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Inflammatory bowel disease (IBD) is a chronic immune-mediated inflammation of the gastrointestinal tract with a highly

heterogeneous presentation. It has a relapsing and remitting clinical course that necessitates lifelong monitoring and

treatment. Although the availability of a variety of effective therapeutic options including immunomodulators and biologics

(such as TNF, CAM inhibitors) has led to a paradigm shift in the treatment outcomes and clinical management of IBD

patients, some patients still either fail to respond or lose their responsiveness to therapy over time.
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1. Introduction

Inflammatory bowel disease (IBD) is a chronic relapsing inflammatory disorder of the gastrointestinal (GI) tract . Multiple

factors including urbanization, westernization, dietary changes, increased antimicrobial exposure, and other factors

affecting host–microbial homeostasis have been linked to an increase in the prevalence of IBD . IBD is a chronic

disease that causes progressive structural and functional damage to the GI tract and intestinal epithelium  requiring

lifelong medication . IBD is classified into two major subtypes based on pathological features and disease manifestation:

Ulcerative Colitis (UC), which primarily affects the colon, and Crohn’s disease (CD), which affects multiple GI sites,

suggesting that these subtypes are distinct clinical entities that require distinct clinical management . CD and UC are

considered highly heterogeneous and complex, which further complicates the clinical management and treatment plans

for those patients .

A better understanding of disease biology and heterogeneity has resulted in the development of broad-spectrum and

disease-specific molecules employed for precise targeting, resulting in a major improvement in therapy effectiveness and

outcomes . Though developing treat-to-target techniques has improved IBD patients’ quality of life, researchers still face

a considerable therapeutic ceiling , since a significant proportion of patients either do not react to therapy or lose

response over time . Although the mechanisms driving the lower efficacy of IBD medications are unknown, the ability to

anticipate treatment response would allow patients with refractory conditions to receive individualized treatment options.

2. Disease Classification, Activity and Severity Assessment Tools

IBD has historically been subclassified into two subtypes CD and UC, though it is a highly heterogeneous condition;

therefore, its disease spectrum and complexity cannot be explained by a single CD or UC phenotype. The disease

spectrum of IBD is affected by multiple factors such as age of onset of disease, genetic background, microbiome, dietary

habits, clinical aspects and disease location classification (for example small bowel-predominant CD is different from

colonic predominant CD or left sided UC is different from extensive UC that progressed), disease granularity (rectal

involvement or colonic extension) and disease behavior (fibrosing or penetrating) . Besides the disease complexity of

IBD subtypes, some other pathologies can also mimic IBD-like disease such as intestinal Behçet, Mediterranean fever

enterocolitis, and other microbial infectious causes (including Entamoeba) . The IBD heterogenicity and complexity can

significantly influence the treatment outcomes and clinical management of patients. For example, up to 30% of patients do

not respond to initial therapy and even among initial responders, 13–46% lose response over time with estimates varying

by treatment and disease subtypes , a percentage that can sometimes reach as high as 64% after treatment .

Therefore, a periodic assessment of IBD activity and disease severity is required to assess disease phenotype, including

disease extent and severity in UC, as well as disease extent and disease behavior in CD, to provide a tailored therapy

algorithm to every patient .

Disease activity in IBD patients is evaluated by combining multiple invasive and/or non-invasive procedures such as

patient-reported symptoms, inflammatory markers score, endoscopic assessment, capsule endoscopy, single- or double-

balloon enteroscopy, MRI scores, and histology scores . Endoscopic assessment of the
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gastrointestinal tract is known to be the gold standard method for assessing disease activity, and it has a good correlation

with serological markers; however, because endoscopic assessment is an invasive method, it cannot be performed

routinely to monitor disease severity . As a result, non-invasive IBD activity markers, such as

fecal markers and serological markers, are advantageous for monitoring disease severity. Table 1 summarizes the various

methods used to track disease activity in IBD patients. To grade disease activity, these methods combine patient-reported

symptoms (such as the number of stools per day, abdominal pain, and rectal bleeding) with extraintestinal manifestations,

physical examination findings, endoscopy results, and hematocrit .

Table 1. Commonly used IBD activity indices to measure the disease severity.

CD and IBD-U Activity Indexes UC Activity Indexes

Crohn’s Disease Activity index (CDAI)
Uses a combination of five variables, including discharge,

pain, restriction of sexual activity, type of perianal

disease, and degree of induration.

Simple index that is clinically used for patient

management.

Ulcerative colitis disease activity index (UCDAI)
Uses a combination of GIT symptoms, endoscopic

appearance, and physician global assessment to

access the disease activity in UC patients.

Pediatric Crohn’s Disease Activity index (PCDAI):
Relies on clinical symptoms, anthropometric and

serological biomarkers in pediatric CD patients

Correlates poorly with endoscopic disease activity in

newly diagnosed CD children

Pediatric Ulcerative Colitis Activity Index (PUCAI)
Focuses mainly on clinical symptoms in pediatric UC

patients.

Correlates well with the endoscopic disease

severity, however, significant variation in clinical

symptoms may arise in children with inflamed colons

Weighted Pediatric Crohn’s Disease Activity index (wPCDAI)
Uses a combination of clinical symptoms, physical

examination, and serological biomarkers in pediatric CD

patients and all variables are mathematically weighted to

produce an overall score.

Correlates poorly with endoscopic disease activity or

mucosal healing CD children

Ulcerative Colitis Endoscopic Index of Severity (UCEIS)
Uses a combination of clinical symptoms in pediatric

UC patients to evaluate endoscopic severity,

including vascular pattern, bleeding, erosions, and

Ulcers.

Correlates well with the disease severity and can be

used in predicting therapeutic response in patients.

Harvey-Bradshaw index (HBI) or simple endoscopic score
Associated with elevated CRP and thrombocytes.

Not associated with the endoscopic activity

Mayo clinic score
Uses a combination of clinical symptoms,

endoscopy, aspects of quality of life and the

physician’s global assessment (PGA)

Shows good correlation with fecal calprotectin, C-

reactive protein, and the erythrocyte sedimentation

rate (ESR)

Mucosal Inflammation Non-invasive index (MINI):
Uses a combination of clinical symptoms, serological

markers, fecal calprotectin and the simple endoscopic

score for Crohn’s disease (SESCD).

Correlate with mucosal inflammation.

Simple Clinical Colitis Activity Index (SCCAI)
Uses only the clinical symptoms.

Shows moderate to strong correlation with

endoscopic activity (Mayo endoscopic sub-score)

Shows a good correlation with feacal calprotectin

and CRP
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CD and IBD-U Activity Indexes UC Activity Indexes

The simple endoscopic score for CD (SES-CD)
Uses a combination of endoscopic parameters including

ulcer size, estimates of the ulcerated and affected

surface, and the presence of luminal narrowing.

The Modified Baron Score
Uses a combination of endoscopic variables

including vascular pattern, granularity, hyperaemia,

friability, ulceration, bleeding.

The magnetic resonance index of activity (MARIA) and the
Clermont score

Uses a combination of two useful MRI indices in

assessing of the CD endoscopic ulcerations.

Useful in assessing in therapeutic endpoints.

Novel integral disease index of UC activity (NIDI) or
Yamamoto-Furusho Index

Uses a combination of clinical, biochemical,

endoscopic, and histologic biomarkers of UC

patients to assess the disease activity.

Provides more objective evaluation of disease

activity using multiple variables.

The Lewis score (LS) and Capsule Endoscopy Crohn’s Disease
Activity Index (CECDAI)

Use a combination of two endoscopic scores used to

evaluate the visualized images.

Shows a better association with the active intestinal

inflammation and high disease activity than LS.

UC Colonoscopic Index of Severity (UCC)
Uses a combination of endoscopic parameters

including vascular pattern, granularity, ulceration,

bleeding, friability.

Provides an accurate and simple scoring

The Walmsley index

Non-invasive index used to assess disease activity

in adults with UC.

Uses a combination of combination of clinical and

laboratory markers including haemoglobin,

haematocrit, platelet count, erythrocyte

sedimentation rate, and serum albumin

3. Treatment Options for CD and UC

IBD has no known cure. Based on recent treatment strategies, the Selecting Therapeutic Targets in Inflammatory Bowel

Disease (STRIDE)-II encompasses evidence-based recommendations for IBD patients . The first short-term target of

IBD treatment is to control the acute GI inflammation that causes signs and symptoms, which usually results in not only

symptom relief but also long-term symptomatic remission and normalizing CRP to reduce further complications. Currently,

IBD management has been centered on symptomatic response and endoscopic healing, with four main goals: 

symptomatic relief, defined as an immediate goal, acknowledging that this is rated highest by patients;  symptomatic

remission and normalization of CRP, defined as preventing disease flare-ups;  decreasing calprotectin and improving

the patient’s quality of life and normal growth; and  Endoscopic healing with clinical remission in absence of disability. In

addition, transmural healing in CD patients and histological healing in UC patients are newly recommended adjunctive

measures of the depth of treatment response but are not yet endorsed as formal new treatment targets . Although oral

aminosalicylates and corticosteroids are highly effective in suppressing acute GI inflammation, resolving symptoms, and

inducing remission, they are unable to reduce long-term complications, improve the patient’s long-term outcomes, or

promote healing after mucosal damage. As a result of recent biologic therapy breakthroughs, STRIDE-II encompasses

evidence-based recommendations for a paradigm shift in the clinical management of IBD patients, with an emphasis on

long-term targets of clinical remission and endoscopic healing in absence of disability, and a restoration of quality of life

and normal growth in children . Figure 1 depicts the current STRIDE-II recommendations for therapeutic monitoring of

IBD management. The IBD medications fall into the following basic categories:
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Figure 1. STRIDE-II recommendations for disease monitoring and clinical management of inflammatory bowel disease

using short- and long-term target goals.

3.1. Aminosalicylates

These therapies are small molecules that are administered orally or rectally to decrease the inner wall inflammation of the

intestines (Figure 2). Aminosalicylates are known to be the first-line treatment option for UC patients with mild-to-

moderate disease and the second most prescribed IBD medicine  (Figure 2a,b). Aminosalicylates have a wide

range of anti-inflammatory and immunomodulatory functions, including inhibition of cyclooxygenase, lipoxygenase,

platelets-activating factor, interleukin (IL)-1 nuclear factor B, and scavenging of reactive oxygen species .

Emerging evidence suggests that aminosalicylates keep IBD patients in remission by preventing leukocyte recruitment

into the bowel wall .

Figure 2. Clinical management of IBD patients during disease flare and remission (a) and the market share of IBD

medicines (b). Maintaining remission and prevention of disease flare that triggers signs and symptoms is the main goal of

IBD treatment. This figure gives an overview of the current clinical management of IBD patients. For more details, see the

main text. * Some aminosalicylates such as balsalazide and mesalamine are approved for mild-to-moderate UC patients.

3.2. Corticosteroids

Corticosteroids are non-selective systemic anti-inflammatory therapies that can be given orally, rectally, or intravenously

and are very effective for short-term treatment of moderate-to-severe CD and UC patients . Corticosteroids mediate

their immunosuppressive effects by reducing the aberrant production of cytokines such as IL-1, IL-2, IL-3, IL-4, IL-5, IL-6,

IL-8, IL-10, IL-12, TNF-α, IFN-γ, and GM-CSF, according to the mechanism of action studies. . The reduced

synthesis of proinflammatory cytokines helps in the induction of remission in patients with active IBD. However, their long-

term treatment is not recommended due to significant adverse effects such as an increased risk of mortality, infection ,

osteoporosis, psychological disturbances including insomnia, schizophrenia, depression, and euphoria, moon face, fat

deposition, dermatological disorders, steroid-induced diabetes  and a negative effect on growth in prepubescent

children.

Given the high clinical demand, many second-generation corticosteroids with improved safety profiles for the clinical

management of IBD have emerged in the last two decades (Table 2). Although corticosteroids are very effective at

controlling short-term inflammation in IBD patients, they are ineffective at achieving endoscopic remission or healing the

mucosa in both UC and CD patients .

Table 2. Therapeutic options for UC and CD.
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Drug Name Mechanism of
Action Route Indications Development

Status

Aminosalicylates
Balsalazide

Mesalamine

Olsalazine

Sulfasalazine

* Anti-
inflammatory
CXY and LXY

inhibitor
* Anti-

inflammatory
Prostaglandins

inhibitor

PO
PO,

rectal
PO
PO

Mild-to-mod UC
Mild-to-mod UC

UC
UC

Approved
Approved
Approved
Approved

Corticosteroides
Budesonide

Methylprednisolone

Prednisolone

Prednisone

GRs inhibitor
Anti-inflammatory
Anti-inflammatory
Anti-inflammatory

PO
PO, IV

PO
PO

Mild-to-mod CD,
UC

Mod-to-severe
CD, UC

Mod-to-severe
CD, UC

Mod-to-severe
CD, UC

Approved
Approved
Approved
Approved

Immunomodulators
Azathioprine

Cyclosporine

Mercaptopurine

Methotrexate

Tacrolimus

Purine synthesis
inhibitor

T-cells inhibitor
(IL-2)

Purine synthesis
inhibitor

DHFR inhibitor
Inhibits IL-2
transcription

PO
PO, IV

PO
PO, SC
PO, IV

CD, UC
UC

CD, UC
Active CD

Mod-to-severe
CD, UC

Approved
Approved
Approved
Approved
Approved

Antibiotics
Ciprofloxacin

Metronidazole

Vancomycin

Rifaximin

Amoxicillin/metronidazole/doxycycline/vancomycin

Metronidazole + tobramycin

Topo and gyr
inhibitor

Bacterial DNA
synthesis

Cell wall synthesis
inhibitor

Protein synthesis
inhibitor

Cell wall synthesis
inhibitor

Bacterial DNA
synthesis

Protein synthesis
inhibitor

Cell wall synthesis
inhibitor

Bacterial DNA
synthesis

PO, IV
PO
PO
PO
PO
PO

Active CD and
pouchitis

Active CD and
pouchitis
Active CD
Active CD

Acute severe or
chronic UC

Acute severe
UC

Approved
Approved
Approved
Approved
Approved
Approved

TNF-α inhibitors
Adalimumab

Infliximab

Certolizumab

Golimumab

Anti-TNF-α ab
(IgG1)

Anti-TNF-α ab
Anti-TNF-α ab
Anti-TNF-α ab

SC
SC, IV

SC
SC

CD, UC
Mod-to-severe

CD, UC
Mod-to-severe

CD
Mod-to-severe

UC (adult)

Approved
Approved
Approved
Approved

CAM inhibitors
Natalizumab

Vedolizumab

Anti-α4β1-integrin
Anti-α4β7-integrin

IV
SC, IV

Mod-to-severe
CD

CD, UC

Approved
Approved



Drug Name Mechanism of
Action Route Indications Development

Status

IL-12/-23 inhibitors
Ustekinumab Anti-IL-12/IL-23

(p40) ab IV CD Approved

JAK inhibitors
Tofacitinib Janus Kinase PO UC Approved

3.3. Immunomodulators

Immunomodulator therapies are administered orally or intravenously to patients to modulate their immune systems and

reduce inflammation. Typically, immunomodulators are effective in maintaining remission and are prescribed to patients

who are not responding to aminosalicylates and corticosteroids, or as adjuvant treatment to anti-TNF to prevent anti-body

formation, particularly with infliximab  or as adjuvant treatment to anti-TNF to prevent antibody formation particularly

with infliximab . The MOA of different immunomodulators is summarized in Table 2.

3.4. Antibiotics

The long-term intestinal inflammation in IBD patients is often associated with gut microbial dysbiosis or intra-abdominal

infections . In addition, CD is usually associated with abscesses (pockets of pus) or fistulae (connection of diseased

bowel to other body part such as bladder, skin, another bowel piece or vagina, which are usually associated with bacterial

infections ). These microbial infections can mimic the symptoms of an IBD flare. Manipulating the gut microbiota or

intestinal infections can be achieved by prebiotics (dietary therapies), fecal transplants (discussed below) and antibiotics.

The British Society of Gastroenterology (BSG) recommends the important role of antibiotics for treating secondary

complications in CD such as abscesses and bacterial overgrowth  and the European Crohn’s and Colitis Organization

(ECCO) guidelines recommend the use of antibiotics in case of an acute infection or prior to surgery in UC patients .

Therefore, antibiotics are often prescribed for managing IBD patients (including luminal and fistulizing disease for CD and

colitis in the case of UC), for treating bacterial infections, or for septic complications of IBD, such as abscesses and post-

surgery to prevent disease recurrence  (Table 1). Antibiotics may also be used to maintain remissions, or for the

treatment of pouchitis . Normally antibiotics are a short-term treatment for IBD patients.

3.5. Biologic Therapies

Because many IBD patients do not respond to standard anti-inflammatory and immune modulator medications, there has

been a clear need for more specific novel therapeutic approaches to be developed. Bioengineered antibodies that target

specific molecules or proteins that cause inflammation or are involved in the inflammatory process are known as biologic

therapies . Biological therapies are typically prescribed to patients who have moderate-to-severely active disease

and have not responded well to conventional therapy  (Figure 2). Biologics therapies may be an effective strategy for

reducing long-term steroid use as well as maintaining remission; this could be one of the reasons biologics have captured

the largest share of the IBD market (Figure 2b). In recent years, there has been a growing trend toward using biologic

therapy as first-line therapy in certain clinical situations .

3.5.1. Specific Treatment Options for CD and UC: Treat-To-Target Approach

Cytokines appear to play a significant role in driving intestinal, systemic, and extra-intestinal inflammation in IBD patients.

Targeting pro-inflammatory cytokines such as TNF and other distinct cytokines produced by APCs has already been

shown to be effective in suppressing chronic intestinal inflammation, implying that cytokine blockade or targeting cytokine

signaling cascades are important fields of interest for clinical management of IBD.

3.5.2. TNF-Inhibitors

Given the importance of tumor necrosis factor (TNF) in the pathogenesis of IBD, several TNF-inhibitors have been

developed to control intestinal inflammation and the clinical symptoms of IBD (Table 2). TNF-α plays such an important

role that anti-TNF agents such as adalimumab, infliximab, certolizumab, and golimumab are now used as standard-of-

care therapy for both UC and CD management . Interestingly, infliximab has been shown effective in moderate-to-

severe UC and CD patients for inducing and maintaining remission, with transmural healing in CD and histological healing

in UC, suggesting the broad relevance of anti-TNF-therapy . During intestinal inflammation, TNF is produced by various

immune cells including macrophages, T-cells and dendritic cells in the gut of IBD patients , to induce neo-angiogenesis
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, activate various mucosal immune cells to produce pro-inflammatory cytokines, and stimulate Paneth cell death via

necroptosis  or by inducing apoptosis of intestinal epithelial cells . Thus, TNF inhibition can suppress intestinal

inflammation through a variety of mechanisms. Recognizing the significant potential of anti-TNF therapies in the treatment

of IBD, several biosimilars of TNF-inhibitors have been developed and approved by the Food and Drug Administration

(FDA), including adalimumab biosimilars-Hyrimoz™ (adalimumab-adaz), Cyltezo™ (adalimumab-adbm),

Amjevita™(adalimumab-atto), infliximab biosimilar-Ixifi™ (infliximab-qbtx), Renflexis™(infliximab-abda),

Inflectra™(infliximab-dyyb) .

3.5.3. CAM Inhibitors

Clinical management of IBD patients has revealed that 30–50 percent of patients either do not respond to anti-TNF

therapy or have decreased efficacy over time, implying the need for new alternative therapies . Emerging experimental

studies have indicated that inhibitions of activated cell adhesion molecule (CAM) in the inflamed intestinal tissue might

provide a new therapeutic option for intestinal inflammation . Natalizumab, the first anti-CAM antibody, was later

approved for the treatment of CD patients. Natalizumab has demonstrated significant clinical efficacy in moderate-to-

severe CD patients by inhibiting lymphocyte trafficking into the gut via binding to 4-integrins, a ligand known to play an

important role in the recruitment of T-cells to intestinal tissues and cause intestinal inflammation . The clinical efficacy

was mediated by inhibiting the interaction between α4β7 in the gut and the α4β1 in the blood brain barrier with their

ligands (VCAM1 and MAdCAM1, respectively), affecting the homing of immune cells across the gut endothelium and

blood–brain barrier, respectively . However, despite potent clinical efficacy, long-term natalizumab treatment resulted

in a rare but lethal John Cunningham virus (JCV) infection . The JCV infection was probably associated with the

nonspecific binding mechanism of natalizumab , highlighting the need for a more specific blockade of α4β7-

integrins. Following that, more specific monoclonal IgG antibodies, such as vedolizumab, were developed for moderate-

to-severe UC (Table 2), and a few more are currently in clinical trials. Vedolizumab is a novel monoclonal IgG1 antibody

that inhibits lymphocyte trafficking into the gut while not interfering with the blood–brain barrier . The efficacy of

vedolizumab is mediated through the selective blocking of lymphocyte binding to α4β7 integrin in patients with moderate-

to-severe IBD . The specific inhibition of β7 integrin has been shown to lower the incidence of systemic side effects

and to induce long term clinical remission . Considering the success of the anti-α4β7 integrin approach, emerging

therapies targeting T-cell homing such as etrolizumab, a selective inhibitor of both α4β7 and αEβ7 integrins and

ontamalimab, a selective binding inhibitor of MAdCAM-1 to the α4β7 ligand, are the emerging new monoclonal IgG1 and

IgG2 antibodies for moderate-to-severe UC and CD patients . AJM300 is another orally active humanized anti-α4

integrin antagonist, inhibits the binding of α4β1 with VCAM-1 and α4β7 with MAdCAM  in clinical development for UC

patients.

3.5.4. Anti-Interleukin Inhibitors

Ustekinumab is a newly approved biologic treatment that targets the p40 subunit of interleukin-12 (IL-12) and IL-23 which

are proinflammatory cytokines that play a role in the pathogenesis of IBD . It has been approved by FDA for the

treatment of adult IBD patients with moderate-to-severe disease. Ustekinumab has shown effectiveness in inducing and

maintaining clinical remission in active CD and UC patients . Risankizumab is another humanized monoclonal IgG1

antibody that targets the p19 subunit of IL-23 in clinical development. IL-23 is known to play a substantial role in the

regulation of the T-helper 17 cells and stimulation of pro-inflammatory cytokines in IBD patients . Preliminary clinical

trial results indicate that Risankizumab is well tolerated and able to mediate long-term clinical response and endoscopic

remission in active CD patients .

3.6. JAK Inhibitors

Following the success of biologics in the clinical management of IBD patients, there has been intensive research for

alternative effective anti-cytokine strategies. Tofacitinib (CP-690,550) is the first-in-class, oral, pan-Janus kinase (JAK)

inhibitor known to be effective and safe for moderate-to-severe UC patients  (Table 2). MOA studies reveal that

Tofacitinib inhibits JAK-1, JAK-2, and JAK-3 and thereby blocks the signaling pathway of gamma chain-containing

cytokines, mainly IL-2, IL-4, IL-7, IL-9, IL-15, and IL-21. Interestingly, JAK inhibition has been found to be effective in

suppressing T-cells, natural-killer cells, and modulating proinflammatory cytokines; something which has opened the

possibility of blocking the activity of several proinflammatory cytokines simultaneously . Indeed, various JAK inhibitors

filgotinib (formerly called GLPG0634, GS-6034), PF-06651600, TD-1473, etc., are being evaluated in different clinical

trials. Although preliminary clinical results suggest efficacy in moderate-to-severe IBD patients, their safety profiles must

be determined in larger phase III clinical trials.
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3.7. Dietary Therapies

The link between dietary intake and intestinal inflammation has substantially altered researchers preference for dietary

changes in the clinical management of IBD . Dietary intake may facilitate intestinal inflammation through various

mechanisms including modulating the gut microbiome, tight junctions, and mucous layer . Therefore, various dietary

therapies, such as exclusive enteral nutrition (EEN) and CD exclusion diet etc., have been explored in recent years for

their potent therapeutic role in the management of IBD patients.

EEN is the most widely studied and replicated dietary intervention for CD patients, including pediatric patients, with

primary outcomes focusing on induction of clinical remission and mucosal healing . Multiple emerging studies

indicate that EEN mediates therapeutic effects through modulation of the gut microbiota, by affecting the gut permeability,

and by stimulating the immune system, which in-term might lead to endoscopic remission in patients with mild-to-

moderate CD . Although EEN can help in controlling intestinal inflammation by avoiding the potentially harmful

dietary components, the exclusive character of EEN, in which either exclusive or partial formula-based diets are used, is

still controversial . Based on the EEN data, more tolerable but still effective solid foods have been explored, such as

the new CD exclusion diet (CDED) , CD TReatment-with-EATing (CD-TREAT) , the specific carbohydrate diet (SCD)

 and, interestingly, these data revealed the first promising results, emphasizing the role of diet in controlling

inflammation in patients with CD by excluding specific food ingredients (94). These dietary interventions incorporate a

large amount of high-quality protein, minimize fat content, and incorporate food items rich in complex carbohydrates

including natural foods such as chicken, eggs, potatoes, rice, fruits, and vegetables, to assure the patient’s lean mass

growth and restoration . Although these dietary-based treatments are more executable compared to EEN, they still

need a strict attachment to the protocols, constraining their adherence over time.

Recognizing the potential therapeutic role of dietary therapies in IBD, a plethora of new dietary intervention strategies are

currently being explored in clinical trials in IBD that may challenge established treatment regimens in future. For

examples, two recent CDED clinical trials on pediatric and adult CD patients identified the effectiveness of both CDED

and the partial enteral nutrition (PEN) in inducing remission in individuals with mild-to-moderate CD compared to EEN diet

(NCT01728870, NCT02231814) . The preliminary results from other dietary based treatments including the specific

carbohydrate diet (SCD) or Mediterranean diet (MD) revealed significant clinical and mucosal improvements in IBD

patients through a promotion of the gut microbiome and metabolomes associated with remission and lowering the levels

of fecal calprotectin . Interestingly, more promising studies are now investigating the role of nutritional

interventions in combination with analyses of gut microbiome and metabolome, aiming to restore the healthy gut

microbiome balance and providing a new hope for individuals with IBD (NCT04018040, NCT04552158, NCT02858557).
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