is planned (ClinicalTrials.gov 
identifiers: NCT02891226)8,76,82 (Table 1).

Discussion and Conclusion
Crohn’s disease and ulcerative colitis are complex diseases 
regarding their multifactorial causes and features. Slowly, 
we begin to understand the complex pathogenesis, which 
includes genetic variants, microbiota, the host’s immune 
system and barrier dysfunctions in the gut. Still, many 
questions remain. Which microbiota composition favors 
development of IBD and which cytokine is important or 
more important than others? Also, why have some patients 
heavy diseases while others are only affected mildly?

It seems clear that IL 12 and IL 23 are major players in 
inflammation and – especially – in IBD. Still, the exact inter
play of these interleukins and the role, they take in remains 
unclear. Both of them show pro- and anti-inflammatory fea
tures in experiments depending on the circumstances. 
Throughout the last years, the importance of IL 23 in inflam
mation became clearer. This led to the development of anti-IL 
19 antibodies, that attack IL 23 in a targeted manner. 
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Especially the GALAXI trials will give more insights into the 
IL 12/23 complex hopefully, for an anti-p40 antibody will be 
compared with an anti p19-antibody. These new antibodies 
must show their efficacy and safety. Currently, there is a lot of 
evidence to use anti-p40 antibodies after TNF-failure in IBD 
patients. In older patients and patients with a history of 
cancer anti-p40 antibodies may be preferred over anti-TNF-α- 
antibodies, since they seem to be less immunosuppressant.
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