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Current new challenges in the management of ulcerative
colitis
Tomohiro Fukuda, Makoto Naganuma, Takanori Kanai
Division of Gastroenterology and Hepatology, Department of Internal Medicine, Keio University School of Medicine, Tokyo, Japan

Ulcerative colitis (UC) is a chronic inflammatory condition of the gastrointestinal tract. Although the cause of UC is postulated
to be multifactorial in nature, including genetic predisposition, epithelial barrier defects, dysregulation of immune responses,
and environmental factors, the specific pathogenesis of UC is still incompletely understood. In the treatment of UC so far, a
method of suppressing immunity and treating it has been mainstream. Immunosuppressant drugs, including thiopurines
(azathioprine or 6-mercaptopurine), anti-tumor necrosis factor-α (anti-TNF-α) antibody (infliximab and adalimumab), and
calcineurin inhibitor, can be used in treat patients with corticosteroid-dependent and/or corticosteroid-refractory moderateto-severe UC. Recently, in addition to such a conventional therapeutic agent, golimumab, which is the first transgenic human
monoclonal anti-TNF-α antibody to be fabricated, anti α-4/β-7 integrin antibody, and Janus kinase inhibitor have been reported
to novel immunosuppressant therapy. Furthermore, other treatments with unique mechanisms different from immunosuppression, have also been suggested, including fecal microbiota transplantation and Indigo naturalis, which is a Chinese herbal
medicine. We compared the features and efficacy of these new treatments. In this issue, the features and treatment options for
these new treatments is reviewed. (Intest Res 2019;17:36-44)
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INTRODUCTION
Ulcerative colitis (UC) is a chronic inflammatory condition of
the GI tract, which is associated with diarrhea, bloody stool,
and abdominal pain.1 Although the cause of UC is postulated
to be multifactorial in nature, including genetic predisposition,
epithelial barrier defects, dysregulation of immune responses,
and environmental factors, the specific pathogenesis of UC is
still incompletely understood.
For patients with mild-to-moderate UC, use at oral and topical 5-aminosalicylates (5-ASA) are recommended as a first-line
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therapy. Patients who do not achieve remission with 5-ASA
drugs should be treated with corticosteroids.1 Although efficacy
at 30 days after corticosteroid administration in UC patients
was 80%, only 49% maintained clinical response for 1 year, and
22% was steroid dependency.2 Immunosuppressant drugs, including thiopurines (azathioprine or 6-mercaptopurine), antiTNF-α antibody, and calcineurin inhibitor, can be used to treat
patients with steroid dependency and/or steroid refractory
moderate-to-severe UC. Recently, golimumab (GLM), which is
the first transgenic human monoclonal anti-TNF-α antibody to
be fabricated, anti α-4/β-7 integrin antibody, and Janus kinase
(JAK) inhibitor have been reported to novel immunosuppressant therapy. Other treatments with unique mechanisms different from immunosuppression, have also been suggested, including fecal microbiota transplantation (FMT), which improves intestinal microbiota, and Indigo naturalis, which is a
Chinese herbal medicine. Our aim in this review was to summarize current evidence and mechanisms of therapeutic effec-
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tiveness for current UC therapies.

efficacy by increasing the dose of anti-TNF-α antibody in UC
has also been reported.12 However, trough level or ATA cannot
be measured in many countries including Japan. In this case,
anti-TNF-α antibody is optimized using other biomarkers. Although it is research on CD, CALM trial reported that the proportion of patients with Mucosal healing and steroid free at 48
weeks after entry was higher with early optimization of ADA
using biomarkers such as serum CRP and fecal calprotectin.13
ATA inhibits the binding of anti-TNF-α antibody to the TNF-α
molecule, with the resulting immune complex formation increasing the clearance rate of anti-TNF-α antibody which, ultimately, lowers the blood concentration of anti-TNF-α antibody.14,15 The rate of ATA production among patients with CD
after having achieved remission with a 5 mg/kg dose of IFX
was evaluated for different doses of maintenance IFX, 5 and
10 mg/kg and compared with a placebo.16 The rate of ATA production was 10% at an IFX dose of 5 mg/kg and 7% at a dose of
10 mg/kg, compared to 30% in the placebo group. Therefore,
the discontinuation of anti-TNF-α antibody therapy may increase the incidence of ATA production and may attenuate
the effectiveness of anti-TNF-α antibody therapy when resumed.
There is also evidence regarding additional therapeutic effectiveness of combination therapy of immunomodulator (IM)
together and IFX to suppress ATA production, as reported in
the UC-SUCCESS trial.17 The efficacy of combining IM with either ADA or GLM remains to be determined. Among anti-TNF-α
antibody drugs available, GLM, which is synthesized using a
transgenic method, might have a lower rate of ATA production
than either IFX or ATA. However, a prospective trial for direct
comparison of ATA production and rate of LOR for these 3
anti-TNF-α antibody drugs is needed.
Overall, there is currently no clear evidence to distinguish
the selection of IFX, ADA or GLM at this time, with selection
being based on clinical criteria, such as route of administration, administration time and frequency of scheduled visits for
treatment (Table 1).

ANTI-TNF-α ANTIBODY
Anti-TNF-α antibody is key drug to induce and maintenance
remission in patients with moderate-to-severe UC. TNF-α is
an inflammatory cytokine, being present either as a membrane protein of cells or in soluble form in blood.3 Anti-TNF-α
antibody neutralizes soluble TNF-α and binds membranebound TNF-α to prevent cell damage, Anti-TNF-α antibody
also suppresses TNF-α expression by inducing apoptosis of
TNF-α producing cells. Since August 2018, anti-TNF-α antibody such as infliximab (IFX), adalimumab (ADA), and GLM,
have been available for the treatment of UC, with demonstrated therapeutic efficacy of these drugs in Japan.4-7 However, a
head-to-head comparison of these 3 different drugs has yet to
be completed to determine any superiority. However, loss of
response (LOR) is an important limitation of these drugs. As
an example, among patients with CD treated using anti-TNF-α
antibody, LOR develops in about 37% of cases, with 13% of
these patients being unable to continue with anti-TNF-α antibody for up to 1 year. The mean percentage of patients with
LOR of IFX was 37% and the annual risk for LOR of IFX was
calculated to be 13% per patient-year.8 Thus, many patients on
anti-TNF-α antibody therapy will need to change to another
treatment for UC at some point over the course of their treatment.
A low trough level of anti-TNF-α antibody and anti-drug
(anti-TNF-α antibody) antibody (ATA) have been identified as
causes of LOR.9 There are many reports that optimization of
treatment by trough concentration and ATA (treat to target) is
effective.10 For example, Vande Casteele et al.11 reported that
targeting IFX trough level to 3–7 mg/mL by optimizing dose
and interval, results in a more efficient use of the drug. Furthermore, after dose optimization, continued concentrationbased dosing was associated with fewer disease relapse during the course of treatment. Although it is a retrospective study,
Table 1. Difference in Anti-TNF-α Antibodies
Item

Infliximab

Adalimumab

Golimumab

Administration interval (induction phase)

At wk 0, 2, 6

Every 2 wk

At wk 0, 2, 6

Administration interval (maintenance phase)

Every 8 wk

Every 2 wk

Every 4 wk

Administration route

Intravenous administration

SC injection

SC injection

Self-administration

×

○

×

Efficacy of combination therapy of immunomodulator

○

Unclear

Unclear
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VEDOLIZUMAB
Integrins are obligatory type I heterodimers that include α and
β subunits and are found on the surface of cells, such as leucocytes. In humans, 18 types of α-subunits and 8 β-subunits have
been identified, yielding 24 different types of integrins comprised of different combinations of α and β-subunits. Integrins
bind specifically on sites of adhesion which are expressed on
vascular endothelial cells, and allow T lymphocytes to migrate
into intestinal tissue, where they induce inflammation.18
Vedolizumab binds to α4β7 integrin on the surface of inflammatory cells, suppressing the migration of T lymphocytes into
intestinal tissue, producing an anti-inflammatory effect. Specifically, the α4β7 integrin is a cell-surface glycoprotein that is
expressed on T lymphocytes and induces inflammation through
its interaction with the mucosal addressin cell adhesion molecule 1 (MAdCAM-1) on intestinal vascular endothelial cells.
Because MAdCAM-1 is selectively expressed in the vascular
endothelium of the intestinal tract, the action of vedolizumab
is probably confined to the intestinal tract.
The efficacy and safety of vedolizumab for induction and
maintenance therapy of UC has been reported in the GEMINI-I trial.19 The GEMINI-I trial is a phase 3, randomized, double-blind, placebo-controlled study of 374 patients with moderate-to-severe UC. To evaluate the effectiveness of vedolizumab for induction of UC remission, patients were randomly assigned to receive intravenous vedolizumab (300 mg) or a placebo, on days 1 and 15. Based on these definitions, the clinical
rate of response to vedolizumab was 47.1%, which was higher
than the 25.5% rate in the placebo group (P < 0.001).
To evaluate the effectiveness of vedolizumab for maintenance therapy, patients who achieved a clinical response at
week 6 were randomly assigned to one of the following groups
for maintenance therapy: vedolizumab every 8 weeks (with
placebo administered every other visit to preserve blinding);
vedolizumab every 4 weeks; or placebo. The prescribed treat-

ment was continued for 52 weeks, with the primary outcome
being clinical remission, defined as a Mayo Clinic score ≤ 2
(with no subscore higher than 1) and mucosal healing, defined
as an endoscopic subscore of 0 or 1. The rate of clinical remission at 52 weeks was 41.8% for the group receiving vedolizumab every 8 weeks, 44.8% for the group receiving vedolizumab
every 4 weeks and 15.9% for the placebo group. Therefore, the
rate of clinical remission was higher among patients receiving
vedolizumab than the placebo group (P < 0.001). No difference
in the rate of adverse events was identified in the GEMINI-I
trial between the vedolizumab and placebo group (Table 2).
Systematic review showed that clinical response and remission were achieved in 43% and 25% by week 6, respectively,
and in 51% and 30% by week 14 to 22. At week 52, clinical response and remission were achieved in 48% and 39% of the
patients, respectively. Adverse effects were mostly minor and
occurred in 30.6% of the patients.20 Since the approval of vedolizumab, several real-world experience studies were reported. For example, Kopylov et al.21 reported that clinical response
at week 14 after Vedolizumab administration was 23.5%, at
week 52 was 45%. Amiot et al.22 also showed that the effect of
Vedolizumab for UC was better at 14 weeks than at 6 weeks.
These results suggested that the effectiveness of Vedolizumab
appears slowly in some cases. There are also reports that the
use of calcineurin inhibitor and vedolizumab together showed
that 64% clinical response was obtained for 52 weeks after the
end of calcineurin inhibitor.23 Namely, because the onset of effect is slow but safety is high, the effectiveness for maintenance
therapy after introduction of remission is suggested.
Of note, the use of natalizumab, integrin α4 inhibitor, was associated with progressive multifocal leukoencephalopathy
(PML) in clinical trials due to the reactivation of the JC polyoma virus. This was not an issue in the GEMINI-I trial. Moreover, as vedolizumab acts locally on the intestinal tract, the
risk of systemic side effects is likely to be quite low. Currently,
the long-term safety of vedolizumab is continuing to be evalu-

Table 2. Efficacy of Vedolizumab in GEMINI Trials
Treatment phase
Induction
Maintenance

Primary outcome

Results
a

47.1%, 25.5% (receive intravenous vedolizumab or placebo at day 1 and 15), P<0.001

Clinical response at wk 6

b

Clinical remission at wk 52

44.8%, 41.8%, 15.9% (300 mg/4 wk, 300 mg/8 wk, placebo), 300 mg/4 wk vs. placebo (P<0.001),
300 mg/8 wk vs. placebo (P<0.001)

a

Clinical response defined as a reduction in the Mayo Clinic score of at least 3 points and a decrease of at least 30% from the baseline score, with a
decrease of at least 1 point on the rectal bleeding subscale or an absolute rectal bleeding score of 0 or 1.
b
Clinical remission defined as a Mayo Clinic score of 2 or lower and no subscore higher than 1, and mucosal healing, defined as an endoscopic subscore
of 0 or 1.
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ated in the GEMINI long-term safety (LTS) study.24

Table 3. Efficacy of Tofacitinib in OCTAVE Trials

TOFACITINIB

Trial

JAK refers to 4 intracellular types of tyrosine kinase (JAK1, JAK2,
JAK3, and tyrosine kinase 2) that activate signal transducers
and activators of transcription (STATs). Inflammatory cytokines bind to JAK receptors on cell membranes. As JAK receptors are phosphorylated, they are activated by this binding.
The transcription factor STAT is attracted to the phosphorylated JAK receptor and activated. The activated STAT forms a dimer and migrates inside the cell nucleus, initiating gene transcription, and ultimately, the action of the cytokine is exerted.
The combination of the 4 types of JAK and 7 types of STAT cau
ses various effects.25 Tofacitinib inhibits all JAKs, with a more
specific and strong inhibitory effect on JAK types 1 and 3. As
such, tofacitinib suppresses inflammation via its inhibition of
the JAK-STAT system.
The OCTAVE trial provided evidence of the efficacy of tofacitinib in inducing and maintaining disease remission among
patients with UC.26 The OCTAVE induction 1 trial included
598 patients with moderate-to-severe UC. Patients were randomly assigned to the tofacitinib (10 mg twice daily for 8 weeks)
or placebo group. The primary outcome was clinical remission at 8 weeks, defined by a total Mayo score of ≤ 2, with no
subscore > 1, and a rectal bleeding subscore of 0. The rate of
remission induction was 18.5% in the tofacitinib group, compared to 8.2% in the placebo group (P = 0.007; 95% CI, 4.3–16.3).
The OCTAVE induction 2 trial was conducted with 541 patients,
again with moderate-to-severe UC, to verify the outcomes of
the first phase, using the same criteria for clinical remission. In
the OCTAVE induction 2 trial, the rate of remission induction
was 16.6% in the tofacitinib group, compared to 3.6% in the
placebo group (P < 0.001; 95% CI, 8.1–17.9) (Table 3).
To evaluate the efficacy of tofacitinib to maintain disease remission, 593 patients who had achieved a clinical response at
8 weeks in the induction trial, were randomly assigned to the
following 3 groups for 52 weeks: oral dose of tofacitinib of 5
mg twice daily, oral dose of 10 mg twice daily and a placebo. In
the maintenance phase of the OCTAVE trial. The remission
rate at 52 weeks was 34.3% in the 5-mg tofacitinib group and
40.6% in the 10-mg tofacitinib group, compared to 11.1% in
the placebo group (P < 0.001) (Table 3).
Infection is the main side effect of tofacitinib, in the OCTAVE
induction 1/2 trial, with an incidence rate of 23.3% and 18.2%
for the 10-mg tofacitinib groups, compared to 15.6% and 15.2%
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Primary
outcome

Results

OCTAVE induction
1 (induction)

Remission at 18.5%, 8.2% (10 mg, placebo),
8 wka
P=0.007

OCTAVE induction
2 (induction)

Remission at 16.6%, 3.6% (10 mg, placebo),
8 wka
P<0.001

OCTAVE sustain
(maintenance)

Remission at 34.3%, 40.6%, 11.1% (5 mg/BID,
52 wka
10 mg/BID, placebo),
5 mg/BID vs. placebo (P<0.001)
10 mg/BID vs. placebo (P<0.001)

a

Remission defined as a total Mayo score of ≤2, with no subscore >1 and
a rectal bleeding subscore of 0.

in the placebo group. In the OCTAVE sustain trial, the infection rate was 35.9% in the 5-mg tofacitinib group, 39.8% in the
10-mg tofacitinib group and 24.2% in the placebo group. Especially, a Herpes zoster virus infection occurred in 1.5% of infection cases in the 5-mg group, 5.1% in the 10-mg group, and
0.5% in the placebo group. Non-melanoma skin cancer occurred in 5 patients in the tofacitinib group and 1 patient in
placebo group. In addition, 5 patients in the tofacitinib group
experienced a cardiovascular event, and the incidence of an
increase in lipid level was higher in the tofacitinib than placebo group. The mechanism by which tofacitinib induces dyslipidemia is unknown. Chronic inflammation does decrease lipid levels,27 therefore, to be thought that the anti-inflammatory
effect of tofacitinib would consequently increase lipid levels.28

COMPARATIVE EFFECTIVENESS OF ANTI-TNF-α
ANTIBODY, VEDOLIZUMAB, AND TOFACITINIB
The effectiveness of anti-TNF-α antibody, vedolizumab, and
tofacitinib has not been directly compared. Thus, there currently are no clinical guidelines to inform the selection of the
most appropriate drug to use, especially for patients who are
naïve to anti-TNF-α antibody therapy. The network meta-analysis provided the following surface under the cumulative ranking value regarding the efficacy of biologics in patients with no
prior history of anti-TNF-α antibody therapy: IFX, 85%; vedolizumab, 82%; GLM, 58%; tofacitinib, 43%; and ADA, 31%.29 The
associated rate of mucosal healing was as follows: IFX, 91%;
vedolizumab, 81%; tofacitinib, 54%; GLM, 41%; and ADA, 32%.
In the evaluation of the effectiveness of ADA, vedolizumab
and tofacitinib among patients who had a previous history of
TNF-α antibody therapy, tofacitinib provided the highest efficacy for achieving both clinical remission and mucosal heal-

39

Tomohiro Fukuda, et al. • Current new challenges in the management of UC

ing. It is important to note, again, that a head-to-head comparison of each drug was not conducted, which limits the translation of these results to practice.
The comparative efficacy of vedolizumab and anti-TNF-α
antibody therapy was reported in a retrospective study at the
13th Congress of the European Crohn’s and Colitis Organisation. Both the clinical remission rate and the endoscopic curative rate, after 12 months from the initiation of therapy with
each of the drugs, were compared. The clinical remission rate
was 38% for the vedolizumab group, compared to 34% for the
anti TNF-α antibody therapy group (HR, 1.27; 95% CI, 0.91–
1.78), with an endoscopic healing rate of 50% versus 41%, respectively (HR, 1.67; 95% CI, 1.13–2.47). Although vedolizumab was deemed to be superior to anti-TNF-α antibody, cases
of clinical failure on anti-TNF-α antibody therapy were included in the analysis and, as such, the effectiveness of anti-TNF-α
antibody may have been underestimated. Therefore, the superiority of vedolizumab, as shown this study, should be interpreted with caution. However, the findings from this study do support the use of vedolizumab for patients who do not achieve a
satisfactory response with anti-TNF-α antibody therapy.
Currently, there is insufficient evidence for a preferential selection of vedolizumab over tofacitinib. Tofacitinib has been
associated with shingles and other infectious diseases, GI perforation, cardiovascular events, and elevation of serum lipids.
Therefore, caution with prescription of this drug is indicated.
On the contrary, it is considered that there are few adverse
events in vedolizumab.
Based on current evidence, anti-TNF-α antibody therapy
and tofacitinib may be considered as first-line biologics for the
treatment of patients with severe UC. Furthermore, as there is
currently greater evidence regarding the efficacy and safety of
anti-TNF-α antibody therapy, compared to tofacitinib, the use
of anti-TNF-α antibody therapy may first be considered. Vedolizumab may be used in cases that do not need a prompt
induction of disease remission and that should be give priority
to safety. In addition, Vedolizumab may be useful for patients
who are difficult to maintain after induction of remission.

INDIGO NATURALIS
Indigo naturalis is fabricated from plants, including Indigofera
tinctoria and Strobilanthes cusia, and contains both indigo and
indirubin. Indole compounds, such as indigo and indirubin,
contains an indole ring structure. Indole compounds are ligands for the aryl hydrocarbon receptor (AhR)30 and act on
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innate type 3 lymphoid cells, expressing AhR. Recent studies
have shown that the AhR signaling pathway stimulates the
production of interleukin-22,31,32 which supports a role for indigo naturalis in the mucosal healing process.33 Therefore, indigo naturalis could provide an effective AhR ligand for the
treatment of UC.34
Historically, indigo naturalis has been used for the treatment
of various inflammatory diseases and dermatitis, in China,35,36
including UC. Few studies have evaluated the therapeutic effectiveness of indigo naturalis for the treatment of UC. Sugimoto et al.37 reported the effectiveness of indigo naturalis. In
this study, clinical response rate of a daily dose of 2.0 g of indigo naturalis for 8 weeks for the treatment of moderate-to-severe UC were 65%. Naganuma et al.38 performed a prospective, randomized, double blind, placebo controlled trial on the
efficacy of indigo naturalis, using a daily dose of 0.5, 1.0, or 2.0
g, for 8 weeks, with a placebo group. The clinical response rate
for each of the groups was as follows: 13.6% in the placebo
group; 69.6% in the 0.5 g group; 75.0% in the 1.0 g group; and
81.0% in the 2.0 g group (P < 0.001 for all indigo naturalis compared to the placebo group). During the time of the study, however, a report was published describing the development of
pulmonary artery hypertension (PAH) among several patients
who had purchased indigo naturalis without participating in a
study. Therefore, Naganuma et al.38 terminated their trial due
to safety considerations.
Adverse effects of indigo naturalis have been reported, including hepatic disorder, headache, nausea, vomiting, abdominal pain, intussusception, non-specific enteritis, and PAH.39
Several factors can contribute to PAH development, including
growth factors, cytokines, metabolic signaling, elastase, protease, and serotonin.40 Serotonin is a metabolite of tryptophan,
an AhR ligand.31 As indigo is an AhR ligand, than administration of indigo naturalis might increase serotonin expression
via the metabolic pathway of tryptophan. As serotonin acts on
vascular smooth muscle cells, increases in serotonin levels
would lead to the development of PAH. This postulated pathway, linking indigo naturalis to PAH, remains to be verified
(Fig. 1A).
Although the relationship between the dose of indigo naturalis and adverse effects is not clear, patients who develop PAH
used indigo naturalis over a longer-term period. Adverse effects can be reversibly improved by discontinuing the use of
indigo naturalis and/or appropriate therapeutic intervention.
Of note, in patients who developed intussusception with the
use of indigo naturalis, recurrence was noted with resumption
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A

Oral administration

B

Oral administration

C
No absorption of indigo naturalis in the small intestine

Indigo naturalis
PAH
Vascular smooth muscle cells
Serotonin ↑
AhR ↑
Indigo ↑

Absorption of indigo naturalis in the small intestine ↑

Indigo ↓

Absorption of indigo naturalis in the small intestine ↓
Anal administration

Fig. 1. Administration route of Indigo naturalis. (A) This is a hypothesis of the mechanism of pulmonary artery hypertension (PAH) onset
by Indigo naturalis administration. Administration of Indigo naturalis increases the concentration of Indigo in the blood. Indigo acts as an
aryl hydrocarbon receptor (AhR) ligand, resulting in an increase in serotonin concentration, a metabolite of tryptophan. Serotonin causes
PAH. (B, C) shows an ingenuity of administration method to reduce side effects of Indigo naturalis. (B) The capsules that collapse in the
large intestine decrease absorption of Indigo naturalis in the small intestine. (C) Suppository is administered without going through the
small intestine.
of the use of indigo naturalis.41 Therefore, it is possible that some
indigo naturalis-induced adverse effects could be recurrent.
Currently, as the safety of indigo naturalis has not been clearly established, it should be carefully used in practice, despite
its known efficacy. Indigo naturalis should carefully be used
for the treatment of patients with UC in whom induction of remission cannot be achieved with the use of corticosteroids,
anti-TNF-α antibody therapy or calcineurin inhibitor. Considering that no advantage was found for a dose of indigo naturalis of 2.0 g, compared to 1.0 g, a dose of indigo naturalis of
≤ 1.0 g per day should be used for the treatment of UC, and its
use should be limited to 8 weeks to avoid side effects, such as
PAH. Moreover, when using indigo naturalis, blood check tests,
electrocardiogram, and echocardiogram assessments, among
other assessment, should be regularly performed for early identification of adverse effects.
Before indigo naturalis can be used for UC treatment, its
mechanisms of action will need to be concretely defined and
its active components identified, and strategies to lower the
risk of adverse events defined. In our lab, we are currently attempting to reduce the risk of adverse effects by suppressing
absorption of indigo naturalis in the small intestine. To achieve
this goal, we are attempting to develop indigo naturalis suppositories and capsules that collapse to deliver the dose of in-
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digo naturalis in the large intestine (Fig. 1B and C). We are also
planning studies to elucidate how indigo, which is an AhR ligand contained in indigo naturalis, exerts its therapeutic effects on various immune cells, the intestinal epithelium and
intestinal bacteria. There is also a need to link our results to
drug discovery.

FECAL MICROBIOTA TRANSPLANTATION
FMT is a unique treatment that specifically improves intestinal microbiota. FMT gained much attention due to its effectiveness in the treatment of Clostridium difficile infection, described in 2013.42 Various studies have reported the intestinal
microbiota change among patients with IBD. In fecal or intestinal epithelium of UC patients, it has been shown a lower relative level of the Firmicutes genus, such as Clostridium cluster
IV and XIVa, with a relative higher proportion of the Bacteroidetes and Proteobacteria genus.43 However, it is unclear whether
these changes in intestinal bacterial are the cause or the result
of UC. The effectiveness of FMT for the treatment of UC has
been evaluated in different randomized controlled trials. Moay
yedi et al.44 reported a significantly higher remission rate of a
7-week period in the FMT (24%) than the placebo (5%) group.
By comparison, Rossen et al.45 did not identify a therapeutic
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effectiveness of a 12-week period of FMT therapy, with a remission rate of 30% compared to 20% in the placebo group.
Paramsothy et al.46 reported a therapeutic efficacy, providing
FMT therapy 5 days per week for 8 weeks, with a remission
rate of 27% compared to 8% in the placebo group (P = 0.021
and P = 0.021).
Although the effectiveness of FMT for the treatment of UC
has been reported in a meta-analysis,47 the optimal protocol
for administration (trans-nasally or trans-anal administration,
with or without pretreatment antibiotic therapy, and donor eligibility) have remained not to be defined yet.

FUTURE TASKS
Although various treatments for IBD have been developed,
there is currently insufficient evidence to inform the selection
between established and novel treatments. As such, emerging
treatments will continue to complicate the clinical management of UC. Furthermore, as treatment options increase, there
is concern that patients will favor internal medicine approaches to treatment, which could delay surgical treatment, which
can provide a curative effect. Increasingly, there will be a need
to fully understand the mechanisms of action of the different
therapeutic strategies, and to develop guidelines for treatment
selection based on patient-specific characteristics.
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