Does the phenotype at diagnosis (eg. Fibrostenosing, inflammatory, perforating) predict the course of Crohn’s disease?
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To answer this question, we must first define Crohn’s disease phenotypes, define Crohn’s disease course, consider how phenotype at diagnosis could influence disease course, and finally see whether any data have been published suggesting such influence.

Phenotypes of Crohn’s disease

Crohn’s disease is characterized by a chronic inflammatory reaction of the bowel wall. This abnormal inflammation is usually transmural, and involves immunoinflammatory cells as well as non immune cells, such as fibroblasts and endothelial cells. Some of these cells exhibit resistance to apoptosis, maintaining the inflammatory reaction, and they produce a broad range of cytokines. These cytokines induce the production of proteases, metalloproteinases and growth factors involved in tissue remodelling. In some cases, this remodelling will end up with an intestinal stricture, characterized by mucosal and submucosal fibrosis, with abnormal collagen deposition, as well as muscular hyperplasia. In other cases, penetrating lesions may develop, in which deep fissures give rise to covert perforation, para-intestinal abscess, free perforation or fistula. A fibrostenosing phenotype is characterized by the presence of clinically-significant strictures giving rise to occlusive or subocclusive symptoms. A perforating phenotype is characterized by penetrating lesions. These can originate from the intestine, and give rise not only to entero-enteric, enterocutaneous, or entero-hollow organ fistula, but also to paraintestinal abscesses, infiltrations or seldom peritonitis. These abdominal fistulizing lesion originate most of the time just upstream or at the beginning of a stricture and may thus be considered as a further complication of these stricturing lesions (1,2). This suggests that an increase in luminal pressure and parietal tension is a major favouring factor for these lesions. They also can originate from the anal canal, ano-rectal junction or lower rectum and give rise to all the simple or complex lesions characterizing perianal Crohn’s disease.  In this case the anal sphincter probably plays a role equivalent to a stricture, as a favouring factor for perforating lesions. Although initially classified in the same phenotype of perforating Crohn’s disease (3), penetrating intraabdominal disease rather rarely coexists with perianal disease (4). This is probably due to the fact that these subphenotypes are related to different locations of the disease. Therefore in the last proposed classification for Crohn’s disease, these two subphenotypes were put separately (5). An inflammatory phenotype is characterized by the absence of such perforating or fibrostenosing complication. The phenotype of Crohn’s disease is not an independent and isolated parameter. Beside the possible influence of endogenous (genetic influence on the inflammatory reaction and tissue remodelling) and exogenous (suggested influence of smoking) factors, the phenotype at diagnosis will depend on several more trivial parameters, such as the delay between symptoms and diagnosis or the location of the disease, strictures for example developing more often in the small intestine than in the colon.

Course of Crohn’s disease

The course of Crohn’s disease can be defined by several major events. The intensity and the extent as well as location of inflammation will determine the intensity of the flares of the disease. Together with this, the frequency of the flares and the intestinal (participating in the definition of the phenotype) or extra-intestinal complications that will develop will influence the type of treatment, particularly the need for immuno-suppression, biological therapies or surgery. All these factors may lead to major often irreversible consequences, such as very severe and complex perianal lesions, intestinal stoma, extended intestinal resections and short bowel syndrome, or even death. These final consequences, but also, the number and severity of flares, the complications developed and the treatments used, including surgery, all contribute to any characterization of the course of the disease. 

Influence of phenotype on the course of Crohn’s disease

The phenotype of the disease can influence the course of the disease, since a fibrostenosing or a perforating phenotype is already the sign of the presence of a complication. By itself, a particular phenotype may already necessitate a surgery or will motivate the use of immunosuppressive drugs. Beyond this, the predictive value of the phenotype at diagnosis is more difficult to imagine. One of the reasons is that the phenotype of Crohn’s disease is a dynamic process and that after 10 years almost one half of the patients with an inflammatory phenotype at diagnosis will develop fibrostenosing or perforating complications that will affect the course of the disease (4). However, it must be remembered that only a minority of Crohn’s disease patients will remain complication-free over time (30% at 10 years and less than 20% at 20 years), and that among patients developing complications, these will occur with a variable delay after diagnosis. This can be interpreted as a different inclination to develop such complications, namely patients having complications already at diagnosis being the most prone to develop future complications. This difference may then influence the course of the disease.

A systematic med-line search for studies on “natural history” or “disease course” of Crohn’s disease together with a possible influence of disease phenotype on these parameters disclosed rather few relevant studies.  The presence at diagnosis, of perianal lesions, has been associated with a more frequent use of immunosuppressive treatment (6,7), poor mid-term outcome (8), increased risk of surgical resection and post-operative recurrence (9). An intra-abdominal penetrating behaviour has been associated with more frequent abdominal surgeries (6).Other studies have also shown that an abdominal penetrating behaviour at the time of first surgery was associated with a more rapid recurrence and usually again an abdominal penetrating disease as an indication of further surgery (10). Pure fibrostenosing disease is present at diagnosis in about 10% of cases and may reach 20-30% after 10 years (4). Few patients seem to develop pure fibrostenosing disease beyond 10 years (4). When a fibrostenosing disease has not been associated with penetrating complication after 2-3 years, it tends to remain pure fibrostenosing disease over time (4). 

More recently, some works have been performed attempting at defining predictive factors for the development of disabling or severe disease over time. In a first study on a large cohort, using both retrospective analysis and prospective validation, an assessment of factors present at diagnosis and associated with the further development of disabling disease defined by chronic symptoms, the need for surgery, immunosuppressive treatments, biologicals, and hospitalisations, disclosed a perianal disease together with young age at diagnosis and the need for steroids to treat the first flare, as factors associated with such disabling disease (11). In a second study, these factors were partly confirmed, particularly the presence of a perianal disease at diagnosis (12). Furthermore, the presence of a stricturing or a penetrating disease at diagnosis, and the presence of perianal disease together with weigth loss, fever and increased platelet count were associated with the further development of a severe disease defined by the surgical resection of two small bowel segments (or at least 70 cm), surgical resection of any colonic segment, complex perianal disease or a definitive stoma (12). However in a European population-based study, a stricturing or a penetrating behaviour at diagnosis were not associated with further recurrence after the first flare, need for surgery (13) or with increased mortality (14).
In conclusion, although the phenotype of Crohn’s disease is of a dynamic character, the phenotype at diagnosis may help to predict disease course over time. Particularly, the presence of perianal disease, and to a lesser extent an intraabdominal perforating or a stricturing disease, have been associated with poorer outcome in several studies.
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