Smoking increases the risk of EIM in CD but not in UC
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Abstract
AIM: To demonstrate a high prevalence of extraintestinal manifestations (EIMs) in a prospective population-based cohort of inflammatory bowel disease (IBD) patients at first diagnosis as well as during the early course of the disease.
METHODS: EIMs are common in patients with IBD. Yet, data on the frequency of EIMs have mostly been assessed in patients from tertiary centers; however, data about the prevalence of EIMs at first diagnosis as well as factors influencing their incidence during the early course of disease from prospective population based cohorts are scarce. Here, we present data of patients of our population-based “Oberpfalz cohort“(Bavaria, Germany) from first diagnosis (up to 3 mo after first diagnosis) as well as during the early course of the disease. Possible risk factors were assessed calculating the relative risk as well as using logistic regression analysis.
RESULTS: In total, data of 257 newly diagnosed patients with IBD were evaluated [161 Crohn´s disease (CD), 96 ulcerative colitis (UC) patients]. Median time of follow up was 50 mo after first diagnosis. In 63.4% of all patients (n = 163), an EIM was diagnosed at any point during the observation period. At first diagnosis, patients with CD had a significantly increased risk to suffer from an EIM [CD n = 69 (42.9%) vs UC n = 21 (21.9%), P < 0.001, RR 1.96 (1.30-2.98)]. Active smoking increased the risk of patients with CD to develop an EIM during the early course of the disease, but notably not of patients with UC (RR 1.96, P = 0.046, 95%CI: 1.01-3.79). In addition, using logistic regression analysis, the need of IBD-related surgery and young age at first diagnosis were identified as risk factors for the development of an EIM in CD patients. No association with EIMs was found for the factors gender, localisation of the disease and positive family history of IBD. In contrast, no such key factors could be identified to increase the risk for the development of an EIM in UC patients. 
CONCLUSION: We found a high prevalence of EIM in this cohort at first diagnosis and during the early course of the disease. In patients with CD, smoking, need for surgery and younger age at first diagnosis are risk factors for the development of an EIM. 
© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.  
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Core tip: Owing to the high prevalence of extraintestinal manifestations in patients with inflammatory bowel disease (IBD), Crohn´s disease (CD), ulcerative colitis have to be considered as systemic diseases. However, prospective data on on the prevalence of extraintestinal manifestation (EIM) at first diagnosis from population-based cohorts are lacking. We found a high prevalence of EIMs in our population-based cohort of IBD patients at first diagnosis with an increased risk for patients with CD. More than 60% of patients developed an EIM during the early course of disease. Smoking, young age at disease onset and the need for IBD-related surgery were identified as risk factors to develop an EIM in CD.
Ott C, Takses A, Obermeier F, Schnoy E, Müller M. Smoking increases the risk of extraintestinal manifestations in Crohn´s disease. World J Gastroenterol 2014; In press
INTRODUCTION
Given that many patients with inflammatory bowel diseases (IBD) are affected by extraintestinal manifestations (EIMs) at any point during their disease course, Crohn´s disease (CD) and ulcerative colitis (UC) have to be considered as systemic diseases. In general, extraintestinal manifestations and complications can be divided into three different groups. The first group includes IBD-related diseases, which mainly correlate with intestinal disease activity and which are ameliorated by treatment of the underlying disease (e.g., peripheral arthritis, erythema nodosum). The second contains EIMs, which are activity-independent such as primary sclerosing cholangitis (PSC) and ankylosing spondylitis. Finally in the third group, IBD-related extraintestinal complications have to be considered which are caused by the disease itself due to the loss of function of diseased or resected bowel (e.g., micronutrient deficiencies) and those due to specific treatments (e.g., peripheral neuropathy, drug induced fatty liver disease)[1].

In different studies, the prevalence of EIMs in patients with IBD varied between 6%-53%, depending on the study design and criteria used[2-8].  The most common EIMs include arthralgias/arthritis, cutaneous, ophthalmologic and hepatobiliary manifestations, but also less frequent manifestations such as pulmonary or neurologic involvement have to be considered in IBD patients. Of clinical importance, extraintestinal symptoms might appear prior to first diagnosis of an IBD, simultaneously with the occurrence of intestinal symptoms or even after resection of affected bowel segments.
Most studies on the prevalence of EIMs in IBD patients have been conducted in tertiary centers including consecutive patients at any time point during their disease course. There are only few studies focusing on the prevalence of EIM at the time of first diagnosis [9]. Two of them are retrospective studies from tertiary centers in Iran and China, respectively and there is just one population based cohort using the data of a Medicaid database to conduct a retrospective matched-cohort study [10-12]. However, prospective studies on the prevalence of EIM at first diagnosis from population-based cohorts are lacking. Therefore, the aim of our study was to assess the prevalence of different EIM in patients with IBD at onset of the disease and during the early course. Furthermore, we aimed to identify possible risk factors for the development of an EIM during the first years of the disease. 
MATERIALS AND METHODS
Patients

We raised a prospective population based cohort in the rural region of Oberpfalz (Bavaria, Germany) setting up a network of reporting clinicians and general practitioners including internists, gastroenterologists, surgeons and pediatricians, in hospitals as well as in private practice as described elsewhere [13]. This study was approved by the institutional ethics committee on human studies according to criteria of the modified Helsinki Declaration of 1983. 

Patients were included in this study, if they presented with a first diagnosis of IBD during January 01, 2004, and December 31, 2008. For each patient, a standardized data form was completed at the time of first diagnosis by the attending physician including demographic data (date of birth, gender, place of residence), date of diagnosis, extent of disease, family history of IBD, extraintestinal manifestations and actual laboratory tests. After informed consent, all patients were contacted by the study centre personnel. During follow up, informations on the course of the disease, appearance of different EIMs, need for IBD-related surgery (resections in CD, colectomy in UC), medical therapies and risk factor exposure were collected using pretested standardized questionnaires.
The prevalence of an EIM at first diagnosis as well as during the early course of the disease was assessed. Possible risk factors for the development of an EIM during the early course of the disease were evaluated including gender, age at disease onset, colonic involvement in CD patients and pancolitis in UC patients, respectively, active smoking at first EIM occurrence, positive family history of IBD, need of IBD-related surgery, the presence of perianal fistula in CD, reaction to systemic corticosteroid therapy and the need of immunsuppressants or anti-tumor necrosis factor (TNF)-therapies.
Definitions of EIMs
We evaluated the main EIMs including peripheral arthropathies, ophthalmologic manifestations (conjunctivitis, episcleritis, uveitis), erythema nodosum, pyoderma gangrenosum, sacroiliitis and PSC. 
Peripheral arthropathies were divided into peripheral arthralgias in patients with painful joints without obvious swelling, but with decreased range of motion and in patients with peripheral arthritis (type I or II) with pain and swelling. Patients with ocular and cutaneous manifestations were diagnosed by specialists in our center. The diagnosis of sacroiliitis with typical clinical symptoms and characteristic findings in X-ray or magnetic resonance imaging was solely made by a rheumatologist. For the diagnosis of PSC a magnetic resonance cholangiopancreatography or endoscopic retrograde cholangiopancreatography had to be performed to visualize the typical irregular bile ducts with multifocal strictures. 
Statistical analysis

Statistical analysis was performed using SPSS software (IBM SPSS 21.0, Armonk, NY, United States). Data are given as numbers, percentages and relative risks (RR) with 95% confidence interval (CI). 

Univariate analyses were performed using chi squared testing based on a 95% confidence level (two sided) or Fisher´s exact test as appropriate. The association of possible risk factors to develop an EIM during the observation period was analyzed using a binary logistic regression model with EIM being the dependent (outcome) variable (yes vs no). Independent variables in the regression model were age at disease onset (≤ 40 years vs > 40 years), colonic involvement in CD (yes/no), pancolitis in UC (yes/no), active smoking at the time, the EIM occured for the first time (yes/no), positive family history of IBD (yes/no), need of IBD-related surgery (yes/no), the presence of perianal fistula in CD (yes/no) and the use of immunsuppressants or anti-TNF-therapies (yes/no). P values less than 0.05 were considered as statistically significant.
RESULTS
Two-hundred and fifty-seven patients with newly diagnosed IBD were included in this study. CD was diagnosed in 161 patients (males/females 71/90), 96 patients were suffering from UC (males/females 50/46). The median observation period was 50 mo (min. 12, max. 101; SD 19.3 mo). At first diagnosis, significantly more patients with CD compared to UC suffered from an EIM [CD n = 69 (42.9%) vs UC n = 21 (21.9%), P < 0.001, RR 1.96 (1.30-2.98)]. During the whole observation period, 163 patients (63.4%) of patients presented at least one EIM, 24 patients were affected by more than one EIM (14.5%). A new or further EIM during the early course of the disease occurred in 115 patients (44.7%, CD n = 79, UC = 36, P = 0.07). In 64 patients, the EIM present at first diagnosis resolved during the early disease course (66%, CD n = 47, UC n = 17, P = 0.63) (Table 1). The risk to develop more than one EIM did not differ in patients with CD compared to patients with UC (CD n = 18, UC n = 6, P = 0.57).
Frequency of different EIMs

Details on the prevalence of the different EIMs at first diagnosis are given in Table 2. Arthralgia was the most common EIM at first diagnosis with 17.8% in CD and 14.6% in UC patients, followed by arthritis (8.9% in CD, 5.2% in UC). No differences could be detected regarding the prevalence of arthralgias, arthritis, ocular manifestations, sacroiliitis, pyoderma gangrenosum and PSC in CD vs UC. In contrast, there was a significantly higher prevalence of erythema nodosum in CD patients at first diagnosis compared to UC (P = 0.002). 
Of note, the EIM resolved in 64 patients during the observation period. One-hundred and fifteen patients developed a new EIM. Details of the different EIMs during the early course of the disease are presented in Table 3. Arthralgia and arthritis were still the most common EIMs in both patient groups. During the observation period, the development of specific EIMs did not differ between CD and UC patients. 
Evaluation of possible risk factors in Crohn´s disease

In univariate analysis, no gender related preponderance to develop an EIM was found, neither at first diagnosis (m/f 47.6% vs52.4%, P = 0.64), nor during follow up (m/f 53.3% vs 51.1%, P = 0.87) in CD patients.
In patients aged 40 or less at the onset of CD, the risk to develop an EIM during the early course of the disease was significantly increased (P = 0.026, RR 2.4, 95%CI: 1.01-5.23). 

As colonic disease in CD patients is described to increase the risk for EIMs, we evaluated all EIMs according to disease localisation. In our population, no correlation of colonic disease and any type of EIM was found (EIM at any point and colonic involvement P = 0.83, RR 1.1, 95%CI: 0.5-2.2).   
In 35 patients with CD (21.7%), at least one first-degree relative was also affected of IBD, which was defined as positive familiy-history. The variable ‘positive familiy-history’ showed no correlation with the diagnosis of an EIM (P = 1.0, RR 1.0, 95%CI: 0.45-2.40).

Smoking was defined “yes”, if the patient was an active smoker at the time the EIM was diagnosed for the first time. At first diagnosis, 45 patients (24.9%) were active smokers. At the time, the EIM became obvious, 55 patients (34.2%) were active smokers. In our cohort of CD patients, an association of active smoking with the risk to develop an EIM became obvious (RR 1.96, P = 0.046, 95%CI: 1.01-3.79). Moreover, active smoking was strongly associated with the occurence of arthralgias (RR 3.6, P = 0.021, 95%CI: 1.17-11.04). 
At first diagnosis, 19 patients were diagnosed with perianal fistula (12.8%), 10 patients had fistulas other than perianal (e.g., entero-enteric, 6.7%). In 26 patients an abscess was found at first diagnosis (17.4%). In total, 27 patients (16.8%) with CD had to undergo IBD-related surgery, mainly due to fistula or abscesses. If the patient needed surgery for his disease, the risk to suffer from an EIM was significantly increased (RR 2.93, P = 0.015, 95%CI: 1.2-7.16). In contrast, the presence of perianal fistulas had no influence on the development of EIMs (P = 0.72, RR 1.2, 95%CI: 0.40-3.84). 
According to disease specific therapies at first diagnosis, 69 patients with CD were treated with systemic corticosteroids (46.3%), 28 patients with budesonide (18.8%), 24 (16.1%) with mesalamine, 2 patients (1.3%) with azathioprine monotherapy and 6 patients with systemic steroids and azathioprine (4.0%). In 63.1% of patients with steroid therapy, the EIM present at first diagnosis resolved during the observation period. During the early course of the disease, 27 patients never received systemic corticosteroids (17.1%), whereas 76 patients (47.2%) were treated with an immunosuppressive therapy [azathioprine or methotrexate n = 55 (74.3%), anti-TNF-therapy n = 19 (25.7%)]. There was no correlation found with the specific response towards corticosteroid therapy and the development of an EIM including induction of remission (46.3%), steroid-dependency (35.8%), or steroid-refractory course (17.9%) (Steroid-dependent P = 0.30, RR 0.5, 95%CI: 0.1-1.8; steroid-refractory P = 1.0, RR 1.0, 95%CI: 0.3-3.8). 
In addition, patients with EIMs - neither suffering from disease-activity dependent EIM nor disease-activity unrelated EIM- were not treated more frequently with immunosuppressive agents (azathioprine, methotrexate) or anti-TNF-therapy (infliximab, adalimumab) compared to patients without an EIM (P = 0.82, RR 1.1, 95%CI: 0.6-2.0). Rates of clinical remission were not different in patients with or without EIMs. Patients with an EIM during the observation period achieved remission in 78.1% of cases, 76.6% of patients without an EIM were in remission with an average duration of remission of 19 and 28 month, respectively (P = 0.84, RR 1.1, 95%CI: 0.49-2.44). 
Logistic regression modell evaluating risk factors to develop an EIM in CD 

The results of the binary logistic regression model with EIM being the dependent (outcome) variable are given in Table 4. The multivariable model still suggests an increased risk to develop an EIM in patients needing surgery for IBD, active-smoking patients and patients with younger age at first diagnosis.  
Evaluation of possible risk factors in ulcerative colitis

We also evaluated these risk factors in patients suffering from UC. No relationship was identified according the development of an EIM and the variables gender, diagnosis of pancolitis, positive family history, active smoking, younger age at first diagnosis, the need of immunosuppressive therapy/anti-TNF-therapy or the reaction to corticosteroid therapy. In detail, 52 patients with UC received systemic corticosteroids at first diagnosis (49.5%), 23 patients (21.9%) were treated with mesalamine and no patient had an immunosuppressive therapy. The corticosteroid therapy induced remission in 44.1% of patients, 33.8% became steroid-dependent and 22.1% of patients had a steroid-refractory course of their disease. During the observation period, 23 patients (24.2%) never had corticosteroids and 27 patients (28.4%) needed an immunosuppressive therapy [azathioprine or methotrexate n = 23 (85.2%), anti-TNF-therapy n = 4 (14.8%)]. 

In 76.5% of patients with UC receiving corticosteroids, the EIM present at first diagnosis resolved during the observation period. However, no correlation was found with the reaction to corticosteroid therapy and the development of an EIM during the observation period (steroid-dependent P = 0.67, RR 1.3, 95%CI: 0.4-4.5; steroid-refractory P = 0.16, RR 2.6, 95%CI: 0.7-10.1). 
As presented in Table 5, only the need of surgery (colectomy in all cases) significantly increased the risk of a concomitant EIM (P = 0.03, RR 9.52, 95%CI: 1.06-85.08). However, as expected, the number of affected patients was rather small (n = 6 needing surgery). 
Relationship of different EIMs
We finally assessed the relationship of different EIMs in patients suffering from more than one EIM. The presence of arthralgias was significantly associated with an ocular manifestation (P < 0.001, RR 6.1, 95%CI: 2.11-17.51). In addition, patients suffering from arthritis had an increased risk to develop ocular manifestations (P = 0.001, RR 5.64, 95%CI: 1.92-16.61) and sacroiliits (P = 0.12, RR 5.41, 95%CI: 1.26-23.19), respectively. 
DISCUSSION
Several studies, mostly retrospective or case-control from tertiary centres have shown a high prevalence of EIMs in patients with IBD, ranging from 6%-53%. However, prospective data focusing on the concomitance of EIMs at first diagnosis and during the early course of the disease from a population-based cohort are lacking. Therefore, owing to the high impact of EIMs on the patients´ quality of life, this study aimed to evaluate the prevalence of EIMs in IBD patients at the onset of their disease and during the early-course of disease. Additionally, we assessed factors possibly related with the development of an EIM during the first years after diagnosis of an IBD.
The wide variations in the prevalence of EIMs may on the one hand be explained by the differences in study design, inclusion criteria and the patient cohorts used. On the other hand, the development of EIMs may vary due to geographically differences, as African-Americans, for example, seem to be at higher risk to develop EIMs compared to Caucasians [14-16].

One of the lowest prevalence rate of EIM was reported by Bernstein et al. with an overall EIM rate of only 6.2% in IBD patients with a minimum 10-year course of their disease [3]. However, arthralgias and arthritis were excluded from this study, which represent the most common EIMs in several reports [4, 7, 8, 17, 18].
In our population, the incidence of an EIM at first diagnosis was 36.2% in all patients with a significant preponderance in CD patients (43.5% vs 21.9% in UC). These results are in line with the study of Greenstein et al. (prevalence of 36% in an IBD cohort of 700 patients) [6] and with recent data from a geographically similar cohort from Switzerland, in which 43% of CD patients and 31% of UC patients suffered from EIMs [4]. Nevertheless, 64.2% of patients in our study developed at least one EIM at any point during the early course of their disease with a median observation period of 50 mo. These findings are even higher than the rate of EIMs described by Löfberg et al. in his study on the effect of Adalimumab on EIMs in CD, which was reported to be 53% in 945 patients [8]. One may speculate, that this high rate of EIMs - especially of disease-activity dependent EIMs – is related to the population-based design of our study as in this cohort, patients are seen by general practitioners and not in tertiary centres to some extent, in particular if they have only few abdominal symptoms and the course of the abdominal disease is relatively mild at first diagnosis and during the first years after onset.

The increased risk for patients with CD to develop an EIM has been reported from several studies [4, 6, 10, 19-21]. In contrast, only few series did not find any association of EIMs with the kind of IBD type [3, 22]. In our cohort, the incidence of EIMs was higher in patients with CD at first diagnosis, whereas the risk to develop a new EIM during the early course of the disease was not different between CD and UC. 
The most common EIMs in our study were arthropathies, both in CD and UC. As mentioned above, these results are in line with several studies confirming the high rates of joint involvement with arthralgias described in up to 47.1% of patients [8] and arthritis in about 20%-33% [4, 6, 7, 23]. 
Patients suffering from one extraintestinal manifestation seem to be at increased risk to develop further extraintestinal symptoms, in particular if joints, the biliary tract, eyes or skin (erythema nodosum) are involved. Therefore, a common pathogenic pathway is suggested in some extraintestinal manifestations, as they tend to appear simultaneously in affected patients [24]. 

As provided by Vavricka et al[4], we also found an association of peripheral arthritis with sacroiliitis. Additionally, a relationship of arthropathies and ocular manifestations became obvious in our series.
Erythema nodosum, representing another disease-actvity dependent EIM, is reported to occur more frequently in CD patients and females [25]. In our cohort, significantly more patients with CD were found to suffer from Erythema nodosum at first diagnosis, but we could not find a female predisposition. The prevalence at first diagnosis compares well with previous data, reporting rates of Erythema nodosum between 2%-7.5% in CD and 0.9-4% in UC [6, 19, 26]. During the early disease course, the frequency of Erythema nodosum decreased, most probably due to induction of specific treatment for the underlying bowel disease. 
Pyoderma gangrenosum, representing the second main IBD-related cutaneous manifestation, was diagnosed less frequently at disease onset, which is in accordance to previous studies reporting a prevalence of pyoderma gangrenosum between 0.6%-2.2% [25, 26].      

Our findings on the prevalence of sacroiliitis with an increased risk in CD patients are comparable to other series with an overall prevalence rate between 1%-6% [4, 6, 27]. Furthermore, the frequency of ophthalmologic manifestations in our cohort including conjunctivitis, episcleritis and uveitis is in line with the previous described rates between 2%-12% [4, 6, 7, 18, 19, 28]. 
There have been few studies evaluating factors, which influence the risk to suffer from EIMs. Several studies reported an increased rate of EIMs in patients with colonic CD, suggesting differences in immune tolerance mechanisms and bacterial flora being relevant for this finding [6, 17-19, 29]. In contrast, the study of Vavricka et al[4] could not confirm this association. In our series, neither colonic involvement in CD patients nor pancolitis in UC patients was identified to increase the risk to develop an EIM. This might be due to the fact that our cohort is studied during the early course of the disease, while disease location and extent is still limited in many patients with a chance for progression during the later years.  
In addition, a positive family history might influence the occurrence of EIM, as an association between different genetic markers and the development of EIMs has been shown [30]. There are only two studies directly addressing the impact of positive family history on the development of EIMs. Vavricka et al[4] found an increased risk for EIMs in CD patients with a positive family history of IBD, whereas Lakatos et al[19] reported joint and ocular manifestations being associated with familial UC. In our cohort, no relationship between a positive family history and the development of an EIM became obvious, neither in CD nor in UC patients.
Active smoking has been shown to have a negative impact on disease behaviour in CD patients resulting in higher rates of complications in several studies [31-34]. Lakatos et al[35] previously reported an association of smoking and EIMs in a Hungarian population. We clearly confirm this variable as a risk factor to develop EIMs during the early course of the disease in CD patients in our population based cohort. Manguso et al[36] found a negative influence of smoking on the development of EIM in UC patients, but this phenomenon became obvious not before a disease course of about 10 years. However, as we do not have data of passive smoking history, this must be considered as a possible confounder.
Of note, the need of surgery was related to an increased risk of EIMs in both, CD and UC patients in our study. In CD patients, 70.4% of patients which had to undergo surgery also suffered from an EIM. In UC, 83.3% of patients needing colectomy during the observation period presented with an EIM with the limitation of the small number of operated patients in UC. These findings are in contrast to previous reports not yielding an association of surgery with EIM [4, 18, 37]. One possible explanation for this relation of surgery to EIM might be the early stage of disease in our cohort with some patients presenting with severe disease at first diagnosis needing urgent surgery due to high activity. This high activity might also be responsible for the frequent development of disease-activity dependent EIMs in those patients.     
This study, presenting a high prevalence of EIMs at the onset of IBD, has several strength but also limitations. The main strength is the prospective population-based design of the study, not only including patients from hospitals or tertiary centres, but also patients with milder forms of IBD, which are mainly treated by their family doctors and general practitioners. The prospective follow up provided a favourable basis to avoid underreporting of EIMs during the early course of the disease, especially compared to retrospective results from databases. Yet, owing to the moderate incidence of IBD in our region, the number of patients assessed is lower compared to some former studies, which included patients at different points of the disease course. 
We are well aware of the fact, that the duration of follow up with a median of 50 mo might be too short to identify risk factors influencing the risk of EIMs later in the course. However, the focus of our study was to evaluate the frequency of EIMs during the early course of the disease and to identify possible risk factors at that stage, in order to increase the clinical awareness of EIMs. 
In conclusion, we demonstrate a high prevalence of EIMs in a prospective population-based cohort of IBD patients at first diagnosis as well as during the early course of the disease. In patients with CD, the need of IBD-related surgery, young age at first diagnosis and active smoking are associated with the development of EIM, whereas in UC no key risk factors could be identified. Owing to the high impact of EIMs on the quality of life in affected patients, one goal in the care of IBD-patients is to increase the awareness of these conditions, which in some cases are more incapacitating than the intestinal disease itself. Prompt diagnosis and sufficient treatment is essential to prevent severe morbidity and mortality in patients suffering from EIMs. Of note, our data strongly confirm the negative effect of smoking on the course of the disease, especially in CD patients.  
COMMENTS

Background

Crohn´s disease (CD) and ulcerative colitis (UC) are chronic diseases of the digestive tract. Main symptoms are abdominal pain and diarrhea, which may be bloody in severe cases. But as these diseases may also cause complications outside the gastrointestinal tract such as arthralgias, arthritis, inflammation of the eyes and lesions of the skin (erythema nodosum, pyoderma gangrenosum), inflammatory bowel diseases have to be considered as systemic diseases. 
Research frontiers

The manifestations outside the gastrointestinal tract – so-called extraintestinal manifestations (EIMs), are in some cases more incapacitating than the intestinal disease itself. Prospective studies on the prevalence of EIMs at first diagnosis from population-based cohorts of patients with inflammatory bowel diseases (IBD) are lacking. Therefore, the aim of this study was to assess the prevalence of different EIM in patients with IBD at onset of the disease and during the early course. 
Innovations and breakthroughs

A high prevalence of EIMs was found in this population-based cohort of IBD patients at first diagnosis, especially in patients with CD. Furthermore, authors were able to identify possible risk factors for the development of EIMs in patients with CD
Applications
Owing to the high impact of EIMs on the quality of life in affected patients, early recognition and adequate treatment is necessary to prevent severe morbidity and mortality. By demonstrating a high prevalence of extraintestinal manifestations, the awareness of these conditions might be increased and -as a consequence- the care of affected patients might be improved. 
Terminology 

IBD are chronic inflammatory conditions of the gastrointestinal tract with the two major types CD and UC. Main symptoms of these diseases are abdominal pain and diarrhea; CD: this inflammatory bowel disease can affect every part of the gastrointestinal tract from the mouth to the anus. Complications as stenosis or fistulas can occur; ulcerative colitis: in contrast to CD, ulcerative colitis is restricted to the colon and rectum; extraintestinal manifestations: beyond the intestinal manifestation of the disease, patients with inflammatory bowel disease can develop complications outside the gastrointestinal tract. The most common extraintestinal manifestations include arthropathies, cutaneous and ophthalmologic manifestations as well as manifestations of the hepatobiliary system.
Peer review 
The paper is informative and original in presenting the prevalence of extraintestinal manifestation of disease in a population of patients at first diagnosis of IBD or the early course of the disease. Undoubtedly, the clinical consequences of the findings are substantial. 
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Table 1 Patients characteristics at first diagnosis and during follow up n (%)
	
	
	All patients 
	Crohn´s disease 
	Ulcerative colitis 
	P-value, RR (95%CI)

	 
	
	n = 257
	n = 161 (62.6)
	n = 96 (37.4)
	

	Gender male/female
	
	n = 121 (47.1%)/n = 136 (52.9%)
	n = 71 (44.1)/n = 90 (55.9)
	n = 50 (52.1)/n = 46 (47.9)
	0.22

	EIM at first diagnosis
	At least 1 EIM
	91 (35.4)
	70 (43.5)
	21 (21.9)
	< 0.001; RR 1.96 (1.30-2.95)

	New EIM during follow up
	At least 1 EIM
	115 (44.7)
	79 (49.1)
	36 (37.5)
	0.07

	EIM at any point of obervation 
	At least 1 EIM
	163 (63.4)
	114 (69.9)
	49 (30.1)
	0.001; RR 1.39 (1.11-1.73)

	
	> 1 EIM
	24 (14.5)
	18 (15.5)
	6 (12.2)
	0.39

	New EIM during follow up
	
	94 (36.6)
	64 (39.8)
	30 (31.3)
	0.17

	EIM resolved during follow up
	
	64 (66.0)
	47 (64.4)
	17 (70.8)
	0.63

	Disease phenotype at first diagnosis
	Crohn´s disease
	
	Terminal ileum (L1)                          56 (34.8)
	
	

	
	
	
	Colon (L2)              
40 (24.8)
	
	

	
	
	
	Terminal ileum and colon (L3)                   
61 (37.9)
	
	

	
	
	
	Upper GI-tract (L4)               2 (1.2)
	
	

	
	Ulcerative colitis
	
	
	Proctitis                    36 (37.5)
	

	
	
	
	
	Left-sided colitis         23 (24.0)
	

	 
	
	
	
	Pancolitis              
29 (30.2)1
	


 1Not applicable in 8 patients. EIM: Extraintestinal manifestation.
	
	All patients n = 257 
	Crohn´s disease 
	Ulcerative colitis 
	P

	Arthralgia 
	40 (16.3)
	26 (17.8)
	14 (14.6)
	0.60

	Arthritis
	18 (7.3)
	13 (8.9)
	5 (5.2)
	0.50

	Ocular manifestation
	5 (2.1)
	2 (1.4)
	3 (3.1)
	0.63

	Active sacroiliitis
	12 (4.9)
	11 (7.6)
	1 (1.0)
	0.06

	Pyoderma gangrenosum
	2 (0.8)
	1 (0.7)
	1 (1.0)
	0.95

	Erythema nodosum
	7 (2.7)
	7 (4.9)
	0
	0.002

	PSC
	1 (0.4)
	0
	1 (1.0)
	0.4


Table 2 Different extraintestinal manifestations at first diagnosis n (%)
PSC: Primary sclerosing cholangitis.
	
	All patients n = 257
	Crohn´s disease
	Ulcerative colitis
	P

	Arthralgia 
	89 (34.6)
	56 (34.8)
	33 (34.4)
	1.0

	Arthritis
	23 (8.9)
	13 (8.1)
	10 (10.4)
	0.65

	Ocular manifestation
	19 (7.4)
	13 (8.1)
	6 (6.2)
	0.81

	Active sacroiliitis
	7 (2.7)
	5 (3.1)
	2 (2.1)
	1.0

	Pyoderma gangrenosum
	0
	
	
	

	Erythema nodosum
	1 (0.4)
	1 (0.6)
	0
	1.0

	PSC
	1 (0.4)
	0
	1 (1.0)
	0.4


Table 3 Different extraintestinal manifestations during the observation period n (%)
PSC: Primary sclerosing cholangitis.

Table 4 Univariate analysis and logistic regression model (outcome variable = extraintestinal manifestation during observation period) for Crohn´s disease n (%)
	
	
	
	Univariate analysis
	Logistic regression analysis

	Variable
	Category (n)
	With EIM 
	P-value
	RR (95%CI)
	P-value
	RR (95%CI)

	Surgery
	Yes (27)
	19 (70.4)
	0.015
	2.93 (1.20-7.16)
	0.015
	3.19 (1.26-8.02)

	
	No (134)
	60 (44.8)
	
	
	
	

	Smoking
	Yes (55)
	33 (60.0)
	0.046
	1.96 (1.01-3.74)
	0.023
	2.36 (1.13-4.93)

	
	No (106)
	46 (43.4)
	
	
	
	

	Age 
	≤ 40 yr (126)
	62 (49.2)
	0.026
	2.40 (1.01-5.23)
	0.011
	2.94 (1.28-6.76)

	
	> 40 yr (35)
	22 (62.9)
	
	
	
	

	Family history
	Yes (35)
	20 (57.1)
	0.51
	1.29 (0.61-2.75)
	0.26
	1.59 (0.71-3.55)

	
	No (126)
	64 (50.8)
	
	
	
	

	Sex
	Female (90)
	46 (51.1)
	0.87
	0.9 (0.49-1.69)
	0.07
	0.52 (0.25-1.05)

	 
	Male (71)
	38 (53.3)
	
	
	
	


EIM: Extraintestinal manifestation.

Table 5 Univariate analysis for ulcerative colitis n (%)
	
	
	
	Univariate analysis

	Variable
	Category (n)
	With EIM (%)
	P-value
	RR (95% CI)

	Sex
	Female (46)
	17 (37.0)
	0.92
	0.96 (0.42-2.20)

	
	Male (50)
	19 (38.0)
	
	

	Pancolitis1
	Yes (29)
	12 (41.4)
	0.49
	1.38 (0.55-3.44)

	
	No (59)
	20 (33.9)
	
	

	Surgery
	Yes (6)
	5 (83.3)
	0.03
	9.52 (1.06-85.08)

	
	No (90)
	31 (34.4)
	
	

	Family history
	Yes (5)
	1 (20.0)
	0.65
	0.39 (0.04-3.66)

	
	No (90)
	25 (38.9)
	
	

	Smoking
	Yes (19)
	7 (36.8)
	0.80
	1.14 (0.42-3.13)

	
	No (77)
	29 (37.7)
	
	

	Age 
	≤ 40 yr (67)
	27 (40.3)
	0.39
	0.67 (0.26-1.68)

	
	> 40 yr (29)
	9 (31.0)
	
	

	Immunosuppressive therapy
	Yes (27)
	11 (40.7)
	0.71
	1.18 (0.48-2.95)

	 
	No (68)
	25 (36.8)
	
	


1Not applicable in 8 patients. EIM: Extraintestinal manifestation.
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