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A B S T R A C T

This article describes the need for objective treatment and management goals of inflammatory bowel 

disease to monitor disease course and progression. We discuss the “treat to target” or “tight control” approach 

as an evolving treatment strategy in order to prevent future complications. Biochemical, endoscopic, and 

histologic outcomes are highlighted in this work. 

R E S U M E N

Este artículo describe la necesidad de utilizar objetivos para el manejo y tratamiento de los pacientes con enfer-

medad inflamatoria intestinal, para monitorizar el curso y la progresión de la enfermedad. Se discute el enfoque 

de tratamiento por objetivos (T2T) o control estricto como una estrategia de tratamiento que permitiría prevenir 

futuras complicaciones. Se destacan en este trabajo marcadores bioquímicos (biomarcadores), endoscópicos e 

histológicos.
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BACKGROUND

Historically, the treatment goal in inflammatory bowel disease 

(IBD) was symptomatic control of the disease. In the 1960s, the 

only treatment options that existed for patients with IBD were 

steroids, sulfasalazine, and surgery, none of which were shown 

to provide consistent long-term healing of the bowel. Physi-

cians used symptoms to guide the use of available therapies in 

treating active disease. If patients did not respond to medical 

treatment or had complications such as bowel obstructions or 

abscesses, they were referred for surgical management, which 

not infrequently, resulted in subsequent repeat surgery.

With the introduction of immunomodulators and even more 

so, tumor necrosis factor (TNF) inhibitors and newer biologic 

drugs, mucosal healing has become an attainable goal in a 

substantial number of patients, thus changing the course 

of disease in IBD. With time, it was recognized that clinical 

symptoms and disease activity, as defined by endoscopy, 

are poorly correlated in patients with IBD1. Therefore, treat-

ment and management began to focus on more objective, 

rather than subjective, parameters such as inflammatory 

biomarkers, mucosal healing as seen by endoscopy and even 

histologic improvement in order to monitor disease course 

and progression. Unfortunately, we still do not achieve 

preferred outcomes in everyone with IBD due to many 

reasons, including not starting effective treatment after irre-

versible damage has already happened, or using ineffective or 

non-optimized therapy to treat patients. 

PROACTIVE MANAGEMENT IN IBD

The concept that targeted therapy with the use of objective 

markers will lead to better treatment outcomes is a relatively 

new paradigm in IBD. The so-called “treat to target” or “tight 

control” approach is becoming the standard of care in the treat-

ment of many chronic conditions including IBD. This treatment 

strategy is evolving, as it has become more apparent that treat-

ment based on symptomatic response alone is insufficient in 

preventing future complications and that regular assessment of 

disease activity via objective endoscopic and biological markers 

allows for closer monitoring, with the expectation of reducing 

exacerbations of disease and future complications (Figure 1).

This strategy is not unique to IBD, and indeed such methods 

have been adopted in other medical disciplines. For example, 

target goals are used for HbA1c levels for patients with diabetes 

and blood pressure for patients with hypertension. 

On the other hand, targets for complex diseases characterized 

by a progressive, debilitating inflammatory process with accu-

mulating damage (like IBD) is more challenging. However, the 

approach of the “treat to target” method may be generalized, 

and it involves a baseline assessment of the patient’s clinical 

status using subjective and objective data and establishing target 

goals in respect to these evaluation. Continued assessment then 

occurs at predetermined time frames, thus allowing the physi-

cian to either continue current treatment or make modifications 

as needed to avoid long term damage and disability.

Figure 1. Schematic of a treat-to-target approach to IBD management
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Choosing the correct target goals has been an evolving  

challenge in IBD. Ultimately the management goal for patients 

with IBD should be to induce and maintain remission, which 

is defined by both patient-reported outcomes and objective 

markers. 

Classic clinical assessment scores such as the Crohn’s Disease 

Activity Index (CDAI) and the Mayo Score for ulcerative colitis 

(UC) were mostly developed for use in the clinical trial setting 

and do not necessarily reflect what bothers patients in their 

day to day struggles with IBD. For example, the Mayo Score for 

UC was initially devised in 1987 for a clinical trial for pH-de-

pendent 5-ASA at the Mayo Clinic2. These scores are also 

subjective and contain some non-clinical data. For example, 

in the CDAI, laboratory variations of “normal” hematocrit in 

men and women can often lead to markedly different CDAI 

scores; similarly, changes in weight can lead to score differ-

ences as well. In the Mayo Score the Physician’s Global Assess-

ment (sense of well-being), as well as the need for endoscopy, 

is not patient-reported. Given the different issues alluded to 

above, a program was initiated by the International Organiza-

tion for the Study of Inflammatory Bowel Diseases (IOIBD) for 

Selecting Therapeutic Targets in Inflammatory Bowel Disease 

(STRIDE)3. It examined potential treatment targets for IBD to be 

used in a “treat to target” clinical management strategy using 

an evidence-based expert consensus process. The experts 

agreed that both endoscopic and clinical/patient-reported 

outcomes (PROs) were important goals in IBD management 

and these were incorporated into the final recommendations. 

The target for UC was clinical/PRO remission (defined as reso-

lution of rectal bleeding and diarrhea/altered bowel habit) and  

endoscopic remission (defined as a Mayo endoscopic subscore 

of 0–1). Histological remission defined as no active inflam-

mation, such as erosions, crypt abscesses or focal neutro-

phil infiltration was considered an adjunctive goal. Clinical/

PRO remission was also agreed upon as a target for Crohn’s 

disease (CD) and defined as resolution of abdominal pain and  

diarrhea/altered bowel habits and endoscopic remission, 

defined as resolution of ulceration at ileocolonoscopy, or reso-

lution of findings of inflammation on cross-sectional imaging in 

patients who can not be adequately assessed with ileocolonos-

copy. Ongoing work at an updated STRIDE paper is occurring. 

SPECIFIC OBJECTIVE CANDIDATE TARGETS

Biochemical outcomes

There is a definite need for objective and accurate non-invasive 

markers of disease activity in IBD. Since these do not require 

invasive interventions, they are easier to perform and are 

preferred by patients. C-reactive protein (CRP) and fecal 

calprotectin (FCP) are considered to be helpful biomarkers of 

disease activity. CRP is an acute phase protein manufactured 

by the liver as a response to T cells and macrophage activa-

tion and subsequent secretion of cytokines interleukin (IL)-6, 

IL-1, and TNF- . The correlation between elevated levels of 

CRP and disease activity is well established4,5. However, due to 

genetic differences, about 15-20% of patients do not raise CRP 

in response to luminal inflammation6. Overall, the mean sensi-

tivity and specificity of CRP for endoscopically active disease in 

a recent meta-analysis was 0.49 and 0.92, respectively6.

FCP is a protein released by neutrophils. When there is active 

inflammation in the gastrointestinal tract, more white blood 

cells migrate to the gut wall, resulting in more FCP in the lumen 

and stool. The correlation between FCP values and endoscopic 

or histologic remission was demonstrated in a recent study. FCP 

<250 µg/g predicted endoscopic remission with a sensitivity 

of 67% and a specificity of 77%, while values below 200 µg/g 

predicted histological remission with a sensitivity of 71% and a 

specificity of 76%7.

CRP and FCP can be exploited for several scenarios, specifi-

cally for patients who raise these markers with inflammation. In 

addition, increased CRP at baseline is a predictor for response 

to infliximab therapy8. Consecutive tests with these biochem-

ical markers can be used to assess response to drug therapy 

with rapid normalization correlated with sustained response, 

while loss of response is expected in patients who fail to do 

so8. Additionally, an FCP of less than 121 µg/g after induction 

with anti-TNF medications was predictive for mucosal healing 

with a negative predictive value of 90%9. Of note, FCP had 

demonstrated lower sensitivity in detecting ileal inflammation 

in CD patients9. Elevated FCP has also been shown to predict 

endoscopic relapse following ileocecal resection, and most 

recently is associated with relapse after therapeutic de-esca-

lation defined as any decrease of dose; or increase of interval 

between two infusions/injections; or medication discontinua-

tion; or replacement by a ‘lower’ medication (5-aminosalicylic 

acid [ASA] <thiopurines or methotrexate <biologics)10,11.

Due to their attractiveness as non-invasive, objective, treat-

ment responsive markers, biochemical markers are used as 

surrogates in the decision-making algorithm. The STRIDE 

recommendations also supported this approach3. 

Endoscopic outcomes

Accumulated data in the past several years have established 

mucosal healing (MH) as an accurate predictor for multiple 

critical outcomes in IBD. The traditional definition for MH 

in CD is a relatively normal appearing mucosa, with possible 

slight erythema or granularity but no ulcerations3-5. For UC it 

is usually defined as an endoscopic Mayo Score of 0 to 13. The 

difference between complete and partial mucosal healing has 

not been well established.  In a Norwegian population-based 
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study MH was associated with a low risk of future colectomy 

(p = 0.02). MH was also associated with a decreased need for 

future steroid treatment (p = 0.02)12.

Conversely, the appearance of severe endoscopic disease 

predicts long-term outcomes in CD as seen in a longitudinal 

cohort study that followed 102 CD patients. In this study at 

eight years, the probability for colectomy was 62% in patients 

with severe endoscopic findings at colonoscopy, versus 18% 

for patients without ulcerations at colonoscopy13. The same is 

true for ileal CD. Post-hoc analysis of the “Step-up/Top-Down” 

study including mostly patients with ileal or ileocolonic disease, 

demonstrated significantly higher steroid-free remission 

rates by four years for early-stage CD patients with complete  

MH (p = 0.036; Odds Ratio = 4.3)14.

The rapid endoscopic response to treatment was also shown 

to predict long term outcomes. In a post-hoc analysis of the 

ACT trials, infliximab-treated patients with lower week 8 Mayo 

endoscopy subscores were less likely to progress to colectomy 

through 54 weeks of follow-up (p=0.0004)15. 

Histologic outcomes

So far, the data regarding histologic remission as a predictor of 

significant long-term outcomes are less well defined. In a recent 

retrospective study from our center describing 646 UC patients, 

histologic normalization defined as a completely normal mucosa 

with no features of active or chronic inflammation was inde-

pendently associated with increased odds of relapse-free 

survival compared to histologic quiescence in which, despite 

a lack of active inflammation, features of chronicity including 

crypt atrophy or branching were still present (P=0.007)16. Ulti-

mately, histology may be an even better predictor than endos-

copy due to the potential for objective evaluation and the more 

significant amount of information that can be extracted from 

the sample. Some earlier data published in 2016 demostrated 

that histological grade predicted the need for corticosteroid 

use and acute severe colitis requiring hospitalization, whereas 

endoscopic grade did not17. Similarly, histologic grade of inflam-

mation has been associated with risk of colonic neoplasia18. For 

now, however, a significant limitation in using histologic healing 

as a target for therapy is the broad diversity in the definition of 

histologic severity of disease. Currently, histologic remission is 

only used as an adjunctive goal in treating IBD.

TREATING TO A PRESPECIFIED TARGET

The question of whether a “treat to target” management 

strategy leads to better outcomes in IBD is being actively 

studied. In 2018, a landmark study (CALM) showed the superi-

ority of a “treat to target” approach when treating IBD.

CALM was an open-label, randomized controlled trial, done in 

22 countries, which evaluated 244 adult patients with active 

CD. The patients were randomly assigned to – a “clinical manage-

ment” group and a “tight control” group. In each group, manage-

ment could be escalated from no treatment to adalimumab, 

which could be increased in frequency, and then finally to 

combination therapy with adalimumab plus daily azathioprine. 

In the “clinical management” group, decisions to escalate 

were based on the patient’s symptoms, whereas in the “tight 

control” group, these were also driven by biomarkers of inflam-

mation (FCP and CRP) and treatment was escalated even if 

these patients were in clinical remission. 

At the end of the year-long study, a significantly higher 

proportion of patients in the tight control group had  

endoscopic healing (46% versus 30% in the clinical manage-

ment group). These results provide compelling evidence that 

treatment based on biomarkers, rather than symptoms alone, 

does a better job at controlling CD19. 

The same concept is valid in the post-operative setting where 

a large prospective trial (POCER) clearly showed a benefit to a 

proactive colonoscopy at six months post-ileo-cecal resection, 

followed by treatment optimization based on the Rutgeerts 

score regardless of symptoms20.

CONCLUSIONS

In the past ten years, we have moved beyond symptom 

improvement in the management of IBD and into disease 

control to prevent IBD related complications and recurrence. 

This is done by incorporating objective measures of inflam-

mation into our treatment algorithm. The strategy of treating 

to achieve specific targets has true benefits in multiple long-

term critical outcomes. It is essential to employ strategies of  

continuous disease and drug monitoring to keep patients 

under optimal control. Emerging data demonstrate that this 

treat to target approach is both feasible and practical.
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