
Introduction

Crohn’s disease (CD) is a progressive and poten-
tially disabling condition that often requires lifelong
medical management, as currently the precise etiology
is unknown and therefore a causal therapy does not
exist.1 The disease has periods of clinical remission
alternated with recurrences. Unfortunately, there is not
an exact matching between the symptoms of the pa-
tients and the real inflammatory activity of the disease.

As a consequence, the subclinical inflammation that
often persists during clinical remission may lead to the
typical complications of the disease - strictures, fistu-
las and abscesses - and ultimately to progressive
bowel damage and need for surgery, which is required
at least once in half of the patients within 10 years of
diagnosis.2 Furthermore, a third of patients will need
repeated surgery, with a consequent risk of short
bowel and/or a permanent stoma.3 Anyway, a huge im-
provement in the understanding of the molecular
mechanisms of inflammatory bowel diseases (IBD)
has been achieved over the past decade.4 The increas-
ing knowledge of the immunological basis of the dis-
ease led to the introduction of more targeted therapies,
namely biologics - i.e. monoclonal antibodies that se-
lectively block key mediators of inflammation - and
novel small molecule drugs - i.e. compounds with a
molecular weight <1 kDa able to diffuse through cell
membranes and then fit for the oral route of adminis-
tration5 - which will enrich the therapeutic armamen-
tarium of CD soon.6

In parallel with the expansion of the medical op-
tions that is being observed in recent years and that -
hopefully - should lead to an improvement of the clin-
ical outcomes, the therapeutic targets to be achieved
in patients with CD have changed. In particular, we
moved from the simple control of symptoms to more
ambitious goals which aim to permanently extinguish
the inflammation, even the subclinical one. As a con-
sequence, the role of some of the conventional drugs
which have been used in CD for several years is be-
coming more limited in favor of these new drugs. This
profound modification of CD therapy, coupled with
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the intrinsic complexity of the disease - patients with
CD are different from one another - are relevant to the
point that IBD management is gradually becoming a
subspecialty in the field of gastroenterology or internal
medicine.

Therapeutic strategies and treatment targets
Two main therapeutic approaches for the manage-

ment of CD are classically described (Figure 1). The
first one is based on the initial use of less powerful
and safer - at least theoretically - therapies, with sub-
sequent escalation to more potent treatments in the
event of non-response. This is the so-called step-up
approach, which should be correctly performed with-
out lingering too much on a treatment line in the event
of a non-response, passing quickly from one line to
another (accelerated step-up). The second approach,
defined as early top-down, is based on the use of the
most effective therapies - especially biologics, alone
or in combination with immunosuppressants - since
the earliest stages of the disease, in order to prevent
the bowel damage and disability.7 Both these ap-
proaches should be re-appraised today considering
that novel treatment targets have been recently identi-
fied as the keys able to modify the natural course of
the disease. In particular, as clinical symptoms are not

uniformly matched with the real underlying inflam-
mation, effective disease control can be reached only
through treatments aiming beyond symptoms. In this
line, mucosal healing - usually defined as the absence
of deep ulcerations - has emerged as an important ther-
apeutic target in IBD disease because it is associated
with reduced recurrences of the disease and need for
surgery.8 Similarly, the so-called deep remission (i.e.
biochemical, clinical and endoscopic remission) has
emerged as another relevant treatment target.9 Given
these new goals, a top-down approach should be con-
sidered in patients with CD and unfavorable prognos-
tic factors or severe disease.10 For the remaining
patients, an accelerated step-up approach is reason-
able. Nowadays, the treatment escalation of the step-
up approach can be guided by close non-invasive
monitoring of the disease using repeated assessments
of fecal calprotectin and inflammatory biomarkers, in
particular the C-reactive protein, which have been
shown a good correlation with the endoscopic
activity.11 This treat-to-target approach is based on the
results of the recent CALM study which showed that,
in patients with early CD, timely escalations (and de-
escalation) with adalimumab based on fecal calpro-
tectin and C-reactive protein values resulted in better
clinical and endoscopic outcomes compared with es-
calations guided only by the symptoms.12
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Figure 1. A schematic overview of the accelerated step-up vs top-down approaches in Crohn’s disease. 5-ASA, 5-aminos-
alicylates; 6-MP, 6-mercaptopurine; AZA, azathioprine; MTX, methotrexate.
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Therapeutic options for Crohn’s disease

CD includes a wide spectrum of clinical manifes-
tations, whose management requires a specific thera-
peutic approach that should always be discussed with
the patient. Generally speaking, medical therapy in-
volves two temporal phases, namely the induction and
the maintenance of remission. Practice guidelines13

can certainly be helpful for driving the therapeutic de-
cisions, even if several recommendations are not evi-
dence-based, but based on expert opinions. Patients
are classified based on the extent of the disease, the
degree of activity (mild, moderate and severe), the
prevalent clinical manifestations (inflammatory/stric-
turing/fistulizing pattern) and the previous response to
treatments. The specific clinical condition must there-
fore guide the choice of the therapeutic approach for
each individual patient.

5-aminosalicylates

Mesalazine has been used for the treatment of CD
for a long time, particularly for the induction of mildly
active localized CD and for the maintenance of remis-
sion, due to evidence of efficacy derived from old tri-
als.14,15 Furthermore, sulfasalazine 3-6 g/day resulted
to be effective in colonic disease, but not in small
bowel disease.16 Anyway, extensive recent systematic
reviews of literature data have repeatedly shown no
clinically relevant improvement with 5-aminosalicy-
lates.17 Furthermore, 5-aminosalicylates resulted to be
inferior to budesonide in a randomized clinical trial
(RCT).18 As a consequence, 5-aminosalicylates are not
recommended anymore for induction or maintenance
of remission in CD, while no treatment could be an
option for a proportion of patients with very mild dis-
ease. Anyway, caution is needed in asserting with cer-
tainty the lack of efficacy of 5-aminosalicylates in CD,
as most of the evidence comes from old studies, whose
overall quality is generally low. Furthermore, 5-
aminosalicylates may be slightly effective to prevent
the postoperative recurrence.19

Corticosteroids

Corticosteroids are still the mainstay for the induc-
tion of remission.13 In particular, in case of localized
ileal or ileocecal disease, budesonide is able to reach
these sites, and thus should be preferred to systemic
steroids due to its limited side effects.20 Systemic
steroids (oral prednisone for moderately active dis-
ease, or intravenous prednisolone for severely active
disease) should be used for all other locations. The op-
timal dose of systemic corticosteroids is approxi-
mately 0.75 mg/kg/day of prednisone (or equivalent
dose of another steroid). Patients who do not respond
to an adequate dose steroid therapy for more than two

weeks should be considered as steroid-resistant, being
candidates for a treatment with a biologic agent. Fur-
thermore, it should be emphasized that a relevant pro-
portion of patients become steroid dependent,21 and
that steroids should never be used as maintenance
therapy, because they are not effective for maintaining
remission, and the adverse events related to their pro-
longed exposure are well-known, insidious, and dan-
gerous. As a consequence, the use of steroids must
always be accompanied by a strategy of correct taper-
ing and by the link with a steroid-sparing strategy for
the subsequent maintenance of remission.

Immunosuppressants

Immunosuppressants, particularly thiopurines
(azathioprine at a dose of 2.5-3 mg/kg/day or 6-mer-
captopurine at a dose of 1-1.5 mg/kg/day) are still fre-
quently used for the treatment of CD, particularly for
the maintenance of remission in patients with steroid-
dependent disease, as steroid-sparing agents.13

Methotrexate has a favorable benefit/risk ratio and ev-
idence of efficacy in CD,22 but it has been traditionally
less used than thiopurines. However, it should be em-
phasized that the therapeutic space for conventional
monotherapy with immunosuppressants in CD has
gradually decreased in recent years. This is due to nu-
merous factors. First, approximately 30% of patients
are refractory to thiopurines, and at least 30% will be
poorly tolerant. In this line, adverse effects may be se-
vere (such as bone marrow suppression, acute pancre-
atitis, acute hepatitis) or mild (nausea, abdominal pain,
flu-like syndrome) but still so annoying as to deter-
mine the withdrawal of the treatment. Second, two
RCTs showed that azathioprine was not able to modify
the main clinical outcomes in patients with early CD,
i.e. the temporal phase where there is a window of op-
portunity to prevent the bowel damage of CD.23,24

Third, the use of thiopurines has been clearly associ-
ated with an increased risk of malignancies (namely
non-melanoma skin cancers, lymphomas - including
the rare but fatal hepatosplenic T-cell lymphoma - and
urinary tract cancers).25-27 Anyway, although immuno-
suppressants are less used than in the past as
monotherapy, they still have a therapeutic role, espe-
cially when they are used together with an anti-tumor
necrosis factor (TNF) in the so-called combination
therapy (see further).

Anti-tumor necrosis factor drugs

A non-negligible proportion of patients suffer from
an aggressive disease, which can be unresponsive to
the traditional induction or maintenance therapies,
eventually developing a condition of steroid-depen-
dence or even steroid-refractoriness. Therefore, these
patients need alternative therapeutic options in order
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to control the disease activity and to avoid surgery.
This is the therapeutic space of biological drugs. 

The traditional approach of biological therapy in
CD involved the inhibition of mechanisms of adaptive
immunity which concur to drive the inflammatory
pathway of the disease by blocking the TNF-α. The
anti-TNFs currently available for the treatment of CD
include infliximab - at a dose of 5 mg/kg at baseline,
and after 2 and 6 weeks, and then every 8 weeks -
adalimumab at a dose of 160 mg at baseline, 80 mg
after 2 weeks and then 40 mg every 2 weeks, and cer-
tolizumab pegol (available in Switzerland, North
America, and a few other countries, but not in Italy).
Currently, the use of anti-TNFs in patients with CD is
indicated in moderate and/or severe forms of the dis-
ease, especially if there is a condition of steroid-de-
pendence or steroid-refractoriness and/or resistance to
immunosuppressants.13 Furthermore, there are special
clinical situations - independently from the luminal
activity of the disease - where there is evidence of their
efficacy. Indeed, they can be employed in cases of
extra-intestinal manifestations, especially for the se-
vere forms of axial or peripheral arthropathy,28 and
they are the most effective therapy to prevent the post-
operative recurrence in patients at high risk for re-
peated surgery.29 In addition, anti-TNFs are indicated
for the treatment of complex perianal disease - a hard-
to-treat clinical setting where the use of advanced ther-
apies, combined with surgery, should be considered
very early, according to a clear-cut top-down ap-
proach. In particular, infliximab has direct evidence
of efficacy in this setting, as it is the only anti-TNF
that showed efficacy for the treatment of perianal dis-
ease in an ad hoc RCT,30 while fistula healing was a
secondary endpoint in the CHARM study, the 2007
pivotal phase 3 trial of adalimumab in CD.31 It is wor-
thy to underline that evidence for the above-mentioned
special clinical settings is currently not available for
both vedolizumab and ustekinumab.

Therapy with anti-TNFs has been shown to be ef-
fective in inducing and maintaining remission in pa-
tients with CD, in reducing the rates of surgery in
patients who are intolerant or unresponsive to tradi-
tional therapies, and in determining a significant
steroid-sparing effect.32 In addition, their safety profile
is acceptable with respect to malignancies, serious in-
fections, and overall mortality,33 particularly when
they are administered outside the clinical situations
where their use is contraindicated (active infections,
symptomatic heart failure, demyelinating disorders).34

Nonetheless, they are not perfect drugs: the rate of pri-
mary non-response is about 20-40% in RCTs, and
about 25% in observational studies.35 Furthermore, a
relevant proportion of patients (up to 40%) who ini-
tially seem to respond to these drugs, subsequently
lose the response over time (secondary non-response),

mainly due to development of anti-drug antibodies
that neutralize their biological activity.36 Today, there
is the possibility of dosing the serum levels of anti-
TNF drugs and the presence of anti-drug antibodies
(therapeutic drug monitoring) in order to find individ-
ual-tailored therapy strategies in case of failure with
anti-TNFs.37 Anyway, independently of the availabil-
ity of the laboratory tools for therapeutic drug moni-
toring, the options to re-gain a clinical benefit in
patients with secondary non-response to anti-TNFs in-
clude the optimization of the dosage (i.e. the increase
of each dose or the reduction of the intervals of ad-
ministration), the addition of an immunosuppressant
(the so-called selective combination therapy), or the
switch to a different anti-TNF (Figure 2). Alterna-
tively, the switch to a drug with a different mechanism
of action (i.e. vedolizumab or ustekinumab - the so-
called swap) may be taken into account. Regarding
how to start the treatment with an anti-TNF, a de novo
combination therapy (anti-TNF plus an immunosup-
pressant from the beginning of the biological treat-
ment) is frequently used in several countries to prevent
the formation of anti-drug antibodies and improve the
clinical outcomes. Although there is evidence that this
intensive therapeutic strategy has a slightly higher
clinical benefit compared with anti-TNF
monotherapy,38 there are concerns about the safety of
combination therapies, as they increase the risk of se-
vere infections and malignancy.39 As a consequence,
in order to avoid a potential and dangerous over-treat-
ment, we believe that the combination therapy should
be reserved to those patients who develop a secondary
non-response to TNF monotherapy (i.e. adding the im-
munosuppressant at a later time: selective combination
therapy), and only after an intensive optimization of
the dose of the biologic.

Vedolizumab

Vedolizumab is a new biologic recently approved
for the treatment of adult patients with moderately to
severely active CD who had an inadequate response
with, lost response to, or were intolerant to either con-
ventional therapy or anti-TNFs. The efficacy of
Vedolizumab in CD has been demonstrated against
placebo in pivotal phase 3 RCTs - GEMINI 240 and
GEMINI 341 - while an open-label, long-term RCT -
GEMINI LTS - confirmed efficacy of the drug for up
to 152 weeks of cumulative treatment.42 Vedolizumab
is administered intravenously at a fixed dose of 300
mg at baseline, after 2 and 6 weeks and then every 8
weeks, with the possibility of treatment optimization
to every 4 weeks. The drug is a humanized mono-
clonal antibody that binds the α4β7 integrin, which is
exclusively expressed in the gut, thus selectively
blocking the lymphocyte trafficking in the context of
the intestinal wall, without systemic interference or
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immunosuppression. This selectivity of action deter-
mines an excellent tolerability profile that makes the
drug particularly suitable in patients with contraindi-
cations to anti-TNF therapy, such as frail or elderly
subjects.43 This relevant aspect has been clearly con-
firmed by the cumulative analysis of data from RCTs,
which showed how vedolizumab had a favorable
safety profile over an extended treatment period.44 On
this basis, vedolizumab may be considered for induc-
tion and maintenance treatment among steroid-depen-
dent and steroid-refractory patients, along with other
biologic agents, and should also be considered a valid
second-line treatment in case of primary or secondary
failures with anti-TNFs.

Ustekinumab
In recent years, basic research demonstrated that im-

paired innate and adaptive immune responses have a
relevant role in the pathogenesis of the intestinal dam-
age in CD, with interleukin (IL)-12 and IL-23 acting as
key drivers of the adaptive response.45 As a conse-
quence, blockers of IL-12/23 and selective blockers of
IL-23 have been investigated as therapeutic options in
CD. In this line, ustekinumab - a fully-humanized
IgG1k monoclonal antibody that binds to the p40 sub-
unit of both IL-12 and IL-23, and that was already used
in psoriasis46,47 and psoriatic arthritis48,49 - has been re-

cently approved for the treatment of CD following the
good efficacy demonstrated in the Phase 3 trial pro-
gram, called UNITI.50 It is administered with a single,
weight-based, intravenous dose of induction, followed
by subcutaneous 90 mg injections every 8 weeks. In
particular, the drug has been approved for the treatment
of patients with moderate-severe CD who had an inad-
equate response with, lost response to, or were intoler-
ant to either conventional therapy or TNF-α inhibitors,
as second-line therapy. Theoretically, ustekinumab
could also be considered as a first-line agent - although
its high cost represents a significant issue - especially
in frail patients, due to its favorable safety profile. In-
deed, there is extensive knowledge of the safety of this
drug in the field of dermatology and rheumatology: data
from the PSOLAR - a long-term registry of more than
12,000 patients with psoriasis treated with different bi-
ologics51 - showed that patients receiving ustekinumab
had the lowest rate of serious infections compared with
the other biologics used in this disease. This favorable
safety profile has been confirmed by the long-term ex-
tension of IM-UNITI.52 In addition, its use can be con-
sidered in special situations, such as in case of
paradoxical inflammation of skin or joints under ther-
apy with anti-TNFs, in case of concomitant dermato-
logical or rheumatological diseases, or in case of
extra-intestinal manifestations, where it could be pre-
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Figure 2. Therapeutic options to re-achieve a clinical benefit in case of secondary non-response to monotherapy with
anti-tumor necrosis factors (TNFs). IM, immunosuppressant.
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ferred over vedolizumab due to its presumed systemic
anti-inflammatory effects. 

Darvadstrocel

The most recent therapeutic option in CD - specif-
ically for the treatment of complex perianal disease -
is darvadstrocel, a preparation of expanded human al-
logeneic adult mesenchymal stem cells extracted from
adipose tissue. This advanced therapy is designed for
intralesional use under anesthesia, during surgery for
perianal disease. In particular, darvadstrocel is indi-
cated for the treatment of complex perianal fistulas in
adult patients with non-active or mildly active luminal
CD, in cases of inadequate response to at least one
conventional or biological therapy. The treatment was
approved following the good results obtained by the
pivotal Phase 3 study ADMIRE-CD,53 where a single
dose of darvadstrocel in the surrounding perianal fis-
tula tissue - after fistula treatment with standard care
- was significantly more effective than placebo in
terms of closure of the fistula plus absence of ab-
scesses evaluated by magnetic resonance at 24 weeks.
As a consequence, darvadstrocel should be considered
a promising therapy for refractory complex perianal
disease, a difficult-to-treat and highly disabling clini-
cal setting.

Future perspectives: novel biologics
and small molecule drugs

Over the past 20 years, drug research in IBD has
mainly focused on the development of new biologics.
As a consequence, several anti-TNFs monoclonal an-
tibodies and, more recently, vedolizumab and ustek-
inumab have become available in clinical practice,
while other biologics are currently under develop-
ment. However, monoclonal antibodies have limita-
tions. In fact, they can be administered only
parenterally, and they are not universally effective,
mainly due to the fact that a significant percentage
of patients develop a loss of response over time that
is often caused by immunogenic factors (i.e. forma-
tion of anti-drug antibodies).36 Given these premises,
there is now a growing interest in new, orally admin-
istered, small molecule drugs (SMDs), compounds
that are chemically different from biologics.54 In-
deed, SMDs have a very low molecular weight (<1
kDa), and this allows oral administration and the di-
rect interaction with intracellular targets. Further-
more, they have no immunogenicity issues. Finally,
the manufacturing process of SMDs is based on
chemical synthesis, thus it is much simpler than that
of biologics.

Based on these assumptions, the future therapeu-
tic armamentarium for CD will be enriched with both

new biologics and SMDs. Focusing only on the mol-
ecules at the most advanced phases of development,
we should mention - among the new biologics - the
selective IL-23 inhibitors brazikumab,55

risankizumab56,57 and guselkumab. These drugs - un-
like ustekinumab - bind only the p19 subunit of IL-
23, producing a specific inhibition of IL-23. It has
been hypothesized that this more restricted target
could increase safety, allowing a normal IL-12-me-
diated Th1 response against pathogens and tumor im-
mune surveillance.58 Another group of biologics
under development includes novel anti-integrins,
drugs that are intended to be more effective than
vedolizumab, preserving at the same time the gut se-
lectivity. Etrolizumab is a dual-action anti-integrin
antibody which has demonstrated endoscopic and
symptomatic improvements in patients with moder-
ate to severe active CD in the BERGAMOT Phase 3
trial.59 SHP-647 is a monoclonal antibody that ad-
dresses MAdCAM-1 and that has shown interesting,
though not exciting, results from the Phase 2 trials in
moderate to severe CD.60,61 Focusing on SMDs under
development for CD, ozanimod is a new drug that
selectively modulates the sphingosine-1-phosphate
(S1P) receptor. S1P has an important role in the path-
ways of homing of the lymphocytes into the lym-
phoid organs, and in their migration in the
circulation. Ozanimod prevents the lymphocytes
from leaving lymphoid tissues, and this trapping
leads to a reduction in circulating effector T cells,
with consequent selective suppression of the immune
system in the absence of a strong overall immuno-
suppressive effect.62 In a recent Phase 2 double-blind
RCT in ulcerative colitis (TOUCHSTONE), Ozani-
mod showed good efficacy with acceptable tolerabil-
ity and safety,63 while its efficacy in CD is currently
under evaluation.64 Following the excellent efficacy
demonstrated by tofacitinib - a non-selective JAK in-
hibitor - in the Phase 3 trial program for ulcerative
colitis (OCTAVE),65 other JAK inhibitors are cur-
rently being assessed for CD. In particular, the re-
search is focusing on selective JAK inhibitors, as
there are safety concerns for tofacitinib. In fact, the
JAK-STAT pathway is used by several cytokines to
exert their pro-inflammatory effects, so the simulta-
neous block of JAK1, JAK2, and JAK3 induced by
tofacitinib translates into high-level immunosuppres-
sion. In this regard, filgotinib is a selective JAK1 in-
hibitor which showed interesting results in the Phase
2 study for CD (FITZROY),66 particularly among pa-
tients who were anti-TNF-naive, while a Phase 3
study (DIVERSITY) is currently in progress.67 An-
other highly promising selective JAK1 inhibitor is
upadacitinib, whose safety and efficacy as induction
therapy has recently been demonstrated in patients
with CD in a phase 2 study (CELEST).68
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