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Abstract

Scandinavian reasearchers have contributed to the present understanding of inflammatory bowel
disease (IBD). Important epidemiological data and family risk factors have been reported from all
the Nordic countries, original twin studies mainly from Denmark and Sweden, and relationships
to cancer and surgery mostly from Sweden. In collaboration with the industry, development of
medical compounds was for a long time in the front line of international research, and the
Scandinavian countries participated in the clinical break through of biologic treatment.

At present, many Nordic centres are working in the forefront of IBD research. An increasing
number of young investigators have entered the scene along with the extended distribution of
University clinics and research laboratories in these countries.

This presentation of IBD gives a brief overview in the fields of clinical epidemiology and
molecular biology. Many areas are covered by International collaborations with partners from
Nordic centres.

IBD was a topic focused by the founders of Scandinavian Journal of Gastroenterology. After 50
years one may state that the journal's history reflects important pieces of scientific knowledge
within these diseases.

The early scope of Johannes Myren for IBD was shown through his work

in the original World Association of Gastroenterology(OMG), and after 50 years we can clearly
support the view that global perspectives in IBD are increasingly important.
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Introduction
The inflammatory bowel diseases (IBD), ulcerative colitis (UC) and Crohn’s disease, are chronic
diseases occurring in genetically susceptible individuals exposed to environmental risk factors
(1-3). In spite of extensive studies during the last decades, etiology and disease pathogenesis are
not fully understood (1). CD peaks between 15 and 25, and UC between 25 and 35 years of age,
followed by a life long burden of diseases, in which reduced overall survival is questionable
(4,5). Young age at onset is associated with complicated disease and reduced QoL (6), which
calls for immediate and long-term demands for health-care resources. Time from onset of
symptoms to diagnosis is usually less than 1 year both in adults and children (7,8) but may extend
to several years. Time lag of diagnosis may affect response to treatment, and early irreversible
changes may occur before medication is induced, whereby the patient might be primarily
refractory to treatment.
Most IBD cases seem to be classified as UC or CD within 5 years after diagnosis (9). Because of
continuous changes in treatment strategies, it is difficult to compare the disease course between
past decades. Nevertheless, one might suspect a shift toward milder disease in UC related to a
markedly reduced need for surgery (10) compared with previous experience. This reduction has
not been observed over the long term in CD (11). Disease course depends on choice of treatment,
but some features seem partly unrelated to conventional treatment, such as change in disease
distribution, tendency of relapse, tendency of reoperations, and secondary fistulas.
Sulphasalazine, a drug of Scandinavian origin, was the first compound found to be effective in
the control of UC (12). Today, limitations of 5-aminosalicylates and side effects of
corticosteroids have led to use of immunomodulators such as azathioprine, or anti-TNF agents(13).
Despite advances in medical treatment, surgical options are still needed for many patients.
Ulcerative colitis is a surgically “curable” disease and approximately 25-30% of patients may
require operative management usually in an elective setting(14). Surgery for Crohn disease (up to
80% of patients) is most commonly performed for complications of the disease (strictures,
fistulas). Conservative resection is now advocated to preserve bowel length in case additional
surgery is needed in the future (15). IBD carries an increased risk of malignancy (16,17,18) and
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may warrant endoscopic surveillance during long term follow up and early surgery. Possibly due
to a more effective anti-inflammatory treatment, a lower IBD cancer risk has been reported
recently (19). The cancer risk in primary sclerosing cholangitis is of particular interest, as this
disease is not uncommon in UC and predisposes for both colorectal and biliary tract malignancy
(20).
In polygenic diseases like IBD, a combination ofgenetic and environmental factors seem
important for development of disease. In the present review, focus of relevans for mechanisms of
disease and handling of patients are addressed

Epidemiology and genetic factors

Incidence and prevalence of IBD show great variations around the world, with associations to
industrialization, with the highest incidence rates of IBD in North America and Europe including
the Nordic countries (21,22,23,24).
In western countries, a suggested plateau level or even decline in incidence in certain geographic
regions have been reported (25,26).
Recent reviews describe incidence and prevalence of IBD on a global basis (27,28,29). A
north-south gradient for incidence rate, phenotype, and recurrence was demonstrated in Europe
(21,30) and an east-west gradient in Canada (31). Females are overrepresented in CD and males
in UC. Several studies have demonstrated male predominance in children at a lower age and
female predominance from puberty (7,32).
A high frequency of concordant disease among monozygotic twins has been demonstrated in CD
(33). Having a family member with IBD is a risk factor. Familial cases are younger at diagnosis
compared with sporadic ones, ascribed to genetic anticipation (34), and a relationship to disease
outcome and severity has been suggested (35). The interplay between genetics/inheritance and
environment by epigenetics, may clarify the natural history of individual disease (36). The NOD2
mutation seems to play an important role in the determination of disease phenotype, mostly
related to ileal and fibrostenotic disease (37). None of the large number of genetic loci discovered
5

for CD in recent years was associated with a specific clinical phenotype. Nevertheless, the
genetically determined innate immune system is pivotal for disease activity of an individual. The
innate and acquired immune systems represent putative targets for early individual treatment
strategies related to gene signaling at different levels, cellular immunity, antigen presenting
molecules, epithelial integrity, drug transporters, and cell adhesion (38). CD is generally
considered to be more genetically disposed than UC, however, the recently demonstrated
defective interleukin-10 function, seems to suggest that genetic susceptibility is important for the
development of UC (39), and like in CD(33), increased concordance rates among monozygotic
twins has been demonstrated for UC (40). Molecular investigations have shown that
Card15/Nod2- gene variants are associated with familial occurrence and complicated forms of
CD (41). Moreover, increased relapse rate along with increased concordance of disease have been
shown for first degree relatives of patients with UC (42). Altogether, a growing litterature tends
to support a relationship between CD or UC and complicated disease in familial IBD. The
observations of concordance for site and type of CD (43) and the influence of age at onset to
phenotype (44)

have now been confirmed by genotyping. Moreover, the prediction of “genetic

anticipation” in CD (45) has now been confirmed in a recent prospective follow up study of
parent child pairs (35,46).

Environmental factors
The hygiene hypothesis (47), indicating reduced microbiologic diversity (48) as a common factor
in modern society, is, besides socioeconomy and geography, considered to be the most important
environmental factor causing increased incidence of disease. Additionally, possible specific
pathogenic bacteria or commensal bacteria combined with abberant immune cells may serve as
explanations for the development of disease. Latitude might be an independent risk factor (49) in
addition to contamination and pollution causing oxidative stress (50,51).
Smoking is generally accepted as a risk factor in CD and for worsening of disease course by
reducing response to treatment, increasing relapse rate, and complications(11), In UC, smoking
has a protective effect against the same outcomes of disease (52).
The connection between smoking and disease onset is less clear, but a meta-analysis showed an
6

OR of 0.58 for UC and 1.76 for CD among smokers (52) in the general population, which could
implicate smoking as part of a primary event and not only as a secondary factor influencing the
disease course. Passive exposure to smoking during childhood was also shown to influence IBD
risk (53). Moreover, a recent investigation suggested that passive smoking was detrimental for
the outcome of CD patients (54). A possible relationship between age at diagnosis and smoking
was also suggested (55). No single explanation for the mechanism behind smoking and onset of
IBD has been postulated; however, among siblings discordant for smoking, smokers tended to
develop CD whereas nonsmokers tended to develop UC (56). This finding may suggest an
interaction between smoking and genetic susceptibility. In UC, the significantly reduced
frequency of perinuclear antineutrophil cytoplasmic antibody (pANCA) positivity among
smokers, and a tendency for increased frequency of anti-Saccharomyces cerevisiae antibody
(ASCA) positivity, may be supportive of such a mechanism or may be explained by indirect
mechanisms, such as a result of disease activity or exposure to treatment (57).

Relationship to microbiology.
Today, the most important cause relationship of IBD, is explained by an imbalance in the
microbial host relationship, with mucosal barrier dysfunction and reduced microbial diversity
(58). The hygiene hypothesis is an attempt to explain why improvement of hygienic conditions
may result in intestinal dysbiosis as a primary event, resulting in IBD among genetically
predisposed individuals. The “Cold chain hypothesis” is a more direct explanation, postulating
that CD is a result of a defect in the host recognition of pathogenic bacterial components that
usually escape the immune response(e.g., Yop molecules), leading to

an excessive host

response to bacteria, such as Yersinia spp. and Listeria spp., which can survive refrigerator
temperature(59,60,61). In support of the hygiene hypothesis are the generally negative
associations to the epidemiology of Helicobacter pylori (62) and the inverse association to the
prevalence of helminthic colonization (63,64).
It is still an issue if primary pathogens like mycobacterium avium paraturbeculosis (MAP), Jones
disease (65) may be an etiologic factor. Problems are related to the biologic methodology.
Clinical studies up to now have been inconclusive. A study of seropositivity showed a high
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prevalence for IBD, but failed to demonstrate a difference between CD, UC and controls (66).
A meta-analysis of 28 case control studies showed a positive association between MAP and CD,
both for enzyme-linked immunosorbent assay (Elisa) and PCR (67), however, a recent
examination (68), performed with highly sensitive methods in intestinal mucosa, could not detect
the presence of MAP in newly diagnosed, treatment naïve cases, in contrast to many affected
cases among hospitalized CD patients on treatment, in the same catchment area. MAP may,
therefore be a bystander or elusive at diagnosis appearing during the course of disease, and
preferentially in patients on treatment.
Other hospital based studies have demonstrated a geographic covariation related to
hospitalization and mortality for IBD and clostridium difficile (69).

Since IBD is most common in the Northern hemisphere, most studies with regard to microbial
risk factors have been performed in this region. In addition to improvement in sanitary conditions
being responsible for reduced microbial diversity, industrial pollution in society might serve as
another explanation for changed environment
Other environmental factors, such as water supply, may act in addition to the instability,
primarily caused by the dysbiotic intestine. In a recent study, a strong association between iron
concentration in the sources of drinking water and the community incidence of IBD, both CD and
UC, was found (51). Other metals showed no association to IBD, opposed to the proposed focus
on aluminum as a risk factor . Explanations for the effect of iron might be oxidative stress or
bacterial growth (50,51). Relationship to latitude might also be explained by changes in sun
exposure and vitamin D.

Socioeconomic factors.
Several studies have reported on increased incidence of both UC and CD in more densely
populated areas (70,71,72,73,74). Both family size and number of older siblings, as well as birth
order, have been related to increased risk of UC, and with smaller families and few older siblings
related to CD (75), which might be a sign that UC is more directly affected by environmental
factors than CD. This explanation was also supported by a shorter interval between first degree
8

relatives acquiring UC compared to CD (46). The relationships between these diseases and other
household related conditions, such as pets, are unclear (76,77,78,79).

It has previously been reported that both UC and CD are affecting white collar more than blue
collar employees (80). Further studies among German employees suggested that work in the open
air and physical exercise were protective, while being exposed to air conditioned, artificial
working conditions or extending and irregular shift working increased the risk of IBD (81). In
population based studies in Norway, the incidence of IBD was higher in rural areas with a recent
increase in socioeconomic status, based on years of education, compared to urban areas with a
stable high socioeconomic level (82,83). The relationship between socioeconomic and sanitary
conditions was demonstrated by the fact that availability of a fixed hot water supply in childhood
before the age of 11, was associated with CD, formed the basis for the hygiene hypothesis (84).

Nutrition and diet.

Many studies in small cohorts of patients claim that intake of certain diet constituents like fat,
refined sugar, fruits, vegetables and fiber affect the expression of IBD. A recent survey of
Medline and the Cochrane data base concluded that, based on the current levels of knowledge
concerning dietary risk factors for IBD, and the therapeutic efficacy of dietary and nutritional
interventions, the results need to be supported by well-designed trials in large cohorts of patients
(85). Drug-nutrient interactions, disease location, symptoms, and dietary restrictions can lead to
protein energy malnutrition and specific nutritional deficiencies. Nutritional deficiencies are
relatively common in IBD, both regarding reduced intake of food, vitamins and minerals. It is
estimated that up to 85% of hospitalized IBD patients have protein energy malnutrition, based on
abnormal anthropometric and biochemical parameters (86,87). Attention to weight changes, eating
habits and GI symptoms are the best guides for the clinician. Any abnormality, regarding general
health, clinical or biochemical measurements must be considered as risk factors regarding disease
outcome. Specific dietary therapy to avoid symptoms, and supplements to meet nutritional
depletion, are active measures to avoid complications to disease. Metabolic dysfunction and
9

secondary osteoporosis and osteomalacia are serious complications related to malabsorption in
CD. A surveillance study in Italy (88), reported that lack of breast feeding was associated with
increased risk of both UC (OR 1.5) and CD (OR 1.9). A metanalysis of 14 case-control studies
reported on a protective role for breastfeeding in both CD and UC (89). In spite of a French case
control study of incident cases with IBD which suggested breast feeding to be a risk factor(90),
the preponderance of evidence suggests that breastfeeding is a protective factor for IBD, with a
greater effect for CD than UC, based on a recent metanalysis(1).In a recent large prospective study
of the role of dietary macronutrients in the etiology of IBD, high total protein intake, specifically
animal protein, was associated with a significantly increased risk of IBD (91), in agreement with
the previously reported association with consumption of fast
food for both UC (OR 3.4,1.3-3.9) and CD (OR 3.9,1.4-10.6) in a population based incidence
study in Sweden. This study covered retrospectively the 5 years prior to diagnosis of IBD (92).
Total fat and intake of monosaturated and saturated fats have been related to CD, whereas a
negative association was found for carbohydrates (93). A relationship to fat consumption was
also found for UC, whereas intake of dietary fiber, fruit and vegetables are reported to be
protective for both (94,95).
In a study of pre-illness changes in IBD, approximately one third of patients changed their diet
prior to the diagnosis of IBD due to non specific symptoms. Of the patients not changing their
diet, moderate and high consumption of margarine (OR = 11.8 and OR = 21.37) was associated
with ulcerative colitis, whilst high consumption of red meat (OR = 7.8) and high intake of cheese
were associated with Crohn's disease (96).In a retrospective study performed within three years
after diagnosis, the results also showed different, but significant associations for both UC and CD
with regard to food consumption (93).In Japan the reported increase of CD during the period
1966-1985, was strongly associated to increased intake of animal protein and somewhat less to
increased n-6/n-3 polyunsaturated fatty acid ratio (97), by multivariate analysis. A nested
case-control study of a prospective cohort study within seven regions in Europe, identified
linoleic acid, in contrast to docosahexaenoic acid, as a significant risk factor for the development
of UC (98), however, failed to find a significant association between micro- or macronutrients
and disease, based on data from partly the same regions (99)It has been speculated that the
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reported relationships between changes in food consumption would fit, in a timely manner, with a
change of intestinal microbes associated to IBD (100).
Case control studies from Germany (101) and UK (102) demonstrated an association between
intake of sugar and CD, another study showed that intake of sugar and smoking were separate but
interactive risk factors (103). Associations between both monosaccharide’s and disaccharides and
CD were also shown in Israel (104), Japan (105) and Italy (106). The general question regarding
the carbohydrate hypothesis is, to what extent reporting of increased consumption is related to
early change of diet due to onset of disease, or if it represents an etiologic factor. This question
may also be raised regarding the increased frequency of bran eaters among patients with CD
(107).
Regarding host response to yeast, several studies have shown increased IgG and IgA antibodies
to baker’s yeast (Saccharomyces cervisiae) in patients with CD but not UC (108,109) as a
consequence of intake of wheat. A recent report from studies in twins, however, suggested ASCA
to be a marker of shared environment but with a genetic susceptibility, other than NOD2/Card15,
as regards the titer level (110).
Recent reports have focused on the possibility of a nutrient-gene interaction, which might be a
part of an individualized immunogenic therapy in the future (111).
Mechanisms by way of food consumption might also be further elucidated by studies on the role
of epigenetic factors for the development of IBD in the future (112,113).

Micronutrients and microparticles.
Both in food and water supply, metals and minerals as well as other microparticles are abundant,
and as such more common as part of pollution in industrialized areas. These particles may act in
different ways with the immune system, causing primary or secondary effects. IT has been
suggested that exposure to xenobiotic-like metals may induce immune responses in autoimmune
diseases. Such reactions have been related to effects of mercury (114), cobalt, zirconium,
beryllium, silver and aluminum (115). Especially aluminum is ubiquitous in the Western culture
and represents the most widely used trace element in food, water, soil and pharmaceutical agents.
Moreover, food additives and processed foods, such as cheese, baked goods, grain products, cake
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and pancake mixes, vending machine powdery, milk, cream powder substitute and soy based
milk formulae, sugar and frozen dough, add substantial amount to Al intake. Additionally,
different substances, when added to water and even water purification procedures, may increase
the bioavailability and toxicity in aqueous organisms resulting in facilitating Al entry into the
food chain. On these grounds, a hypothesis of a bacterial-metal interaction was put forward as a
factor in CD induction (116).
In line with this, the recently reported strong association between iron concentration in the
sources of drinking water and the community incidence of IBD, both CD and UC, may support a
bacterial-metal interaction. In this study, however, other metals showed no association to IBD,
opposed to the proposed focus on aluminum as a risk factor in IBD.
Interactions between microparticles and the immune system, possibly by accumulation in
macrophages, has also been postulated as a basis for the use of low microparticle diets in the
treatment of IBD (117).

Pathogenesis
With the current state of knowledge IBD pathogenesis seems extremely complex, and extensive
studies seek to improve the understanding of relevant mucosal biology. Also Nordic research
groups have taken part in this effort, with a series of important studies on gut immunoglobulins,
macrophages and different lymphocyte populations in IBD in addition to the immunology of
celiac disease (118). Importantly, some of the first publications on calprotectin in the intestinal
mucosa came from this translational research environment (119), and subsequent studies (120)
also with participation from researchers and clinicians in all Scandinavian countries (121) have
established calprotectin as an excellent fecal marker of IBD. Arguably, experimental studies on
transgenic mouse models have added significantly to our knowledge of mucosal immunology and
these methods are used in scores of research laboratories worldwide. Unlike many others,
Scandinavian IBD research groups tend to work in environments with close contact between
laboratory and clinical medicine. Examples of this translational approach are seen in studies on
molecular mechanisms in IBD (122,123) also directly aimed at solving clinical problems as e.g.
treatment decision making (124).
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Disease course
About half of the patients in a population-based study did not require glucocorticosteroids (GCS)
during the first year of disease (125) after the initially active disease was treated. Requirement for
steroids and 5-aminosalicylic acid was further reduced from the first to the second five years
period (126) even before biologics was on the market. Nevertheless, the same study showed a
cumulative increased relapse rate, and that repeated individual need for surgery and secondary
fistulas were continuous problems during the entire period (11). Importantly, young age at onset
is associated with complicated disease and reduced QoL (6).
In UC, extension of disease from proctitis or left-sided colitis to substantial or total colitis was
reported over the subsequent years (27). The tendency of relapse in CD seems to continue over at
least 10 to 20 years, although reduced disease activity over time and even burnout of disease
seems to occur (128). Individual change of diagnosis among CD, UC, and IBD-U has been
reported in about 10% of patients during the first year after diagnosis (9,125).
Predictors of disabling CD, at diagnosis, for the subsequent 5 years in a referral center, were age
below 40 years, perianal disease, and initial requirement for systemic corticosteroids (129).
Stricturing disease and weight loss at diagnosis represented independent risk factors. Patients
with CD first diagnosed at acute abdominal surgery showed a lower risk for reintervention and
less use of steroids and immunosuppressants during follow-up than those not operated upon at
diagnosis (130).

Clinical subtypes
The ability of diagnostic subtyping improved greatly after the introduction of fiber optic
endoscopy and histology, mainly related to disease localization and distribution. For CD, the
Vienna classification (131), and later also for UC, the Montreal classification (132), are based on
endocopic documentation, preceeded by classifications based on global clinical assessments of
disease activity (133,134,135,136,137). We are at present in the position of acquiring experience
with combined modalities (138,139,140,141). Recent development of wireless videoendoscopy
(142,143), and imaging modalities (144), have already been defined as useful for routine use.
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Relationships between IBD subtypes and genetics, disease behaviour (37) and functional
genomics and protein expression, have shown promising documentation on what we can expect
from mucosal (145) and serologic (146) markers in the future.
A relationship to age and gender both for adults (82,83) and children (147) has been discussed for
diagnosis, localization and follow up (148). Further, a distinction between primary and secondary
as well as localization of fistulas was achieved by the Montreal classification (149,150).
By implementation of genotype, this classification has given important information related to
clinical phenotype, such as between ileal and fibrostenotic disease for individuals with
NOD2/CARD15 mutations (37), and between these mutations and certain HLA phenotypes or
risk of surgery, low weight and younger age at diagnosis and presence of granulomas (151,152).
Great variations in frequency of mutation, unrelated to the incidence of Crohn’s disease and
proportion of ileal location of disease, has been shown in Scandinavia and other Northern
European countries. The mutation rate is low in spite of a high incidence rate of IBD (153). In
other parts of the world, these mutations are very low or abscent in spite of an increasing
incidence of Crohn’s disease (154,155,156). Novel candidates, such as DLG5, MDR1, TLR4,
ATG16 or gene mutations for Il23/12 are, in spite of associations to disease, still in need of
documentation with regard to prognosis or association to clinical subgroups.
By implementation of serologic markers, mainly ASCA and p-ANCA, positivity has been used to
separate IBD from non-IBD and Crohn’s disease from ulcerative colitis (157,158). ASCA
positivity as a prognostic marker has shown a significant relationship to surgery and complicated
disease (158). Introduction of new serologic markers with anti-microbial agents, such as
anti-OMPC, anti-12 and anti-cBir1, might seem promising (159,160,161,162) for clinical
subclassification.
The Montreal classification (132) brought forward controversies, consensus and implications
based upon current knowledge of ulcerative colitis. The differentiation between total versus left
sided colits in addition to proctitis has given reason for local versus systemic treatment, and to
serve as prognostic factor regarding malignancy. More extensive distribution of disease over
time, both for initial proctitis and left sided colitis(163) and also, in a subgroup of patients, the
regress to less extensive disease, seems evident. In the EC-IBD study over 10 years, most all of
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the patients with initial proctitis or left sided colitis, had reached the stage of extensive disease by
the time of operation (10). In approximately 10% of patients the initial diagnosis may be
uncertain, and a change between UC, IBD-U and CD, or between any of them and non-IBD (self
limited colitis) during the first years of disease (125) may occur. The good clinical prognosis of
extensive disease at diagnosis and the subsequent good prognosis after mucosal healing at one
year (164), both probably related to initial intensive treatment, and the relationship to malignancy
must all be considered for this subtype (165). Disease behaviour in ulcerative colitis is related to
treatment and treatment outcome. The fulminant stage of disease with general systemic
involvement of fever, anemia and bowel distension represents a high risk of complications and
serious outcomes. This setting is quite different from signs of severe intestinal relapse alone,
without systemic affection, which is seen in chronic active inflammation or acute residual
disease. In UC, subtypes fall mainly into four cathegories,- primary active with a mild course,
primary active with chronic residual disease, chronic active, and increasingly active disease
(127,166), based on population based studies.
Genetic susceptibility of UC (39), HLA-DRB susceptibility to pancolitis,surgical resection and
etraintestinal manifestations (67),relationship between serologic markers pAnca and UC (68) and
significant relation to relapsing disease and 5-ASA, GCS and aza/6MP (57), have been shown.
On the other hand, serologic markers, such as P-ANCA and ASCA, which are strongly related to
either UC or CD, have been suggested to be absent in a subgroup of patients with IBDU (157).
Primary sclerosing cholangitis (PSC) shows a strong relationship to IBD, especially UC, which
might represent a specific entity of IBD with respect to disease location, disease course,
complications as well as predictability after colectomy and liver transplantation. PSC shows an
increased tendency of “silent colitis”, with a need for less medication than would be expected
from patients with extensive disease, increased tendency of rectal sparing, right sided location
and backwash ileitis (169). This was reproduced in a recent large study except for backwash
ileitis which was only demonstrated in 20% of patients (170). The majority of colectomies are
performed due to risk of malignancy. Some PSC patients develop a more aggressive colitis after
liver transplantation and the frequency of pouchitis is reported to be higher than among UC
patients without PSC (171,172). A shortened survival has been shown in the group with
15

restorative proctocolectomy (171).

Medical treatment of IBD
The goals of treatment are achievement and maintenance of remission and prevention of flares.
The concept of mucosal healing, both in Crohn disease and ulcerative colitis, is becoming
increasingly advocated. There are several studies, primarily involving anti-TNF agents (and
occasionally immune modifiers); that have shown that the elimination of inflammation (as
demonstrated by endoscopic and histologic criteria) results in a decrease in the rate of surgery,
the use of corticosteroids, and the rate of hospitalization (164,173,174,175,176,177,178). This
supports the use of immune-modifying agents (mercaptopurine or azathioprine) or one of the
anti-TNF agents earlier in the course of IBD.

In the absence of active inflammation, quiscent

disease may appear with IBS-like symptoms needing symptomatic treatment and individual
support.
Conventional medical treatment.
Sulphasalazine was the first compound found to be effective in the control of UC (12). After
identification of 5-aminosalicylate as the active compound of sulfasalazine, the routine
preparations today include Azo-bonded (Sulphalazine, Balsalazine, Olsalazine), slow release
(Pentasa), and modified release, pH dependent(Asacol,Salofalk, Mezavant) compounds,

for

active treatment or during remission, as oral or rectal 5-ASA.
For active disease or a flare of moderate severity, prednisone of 20-40 mg/day is often sufficient,
followed by tapering of steroids. Corticosteroids may be administered by various routes
depending on the location and severity of disease; they may be administered intravenously (ie,
methylprednisolone, hydrocortisone), orally (ie, prednisone, prednisolone, budesonide,
dexamethasone), or topically (ie, enema, suppository, or foam preparations).Corticosteroids are
limited by their adverse effects, particularly with prolonged use. Periodic assessment of bone
mineral density is recommended for patients taking steroids for more than 3 months. Topical
steroids are available for Crohn disease with ileal or ileocecal involvement (179). Despite first-pass
metabolism, which limits systemic adverse effects, some absorption occurs over a prolonged
period of exposure. Applications for colonic involvement are underway.
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Patients are candidates for immunomodulators (azathioprine, 6-mercaptopurine, methotrexate) or
anti-TNF agents (infliximab, adalimumab, certolizumab pegol) and or other biologic
agents(Cyclosporin A, Tacrolimus) if flares are frequent (>1-2 times) or in fulminant disease, if the
duration of steroid use is prolonged (more than a few weeks per year), if reduction of the steroid
dose causes recurrence of symptoms (steroid dependent), or if steroids do not appear to be effective
(steroid refractory,penetrating disease). Before starting therapy with AZA or 6-MP, patients should
undergo assessment of the thiopurine methyltransferase (TPMT) genotype or phenotype.
Individuals who have low enzyme activity or are homozygous deficient in the TPMT mutation are
at risk of severe leukopenia (sometimes dose dependent), with potential septic complications, and
may not be good candidates for therapy with these drugs.
A systemic review of the efficacy of biologic therapies in IBD confirmed that anti-TNF-alpha
agents and integrin blockers are effective in inducing remission of active Crohn disease.(186)For
Crohn disease, the response rate may be as high as 80%, and the induction of remission rate is
30-50% after a single dose. For ulcerative colitis, the response rates may be as high as 50-70%. For
both CD and UC, the clinical remission rates are about 50% of the response rates. Nevertheless,
patient reported response rates are generally better than clinical or endoscopic response or
remission rates..
Monitoring of biologic treatment includes measurements of trough levels and anti-TNF antibodies
(180). Before anti-TNF agents are administered, screening should be done for
coexistent infection, including Mycobacterium tuberculosis, and caution is advised if a patient is a
carrier for the hepatitis B virus. Biologic compounds for clinical use today include Infliximab,
adalimumab, certolizumab, golimumab, natalizumab, vedolizumab as well as generic preparations.

Probiotic agents.
Supplementation of the high-potency probiotic mixtures (181) have been shown in some reports to
reduce ulcerative colitis activity in patients with mild to moderate relapsing disease during
treatment with 5-ASA. Studies in patients with Crohn disease have been much less promising.
Antibiotics.
Metronidazole and ciprofloxacin are the most commonly used antibiotics in persons with IBD
17

(182). In UC treatment efficacy is low and partly contraindicated because of an increased risk of
developing antibiotic-associated pseudomembranous colitis and increase the risk of Clostridium
difficile colitis. In persons with Crohn disease, antibiotics are usedon various indications, most
commonly for perianal disease, fistulas, and intra-abdominal inflammatory masses.

Management during Remission.
Medications used to achieve remission should be continued, except steroids, in a lower dose.The
duration of treatment should be related to individual risk of relapse, complications and safety
aspects, which are all heavily focused in today’s research.

Surgical Intervention
Ulcerative colitis is a surgically curable disease. However, Crohn disease can involve any segment
of the gastrointestinal tract from the mouth to the anus whereby surgical resection is not curative.
Moreover, recurrences are frequent. In addition, repeated need for surgery and bowel resection
may result in short gut syndrome and dependence on parenteral nutrition.
Ulcerative colitis.
Surgical intervention (10-30%) is indicated for patients in whom medical therapy fails, for those
with colonic dysplasia or malignancy, toxic megacolon and perforation. Up to 30% of patients may
require operative management. The surgical options for ulcerative colitis vary (14). Currently, the
two most common choices are proctocolectomy with ileostomy and total proctocolectomy with
ileoanal anastomosis (IPAA). The major complication of this procedure is postoperative
development of acute or chronic pouchitis. IPAA offers an excellent option for younger patients
with ulcerative colitis and concerns with body image, but is also associated with a substantial rate
of infertility (183). Elective surgery can be performed laparoscopically. For fulminant colitis, the
surgical procedure of choice consists of a subtotal colectomy with end ileostomy and creation of a
Hartmann pouch.
Crohn disease.
Surgery for Crohn disease (up to 80%) is most commonly performed in cases of complications of
the disease (strictures, fistulas). Conservative resection is advocated (including potential
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stricturoplasty, as opposed to resective surgery) to preserve bowel length in case additional surgery
is needed in the future (184).
Symptomatic enteroenteric fistulas are generally resected, although recurrence is common.
Postoperative medical therapy often prevents recurrence, although data are lacking regarding
efficacy. A meta-analysis of 9 randomized trials suggested that 5-ASA preparations provide a very
modest benefit for maintenance (185). The preferred program of prevention varies between
immunomodulators and biologic therapy. The World Gastroenterology Organization (WGO)
recommendations for tapering corticosteroids in the peri- and post operative setting depend on the
duration of corticosteroid us (186). Before undergoing major elective surgery, women with IBD
should stop using combined oral contraception for a minimum of 4 weeks before the surgery.
Diet
In UC, low-residue diet may reduce the frequency of bowel movements. Unlike in UC, diet, such
as liquid or predigested formulations may reduce inflammation in CD. Palatability may limit the
intake of adequate energy, and parenteral alimentation may be needed.
Multivitamin supplementation is recommended in patients with IBD. The link between vitamin D
and IBD may be of particular importance (187,188,189) as low vitamin D levels increase the risk
of surgery and hospitalization, both in CD and UC
Steroid users are candidates for vitamin D and calcium supplementation, patients with ileal
resections or dysfunction candidates for vitamin B12, and parenteral iron (IM weekly or IV) should
be used in patients with chronic iron-deficiency
Reproduction and Pregnancy
Clinicians should review the prescribing information for medications in women who are
attempting to conceive, are pregnant, or are breastfeeding (190)All of the aminosalicylates and
corticosteroids appear to be safe in women in all phases of fertility, pregnancy, and lactation. Men
should avoid sulfasalazine during periods when they and their mates are attempting to become
pregnant due to reduced sperm counts. In women with IBD, fertility is normal or only minimally
impaired. For immune modifiers, increased birth defects have not been reported, and should be
continued throughout the pregnancy Methotrexate (MTX) is contraindicated due to teratogenic
effects, and should be discontinued 3 months prior to planned conception.
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Most infants born to parents with IBD are healthy. Familial, maternal, and paternal IBD has been
linked to preterm birth, which might be explained by genetic mechanisms (191). The prevalence
of spontaneous abortion is slightly higher in patients with IBD (12.2%) than in the general
population (9.9%). Previous proctocolectomy or ileostomy is not an impediment to successful
pregnancy, however, controversy exists regarding the type of delivery (cesarean or vaginal) that
is most appropriate when a woman has had ileal pouch/anal anastomosis surgery.Women who
have undergone such a procedure should consult with their obstetricians and gastroenterologists.
Folate supplements should be taken.
Continuation of TNF-alpha inhibitors during pregnancy is safe (FDA category B), but concerns
have been raised about high levels of maternally administered anti-TNF agents being found in the
fetal circulation. The manufacturers of infliximab and adalimumab recommend that these 2 agents
be discontinued during the third trimester of pregnancy, although there is no documentation of fetal
harm. Certolizumab does not cross the placenta.
Both male and female partners receiving methotrexate should use effective contraception for a
minimum of 3 months following treatment with this agent. In women who have Crohn disease and
small bowel disease and malabsorption, or who have been using antibiotics, oral contraception may
have reduced effectiveness (190).
Breastfeeding
Sulfasalazine metabolites can be detected in breast milk. Low concentrations of mesalamine and
higher concentrations of its metabolites can also be detected in breast milk, but the significance of
this is unknown. In addition, corticosteroids can also be detected in breast milk.
Immune modifiers are excreted in breast milk and should be considered only on a case-by-case
basis; either the immune modifier should be discontinued or the infant should be bottle fed.
Antibiotics (metronidazole, ciprofloxacin) should generally be avoided during lactation, because
they are excreted in breast milk; either breastfeeding or the drugs should be discontinued. These
agents are probably safe for fertility and during pregnancy.
Anti-TNF agents (ie, infliximab, adalimumab) traverse the placenta, whereas certolizumab does
not, because of the absence of the Fc fragment. They are found in the cord blood but not in breast
milk.
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Although small amounts of the topical agents are absorbed and thus may be excreted in breast milk,
the concentrations are much lower than those with the oral forms of the same medications. These
medications are probably reasonably safe in breastfeeding.

Conclusion
Although significant advances have been made over the last 50 years in the care of patients with
IBD, these diseases constitute a huge clinical problem with e.g. approximately 2.2 million
affected Europeans. A basic problem is that we still do not know the etiology of the disease
processes, and pathogenesis is only partly understood. Thus, there is no causal treatment as of
today and an intensive research effort on all aspects of these diseases is still warranted.
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