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Abstract
The inflammatory bowel diseases (IBDs) are chronic incurable conditions that primarily presents in young patients. Being incurable, the IBDs may be part of the patient’s life for many years and these conditions require therapies that will be effective over the long-term. Surgery in Crohn’s disease does not cure the disease with endoscopic recurrent in up to 70% of patients 1 year post resection. This means that, the patient will require many years of medications and the goal of the treating physician is to induce and maintain long-term remission without side effects. The development of the anti-tumour necrosis factor alpha (TNFα) agents has been a magnificent clinical advance in IBD, but they are not always effective, with loss of response overtime and, at times, discontinuation is required secondary to side effects. So what options are available if of the anti-TNFα agents can no longer be used? This review aims to provide other options for the physician, to remind them of the older established medications like azathioprine/6-mercaptopurine and methotrexate, the less established medications like mycophenylate mofetil and tacrolimus as well as newer therapeutic options like the anti-integins, which block the trafficking of leukocytes into the intestinal mucosa. The location of the intestinal inflammation must also be considered, as topical therapeutic agents may also be worthwhile to consider in the long-term management of the more challenging IBD patient. The more options that are available the more likely the patient will be able to have tailored therapy to treat their disease and a better long-term outcome.
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Core tip: Overall the physician must keep an open mind when treating inflammatory bowel disease. These patients have a long-term incurable condition than can significantly impact on all aspects of their life. Surgery does not cure the disease and thus medications may be required for many decades in order to give the patients a decent quality of life. Both the patient and the physician, therefore, need to remember the “oldies but goodies” but also keep the door open to new innovations and novel therapies.
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INTRODUCTION
The chronic inflammatory bowel diseases, Crohn’s disease (CD) and ulcerative colitis (UC), are a huge challenge for the treating physician as these are life-long incurable conditions that frequently present in the 2nd or 3rd decade of life, a stage in the patient’s life where education, social integration and personal identity are key aspects being developed. There is no doubt that the anti-tumour necrosis factor alpha (TNFα) medications are efficacious in the management of both conditions[
 ADDIN EN.CITE 

1-8
] but they are, however, not a panacea as they are not effective in all patients and even in those in whom a remission is achieved, the effect may be lost over time.

The efficacy of maintenance therapy in CD with the anti-TNFα medication, certolizumab pegol, has been investigated out to 18 mo. This observed that slightly more than 60% of the original 60% of patients who responded to induction therapy continued to respond, which is encouraging[
 ADDIN EN.CITE 

9,10
]. This suggests, however, that by 18 mo only 40% of patients are still getting benefit from this medication. This is similar to the findings for adalimumab where 24% of all patients in the CHARM study remained in response at week 26[
 ADDIN EN.CITE 

3
] and after 2 years of adalimumab therapy, between 37% and 50% of these patients were in clinical remission[11]. Published data for infliximab out to 54 wk would also appear to be similar[
 ADDIN EN.CITE 

12
]. Additional long-term data, out to 4.5 years, suggest that although efficacy for certolizumab in CD is still present[13], the number of patients continuing to benefit falls with time. The problem for both the patient and physician is that the IBDs are life-long conditions and arguably the best medication options for these patients have only a limited subset of patients in whom they will be of long-term benefit.

In addition to a loss of effect over time, like all medications, there are potential side effects to the use of the anti-TNFα agents. As TNF is involved in the immune-mediated response to infection it is not unexpected that anti-TNF medications are associated with an increased risk of serious and opportunistic infections[
 ADDIN EN.CITE 

14,15
], including tuberculosis[
 ADDIN EN.CITE 

16
], Pneumocystis jirovecii pneumonia[17], and various viral, fungal and bacterial infections[18]. Deramatological side effects are also possible with new onset cutaneous eruptions observed in 20% of CD patients treated with infliximab[19], and immune-mediated cutaneous reactions seen in 11% of patients[
 ADDIN EN.CITE 

20
]. This risk is also present with the fully humanised antibody, adalimumab[21]. In addition, the potential risks of medication-induced skin cancers and lymphomas need to be considered[22].

Thus these long-term chronic inflammatory diseases, which may be part of a patient’s life anywhere from 10 and 70 years, require medications that will be effective over the long-term with minimal side effects. The development of the anti-TNFα agents has been a magnificent clinical advance in this management of these conditions, but what options are available if they lose effect or side effects necessitate cessation of the therapy?

OLD BECOMES NEW AGAIN
Azathioprine and 6-mercaptopurine

An oldie but a goodie. We must never forget about the older medications that have stood the test of time as they are still frequently used and with more innovative thinking may be able to either enhance the effects of the anti-TNFα agents, or be a backstop if, or when, they are no longer of benefit. Through their effects on the synthesis of nucleic acids, the thiopurines reduce intracellular purine metabolism, induce T lymphocyte apoptosis, cause a reduction in the number of circulating B and T lymphocytes[23], decrease immunoglobulin synthesis[24] and reduce the production of interleukin (IL)-2[25] with the desired effect of reducing inflammation. 

In many IBD centres, the measurement of thiopurine methyltransferase (TPMT) activity is frequently undertaken as this is the primary determinant ofazathioprine (AZA)/ 6-mercaptopurine (6-MP) metabolism. For patients with moderate enzymic activity (5-12 U/mL), they are likely to achieve 6-thioguanine nucleotides (6-TGN) levels at standard drug dosing (AZA 1.5 mg/kg/6MP 1.0 mg/kg), while patients with high enzyme activity (usually > 12 U/mL) may require higher doses than normal. TPMT activity, however, does fluctuate, and TPMT enzymic activity can be induced by AZA/6MP therapy, while 5-aminosalicylates may cause a mild, but reversible, inhibition of TPMT activity. 

The measurement of 6-TGN and 6-methylmercaptopurine (6-MMP) levels are now also frequently undertaken as these levels can correlate with the therapeutic response. A 6-TGN level of between 230-400 pmol/8 × 108 RBC has been associated with clinical response, although this data needs to be re-examined in a larger patient cohort. Of note is that 6-TGN levels > 400 pmol/8 × 108 RBC are often associated with myelosuppression, while 6-MMP levels of > 5700 pmol/8 × 108 RBC can be a cause of hepatotoxicity and other AZA/6MP-induced side effects[
 ADDIN EN.CITE 

26-29
].
Of particular note is that the 6-TGN and 6-MMP levels can be used to determine a patient’s compliance and may indicate high TMPT activity with shunting of thiopurine metabolism towards the 6-MMP metabolite and away from 6-TGN. If shunting is observed with high 6-MMP and low 6-TGN levels, the addition of allopurinol (100 mg/d) appears to increase the activity of hypoxanthine-guanine phosphoribosyltransferase, which is the first step in the metobolism of the thiopurines to 6-TGN, resulting in increased 6-TGN levels[
 ADDIN EN.CITE 

30-32
]. If allopurinol is used then the AZA/6MP dose must be markedly reduced, generally the author would reduce it to 25% of the original dose until rechecking of the metabolite profile[
 ADDIN EN.CITE 

33
].

If there is loss of response to anti-TNFα therapy then the combination of AZA/6MP with the anti-TNFα agent could also be of benefit.  It is now accepted that the combination of the thiopurines with the anti-TNFαs is more effective for the induction and maintenance of steroid-free remission, and mucosal healing in CD than with the use of either drug alone for up to 1 year in patients who are naïve to both agents[
 ADDIN EN.CITE 

34,35
]. The evidence for reclaiming a response to anti-TNFα therapy once lost is not clear, but it is a least a viable option for consideration. The evidence of the combined use of these agent in UC, however, is not as strong as in CD, but as there is a role for AZA/6MP in mucosal healing, and protection against the development of colorectal cancer the combination of the two agents would again seem to be reasonable to consider[36].

Mycophenolate mofetil

Mycophenolate mofetil (MMF) is a immunosuppressing agent with similar anti-metabolite and pharmacodynamic properties to the thiopurines, which has primarily been used for preventing the rejection of solid organ transplantants.  Its role as an immunosuppresant in the management of IBD has to date been fairly limited with several open labelled studies[
 ADDIN EN.CITE 

37-39
] and only a few randomized trials that have been limited by low patient numbers[
 ADDIN EN.CITE 

40-42
]. Consideration of its use in the management of difficult IBD cases, however, should not be ignored. 

Most early studies investigating the use of MMF were undertaken in CD patients who had failed, or were intolerant to, AZA, and these demonstrated good efficacy[
 ADDIN EN.CITE 

40,42,43
]. Unfortunately, these findings were not always reproduced by later studies. These later studies suggested that there was both a low initial response rate as well as a high relapse rate. It was also noted that there was frequently a high medication discontinuation rate secondary to side effects[
 ADDIN EN.CITE 

37,38,41,44,45
]. Additional studies comparing the efficacy of AZA to MMF, however, observed that MMF could be more effective in AZA intolerant, rather than refractory patients, while being non-inferior to AZA in the management of UC, for the induction and maintenance of remission at 6 mo[
 ADDIN EN.CITE 

40,46
,
 ADDIN EN.CITE 

47
]. A longer-term study in a cohort of AZA resistant/intolerant patients, however, observed that although MMF was initially effective, the relapse rates were high, with the suggestion that MMF may be potentially effective but not a long–term solution[48]. There has also been suggested that the MMF dose needs to be increased over time in order to maintain an effect. This has not been the experience of the author as our data demonstrates that MMF was efficacious and well tolerated in treating refractory IBD who are intolerant to AZA/6MP without the problems of an early disease flare, or the need for dose escalation over time[39]. 

As many of the studies suggest that MMF is potentially as effective as conventional immunosuppressants when these medications fail, or cannot be used due to hypersensitivity reactions including pancreatitis, then it is a potential alternative that is worthwhile for consideration[
 ADDIN EN.CITE 

46,47
]. Further evaluation of its role needs to be undertaken in larger randomized, double-blind studies comparing it to conventional immunosuppressants, however, such studies are expensive and not easy to undertake.

Methotrexate

Methotrexate (MTX) exerts its activity at the DNA level. It inhibits the conversion of dihydrofolic acid to folinic acid, its active metabolite, through the competitive inhibition of dihydrofolate reductase. As folonic acid is required for purine and pyrimadine metabolism and amino acid synthesis, MTX alters their incorporation in the DNA and reduces cellular proliferation, increases T cell apoptosis and endogenous adenosine with alteration of the expression of cellular adhesion molecules and the production of proinflammatory cytokines. The resultant effect is a reduction on systemic inflammation.

Unfortunately, there have been only limited studies investigating MTX in IBD. The largest trial investigated the use of 25 mg/wk intramuscular (im), or placebo, in combination with 20 mg/d prednisolone[
 ADDIN EN.CITE 

49
]. At 16 wk, significantly more patients receiving MTX were in remission off steroids compared to placebo (P = 0.025), however, adverse events were significantly more common with MTX. Two other small trials examining oral MTX 15 mg/wk[50] for 3 mo compared to placebo and oral MTX 12.5 mg/wk in combination with 50 mg/d 6MP or placebo for 9 mo[
 ADDIN EN.CITE 

51
] demonstrated no significant differences between the groups. The second study, however, used suboptimal doses of the immunomodulators, did not have well defined steroid reduction protocols and included patients with known thiopurine-resistant disease. 

The use of MTX has been further examined in two open-label studies in CD, the first compared 25 mg/wk MTX intravenously for 3 mo followed by 25 mg/wk MTX orally, with 2 mg/kg/d oral AZA[
 ADDIN EN.CITE 

52
] for 6 mo. At 3 and 6 mo there was no difference between the percentage of patients in remission between the MTX and AZA groups, but there were significantly more adverse events with MTX. The second study examined patients naïve to immunomodulator therapy[
 ADDIN EN.CITE 

53
] and compared MTX 15 mg/wk orally with 6MP 1.5 mg/kg/d and 5-ASA 3 g/d for 30 wk. Remission was achieved in 80% of patients on MTX and 94% on 6MP, but this was not statistically different. 

The combination of MTX and the anti-TNF medications has been suggested to be beneficial in paediatric patients with one retrospective analysis[
 ADDIN EN.CITE 

54
], and the findings are similar to those seen with the combination of thiopurines and an anti-TNF agent in CD. Expert opinion is also that the combination MTX and an anti-TNF agent can be of benefit in the adult IBD population[55], particularly when the anti-TNF therapy is used episodically. In addition, although the data on the effect that MTX has on mucosal healing is very limited with only a single case series of in CD patients, it does suggest that MTX does have the potential for mucosal healing[56].   

Despite the limited number of studies of MTX in the induction and maintenance of remission in CD the conclusion of the Cochran review was that MTX was useful in steroid dependent CD and should be commenced at 25 mg/wk im of subcutaneous (SC) and continued for 16 wk[
 ADDIN EN.CITE 

57-59
]. Maintenance of remission could then be continued with MTX at 15 mg/wk im or SC but with no evidence to recommend the use of oral MTX[60]. The evidence for MTX in UC is even more limited with a single retrospective case series suggesting some benefit, and only a single prospective randomised trial[
 ADDIN EN.CITE 

51
]. The efficacy in UC thus appears to be primarily based on anecdotal experience alone and this is reflected in the Cochran review which stated that there was no evidence for MTX treatment in UC[
 ADDIN EN.CITE 

61-63
].
Tacrolimus

Tacrolimus is a macrolide immunosuppressant that is frequently used to prevent the rejection of renal and hepatic allografts. It has the ability to inhibit T cell activation through the formation of an intracellular complex with immunophilins[64] and these bind to, and inhibit, calcineurin, an enzyme involved in the regulation of transcription factors. Tacrolimus thus does not exert its effect through the inhibition of DNA synthesis but instead inhibits T lymphocyte proliferation through the inhibition of proliferative cytokine production like IL-2[
 ADDIN EN.CITE 

65
].

Its role in the management of IBD has been investigated in a number of studies, but unfortunately the majority of these are small, retrospective and uncontrolled[
 ADDIN EN.CITE 

66-78
]. In general there would appear to be some efficacy with remission rates ranging from 7%-69% in patients with luminal CD[79] and 9%-74%[
 ADDIN EN.CITE 

70,80
] in those with UC. The durability of the clinical response, however, is something that may not be optimal[
 ADDIN EN.CITE 

72
] with significant variability in the findings and this, in combination with the potential adverse effects of headache, tremor, parasaethesia, insomnia, gastrointestinal upset, arthralgia and particularly nephrotoxity[
 ADDIN EN.CITE 

73,81
], makes the use of tacrolimus in IBD somewhat controversial and its use is not wide spread. 

Tacrolimus was initially used in the management of perianal CD where for 10 wk patients received tacrolimus 0.1 mg/kg/d or placebo[82]. There was a significant reduction in fistulae drainage in the tacrolimus-treated group of 43% compared to the placebo group of 8% (P = 0.01), however there was no difference in the remission rates between the groups.

The rest of the data for luminal CD comes primarily from retrospective case series that focus on patients who have failed, or are intolerant, to AZA/6MP. There are also studies that have included patients failing anti-TNFα therapy, but the proportion of these patients is generally low and are in the range from 13% to 47%[
 ADDIN EN.CITE 

67,70,83
]. These studies, however, do suggest some efficacy in both the induction and maintenance of remission[
 ADDIN EN.CITE 

68,70,72
] with most patients commencing on 0.1 mg/kg tacrolimus twice a day with the aim to get the tacrolimus trough level within the therapeutic range of 5-20 ng/L. Better response and remission rates would appear to be associated trough levels of > 10 ng/L, and these can reach a response rate of between 68% to 83%[
 ADDIN EN.CITE 

73
] and a remission rate of 64% in CD patients[
 ADDIN EN.CITE 

72
].

In UC patients hospitalised with moderate/severe steroid refractory disease[
 ADDIN EN.CITE 

81
], not on AZA/6MP, the use of tacrolimus after two weeks was associated with a clinical improvement that was statistically significant, and dose dependent, suggesting that high serum concentrations (10-15 ng/L) are more efficacious that low concentrations (5-10 ng/L) or placebo. Tacrolimus was also noted to achieved mucosal healing in 78.9% (15/19) of patients with the high trough levels compared to 44.4% (8/18) of patients with low trough levels and placebo 12.5% (2/16)[
 ADDIN EN.CITE 

81
]. The most recent Cochran review[84] also concluded that tacrolimus was effective in inducing a clinical improvement in a dose-dependent manner in treatment-resistant UC with the number needed to treat being 3.

More recently the long-term efficacy of tacrolimus in both CD and UC patients who had failed standard immunosuppressive and anti-TNFα therapy was assessed in a retrospective study with a trough level targeted between 8-12 ng/mL[85]. Clinical response, remission and surgery were then assessed at 30-d, 90-d and 1-year. This paper identified that 65.7% of patients had a clinical response at 30 d, 60% at 90 d and 31.4% at 1 year while 40% of patients were in remission at 30 d, 37.1% at 90 d and 22.9% at 1 year. The risk of surgery was significantly reduced in patients who achieved and maintain a clinical response at 90-d (P = 0.004). The risk of surgery at 1 year was still very high at 40% and almost 60% by 2 years, but the figures were similar to the 50% three year colectomy rate observed in steroid refractory UC patients treated with infliximab as rescue therapy[
 ADDIN EN.CITE 

86
]. The findings thus suggest that tacrolimus could induce both a clinical response and clinical remission in medically refractory IBD patients with long-term benefits.

TOPICAL THERAPIES
In all conditions the disease location, severity, patient preferences and allergies need to be considered when prescribing any treatment. Topical tacrolimus has been effective in the treatment of both the perioral and perineal inflammation present in paediatric CD, with resolution of symptoms in up to 75% of patient[87]. More aggressive or novel topical therapy may also be of benefit in distal UC[
 ADDIN EN.CITE 

88,89
]. Distal ulcerative colitis (DC), also known as left-sided colitis or E2 disease under the Montreal classification[90], is disease confined to the colon distal to the splenic flexure, while proctitis, or E1 disease (Montreal classification), is disease localized to the rectum. These occur in over 50% of UC patients and, although these result in distressing symptoms, including increased stool frequency, tenesmus, urgency and bleeding, they can often be managed within the community. Resistant disease, however, can be extremely difficult to manage and when there is failure of disease control with routine topical 5-aminosalicylic acid (5-ASA) and steroid therapy, oral agents including the 5ASAs, AZA/6MP, steroids or an anti-TNFα medication may be use. Unfortunately they do not always help and clinical remission with anti-TNFα therapy only occurs in at most a third of patients[
 ADDIN EN.CITE 

7,91
]. 
It is in these patients that the investigation of other agents is required. To date there have been numerous topical agents proposed for left-sided disease and these have been investigated primarily by open-labelled studies including tacrolimus suppositories[
 ADDIN EN.CITE 

92,93
], as well as tacrolimus[93], ecabet sodium[
 ADDIN EN.CITE 

94,95
], acetarsol[96] and thromboxane enemas[
 ADDIN EN.CITE 

97
]. Unfortunately none of these have undergone blinded randomised studies as yet, although tacrolimus suppositories are currently being investigated in a double-blind placebo-controlled trial. There are, fortunately, several other agents that have undergone randomised studies, and these include butyrate[
 ADDIN EN.CITE 

98-100
], cyclosporine[
 ADDIN EN.CITE 

101
] and nicotine enemas[
 ADDIN EN.CITE 

102
], however, none have demonstrated better efficacy than placebo in left-sided disease or proctitis. In addition, despite impressive evidence for epidermal growth factor enemas in one small randomized study, the finding has never been reexamined or reproduced[
 ADDIN EN.CITE 

103
]. It does appear, however, that the mucosal medication concentration and/or contact time may be important for the topical agents to work[
 ADDIN EN.CITE 

104
]. This suggests that enemas are not the best method of administration for patients with proctitis. Further investigation is still required, however, before any of these agents can be considered as routine in the management of DC or proctitis, but the need is great and hopefully further work will be undertaken.

MODIFYING T CELL TRAFFICKING  
As inflammation in IBD is thought to result from inappropriate activation of the mucosal immune system by intestinal luminal antigens in genetically susceptible individuals[
 ADDIN EN.CITE 

20,105
], the trafficking of leukocytes into the intestinal mucosa would appear to be central to the induction, and maintenance, of the intestinal inflammation in IBD. Trafficking of leukocytes is mediated via the recognition of specific adhesion molecules, or integrins that are heterodimeric glycoproteins located on the cellular membrane[
 ADDIN EN.CITE 

106
]. These transmembrane receptors consist of an α- and β-subunit with at least 24 different combinations already identified allowing for a wide range of receptor specificity[107]. The α subunit determines the specificity of the interaction between the leukocyte and the endothelial cell and the α4 integrin is widely expressed in both the intestine and brain, and is able to form two different heterodimers with either the β1 or β7-subunit (Figure 1)[107].

The α4β1 integrin is primarily expressed on lymphocytes and monocytes[
 ADDIN EN.CITE 

108
], and binds with vascular cell adhesion molecule-1 that is located on vascular endothelial cells allowing cellular migration into the tissue matrix of the brain109. The α4β7 integrin demonstrates has some overlapping specificity with the α4β1, but also recognises mucosal addressin cell adhesion molecule-1 (MAdCAM-1) that is important in trafficking of lymphocytes into the gut[
 ADDIN EN.CITE 

109,110
]. Of particular note is that MAdCAM-1 expression levels are know to be upregulated in association with chronic inflammation in both the small and large intestine of patients with both CD and UC[
 ADDIN EN.CITE 

111,112
] and that the α4β7 heterodimer is highly expressed on memory T cells within the intestine[113]. 

In addition to the integrins there are other proteins that are found on the cell surface of circulating lymphocytes. One of these is chemokine receptor 9 (CCR9) and it is the only known ligand for CCL25, which is expressed by gastrointestinal tract epithelial cells[
 ADDIN EN.CITE 

114
]. When CCR9 is expressed on circulating lymphocytes these cells are able to traffic to the intestine[
 ADDIN EN.CITE 

115,116
] and thus CCR9 has been implicated in the development and maintenance of the inflammation observed in IBD[
 ADDIN EN.CITE 

117
]. Thus modifying the trafficking of these cells may also impact on the development and progression of IBD inflammation.

Natalizumab 

The first of the medications to test the concept of altering leukocyte trafficking was Natalizumab (Tysabri, Elan Pharmaceuticals and Biogen Idec), which is a humanised anti-integrin to IgG4 monoclonal antibody that bound to, and inhibited that binding of the α4 integrin to its target proteins in the brain and the gut and it was shown to be effective in the treatment of multiple sclerosis[
 ADDIN EN.CITE 

118,119
].  In the 12-wk induction trial in moderate to severe CD patients, patients were randomly assigned in a 4:1 ratio to receive Natalizumab or placebo with the primary endpoint at week 10 and this was defined as a clinical response with a drop in the CD activity index (CDAI) of ≥ 70 points[
 ADDIN EN.CITE 

120
]. Although the primary end point was not met (P = 0.05) post hoc analysis identified that if a CDAI drop of > 100 was used or if patients were stratified for an elevated C-reactive protein at baseline, significance was detected between the groups. In the maintenance study, Natalizumab, however, demonstrated an ability to maintain a clinical response (P < 0.001) and remission (P = 0.003) compared to placebo. Unfortunately the emergence of the life threatening side effect, progressive multifocal leukoencephalopathy (PML), was associated with the use of Natalizumab and due to this the FDA added the criteria that Natalizumab must not be used in combination with immunosuppressants or inhibitors of TNF-α, and the use of Natalizumab for the management of CD has never been approved in many countries.
Vedolizumab

Natalizumab demonstrated that altering lymphocyte trafficking could effect site-specific inflammation[
 ADDIN EN.CITE 

121,122
]. But as this anti-α4 monoclonal antibody targeted both the α4β1 and α4β7, and was associated with an increased risk of PML, the potential of targeting the β7 subunit, or both the α4 and β7 subunits was considered. This would improve antibody specificity by only affecting those leukocytes homing to the intestine, and potentially would have less systemic side effects. 

The humanised monoclonal antibody Vedolizumab (Millennium: The Takeda Oncology Company, Cambridge, MA, United States) was developed as a highly selective adhesion molecule antagonist that blocked the interaction between the α4β7 integrin and its ligand thus preventing lymphocyte migration into the gut[
 ADDIN EN.CITE 

123
]. Recently the phase III induction and maintenance studies for both CD and UC have been presented with very encouraging results. In UC there were response rates at 6 wk of 47.1% in the treatment arm [300 mg intravenously (iv) at weeks 0 and 2] compared to 25.5% of patients receiving placebo (P < 0.001), while maintenance therapy with iv Vedolizumab at either 4 of 8 weekly was compared to placebo and the percentage of patients who were in clinical remission at week 52 was 41.8, 44.8 and 15.9 respectively (P < 0.001 both treatment arms to placebo).

The use of Vedolizumab in CD has also been encouraging. The induction phase was the same as for the UC study and at week 6, 31.4% of patients on Vedolizumab had a clinical response compared to 25.7% of patients on placebo (P = 0.23) but 14.5% of patients on active treatment were in remission compare to 6.8% receiving placebo (P = 0.02). At week 52, however, the percentage of patients who were in clinical remission was 39.0 (4 weekly infusion), 36.4 (8 weekly infusion) compared to 21.6 receiving placebo (P < 0.0001 and P = 0.004 respectively). There was noted to be a higher risk of adverse events for patients receiving Vedolizumab, but there were no cases of PML, compared to those getting placebo suggesting that further experience and data collection will be required.
Vercirnon
Vercirnon (CCX282-B) is a selective antagonist of CCR9 with the advantage of being orally active
 ADDIN EN.CITE 

124
 that was initially synthesised by ChemoCentryx Inc, but was subsequently investigated by GlaxoSmithKline where it has just completed the pivotal induction study and was to continue investigation in the SHEID studies for the management of CD. The preclinical studies demonstrated that this molecule inhibits the CCL25-induced chemotaxis[
 ADDIN EN.CITE 

125
] and in animal models of colitis, was shown to reduce the severity of intestinal inflammation in the TNF(ARE murine model of colitis[
 ADDIN EN.CITE 

125
].

In the two Phase II/III parallel studies, Vercirnon was examined in moderate to severe active CD. The percentage of patients achieved a clinical response (CDAI decrease ≥ 70 points from baseline), or remission (CDAI < 150), at 12 wk CD was 61% and 29.9 compared to those getting a placebo of 47.2 (P = 0.039) 27.1 (not significant) respectively. The percentage of patients in remission at 52 wk was 47 in the treatment arm and 31% with placebo (P = 0.012) suggesting that there was potentially some efficacy of the medication. 

Further studies, however, have been unimpressive with the SHIELD-1 study undertaken by GSK determining that in adult patients with moderately-to-severely active CD, Vercirnon did not achieve the primary endpoint of improvement in clinical response nor the key secondary endpoint of clinical remission. Of note was that although the rates of serious adverse events, and withdrawals due to adverse events, were similar among the groups, there was a trend for a dose-dependent increase in overall adverse event rates with Vercirnon. Consequently, GSK has cease all clinical trials into the use of Vercirnon in management of CD until there have been further analysis of the SHIELD-1 findings.

CONCLUSION
There is no doubt that the anti-TNFα medications have been a great addition to the treatment options for both UC and CD with many promoting at “top down” therapeutic approach that commences with an anti-TNFα medication in the management of CD, or a rapid “step up” approach when this is not feasible. These medications, however, do not always induce remission and loss of response over time, or the development of side effects, may also limit their long-term efficacy. 

In all cases the location and severity of the intestinal inflammation with determine which medications are required and the best mode of administration. For the left sided and distal colidities, and perianal CD, topical agents may be the best choice. Particular thought should be put into this by the physician as these often have less systemic side effects than other agents and can be every effective.  Unfortunately further investigation is required before many of these will be part of routine management.

The thiopurines have demonstrated long-term efficacy and by measurement of their metabolities and modification of their activity of hypoxanthine-guanine phosphoribosyltransferase with allopurinol, their efficacy may be increased.  Use in combination with the anti-TNFα medications is also of benefit and should be considered in all patients in order to prolong and improve the long-term outcomes with these medications. Methotrexate may also be able to be used in a similar manner to the thiopurines and improved patients outcomes. Less recognized are Mycophenolate mofetil and tacrolimus as medications for use in IBD but these should also be considered when conventional therapies fail or patient intolerances limit the use of conventional therapies. 

There are now newer therapies that have been developed to target leukocyte trafficking to the intestine and these have, fortunately, demonstrated clinical efficacy. The most recent is Vedolizumab, which blocks the α4β7 integrin and it achieved demonstrated impressive efficacy for the induction and maintenance of remission in UC and also has a long-term effect on the maintenance of remission in CD. It would thus be expected that very soon this medication will be under consideration by the various regulatory authorities around the world for use in the IBDs thus allow a further therapeutic option.

Overall the physician must keep an open mind when treating IBD. These patients have a long-term incurable condition than can significantly impact on all aspects of their life.  Surgery does not cure the disease and thus medications may be required for many decades in order to give the patients a decent quality of life. Both the patient and the physician, therefore, need to remember the “oldies but goodies” but also keep the door open to new innovations and novel therapies.
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Figure 1 Modification of Leukocyte trafficking by the anti-integrins. VCAM-1: Vascular cell adhesion molecule-1; 
MAdCAM-1: Mucosal addressin cell adhesion molecule 1.
