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editorial

the topic of biologic therapy for iBD has been 
selected for this Focus issue of Nature Reviews 
Gastroenterology & Hepatology because of the 

important implications it has for disease management. 
Four biologic agents are currently marketed for the treat-
ment of iBD in the us and around the world, three of 
which target tumor necrosis factor (tnF). when con-
sidering the impact of biologic therapy on the manage-
ment of iBD, it is important to consider the positioning 
of the biologic agents as well as evidence of their safety, 
efficacy and their impact on quality of life, disability  
and pharmacoeconomics.

Crohn’s disease and (to a lesser extent) ulcerative 
colitis are chronic, progressive, immune-mediated 
inflammatory disorders that comprise an overlapping 
spectrum of mucosal, transmural and extraintestinal 
manifestations. whether Crohn’s disease and ulcerative 
colitis are actually two ends of a spectrum or are unique 
disease entities remains controversial. However, the 
increased incidence of these conditions within families 
and the potential for ‘phenotypic shift’ during the disease 
course, or after bowel surgery, suggest that they represent 
phenotypic manifestations of similar genetic disorders 
driven by environmental triggers. ‘Pathophysiological 
morphing’ of disease can also occur, in which patients 
become unresponsive to an initially efficacious therapy; 
for instance patients who initially respond to anti-tnF 
therapy can subsequently redevelop mucosal ulcera-
tions despite the presence of adequate concentrations 
of therapeutic monoclonal antibodies. as we continue 
to dissect the immune and inflammatory pathways 
leading to heterogeneous phenotypic manifestations, 
we may progress towards the development of targeted 
treatments for patients with specific pathophysiologic or  
immuno-inflammatory subtypes.

strong evidence exists for the efficacy of some biologic 
agents for the treatment of Crohn’s disease and ulcerative 
colitis, but even among agents that target tnF, differ-
ential responses occur in various disease settings. For the 
igG1 monoclonal antibodies infliximab and adalimumab, 
and certolizumab pegol, the pegylated Fab´ fragment 
of humanized anti-tnF monoclonal antibody, there 
is strong evidence of efficacy in patients with Crohn’s 
disease and rheumatoid arthritis, and yet, etanercept, a 
tnF receptor antagonist that is effective in patients with 
rheumatoid arthritis, has not been beneficial for the 
treatment of Crohn’s disease. Hence, improved means 
of identifying and predicting which patients are most 

likely to respond to individual or specific combination  
therapies are clearly needed.

the ability to identify which patients are most likely to 
benefit—and i use the term to mean more than simply 
respond—is a pervasive theme throughout all of the 
accompanying articles in this issue. the hetero geneity 
of patients with iBD in terms of disease extent and 
severity, extraintestinal manifestations and therapeutic 
responsiveness is a considerable obstacle to the develop-
ment of recommendations for optimal treatment. For 
example, approximately 50% of patients with ulcerative 
colitis or Crohn’s disease never require cortico steroid 
therapy. However, at the other extreme, in patients who 
do require steroids, the long-term development of depen-
dency or refractoriness to steroids is more the rule than 
the exception. Furthermore, although Crohn’s disease is a 
progressive transmural disease, intuitively, we can expect 
that the likelihood of response to any therapeutic strategy 
is greater for patients treated before the develop ment of 
fibrotic stenosis or significant fistulization. this expecta-
tion has been borne out in studies with thio purines and 
biologic agents, as discussed by D’Haens on page 86 of 
this issue, and provides a rationale for a top-down (early 
introduction of aggressive treatment) approach, includ-
ing immunosuppressives or biologic agents once cortico-
steroids are indicated, to induce clinical remissions. 
Factors such as extensive disease (particularly in chil-
dren), transmural complications at diagnosis, peri anal 
disease, deep mucosal ulcerations, cigarette smoking, 
early need for corticosteroids and high titers of sero-
logical markers identify patients at risk of developing 
‘progressive’ Crohn’s disease (frequent courses of steroids 
or the need for surgery). However, as yet, no phenotypic 
indicators or biomarkers can predict a patient’s response 
to any specific therapy. this would be the penultimate 
‘holy grail’ for iBD therapy and would be trumped only 
by the identification of cause(s) and potential cure(s) for 
these chronic, currently-incurable, immune-mediated 
inflammatory diseases.

a further impediment to predicting an indivi dual’s 
disease course is the lack of validated measures of struc-
tural damage as a potential end point for assessing disease 
modification in Crohn’s disease. on page 79, van assche 
and colleagues discuss the concept of ‘disease modifica-
tion’ in Crohn’s disease and current surrogate markers, 
such as reductions in the number of hospitaliza tions and 
sur geries. By contrast, our rheumatology colleagues have 
the ability to assess joint-space narrowing and erosions on 
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X-rays of a patient’s hands, which enabled researchers to 
observe how DmarD (disease-modifying anti rheumatic 
drug) therapies can alter the ‘natural history’ of rheu-
matoid arthritis. indeed, even the measure of structural 
damage of joints, while a validated and reproducible 
quantifiable measure, does not sufficiently reflect disease 
burden that accounts for disability (Yazici. Y, sokka, t. 
& Pincus, t. Rheum. Dis. Clin. North Am. 35, 723–729, 
vi; 2009). nevertheless, the impact of early intervention 
on a progressive structural disease process (similar to 
transmural disease complica tions of Crohn’s disease) 
demonstrates that anti-tnF and other biologic therapies 
prevent the development of structural damage when they 
are employed before joint (or bowel wall) damage occurs. 
the absence of such a gauge of structural damage and  
quantitative end point in iBD has led to the use of 
changes in mucosal healing, surgeries and hospitaliza-
tions as surrogates for disease modification—instru-
ments such as the Crohn’s Disease activity index (CDai) 
and ulcerative colitis disease activity indices reflect 
disease symptoms more than they do inflam ma tory  
or structural burden.

Biologic agents are currently used as an add-on 
therapy for patients with refractory iBD not respon ding 
to amino salicylates, corticosteroids and/or immuno-
suppressants. Hence, the safety of these agents must 
be considered with respect to that of concomitant 
medi ca tions. while these therapies clearly increase 
the potential for infectious complications, particularly 
with regard to opportunistic infections as de silva and 
colleagues discuss on page 93 of this issue, the major-
ity occur in patients receiving corticosteroids or mul-
tiple immuno suppressive agents. in the setting of early 
rheuma toid arthritis, when anti-tnF agents are used 
without cortico steroids or other immunosuppressives, 
their adverse effects are markedly attenuated compared 
with their use in patients who have later stages of disease 
or are on concomitant immunosuppressives. similarly, in 
patients with extensive or long-duration iBD the risk of 
lymphomas associated with biologic anti-tnF agents is 
difficult to isolate from that conferred by concurrent use 
of thiopurines; the latter predispose patients to epstein–
Barr virus-associated lymphoproliferative disorders 
and lymphomas in the absence of anti-tnF exposure. 
thus, the early use of biologic agents in the treatment of 
patients with iBD may result in a substantial improve-
ment in the risk of infections and, possibly, lymphomas. 
regardless of the increase in the relative risk of infec-
tions and neoplasia associated with the use of biologic 
agents, the absolute risk remains very low despite the  
obfuscation of concomitant therapies.

the benefit of biologic therapies for iBD also requires 
consideration of the comparative effectiveness and 
pharmaco economics of these medications; neither factor, 
as yet, has been assessed in clinical trials. the main entry 
point for these agents into the marketplace has been to 

treat refractory disease as demonstrated by trials that 
randomly allocate responders (those who experience 
symptomatic improvement) to maintenance therapy 
with the same biologic therapy, or placebo. since these 
agents are efficacious in populations of patients who have 
not responded to conventional therapies, a reasonable 
assumption is that biologic therapies (both anti-tnF 
agents and natalizumab) are the most effective therapies 
for iBD. However, we have yet to perform adequate com-
parative effectiveness trials in patients with early disease 
to demonstrate that top-down therapy with a biologic 
agent is more effective, less risky or more cost effective 
than conventional therapies in the short term or long 
term. as Cohen also points out on page 103 of this issue, 
we need appropriately designed and timely pharmaco-
economic studies to assess both symptomatic end points 
and total health-care-related costs, inclu ding those of 
medications, visits, procedures, hospitali za tions and 
surgeries. He also advocates the assessment of in direct 
costs pertaining to loss of occupation, spouse and family 
interruptions in income related to family illness, and  
ultimately disability.

we are confronted with a spectrum of idiopathic iBD 
without known medical cures. substantial inroads have 
been made into the short-term and long-term manage-
ment of Crohn’s disease and ulcerative colitis such that 
their associated mortality is minimal compared with 
that of the general population. nevertheless, these dis-
ea ses present substantial personal and societal burdens. 
unraveling the immune and inflammatory pathways 
associated with iBD has led to biologic agents that 
specifically inhibit tnF signaling, and target adhesion 
mole cules, which are involved in iBD and other chronic, 
immune-mediated inflammatory disorders. Yet, as one 
would predict, and as melmed and targan discuss on 
page 110 of this issue, no single therapy is effi cacious 
for all afflicted individuals. as the patho genesis of these 
diseases continues to be elucidated we must continue 
to seek out panels of genetic, immune and environ-
mental attributes to aid our prediction of responses to 
specific therapeutic targets. already, as investigations of  
immune system–microbial interactions, delineation 
of environmental triggers (for example, the dichoto-
mous impact of cigarettes on the course of ulcerative 
colitis and Crohn’s disease), and studies of prote-
omics and metabolomics advance, one would readily 
anticipate identification of novel therapeutic targets 
for biologic and conventional therapies. optimal use  
of these evolving therapies will require identifica-
tion of specific populations of patients who are most 
likely to benefit from specific interventions. ultimately, 
the targets of biologic therapies should be amen-
able to the development of additional cost- effective,  
conventional treatment approaches.
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