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  Abstract

During recent years, the treatment for patients with Crohn’s disease has changed substan-
tially. With the introduction of anti-TNFα antibodies, the treatment goals have been more 
ambitious. Today, upon diagnosing Crohn’s disease, clinicians are able to use predictors 
of a complicated disease course and act accordingly when designing an individual medical 
strategy. 
Crohn’s disease typically progresses from an inflammatory disease phenotype in the early 
stage of the disease to a more severe complicated disease phenotype, characterized by fibro-
sis and stenoses. At this point, the disease is difficult to treat and fibrotic lesions are often 
irreversible. Therefore, intensive therapy in an early disease stage, within the so-called ‘Win-
dow of Opportunity’, is favorable in patients who are likely to develop a complicated disease 
phenotype. This disease-modifying strategy is aimed at avoiding late stage disease-related 
complications and at inducing steroid-free remission as soon as possible. Indeed, with this 
approach, higher response rates, higher rates of mucosal healing, and a higher percentage 
of patients achieving steroid-free remission is observed. However, not all patients will need 
this early intensive approach, and long-term safety is one of the concerns. 
In this chapter, we discuss which patients can be selected for an early intervention approach, 
which safety measures should be undertaken, how patients should be monitored, and how 
therapy might be de-escalated once remission has been achieved. 



35Early intensive treatment for Crohn’s disease

  Introduction

In recent years, the medical care for patients suffering from Crohn’s disease (CD) has 
changed considerably. Nowadays, clinicians are equipped with a robust set of tools, sup-
ported by a substantial body of literature, on how to act upon diagnosing Crohn’s disease for 
the first time. There seems general consensus on the diagnostic process, using a full endo-
scopic work-up in combination with radiologic and histopathologic assessments. 1 Once 
diagnosed, it is up to the team of IBD health professionals to fully inform and educate the 
patient and his/her relatives, and to install and monitor a vigorous medical regime.
The main treatment goals are 1) to achieve clinical remission of steroids as soon as possible 
2) to achieve endoscopic remission 3) to avoid hospitalization and surgery 4) to improve the 
quality of life. Indeed, today we are able to monitor the success of each of the treatment goals 
very effectively: ad 1) monitoring the rate of clinical remission in daily practice can be per-
formed on a week to week basis by, for example, a specialized IBD nurse, using well defined 
and validated parameters of general well being, abdominal pain, stool frequency, extra intes-
tinal manifestations and general symptoms like fever and weight. More and more, IBD 
centers are establishing remote care delivery systems for monitoring disease activity indices 
on a regular basis and thus partly allowing self-management. 2 Next to clinical parameters, 
a defined set of laboratory values like CrP is recommended nowadays for monitoring. In 
addition, most steroid tapering schedules can be completed within 8 weeks. Intervention is 
required much sooner than 8 weeks should patients continue to have active disease. Ad 2) 
the paradigm of mucosal healing has been well accepted upon publication of a large num-
ber of studies showing the relevance of endoscopic assessments for the prediction of clinical 
remission. 3-5 Alternative biomarkers for mucosal healing, for instance fecal calprotectin and 
fecal lactoferrin, are under development since endoscopy remains an invasive procedure. 6-8 
Again, these fecal tests could also be very well for home monitoring of mucosal healing. Ad 
3) it has also been shown that induction of clinical and endoscopic remission decreases the 
number of hospitalizations and surgeries in CD patients. 9 Ad 4) Similar to clinical remis-
sion, the quality of life of CD patients dramatically improves upon reaching the previously 
discussed treatment goals. 4, 10, 11

In summary, today’s physicians are able to act immediately upon diagnosing CD with effec-
tive and safe drugs. This chapter clarifies i) why there is this ‘Window of Opportunity’ the first 
years after the diagnosis of CD ii) why intensive treatment (also referred to as Top Down) 
is superior in selected cases iii) which safety measures should be taken to prevent (serious) 
adverse events during intense therapy iv) how to optimally monitor patients and lastly v) the 
possibilities for de-escalating therapy once deep remission is achieved.

  Window of opportunity in Crohn’s disease

When a patient is diagnosed with CD, it is an important and challenging issue how to 
optimally treat the patient and at which point a certain therapy should be initiated. In estab-
lished CD, early disease should be distinguished from late disease, since CD is character-
ized by progression of inflammatory disease (early disease) to a more complicated stric-
turing, penetrating and fibrotic disease (late disease). 12 Fibrostenosis and perforations are 
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not per se associated with early CD, usually patients with recently diagnosed CD have pure 
inflammatory lesions (Figure 1). However, when the disease evolves, the number of com-
plications increases and many patients will develop strictures or fistulae formation. In this 
stage, complications caused by tissue remodeling and fibrosis following long-standing dis-
ease are irreversible and difficult to treat with the anti-inflammatory agents. Often, surgery 
can’t be avoided at this stage. The progression from early to late disease is accompanied 
by a change in mucosal cytokine profiles. Early CD is characterized by a pronounced Th1 
response, whereas in late disease Th2 cytokines are predominating. 13 The concept that 
mucosal T cell regulation is different in early and late disease, suggests that patients with 
late disease respond different to therapies. Indeed, superior therapy efficacy is observed in 
patients with newly diagnosed CD compared to patients with a longer disease duration. 14-17 
The progression from early to complicated late disease course has also been reported in 
rheumatoid arthritis (rA). 18, 19 In rA patients, therapy is aimed at preventing late disease 
when complications and bone destruction are irreversible. In this light, intervening in an 
early stage of the disease has proven to be very effective and superior to treatment in a late 
disease stage. 19-21

Figure 1 Inflammation (left panel) and fibrostenosis (right panel).

The fact that disease progresses to complicated disease suggests that there is a particular 
time window at which therapy is most effective and favorable. In order to prevent progres-
sion to a complicated phenotype, it is of great importance to intervene in an early stage of 
the disease, the so-called “Window of Opportunity” (Figure 2). At this point, it is most likely 
still possible to change the course of the disease towards a less aggressive phenotype, to 
control symptoms, induce mucosal healing and to induce and maintain clinical and endo-
scopic remission. 

C
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Figure 2 Window of opportunity.

Adapted with permission from Cosnes et al. Inflamm Bowel Dis. 2002

  Early intensive treatment (“Top-Down”)

  Selecting patients for early intensive treatment
The window of opportunity is especially important for patients who are likely to develop 
a disabling disease course. risk factors that predict a disabling disease course have now 
been identified and confirmed in several studies (Figure 3). Although “disabling disease” 
has various definitions in different studies, clinical factors predicting the course of disease 
have been independently verified. In a retrospective study involving 1188 patients, disabling 
disease was defined as more than 2 steroid courses, hospitalization, immunomodulators or 
surgery within the first 5 years of diagnosis. 22 Young age at diagnosis, presence of perianal 
disease at diagnosis and initial need for corticosteroids were found to be predictive factors for 
disabling disease. In addition, when 2 of these factors were present at diagnosis, 84% of the 
patients developed disabling disease within 5 years; when 3 factors were present, 91% devel-
oped a disabling disease course. These factors were all independently confirmed in another 
study. In this study, disabling disease was defined as complex perianal disease, colonic 
resection, ≥ 2 small bowel resections or a definitive stoma, also within the first 5 years of 
diagnosis. 23 Using one definition or the other, several factors that are present at diagnosis 
have been identified and confirmed that predict a disabling disease outcome, including a 
young age (≤ 40 y), presence of perianal disease, stricturing disease and the initial need for 
steroid therapy. 22-24 Patients with these symptoms at diagnosis are at high risk for a compli-
cated disease course. Therefore, early intensive treatment in selected patients could prevent 
the development of complicated disease, and thereby prevent hospitalization and surgery.

C
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Figure 3 Predictive factors at diagnosis for selection of high-risk patient.

Biomarkers predicting disease outcome in CD are currently lacking. Serological- genetic- 
and immunological factors are being studied and would be helpful to further adequately 
select patients for a certain therapy strategy. Elevated levels of CrP correlate with more 
severe clinical, endoscopic and histologic disease. 25 However, CrP did not very well pre-
dict milder disease, and some patients with severe disease have normal CrP levels. Con-
sequently, additional markers are needed. Positive anti-Saccharomyces cerevisiae antibody 
(ASCA) status has been associated with early surgery, 26 ileal disease 27 and poor outcome 28 
and might therefore be a useful marker in the selection of patients. In another study, a well 
defined correlation was found between triple positive status for ASCA, anti-OmpC as well 
as anti-I2 and small bowel surgery. 29 Furthermore, mutations in NOD2 30 and CArD15 31 
increase the risk for surgery in patients with pediatric-onset CD.
Large trials should further confirm the value of these markers in predicting disease course. 
When combining these factors, a profile can be established including phenotypic, genetic 
and serologic markers to facilitate the selection of patients. 

  Early intensive strategy in Crohn’s disease
The benefit of the disease-modifying strategy has been shown in several studies. The first 
clues pointing towards the benefit of so-called early intervention strategies in CD, result 
from retrospective analyses from large randomized, placebo-controlled trials. In a study 
evaluating the maintenance of response and remission of adalimumab, a clear difference 
was observed in patients with different disease durations. 32 The rate of patients with remis-
sion maintenance at week 26 was 56% in patients with a disease duration less than 2 years, 
35% in patients with a disease duration of 2 – 5 years and 37% in patients with a disease 
duration more than 5 years. 
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In a prospective, randomized controlled trial, including 130 patients with newly diagnosed 
CD naïve to corticosteroids, immunomodulators or anti-TNF agents, efficacy of step-up ver-
sus top-down therapy was evaluated. 33 The top-down approach involved a treatment algorithm 
starting with infliximab 5 mg/kg at weeks 0, 2 and 6 and azathioprine 2.5 mg/kg/d. Patients 
randomized to the step-up treatment algorithm were initially treated with cortico steroids 
(current standard around 1999), followed by azathioprine in case the corticosteroids were 
not able to control disease activity. Should this combination fail to avoid relapse, infliximab 
treatment was initiated. The co-primary endpoint in this study was clinical remission off 
steroids and without surgery at weeks 26 and 52. At both time points, a significant greater 
proportion of patients in the early combined intervention group met this endpoint com-
pared to the conventional therapy group. At week 26, 39 (60.0%) of 65 patients in the 
top-down group were in remission without corticosteroids and without surgical resection, 
compared with 23 (35.9%) of 64 step-up patients, with an absolute difference of 24.1% (95% 
CI 7.3 - 40.8, p = 0.0062). Corresponding rates at week 52 were 40/65 (61.5%) and 27/64 
(42.2%) (absolute difference 19.3%, 95% CI 2.4 - 36.3, p = 0.0278). Furthermore, after two 
years, mucosal healing was observed in 73% of the patients in the early intervention group, 
whereas mucosal healing was seen in only 30% of the patients in the conventional treat-
ment group. Importantly, 19% of the patients in the step-up group were still on steroids at 
this time point, whereas 0% of the patients in the early intervention group were receiving 
steroids. Also, it has been shown that complete mucosal healing in patients with early-stage 
Crohn’s disease is associated with significantly higher steroid-free remission rates 4 years 
after therapy began. 3 Complete mucosal healing, defined as a Simple Endoscopic Score of 0 
after 2 years of therapy, was the only factor that predicted sustained, steroid-free remission 
3 and 4 years after therapy was initiated; it was observed in 17 of 24 patients (70.8%) vs 6 
of 22 patients with lesions detected by endoscopy (27.3%, Simple Endoscopic Score >0) (p = 
0.036; odds ratio = 4.352; 95% confidence interval, 1.10-17.220). Fifteen of 17 patients with 
mucosal healing at year 2 maintained in remission without further infliximab infusions 
during years 3 and 4 (p = 0.032; odds ratio = 4.883; 95% confidence interval, 1.144 - 20.844).
Finally, in this step-up versus top-down study, the number of side effects did not differ 
significantly between the two groups. Obviously, remission rates in the two groups did not 
differ significantly after 1 year since the two treatment algorithms were both designed to 
control disease, and allowed intensification when disease activity persisted.
Effective early intervention has also been reported in children. Twenty-nine patients receiv-
ing infliximab in either step-up (11 patients) or top-down (18 patients) regimen where evalu-
ated 8 weeks after initiation of treatment. 34 remission was achieved in 3/11 patients in 
the step-up group and in 15/18 in the top-down group. In the top-down group, significant 
improvement was observed in PCDAI score and perianal fistula status. Furthermore, in a 
retrospective study of 36 pediatric CD patients, 35 relapse rate after 24 months was signifi-
cantly lower in the early intervention group than in the conventional therapy group. 
Finally, the SONIC trial evaluated the efficacy of infliximab monotherapy, azathioprine 
monotherapy, and the two drugs combined in 508 adults with moderate-to-severe Crohn’s 
disease who had not undergone previous immunosuppressive or biologic therapy. 15 Patients 
were randomly assigned to receive an intravenous infusion of 5 mg of infliximab per kilo-
gram of body weight at weeks 0, 2, and 6 and then every 8 weeks plus daily oral placebo cap-
sules; 2.5 mg of oral azathioprine per kilogram daily plus a placebo infusion on the standard 
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schedule; or combination therapy with the two drugs. Of the 169 patients receiving com-
bination therapy, 96 (56.8%) were in corticosteroid-free clinical remission at week 26 (the 
primary end point), as compared with 75 of 169 patients (44.4%) receiving infliximab alone 
(p = 0.02) and 51 of 170 patients (30.0%) receiving azathioprine alone (p < 0.001 for the 
comparison with combination therapy and p = 0.006 for the comparison with in fliximab). 
Similar numerical trends were found at week 50. At week 26, mucosal healing had occurred 
in 47 of 107 patients (43.9%) receiving combination therapy, as compared with 28 of 93 
patients (30.1%) receiving infliximab (p = 0.06) and 18 of 109 patients (16.5%) receiving 
azathioprine (p < 0.001 for the comparison with combination therapy and p = 0.02 for the 
comparison with infliximab). Thus, infliximab plus azathioprine was shown to be the supe-
rior combination for inducing remission.
In conclusion, early intensive treatment, consisting of the combination of a thiopurine with 
an anti-TNF, should be considered in all patients who have a high risk for a complicated dis-
ease course, i.e. young age at diagnosis, presentation with peri-anal or stricturing disease, 
or initial needs of steroids.

  Safety measures for early intensive treatment

An important issue related to early intensive treatment is the safety of long-term use of bio-
logics and immunomodulators. Patients are exposed to potentially toxic agents, and there-
fore appropriate safety measures should be undertaken before immunomodulators and bio-
logicals are initiated (Figure 4). Safety measures are aimed at prevention of infections and 
awareness of several rare complications. 
It appears that patients treated with immunomodulators have an increased risk for influ-
enza infections, pneumococcal infections, and Salmonella supp. infections. 36 Therefore, 
influenza vaccination, pneumococcal vaccination and appropriate food hygiene (avoiding 
raw eggs, unpasteurized milk, raw meet) is recommended. Also, reactivation of latent HBV 
is considered a serious risk, and therefore all IBD patients should be tested to exclude HBV. 
36 Patients with active chronic infection should be treated according to standard antiviral 
therapy. Nucleoside/nucleotide analogues are preferred since IFN therapy might exacerbate 
the colitis. Seronegative patients should receive HBV vaccination, patients might need a 
higher dose of immunizing antigen since vaccination efficacy is affected by the number of 
immunomodulators. 
Screening for cytomegalovirus (CMV), Epstein-Barr virus (EBV) and Herpes simplex virus 
(HSV) before starting immunomodulator therapy is not recommended. In case of severe 
EBV infection, immunomodulator therapy should be discontinued. Latent subclinical CMV 
infection is also no contra-indication for starting immunomodulators. However, CMV coli-
tis should be excluded in refractory IBD cases and in case of systemic CMV, immunomodu-
lator therapy should be discontinued. 36
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Figure 4 Safety measures.

Anti-TNF use is associated with an approximately 21-fold increased risk of tuberculosis (TB) 
without appropriate safety measures. 37  The TB incidence has been reported to decrease 
with 78% when suitable safety measures where undertaken. Most cases are presented dur-
ing the first three months of treatment and have an atypical presentation, which makes the 
diagnosis more complicating. 38 For that reason, international guidelines advise to assess 
the risk of TB before starting treatment with an anti-TNF agent, including an X-ray, tubercu-
lin skin testing (depending on national guidelines) and careful evaluation of the TB history. 
36 Latent TB may be suspected in case of a positive initial tuberculin skin test and when the 
patient has recently been exposed to the disease. 
Physicians should be aware of the possibility of false-negative skin tests, especially when 
patients are immunocompromised. When the patient is diagnosed with latent TB, treat-
ment with the full therapeutic antituberculous regimen should be initiated and it is advised 
to delay anti-TNF treatment with at least 3 months. The full anti-TB regimen consists of 
isoniazid (INH) for 6 to 9 months. An association between isoniazid related hepatoxicity 
and methotrexate and sulphasalazine has been reported in the rheumatology setting, but 
this is not clear for IBD. When active TB is diagnosed, anti-TNF treatment is ideally delayed 
until anti-TB treatment is completed. However, solid data on the ideal timing during anti-
TB treatment are lacking and in case of medical urgency, physicians may consider to start 
anti-TNF therapy despite positive TB diagnosis. Advice from a TB expert is in that case rec-
ommended. When TB is diagnosed during anti-TNF treatment, the anti-TNF agent should 
be discontinued and TB therapy should be started. Anti-TNF therapy can be resumed if 
needed after 2 months. In any event, supervision of a thoracic physician or infectious dis-
ease specialist is advised. 5-ASA, azathioprine, methotrexate and steroids can be continued 
during anti-TB therapy. All patients should be monitored carefully for signs of cough, fever 
and weight loss and treating physicians should be aware of uncommon extrapulmonary TB 
as well as the more common lung disease. 
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  How to optimally monitor patients

 1 Disease activity 
Prior to installing a medical strategy, it is essential to discuss the monitoring scenario with 
each patient. Monitoring of both disease activity and drug safety is mandatory, irrespec-
tive of early- or late stage disease. Although guidelines discuss monitoring practices, the 
evidence in the literature is currently lacking. Optimally, the clinical monitoring of Crohn’s 
disease activity should be done in a standardized manner using for instance the Crohn’s 
Disease Activity Index (CDAI), the Harvey Bradshaw Index (HBI) or other validated indices. 
However, for routine clinical practice this is usually not accepted. Using simple Physician 
Global Assessments is very simple and easy to do, and a reasonable alternative. These clini-
cal assessments are required on a weekly basis once remission induction is initiated, and 
less often once remission is achieved. In addition to monitoring clinical disease activity, 
clinicians should also monitor CrP each time a clinical assessment is made. Finally, the cor-
rect monitoring strategy of early intensive treatment also involves assessment of mucosal 
healing. It has been shown that, following surgical remission, Crohn’s ulceration can be 
detected within 3 to 6 months following surgery preceding clinical symptoms. 39 Mucosal 
healing predicts long-term outcome and is associated with less surgery and hospitaliza-
tion.4, 40 In a retrospective study, it has been shown that patients with severe ulcerations 
at colonoscopy are more likely to have a complicated disease course, 41 and in an ongo-
ing study, a strong association was found between mucosal healing and decreased risk of 
relapse. 42 Therefore, assessing mucosal healing is a useful tool to predict the course of 
disease, to monitor disease activity and to further optimize treatment. 
Non-invasive fecal markers such as fecal lactoferrin and calprotectin are currently being 
evaluated for their usefulness to measure disease activity. Increased levels of calprotectin 
and lactoferrin have been shown to correlate with CDEIS scores 7, 43 and therefore these 
markers might be useful tools to assess disease activity. In addition, it has been shown 
that lactoferrin and calprotectin are valuable markers to predict relapse. 44 In patients with 
high (>150 microgr/gr) calprotectin levels or positive lactoferrin, a higher risk for relapse 
was observed.  The value of lactoferrin and calprotectin as markers for disease activity has 
also been demonstrated in paediatric disease. 45 However, it has been suggested that these 
markers may be less valuable in patients with ileal CD, 46 since the disease location might 
interfere with accurate fecal detection. Future studies are needed to further confirm the 
value of these markers in daily practice, define clear cut-off values and to finally identify a 
combination of markers with higher sensitivity and specificity. 

 2 Side effects
In order to evaluate the risk benefit of the early intensive treatment, a careful monitor-
ing of potential, and sometimes avoidable adverse events is mandatory (Figure 5). Patients 
on immunosuppressive therapy and with malnutrition are at risk for opportunistic infec-
tions. 47 For that reason, patients with fever, cough and systemic illness should be carefully 
examined. In case of an active infection, it is advised to withdraw immunomodulators until 
the resolution of infection. In case of persistent fever and when the patient is treated with 
an anti-TNF agent, mycobacterium tuberculosis (TB) should be excluded. Patients diagnosed 
with pneumonia should be treated with an antibiotic covering S. pneunomiae. 36 
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Figure 5 Monitoring strategies for patients with early intensive therapy.

Furthermore, about 60 – 80% of the European population has latent JC virus, which can 
cause progressive multifocal leukoencephalopathy (PML) upon reactivation. Since reactiva-
tion of the JC virus is associated with systemic immunosuppression, treating physicians 
ought to be aware of this rare situation, especially in patients presenting with new onset 
neurological symptoms, in which case the patient should receive an MrI scan and lumbar 
puncture. 
Studies show divergent data on the occurrence of malignant lymphoma in IBD patients 
receiving immunomodulators. Whereas some studies do not show an increased risk, other 
studies do find a moderately elevated risk, especially in patients on thiopurine therapy. 48-50 
Still, the absolute risk appears to be low and should be weighed against the beneficial effects 
of immunomodulator therapy. On the other hand, awareness is advised. Lethal hepato-
splenic T cell lymphoma has been reported in young patients on azathioprine/infliximab 
combination therapy, 51-54 and therefore long-term combination therapy in younger patients 
is not recommended. 
After all, when taking appropriate safety measures, anti-TNF and immunomodulator ther-
apy appears to be relatively safe. Safety data from referral centers and randomized con-
trolled trials do not show an increased risk of malignancies or infections in anti-TNF treated 
patients. In a large meta-analysis of 21 placebo-controlled trials including 5356 patients, no 
increased risk of death, serious infection or malignancy compared to controls was reported. 
55 In line with this observation, no increased risk was found in infections, mortality or malig-
nancy in 734 anti-TNF treated patients compared to controls, with a median follow-up of 
58 months. 11 In addition, no increased risk of malignancy was observed in patients treated 
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with anti-TNF in a large cohort of CD patients. 56 However, long-term safety data are not 
available yet and therefore awareness of (serious) side effects is warranted. 

  Possibilities for de-escalating therapy once remission is achieved

Once remission is achieved, it is important to know if, when and how to de-escalate therapy. 
Although severe adverse events are rare, especially when appropriate safety measures are 
undertaken and patients are correctly monitored, they can occur and therefore establishing 
an individualized risk-benefit ratio is encouraged. The disadvantages of discontinuation 
of therapy should be taken into account, including relapse, possibly lower response to re-
induction therapy, infusion reactions and surgery. Particularly important when considering 
de-escalation is the earlier pattern of the disease and response to therapies. In addition, 
several factors may predict relapse, including smoking, previous steroid use and elevated 
fecal calprotectin and CrP. 

  Anti-TNF and anti-TNF/azathioprine combination therapy 
The question how and when to de-escalate infliximab therapy is of great interest. Trials 
investigating this matter are currently ongoing, and therefore there is not much data and 
consensus on this topic yet. 
The proportion of patients with infliximab-induced remission that relapsed after discontin-
uing infliximab was assessed in a prospective single-center study. 57 In this study, infliximab 
was stopped in patients who were treated with infliximab for at least one year, and who were 
in steroid-free remission for 6 months. After the median follow up time of 12 months, about 
50% of the patients relapsed. On the other hand, 35% of the patients were still doing well up 
to the end of the follow-up time (nearly 7 years). Therefore, it seems that the patients that 
are still doing well after 7 years represent a specific group of patients. Age, gender, number 
of infliximab infusions and disease location were all excluded as predictors for relapse in 
this study.  These results were supported by data from an observational study evaluating 
the long-term effects of infliximab. 11 In this study, 20% of the patients who experienced a 
sustained clinical response to infliximab, maintained remission after infliximab discontinu-
ation. 
Interim results of the STOrI (infliximab discontinuation in Crohn’s disease patients in 
stable remission on combined therapy with immunosuppressors) showed similar results. 
58 In this prospective study, relapse was assessed in patients on combination therapy for 
more than 1 year and in stable remission for ≥ 6 months after stopping infliximab therapy. 
About 50% of the patients relapsed within 1 year of discontinuation; patients retreated with 
infliximab after relapse responded well.  In addition, risk factors that predict relapse were 
detected. A univariate analysis revealed current smoking, previous steroid treatment, lower 
haemoglobin, higher CDAI, ultrasensitive C reactive protein and faecal calprotectin as pre-
dictive markers. In a multivariate analysis, CDEIS ≥ 2, usCrP > 5 mg/dl, haemoglobin ≤ 
14.5 g/dl and infliximab trough levels ≥ 2 μg/ml were found to predict relapse.  Further-
more, the risk of relapse increased as the number of risk factors increased. 42

In a study investigating the ability to stop immunosuppressives in patients treated with 
combination therapy, an enduring response was observed after withdrawal of immunosup-
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pressives. 59 Importantly, they reported low infliximab trough levels before immunosuppres-
sive withdrawal as a predictor for surgery. risk factors for relapse after azathioprine with-
drawal in patients treated with infliximab/azathioprine combination therapy were identified 
in another study. 60 Infliximab/azathioprine exposure duration ≤ 811 days, CrP ≥ 5 mg/L 
and platelet count ≥ 298 x 109 were found to predict infliximab failure, which was defined 
as disease flare, hypersensitivity reactions leading to infliximab discontinuation or surgery. 
After 12 and 24 months, resp. 85% and 41% of the patients were infliximab-failure free. 
In summary, it appears from these preliminary data that there is a distinct group of patients 
that does well after de-escalation therapy.  It is of great interest to identify the factors that 
discriminate patients with sustained remission from the patients that relapse, in order to 
further tailor therapy and to prevent unnecessary side effects. Studies are currently ongoing, 
and the preliminary data need to be confirmed in large cohorts. 

  Thiopurines 
Furthermore, there are conflicting data with regard to discontinuation of thiopurine ther-
apy once a patient is in remission. In a large randomized, placebo-controlled double blind 
trial, azathioprine discontinuation was associated with a 50% relapse rate after 54,5 months, 
regardless of the duration of remission. 61 
In a study evaluating disease recurrence after azathioprine withdrawal, a lower rate of 
relapse was seen in patients who received azathioprine ≥ 4 years than in patients treated 
with azathioprine ≤ 4 years. 62 

  Concluding remarks

Early intervention therapy in CD is beneficial in selected patients who are likely to develop 
a severe disease course. Young age at diagnosis, the presence of perianal disease, stricturing 
disease and the initial need for corticosteroids are factors predicting a complicated disease 
course. When taking appropriate safety measures, this approach appears to be relatively 
safe. However, treating physicians should be aware of opportunistic infections and other 
rare complications, and patients should be monitored carefully on a regular basis. The value 
of serological, immunologic and genetic markers in monitoring and predicting disease are 
currently under investigation, and could be helpful to further optimize therapy. 

Competing interests: none
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