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1. Introduction  

Crohn’s disease (CD) is a chronic inflammatory disease mainly affecting any part of the 

gastrointestinal tract. It forms a part of the inflammatory bowel disease (IBD) alongside ulcerative 

colitis. While it is more common in the young, it can affect any age group and typically has a 

bimodal distribution [1, 2]. CD is a chronic debilitating illness which invariably influences the 

patients’ social, economic and dietary lifestyle. Clinical presentation varies depending on the site 

of the disease in the gastrointestinal tract and generally includes abdominal pain, chronic diarrhea, 
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weight loss, fatigue and sometimes features of malabsorption [3, 4]. Current goals of treatment 

include enhancing long-lasting remission, preventing relapse, reducing the need for surgery, 

preventing complications and slowing disease progression. Traditionally, the clinical approach to 

treatment has been symptom based where patients have had to ‘earn’ their next treatment 

escalation. However, this approach has evolved rapidly in recent times. Now, treat to target 

strategies, more intensive monitoring with biomarkers, and use of more biological based therapies 

appear to give much better clinical outcomes [5, 6].  

There is no cure currently available for CD, however several forms of pharmacological and non-

pharmacological options of therapy have been employed over the years to induce and maintain 

remission, prevent relapse and improve quality of life. Since the first clinical trials by Jones and 

Lennard-Jones in 1966 evaluating the role of steroids in IBD treatment [2], medical research and 

innovation have broadened the frontiers of therapy with novel drugs now available and holding 

bright prospects for more effective management in future. This review aims to provide an 

academic discourse on the new and old treatment options for CD. This, we believe, will provide 

invaluable insight into the magnitude of progress made in efficiently managing CD.  

The pathogenesis in CD has been postulated to be multifactorial with genetic susceptibility, 

altered gut microbiota and environmental immunological priming playing key roles in CD 

susceptibility and pathogenesis [3, 4]. Epidemiology studies have shown a sharp worldwide 

increase in the incidence and prevalence of CD [7, 8]. A recent systematic review shows highest 

incidence in Canada (20.2 per 100,000), Australia (29.3 per 100.00) and Northern Europe (10.6 per 

100, 000). [9] Since 1990, incidence has increased in newly industrialized continents such as Africa, 

Asia and South America. Brazil is reported to have an annual percentage change (APC) of +11.1% 

[95% CI 4.8-17.8] and Taiwan an APC of +4.0 [1.0-7.1]. [7] These data suggest that inflammatory 

bowel disease is verging on pandemic proportions.  

2. Treatment Options  

Treatment can be pharmacological, surgical or nutritional. The choice of drug therapy for 

Crohn’s disease is influenced by several factors including efficacy, the need for induction and/or 

maintenance of remission, side effect profiles, long term risks and patient choice. Patients must be 

thoroughly assessed for any nutritional deficiencies and micronutrients must be adequately 

replaced before commencement of pharmacologic therapy. [8] 

2.1 Current Therapies 

2.1.1 Corticosteroids  

Corticosteroids including prednisolone, methylprednisolone or intravenous hydrocortisone 

have traditionally been the cornerstone of treatment in CD. They are mainly used for the induction 

of remission in active CD and should not be used to maintain remission due to their short, medium 

and long-term side effect profile. [10] Guidelines recommend initial doses of 40mg prednisolone 

or 9mg of budesonide tapered over 8-10 weeks for disease flare. [11] 

Among the traditional drugs, corticosteroids (1 mg/kg) are the most effective, with a 65-85% 

induction of remission, when compared to high dose sulfasalazine (3-5 g/day) (12%) and 5-

aminosalicylic acid (4 g/day) (25%). [3] A Cochrane review comparing studies looking into the role 
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of corticosteroids in maintaining remission concluded that conventional systemic corticosteroids 

in patients with clinically quiescent CD does not appear to reduce the risk of relapse over a 24 

month period of follow‐up. [4] Corticosteroids are effective for induction of remission in patients 

with CD. [10, 12] Two randomised-control trials (RCTs) comparing corticosteroids with placebo in 

induction of remission in active CD found corticosteroids far more effective than placebo (RR 1.99; 

95% CI 1.51 to 2.64; P < 0.00001). [12-14] In a similar way, 6 large multicentre RCTs comparing 

various corticosteroids vs aminosalicylates concluded that corticosteroids are more effective than 

5-aminosalicylic acid (5-ASA) at inducing remission in studies with long follow‐up duration ( > 15 

weeks; RR 1.65; 95% CI 1.33 to 2.03; P < 0.00001). [12] These findings support the 

recommendation of NICE which stipulates administering corticosteroids as first line treatment for 

induction of remission in acute CD flare. [10] The use of corticosteroids in maintenance of 

remission in CD is limited by its potential long-term complications. Well established complications 

of long-term use include venous thromboembolism, poor wound healing, glucose intolerance and 

bone loss. [15] For this reason, the American Gastroenterological Association (AGA) recommends 

dual X-ray absorptiometry (DEXA) scan evaluation of bone density in any patient on 

corticosteroids for at least 3 months or recurrent courses, any male with IBD over the age of 50 or 

any post-menopausal female. [16, 17] A Retrospective review of Veterans Health Administration 

(VHA) data from 2002–2010 found that rates of complications per 1000 person-years after IBD 

diagnosis were higher among corticosteroid users vs. non-corticosteroid users. [15] Infection 

(54.3%), venous thromboembolism (9%) and fragility fractures (2.6%) were the commonly noted 

ones. [15] 

Budesonide is a glucocorticoid and is effective in inducing remission in mild to moderate CD 

confined to the small bowel or proximal colon. [8, 18, 19] It has limited systemic bioavailability due 

to high first pass metabolism, hence it acts locally in the gut with fewer systemic side effect profile. 

[8, 18] However, budesonide has been shown not to be effective in maintenance of remission. A 

Cochrane review of 6 RCTs (n=540) showed that 6mg daily of oral budesonide had no statistically 

significant difference in efficacy for maintenance of remission at 3-months versus placebo (64% vs 

52% , RR 1.25, 95% CI 1.00 to 1.58) and even less effect at 6 and 12 months. [18]  

2.1.2 Immunomodulators  

Immunomodulators are a group of drugs which act on specific subcellular targets to alter 

exaggerated immune response to inflammation which plays a role in CD. They are generally used 

to maintain remission in chronic and refractory CD [8, 20], but should not be offered as 

monotherapy to induce remission. [10] Common immunomodulators used in CD include:  

5-Aminosalicylates (ASAs). The ASAs are thought to act by reducing inflammation in the 

gastrointestinal tract. Their major role is in the maintenance of remission and prevention of 

relapse. However, they are more effective in inducing remission in ulcerative colitis than CD. [8, 21] 

They are usually used as monotherapy or in combination with budesonide or antibiotics. [22] 

Experience has shown some benefits of 5-ASA combination therapy in patients who exhibit poor 

response to single therapy, however, there is currently little evidence to support this. [22] A 

Cochrane review comparing aminosalicylate to corticosteroids and placebo found sulfasalazine 

moderately beneficial over placebo but inferior to corticosteroids. [23] Olsalazine and low dose 

mesalazine were ineffective and not superior to placebo. However, comparison between high 
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dose mesalazine (4-4.5g/day) and budesonide yielded conflicting results. [23] Evidence from The 

European Crohn’s and Colitis Organization (ECCO) suggests some benefit in the use of 

sulphasalazine 3-6g/day inducing remission in mild to moderate CD, it does not recommend the 

use of oral mesalazine due to insufficient evidence. [24] Generally, they should be used cautiously 

in selected group of patients. ECCO recommends 6-monthly Full blood count and creatinine 

monitoring due to significant adverse effect profile. [24] The use of Pentasa® in post-operative 

ileal Crohn’s disease may have a role in reducing recurrence and the use of 5-ASA in Crohn’s 

disease should generally be reserved for this group only [25].  

Azathioprine. NICE recommends adding azathioprine (AZA) or 6-mercaptopurine (6-MP) to 

conventional corticosteroid or budesonide for induction of remission in patients with ≥2 

exacerbations in a 12-month period or in those in whom steroid dose cannot be tapered. [10] A 

Cochrane review of the efficacy of AZA and 6-MP for inducing remission in active CD showed a 

benefit for thiopurine therapy versus placebo [OR=2.43 (95% CI 1.62 to 3.64), NNT=5]. [26] 

Thiopurine methyltransferase (TMPT) activity should be assessed before commencing azathioprine 

or mercaptopurine. The incidence of absent TPMT activity is approximately 1 in 300 and is a 

contraindication to administration of these agents while low activity necessitates dose reduction 

[10].   

The metabolism of Azathioprine is complex and it is clear that patient response depends on 

their individual metabolic characteristics. The majority of absorbed AZA, a prodrug, is converted to 

6-MP by a non-enzymic reaction. A small amount is converted to purine bases such as 

hypoxanthine which have been implicated in hypersensitivity reactions. [27] 6-MP is metabolized 

via three different pathways including conversion to thiouric acid by xanthine oxidase and 

aldehyde dehydrogenase, methylation by thiopurine-S-methyltransferase (TPMT) to form methyl-

mercaptopurine (MeMP) and metabolism via the purine salvage pathway to form thioguanine 

nucleotides (TGNs). It is widely accepted that the TGNs are the primary mediators of therapeutic 

response. [27] The enzymes TPMT, Xanthine Oxidase and other methylating enzymes are key to 

both AZA resistance and toxicity (hepatotoxicity, myelosuppression). With the advent of 

thiopurine metabolite monitoring, the concomitant use of allopurinol now has a role in improving 

efficacy and reducing some side effects such as hepatotoxicity. [27] Thiopurines have a slow onset 

of action (up to 17 week) and induction therapies such as steroids and biologics are often needed. 

[8] Therefore, the decision to commence immunomodulators should be individualized bearing in 

mind the risk-benefit ratio vis-à-vis their disease severity and phenotype. 

Methotrexate. Although randomized-controlled trials support the use of methotrexate as both 

induction and maintenance therapy in patients with Crohn’s disease who have required at least 

one course on corticosteroids (ECCO e-guide), the evidence for its use in the management of CD is 

scant but it may have a role to play in patients who are intolerant to AZA. In addition, its high 

toxicity profile (see table 1) means its use has largely been superseded by biologic drug therapy.  

Immunomodulatory drugs are also effective at maintaining remission in moderate to severe CD 

and in those who are steroid dependent. [8] Methotrexate is teratogenic and often poorly 

tolerated. Guidelines recommend its use only in patients in whom other immunomodulators/ 

biologics are unsuitable or as combination therapy with biological agents such as anti-TNF. [10]  

The Personalised Anti-TNF Therapy in Crohn’s disease (PANTS) study recently found that 

combination of biologics with methotrexate or thiopurine reduces the risk of developing anti-TNF 
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antibodies (hazard ratio 0·39 [95% CI 0·32–0·46] for infliximab; 0·44 [0·31–0·64] for adalimumab; 

p<0·0001 for both) thus mitigating nonresponse to anti-TNF therapy [28]. 

Table 1 Conventional and emerging drug options in CD. 

Drug        Indication  Contraindication  Side effect  

Corticosteroids  

  

Acute flare-up of CD 

for induction 

remission  

Hypersensitivity, systemic 

active infection,  

Caution: heart failure, 

diabetes mellitus, 

hypertension, 

hypothyroidism, recent 

myocardial infarction, 

thromboembolic 

disorders  

Poor wound healing, venous 

thromboembolism, glucose 

intolerance, bone loss, 

cataract, steroid-induced 

psychosis, cataract, weight 

gain, gastric ulcer.  

5-ASAs  

  

Remission of 

induction in mild to 

moderate CD and 

prevention of relapse. 

Proctosigmoiditis.  

Salicylate 

hypersensitivity  

Insomnia, stomatitis, tinnitus, 

seizure, vasculitis, vertigo, 

anaema, haematuria.  

Antibiotics  

Metronidazole  

Mild to moderate 

disease. Maintenance 

of remission.  

hypersensitivity  GI upset, disulfiram-like 

effect, metallic taste, 

neuropathy  

Immunomodulators  

Azathioprine, 6-

mercaptopurine, 

methotrexate  

Maintenance of 

remission in chronic 

and refractory CD, 

Induction of remission 

in conjunction with 

steroid in patients 

with ≥2 exacerbation 

in a 12-month period.  

Absent TMPT activity  Teratogenecity and poor 

tolerance  

Anti-TNFs  

  

Moderate to severe 

CD when conventional 

therapy fails.  

Sepsis, tuberculosis, 

malignancy, heart failure  

Agranulocytosis, Alopecia, 

anaemia, anxiety, arrhythmia, 

anaphylaxis, rash, infection, 

thrombosis, 

thrombocytopenia  

Vedolizumab  Induction of remission 

of CD  

Inadequate response 

or intolerance to anti-

TNF, steroids or 

immunomodulators  

Severe active infection  Headache, nasopharyngitis, 

nausea, arthralgia, URTI, 

fatigue, infusion-related 

allergic reaction.  

Ustekinumab  Promising result in Active infection,  Arthralgia, asthenia, back 



OBM Hepatology and Gastroenterology 2019; 3(3), doi:10.21926/obm.hg.1903032 

 

Page 6/18 

phase 2b trial in 

moderate to severe 

anti-TNF in refractory 

CD  

Pregnancy, 

breastfeeding.  

pain, diarrhea, headache, 

myalgia, nausea, vomiting.  

Tofacitinib,  

Filgotinib  

Theoretical effect on 

induction and 

remission of active 

CD(trial ongoing)  

Absolute lymphocyte 

count 

<750cells/mm3,Absolute 

neutrophil count <1000 

cells/mm3, Active 

infection, haemoglobin 

<9g/dL, pregnancy, 

breastfeeding.  

Anaemia, cough, leucopenia, 

diarrhea, dyslipidaemia, 

dyspnea, fatigue, fever, 

gastritis, nausea, 

musculoskeletal pain, 

peripheral oedema, vomiting, 

dehydration, non-melanoma 

cancer  

 cryptococcal meningitis 

(rare)  

2.1.3 Antimicrobials  

There is evidence that antimicrobials may have a role to play in the treatment of active CD and 

indeed have been used successfully to treat complications of CD. They are thought to act by 

limiting the exaggerated inflammatory effect of the intestinal flora which plays some role in the 

pathogenesis of CD. For instance, the National Institute of Health and Care Excellence (NICE) 

recommends metronidazole as first line therapy in perianal disease. [10] Studies examining the 

effect of anti-tuberculous drugs in CD have shown conflicting results. [29] A Cochrane review 

concluded that anti‐tuberculous therapy may provide a benefit over placebo for the prevention of 

relapse in participants with Crohn's disease in remission although this is limited by low quality of 

studies included in the systematic review. [29] Currently, both British Society of Gastroenterology 

(BSG) and European Crohn’s and Colitis Organization (ECCO) guidelines do not support their use in 

the management of CD. The use of metronidazole in post-operative Crohn’s disease for the first 3 

months post-op has shown to be beneficial when combined with a treat to target approach, 

azathioprine and anti TNF therapy [30].  

2.1.4 Anti-TNF Therapies  

This group of agents acts locally within the gastrointestinal tract by inhibiting tumor necrosis 

factor, TNF, which is a potent inflammatory mediator. Anti-TNF agents are currently reserved for 

the treatment of patients with moderate to severe CD in whom conventional therapy has failed. [8, 

10, 31] NICE recommends Infliximab use in children over 6 years and adults while adalimumab is 

only recommended in adults. [10] They can be administered as single therapy or in combination 

with immunomodulators. [10] Most centres currently practice a ‘step up’ method to treatment 

escalation, introducing anti-TNF agents when conventional oral immunomodulatory therapies 

have failed. There are, however, emerging data suggesting that early use of biologics (‘top down’ 

approach) is associated with increased remission rate through 3 years of treatment. [8, 31] The 

CALM study, an open label randomized, controlled phase 3 study spanning 22 countries 

demonstrated that timely introduction of anti-TNF therapies in early CD results in improved 

clinical, endoscopic outcomes and disease outcomes. [5, 6] Studies have shown that anti-TNFs are 
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effective in inducing and maintaining remission in CD. [32, 33] Infliximab 5 mg/kg or 10 mg/kg, 

given every 8 weeks, has been shown to be effective for the maintenance of remission and 

maintenance of fistula healing in patients who have responded to induction therapy with 

infliximab (NNT=2). [32] Similarly, weekly or alternate weekly Adalimumab at a dose of 40mg has 

proven to be effective as maintenance in patients who respond to adalimumab induction therapy. 

[32] NICE recommends the use of infliximab or adalimumab in severe CD unresponsive to 

conventional corticosteroids and immunomodulators and suggests consideration of Infliximab in 

adults and children over 6 years of age [10]. 

Anti-TNFs are contraindicated in sepsis, tuberculosis, malignancy and heart failure. [8] Being a 

biological therapy, antibodies can develop against the anti-TNF agents although their role in drug 

loss of response is not fully understood. Drug levels and antibodies can be monitored to 

optimize/discontinue therapy in these individuals. [8] Side effects include anaphylaxis, rash, 

neutropenia and infections amongst others, hence monitoring full blood count, liver profile and 

renal function before every infusion is undertaken by most centres [8].  

Data from 2 clinical trials, the PEGylated Antibody Fragment Evaluation in Crohn’s Disease: 

Safety and Efficacy (PRECiSE) 1 and 2 and WELCOME trials support the use of certolizumab for 

induction and long-term maintenance of remission in active CD. [31] The PRECiSE2 trial showed a 

higher response rate in individuals on certolizumab vs placebo with (61% [53/87] versus 33% 

[28/86], p < 0.001) or without (64% *82/128+ versus 39% *48/124+, p < 0.001) concomitant 

immunomodulators at 26 weeks. [34] Certolizumab is not currently licensed for use in CD in 

Canada, UK and some other European countries due to insufficient evidence of efficacy (failed to 

reach primary end points) and the short duration of the maintenance phases as cited by the 

European Medicines Agency (EMA) in the PRECiSE 1 and 2 trials. [31] However it is currently 

approved in the United States, Switzerland and Russia for induction and maintenance in moderate 

to severe CD unresponsive to conventional therapy [31]. 

2.1.5 Anti-Integrins  

Vedolizumab, a monoclonal antibody against α4β7 integrin inhibits gut lymphocyte trafficking 

and has been shown to be effective and safe for the treatment of Crohn’s disease. [35] The United 

States Food and Drug Administration (FDA) currently approves vedolizumab for achieving 

response and remission, as well as corticosteroid-free remission. [35] In contrast to natalizumab, 

vedolizumab does not influence brain barrier lymphocyte trafficking, hence, it does not pose a risk 

for progressive multifocal leukoencephalopathy (PML) which has been well documented with the 

former. Vedolizumab is administered for induction therapy as a 300-mg infusion over 30 minutes 

at weeks 0, 2, and 6 and then at 8-week intervals for maintenance. The European Crohn’s and 

Colitis Organisation (ECCO) recommends discontinuation if there is no evidence of substantial 

therapeutic benefit by week 14. [24, 35] The FDA, in 2014, approved vedolizumab for inducing and 

maintaining remission in moderate to severe ulcerative colitis (UC) and CD. Vedolizumab is 

indicated in those with inadequate response to- or intolerant of an anti-TNF or immunomodulator, 

or who have had an inadequate response to, were intolerant of, or demonstrated dependence on 

corticosteroids. [24, 36] Common adverse effects with relatively low frequency include headache, 

nasopharyngitis, nausea, arthralgia, upper respiratory tract infection and fatigue. [24] Although 

less common, serious infusion-related allergic reaction have been described [37]. 
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2.1.6 Ustekinumab  

Ustekinumab is a monoclonal IgG1 antibody targeting the p40 subunit of IL-12/IL-23 which is 

currently approved for the treatment of psoriasis and psoriatic arthritis by the FDA and the 

European Medicines Agency (EMA). [38, 39] In IBD, patients with moderate to severe anti-TNF 

refractory CD (n=526) were randomised to receive placebo vs intravenous Ustekinumab (1,3, and 

6mg/kg). Patients on Ustekinumab were found to have significantly higher clinical response at 6 

weeks (23% vs 37%, 34% and 40%, p=0.02, p=0.06, and p=0.005). [39, 40] Ustekinumab is now a 

licensed treatment in moderate-severe CD, for adults who have either failed conventional therapy 

or anti-TNF treatment or have medical contraindications to these therapies, however, decision to 

start Ustekinumab should follow a discussion on its advantages and disadvantages in relation to 

other biological therapies [41]. 

2.1.7 Others  

Ciclosporin has not been shown to be of clinical benefit in the treatment of CD. A Cochrane 

review of 4 RCTs revealed low dose cyclosporine (5mg/kg/day) is not effective for the induction of 

remission in CD, studies using high dose cyclosporine are not available at present and will likely be 

challenging due to high risk of adverse effects [20]. 

2.1.8 Nutritional  

Exclusive enteral nutrition (EEN) is used for nutritional supplementation and induction of 

remission in active CD who have failed conventional therapy. [8, 42, 43] Studies show that 

corticosteroid is superior to EEN in the induction of remission in CD in adults. A Cochrane review 

of 10 randomized-control trials (RCTs) involving 223 participants has shown that EEN is superior to 

corticosteroids in induction of remission in children [83% vs 61%, (RR 1.35, 95% CI 0.92 to 1.97)]. 

[42] Indeed, NICE recommends the use of EEN as second-line for induction of remission in children 

and young people in which there is concern about growth or side effects. [10] However, 

administration via nasogastric (NG) tube and palatability of EEN as currently formulated may be a 

challenge in administration and compliance in this age group. Further high-quality studies, better 

administration method and improved mix of EEN constituents to enhance palatability are required. 

In the current era of biological therapies which have robust data on long-term outcomes, the 

primary use of EEN and polymeric nutrient as therapy is rarely indicated.   

2.1.9 Surgery  

Surgery is mostly indicated when medical treatment fails. [8, 10] NICE recommends surgery as 

an alternative to medical therapy in disease limited to the distal ileum in refractory disease and 

growth impairment despite optimal medical therapy. [10] Between 70%-90% of patients with CD 

will require surgery at some point in their lifetime. [44, 45] Common indications for surgery 

include intestinal obstruction, intra-abdominal or perianal abscess, enterocutaneous fistulae, and 

complex perianal disease. [46] The main principle is to preserve bowel length in order to avoid 

short bowel syndrome and intestinal failure. [8, 46] Surgery also has a role to play as first line 

therapy in a select group of patients with CD. Patients with discrete terminal ileal disease can be 

treated with Ileocaecal resection as first line treatment. [47, 48]  Stricturoplasty is recommended 
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in patients with recurrent disease after small-bowel resection (in which case bowel-length 

preservation is of utmost importance), diffuse small-bowel involvement, or in cases with a single 

site of fibrotic, inactive disease [46, 49]. 

3. New and Emerging Therapies 

A better understanding of the pathological processes involved in CD has led to the 

development of novel therapies that are currently in several phases of trials and development 

which hold promise for the future of CD treatment. These agents are generally designed to target 

specific cellular and subcellular molecular targets which have been implicated in the pathogenesis 

of CD. Examples of such targets include Janus kinase (JAK), receptors for interleukin-23 (IL-23) and 

sphingosine-1-phosphate and tyrosine kinase receptors. [8, 50] The JAK/STAT (signal transducers 

and activators of transcription) serves as a common signaling pathway for receptors utilized by 

several cytokines implicated in the pathogenesis and pathophysiology of CD including IL-6, IL-5, IL-

9, IL-10, IL-13, IL-12/23, IL-22, granulocyte–macrophage colony-stimulating factor (GM-CSF). [51] 

Subunits of type 1 and 2 cytokine receptors are associated with JAK. Phosphorylation of the 

cytosplasmic tail of the receptor creates a docking site for STAT. The binding of STAT to JAK results 

in its dimerization and nuclear translocation where it stimulates transcription activation and gene 

expression of pro-inflammatory molecules. JAK inhibitors mitigate this cascade resulting in 

reduced mucosal inflammation in CD [52].  

IL-12/23 is produced by inflammatory cells in the gut potentiating T cell signaling and 

stimulating the production of interferon gamma and tumor necrosis factor which enhance 

mucosal inflammation in the gastrointestinal tract. Anti-IL-23 monoclonal antibodies 

(Risankizumab) have been developed and hold promise for future treatment.  

S1P is a membrane-derived lysophospholipid signaling molecule which regulates several cellular 

processes through the activation of a G protein coupled receptor (GPCR) family known as S1P 

receptors (S1PRs). [53, 54] There are 5 subtypes of these receptors. Type 1,4 and 5 are involved in 

immune system regulation. Activation of these receptors stimulates mucosal leucocyte migration 

implicated in CD. Targeting S1PRs has been successful in clinical trials and has led to the approval 

of Fingolimod, a nonselective S1PR modulator in relapsing cases of multiple sclerosis. Novel 

inhibitors of these receptors (ozanimod, etrasimod, amiselimod) are currently in advanced stages 

of clinical trials for the treatment of inflammatory bowel disease [54]. 

3.1 Tofacitinib/ JAK Inhibitor  

Tofacitinib is an orally administered janus kinase (JAK) inhibitor which is important in cytokine 

signal transduction. [55] JAK has been implicated in several steps of the pathogenesis of 

inflammatory changes associated with IBD and is now a prospective target of novel drugs for the 

treatment of CD and ulcerative colitis. By inhibiting all members of the JAK family, tofacitinib is 

theoretically expected to have a clinically significant effect on induction and remission of disease. 

A phase 2b trial comparing tofacitinib vs placebo showed improved clinical response and 

remission rates with 5 or 10 mg of tofacitinib twice daily for 26 weeks but this was not statistically 

superior to placebo [39.5% and 55.8% vs 38.1%, respectively, p>0.05]. [55] Hence, further 

development of tofacitinib for CD has been discontinued, although a more robust study with 

improved sampling and higher doses may reveal promising result in the future. On the other hand, 
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Filgotinib, a selective JAK1 inhibitor has shown some promise. The FITZROY trial in a 20 week 

phase 2 RCT (n=174) of filgotinib vs placebo showed clinical remission at week 10 (CDAI<150) in 47% 

of patients in the filgotinib arm vs 23% in the placebo arm [p = 0.0077] [56]. 

3.2 Risankizumab  

Risankizumab is a fully human IgG2 monoclonal antibody that selectively targets the p19 

subunit of IL-23 preventing its binding to the IL-23 receptor. A phase 2a study showed efficacy in 

moderate-severe CD in those who failed anti-TNF treatment (39% response vs. 20.5% in placebo, 

p=0.01). [57] The study group represented a very anti-TNF refractory population and risankizumab 

was able to show endoscopic remission compared to placebo (17.1% vs. 2.6% respectively, 

p=0.002) at week 12. Trials in psoriasis appears to show greater efficacy with Risankizumab 

compared to Ustekinumab [58].   

3.3 Ozanimod 

Ozanimod is an S1PR modulator which improves mucosal inflammation in IBD by sequestrating 

lymphocytes in lymphoid tissues and mitigating mucosal lymphocytic migration. The TOUCHSTONE 

trial, a phase 2 double-blind placebo-controlled clinical trial in patients with ulcerative colitis 

showed clinical remission of 16% (p=0.048) and 21% (p=0.01) at weeks 8 and 32 respectively 

compared to placebo. [59] This has led to an attempt to replicate similar for CD. Preliminary data 

from the STEPTONE trial, an open-labelled phase 2 multicentre trial has shown early histological 

improvement in moderate to severe CD following 12 weeks of Ozanimod at 1mg daily with or 

without prior exposure to the biologics [60]. 

3.4 Stem Cell Transplant  

Autologous hematopoietic stem cell transplant (AHSCT) has emerged as a promising treatment 

modality in refractory Crohn’s disease albeit with conflicting results in available studies. A 

multicentre retrospective analysis of European centres involving 99 patients showed AHSCT to be 

relatively safe and effective in treatment-resistant CD. [61] Patients who have been treated with 

AHSCT have reported significant clinical improvement. On the other hand, The AHSCT for 

refractory Crohn’s Disease (ASTIC) trial with the objective of evaluating the effect of autologous 

HSCT on refractory Crohn’s disease compared AHSCT (n=23) vs standard CD treatment (n=22) and 

found that Eight (34.8%) vs 2 (9.1%) patients were free of active disease on endoscopy and 

radiology at final assessment (difference, 25.7% [95% CI, 1.1% to 47.1%]; P = .054) with a Crohn’s 

Disease Activity Index (CDAI) <150+ at ≥3 months. [62] There was however no statistically 

significant improvement in sustained disease remission at 1 year. This finding, alongside significant 

toxicity (76 serious adverse effects vs 38 in control) has limited its routine use in CD. Despite the 

downsides of ASTIC, it demonstrated some secondary end points of clinical significance including 

steroid-free clinical remission, mucosal healing, restoration of responsiveness to anti-TNF 

therapies to which patients were previously refractory and improved quality of life. [62] High dose 

of cyclophosphamide used for mobilization and conditioning in the ASTIC trial and ambitious 

primary endpoint set at clinical remission in 3 months have been identified as factors contributing 

to infectious adverse event and poor clinical outcome reported. [63] Reduced intensity AHSCT 
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regimen and improved supportive care have mitigated AHSCT morbidity. [64] Hence, ASTIClite, a 

multicentre, parallel group randomized controlled trial was inaugurated in 2017 to compare low 

intensity therapy with standard therapy in terms of safety profile, efficacy and quality of life. [63] 

A large multicentre clinical trial sponsored by the medical research council (MRC) has also recently 

been initiated to establish the role of AHSCT in active CD. However, the European Commission has 

approved Alofisel as the first allogeneic stem cell therapy for the treatment of complex perianal 

fistulas in adult patients with nonactive-to-mild luminal Crohn’s disease who have shown 

inadequate response to at least one conventional or biologic therapy [65]. 

4. Future Avenues of Treatment  

With several novel therapies on the horizon and evidence of better clinical, endoscopic and 

disease outcomes with early therapy introduction, there is now a drive to personalise care in IBD. 

In order to achieve this goal clinicians must be able to stratify disease at onset, select the best 

drug based on the underlying disease biology with the least potential for adverse events in that 

individual, treat to target using biomarkers to alter the course of disease. Currently, we rely on 

clinical predictors (Table 2) to tailor close disease monitoring and early treatment escalation.  

 The first biomarker driven clinical trial has been set up in the UK that will study clinical utility of 

a ‘top-down’ vs. conventional ‘step-up’ treatment algorithm at diagnosis on clinical outcomes over 

time in CD. [66] Several other studies are now exploring novel biomarkers to help predict disease 

course and response to therapies in individuals with IBD. [67-69] These biomarkers will help 

stratify patients based on their disease biology. Beyond prognostics, drug selection will become 

increasingly important. Pharmacogenetic studies such as PANTS have provided us insights into 

anti-TNF response/non-response. We now know that HLA-DQA1*05 is associated with the 

development of antibodies to anti-TNF therapies. The same study group have also shown variants 

in the NUDT15 gene was associated with increased risk of thiopurine induced myelosuppression 

(OR 27.3, 95% CI 9.3-116.7; p=1.1 x 10-7). [70] The post- GWAS era will truly begin to help 

personalise care in IBD and improve outcomes.   

Table 2 Clinical Predictors of an aggressive disease course. 

Clinical Predictors of aggressive course in Crohn’s Disease [73] 

Requirement of steroids at diagnosis  

Age of onset (<40 years)  

Perianal disease at diagnosis  

Clinical Predictors of aggressive course in Ulcerative Colitis [74-76] 

Young age at diagnosis  

Female Gender  

Extensive colitis at presentation  

Non-smoking status  
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5. Conclusion  

Crohn’s disease is a chronic debilitating gastrointestinal disease which can have a long-lasting, 

debilitating effect on patients and their families. At present, no cure exists for the disease but 

research continues to expand the frontiers of treatment, providing more reliable options to 

alleviate symptoms and enhance productivity. Interestingly, the success of the human genome 

project in 2003 has helped to identify the over 200 genetic susceptibility loci implicated in CD 

which opens up the possibility of manipulating structures at molecular level to develop novel 

therapies targeting these genetic loci in order to influence disease progression, recurrence, 

susceptibility, drug response and individualized risk and outcome prediction. Personalised 

medicine leverages on this, with the objective of risk stratification and identifying patients’ 

responsiveness to specific therapies. [71, 72] With the ever increasing sophistication and 

advancement in medical technology, personalized medicine will likely form the core of future CD 

therapeutic models and guidelines.  

We hope this review will serve as an invaluable addendum in the ever-evolving resources 

seeking to bring to fore the successes achieved thus far and provide information for all 

stakeholders to understand the challenges ahead.   

 

Figure 1 Traditional and New clinical approaches to Crohn’s disease management. 
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