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One of the common presentations of the IBS is constipation; also IBS can lately cause chronic constipation so it is sometimes difficult for general practitioners to distinguish between these two presentations in their daily practice. We finally decided to include both because using this broad definition of exposure we ensured that all patients with any of these conditions were included in our cohort.

In order to present data separately we have now included IBS and chronic constipation as independent variables in the case control analysis.

Regarding the case-control analysis and in order to better clarify this point we have added to the Discussion section the following paragraph: "Nevertheless, in the case control analysis we did not find a clear association between IBS or chronic constipation, but these results must be taken with caution due to the small numbers." (Line 305)

Diarrhea drugs were linked to ischemia: is this because of IBS? Needs teasing out.

There are specific paragraphs in the Discussion section focused on this topic: "Our data could not distinguish between a plausible adverse effect of constipation or diarrhea induced by these drugs as mentioned above or a direct causal role of these drugs". (Line 331) "A number of considerations of this study need to be addressed. Some of the risk factors included in this study are uncommon and due to the small numbers the risk estimates should be interpreted with caution." (Line 340)

However a new sentence has been added in order to strengthen this specific point:

"These results must be taken with caution since our data could not distinguish between a plausible adverse effect of constipation or diarrhea drug-induced, as mentioned above, and a direct causal role of these drugs". (Line 331)

3. What is "colitis" -used loosely in methods and results. Please revise.

1)

Considerations: The term "colitis" includes recorded codes of inflammatory intestinal diseases other than those corresponding to ulcerative colitis and Crohn disease (IBD in the manuscript). The term "colitis" includes: bacterial colitis, allergic colitis, infective colitis such us pseudomenbranous, amoebic, due to cytomegalovirus and non infective colitis not otherwise specified.

2) Modifications: b. A brief description has now been included in the footer immediately below the Table 2, and c. In order to clarify this term, where appropriate, corresponding text in the body of the manuscript has been modified:

i. Third paragraph of the Results section has now been rewritten as follows:

"….and those who experienced diarrhoea/colitis in the previous year (7.9 [2.9-21.7] and 11.3 [3.2-40.2], respectively)". (Line 225)

"….and those who experienced, considered as different clinical entities, diarrhoea (7.9 [2.9-21.7]) and colitis (11.3 [3.2-40.2]) in the previous year."

ii.

All terms included as "diarrhoea/colitis" have now been considered separately and without backslash to avoid any potential misleading.

Reviewer: 2 Comments for Transmission to the Authors

There are some errors in the text: a) Page 5, line 58: the date in this line (December 31, 2001) does nor match with the one mentioned in "Patients and methods" section.

We are not sure what the reviewer´s concern is. Dates are described in the manuscript as follow:

"Two separate cohorts were created: a) the first cohort included all patients with a first ever recorded diagnosis of IBS or chronic constipation (CC) during the period 1st January 1994 to 31st December 2000 and b) all remaining patients free of IBS and CC constituted the second cohort (general population cohort)." 1994 to 2000 was the period of time in which we ascertained both cohorts: IBS/CC and General Population (i.e. corresponds to the cohorts inception period or period of inclusion of patients into the study cohorts) December 31, 2001 was the end of the follow-up period to ascertain cases of intestinal ischaemia. This allowed a follow-up period of at least one year for those patients who entered in the cohort at the end of 2000. All of these points have now been corrected in the manuscript.

b) Title of

With respect to methodological issues:

1) The text should clarify if weight and height were self-reported.

The following sentence included in the Risk Factor Information paragraph has now been rewritten as follows:

"(calculated from recorded height [in m] and weight [in kg] by the GP during routine care)," (Line 171)

2) Authors should give some data concerning the validity of alcohol intake and smoking status data in the GPRD.

As we stated in the Data source section (Patients and Methods), several validation studies have confirmed the accuracy and completeness of data in the GPRD; an statement supported by two references (14 and 15).

According to the reviewer's suggestion and in order to strengthen this point we have now rewritten the paragraph and added another two references focused on this specific point:

"Several validation studies have confirmed the accuracy and completeness of diagnosis, prescriptions and lifestyle data in the GPRD. [START_REF] Khan | Validity of diagnostic coding within the General Practice Research Database: a systematic review[END_REF][START_REF] Herrett | Validation and validity of diagnoses in the General Practice Research Database: a systematic review[END_REF][START_REF] Lewis | Agreement between GPRD smoking data: a survey of general practitioners and a population-based survey[END_REF][START_REF] Delaney | Lifestyle variables and the risk of myocardial infarction in the general practice research database[END_REF] 3) It would be advisable to explain in the discussion what will this manuscript contribute to, since it is not clear if there is any clinical and translational transfer of its results.

We have added the following paragraph at the end of the Discussion section: Intestinal ischaemia is caused by a reduction in intestinal blood flow due to 46 hypoperfusion, occlusion, or vasospasm of the mesenteric vasculature. Intestinal 47 ischaemia comprises a spectrum of clinical disorders including acute and chronic 48 mesenteric ischaemia and ischaemic colitis (IC), with the latter being the most common 49 form. [START_REF] Greenwald | Ischemic bowel disease in the elderly[END_REF][START_REF] Theodoropoulou | Ischemic colitis: Clinical practice in diagnosis and treatment[END_REF][START_REF] Berland | Acute mesenteric ischemia[END_REF] A high degree of clinical suspicion is important for the diagnosis of these 50 conditions, absence of which might lead to underestimation of the true incidence in the 51 general population. [START_REF]American Gastroenterological Association Medical Position Statement: Guidelines on intestinal ischemia[END_REF] Changes in the systemic circulation or anatomic or functional 52 changes in the local mesenteric vessels may compromise the colonic blood supply. A 53 variety of conditions, medications and iatrogenic causes may predispose to IC. [START_REF] Theodoropoulou | Ischemic colitis: Clinical practice in diagnosis and treatment[END_REF] A 54 greater knowledge on the epidemiology of intestinal ischaemia is not only essential for 55 understanding the role(s) of known risk factors but also crucial for evaluating the effects 56 of co-morbidity and medications associated with intestinal ischaemia. 57

The assessment of the true incidence of intestinal ischemic events presents some 58 challenges. The identification of cases in an administrative healthcare claims database 59 or in electronic medical record database depends on appropriate coding for these rare 60 diagnoses. [START_REF] Higgins | Systematic review: the epidemiology of ischaemic colitis[END_REF] Relatively few studies have been performed on the epidemiology of IC from 61 which the incidence in the general population has been estimated to range from 4.5 to 62 44 cases per 100,000 person-years. [START_REF] Higgins | Systematic review: the epidemiology of ischaemic colitis[END_REF] Recent large population-based studies performed 63 on healthcare databases have evaluated the association of risk factors with the 64 occurrence of IC, some of them have shown irritable bowel syndrome (IBS) and 65 constipation as predisposing conditions associated with IC. [START_REF] Cole | Ocurrence of colon ischemia in relation of irritable bowel syndrome[END_REF][START_REF] Walker | Risk factors for colon ischemia[END_REF][START_REF] Singh | Patients with irritable bowel syndrome have a high-risk of developing ischemic colitis[END_REF][START_REF] Cziraky | Increased risk of ischemic colitis associated with constipation and irritable bowel syndrome[END_REF][START_REF] Suh | Patients with irritable bowel syndrome or constipation have an increased risk for ischaemic colitis[END_REF][START_REF] Chang | Assessment of potential risk factors associated with ischaemic colitis[END_REF] The present study analysed a large primary care database (General Practice Research 68 Database [GPRD]) to estimate the incidence of intestinal ischaemia in the general 69 population and in a cohort of patients diagnosed with irritable bowel syndrome and/or 70 chronic constipation (IBS/CC/both), and to identify the risk factors associated with 71 intestinal ischaemia. 72

PATIENTS AND METHODS 73

Data source 74

Data for this study were abstracted from the GPRD. The GPRD is a large, computerised 75 longitudinal primary care database of medical information entered by general 76 practitioners (GPs) in the UK. A vast majority of the UK population is registered with 77

GPs. The patients enrolled in the GPRD are representative of the U.K. population with 78 regard to age, sex and geographic distribution. [START_REF] Rodríguez | Use of the UK General Practice Research Database for pharmacoepidemiology[END_REF] The GPs hold the complete medical 79 record of all registered individuals, including patient's demographic data, life style data, 80 all medical diagnoses, consultant and hospital referrals, and a record of all prescriptions 81 issued. Prescriptions are generated directly from the GP's computer and entered into 82 the patient's computerised file. Medical diagnoses are coded using the Read/OXMIS 83 (Oxford Medical Information System) coding framework. [START_REF]Medicines and Healthcare products Regulatory Agency. GPRD recording guidelines for vision users[END_REF] All this information is 84 recorded by the GPs during consultations in a standardised fashion, and the participant 85 medical practices regularly send all these data to the Medicines and Healthcare 86 Products Regulatory Agency (MHRA) in an anonymous way. The MHRA is responsible 87 for the quality control and data management for use in research projects. Several 88 validation studies have confirmed the accuracy and completeness of diagnosis, 89 prescriptions and lifestyle data in the GPRD. [START_REF] Khan | Validity of diagnostic coding within the General Practice Research Database: a systematic review[END_REF][START_REF] Herrett | Validation and validity of diagnoses in the General Practice Research Database: a systematic review[END_REF][START_REF] Lewis | Agreement between GPRD smoking data: a survey of general practitioners and a population-based survey[END_REF][START_REF] Delaney | Lifestyle variables and the risk of myocardial infarction in the general practice research database[END_REF] 

Study cohort 91

Individuals aged 18-84 years with a current status of permanent or deceased and who 92 were enrolled with GP for at least 2 years were selected as the study cohort. Patients 93 aged 70 years and older at the start date with a follow-up longer than 1 year and with no 94 data recorded during their follow-up period, were excluded from the study cohort. This 95 exclusion exercise was performed to avoid entry of individuals whose data 96 completeness was most likely to be deficient. patients diagnosed with either or both conditions. The start date of follow-up for each 107 study cohort member was defined as the date when they met all eligibility criteria. 108

Patients with a recorded diagnosis of intestinal ischaemia prior to the start date were 109 also excluded from the two cohorts. 110

Follow-up 111

The study cohorts members were followed from the start date until the earliest of the 112 The total follow-up period was 6,494,050 person-years in the general population cohort 116 and 154,215 person-years in the IBS/CC/both cohort. 117

Case identification and validation 118

Diagnosis of intestinal ischaemia is defined as the first recording of an OXMIS 119 diagnostic code or Read medical code in the computerised medical history for 120 mesenteric artery embolism, acute IC and/or enteritis, chronic IC and/or enteritis, 121 chronic ischaemic enterocolitis, bowel infarction, IC or ischaemic enteritis. [START_REF]American Gastroenterological Association Medical Position Statement: Guidelines on intestinal ischemia[END_REF] An 122 additional search was performed in the free text section with different combinations of 123 words. In the end, we identified 130 patients diagnosed with intestinal ischaemia. We 124 sent a questionnaire to the GPs to confirm the diagnosis of all these 130 potential cases 125 and requested all available information related to the episode including hospital 126 discharge letters, endoscopy and pathology reports. Patient confidentiality was always 127

maintained. 128

We defined a case of intestinal ischaemia when the patient met the criteria proposed by 129 the American Gastroenterological Association (AGA), [START_REF]American Gastroenterological Association Medical Position Statement: Guidelines on intestinal ischemia[END_REF] and splanchnic vaso-constriction (non-occlusive mesenteric ischaemia). Cases of IC 137 were classified into possible, probable and definite in accordance with Brandt's 138 criteria. [START_REF] Brandt | AGA technical review on intestinal ischemia[END_REF] When a patient died within a few days of diagnosis of intestinal ischaemia, 139 the death certificate was requested for confirming the cause of death. A consultant 140 under study reviewed the questionnaires, the computer records, consultant and hospital 142 discharge letters, reports of diagnostic tests and death certificates when available for all 143 the cases and categorised them according to the classification described above. 144

Cohort and nested case-control analysis 145

In both the cohorts, overall incidence rate (IR) and the associated 95% confidence 146 intervals (CIs) of intestinal ischaemia, as well as its sub-types, were calculated by 147 dividing the number of new cases by the total patient-years of follow-up in the 148 corresponding study cohort. Following this, the incidence rate ratio (RR) of developing 149 intestinal ischaemia was compared between the IBS/CC/both and general population 150 cohort adjusted by age and sex. 151

In order to study the influence of other risk factors of intestinal ischaemia, a nested 152 case-control analysis was performed, wherein all confirmed incidences of intestinal 153 ischaemia from both cohorts were included. The index date among cases was defined 154 as the date of earliest diagnosis of intestinal ischaemia. Controls were selected using 155 density sampling. All members belonging to the two cohorts were assigned a random 156 date during the study period. If the random date of a study member happened to occur 157 within his/her observation period (from study entry to end of follow-up), this was used as 158 the index date and the patient was considered an eligible control. The eligibility criteria 159 for controls were the same as those for cases. From this pool of eligible controls, we 160 randomly selected 2,000 patients frequency-matched with cases in terms of age 161 (interval of 1 year), sex and calendar year. Under this design, the odds ratio (OR) was 162 The one-month fatality rate was 84% after an episode of AMI and 32% after IC. 209 210

The crude incidence rate of intestinal ischemia was 1.09 per 100,000 person-years 211 (95% CI 0.87-1.38) in the general population and 4.49 per 100,000 person-years in the 212 IBS/CC/both cohort. Incidence rates of AMI and IC for the general population and the 213 IBS/CC/both cohort are presented in Table 1. The age and sex adjusted incidence rate 214 ratios showed that the risk of overall intestinal ischaemia, acute mesenteric ischemia, 215 and ischaemic colitis among patients in the IBS/CC/both cohort was 2-3 times higher 216 than in the general population cohort. of AMI among IBD patients. Diabetes was associated with a greater than two-fold risk of 231 AMI, but showed no association with IC (0.6; 0.1-2.7). A similar pattern was observed 232 with patients undergoing cardiovascular surgery in the previous year: a higher risk of 233 AMI (7.3; 1.0-54.5) and no case of IC. We did not find any association between AMI or 234 IC and COPD or asthma. Association with IBS and constipation was not confirmed in 235 the case control analysis. 236 237 Associations with selected medications are described in Table 3. Use of antispasmodic 238 and antidiarrhoeal drugs were associated with an increased risk of intestinal ischaemia 239 person-years in the general population. [START_REF] Higgins | Systematic review: the epidemiology of ischaemic colitis[END_REF] The geographic variation in the incidence of IC 252 has been suggested to reflect either differences in case definition or variability in risk 253 factors. [START_REF] Higgins | Systematic review: the epidemiology of ischaemic colitis[END_REF][START_REF] Welch | Histological study of colonic ischaemia after aortic surgery[END_REF][START_REF] Fanti | Is endoscopy useful for early diagnosis of ischaemic colitis after aortic surgery? Results of a prospective trial[END_REF] However, it would be fair to state that IC is a rare disease and evaluating 254 the true incidence of IC in the general population has been difficult mostly due to mis-or 255 under-diagnosis. Given the wide spectrum of clinical presentation of IC, many cases of 256 IC are misdiagnosed with other disorders. [START_REF] Brandt | Colonic ischemia[END_REF][START_REF] Green | Ischemic colitis: a clinical review[END_REF][START_REF] Sreenarasimhaiah | Diagnosis and management of ischemic colitis[END_REF][START_REF] Baixauli | Investigation and management of ischemic colitis[END_REF][START_REF] Macdonald | Ischaemic colitis[END_REF] In fact, the index of suspicion for clinical 257 diagnosis of IC has been documented to be extremely low in some settings. [START_REF] Ullery | Colonic ischemia: an underrecognized cause of lower gastrointestinal bleeding[END_REF] One of 258 the reasons for this is that the symptoms of ischaemia are often self-limiting and non-259 specific and overlap with those of infectious and inflammatory colitis. [START_REF] Macdonald | Ischaemic colitis[END_REF] To some extent 260 the diagnosis relies on clinicians' level of suspicion of the condition and their willingness 261 to conduct aggressive and timely investigations such as an endoscopy and biopsy to 262 determine the diagnosis. This and the fact that a number of cases are transient and 263 resolve spontaneously limit the ability of estimating the actual incidence of IC in the 264 general population. Similar to IC, diagnosis of AMI depends on the level of clinical 265 suspicion. [START_REF] Park | Contemporary management of acute mesenteric ischemia: factors associated with survival[END_REF] To the best of our knowledge, there is no population-based data on the 266 incidence of AMI. finally diagnosed as IC. [START_REF] Walker | Risk factors for colon ischemia[END_REF] On the other hand, some mechanisms can be postulated to be 295 indicative of an increased risk of intestinal ischaemia in patients with IBS, such as 296 hypersensitivity of the colonic vasculature, autonomic hyperresponsiveness or 297 differences in serotonin receptors. [START_REF] Brandt | On the relationship of colon ischemia, irritable bowel syndrome, and serotoninerg therapy of irritable bowel syndrome[END_REF][START_REF] Coates | Molecular defects in mucosal serotonin content and decreased serotonin reuptake transporter in ulcerative colitis and irritable bowel syndrome[END_REF] Although we found an increased risk of 298 developing intestinal ischaemia in patients with IBS/CC/both, our results add little 299 evidence in favour of an association between IBS and intestinal ischaemia, as only one 300 case had prior history of IBS (data not shown). Our results are actually more compatible 301 with an increased risk of IC among patients with CC. Constipation is believed to 302 promote ischaemia by increasing intraluminal pressure leading to venous stasis and 303 eventually impairing the arterial supply with the ensuing ischaemia. [START_REF] Beck | Possible mechanisms for ischemic colitis during alosetron therapy[END_REF] Constipation was 304 also associated with IC in previous studies. [START_REF] Walker | Risk factors for colon ischemia[END_REF][START_REF] Cziraky | Increased risk of ischemic colitis associated with constipation and irritable bowel syndrome[END_REF][START_REF] Suh | Patients with irritable bowel syndrome or constipation have an increased risk for ischaemic colitis[END_REF][START_REF] Chang | Assessment of potential risk factors associated with ischaemic colitis[END_REF] Nevertheless, in the case control 305 analysis we did not find a clear association between IBS and chronic constipation but 306 these results must be taken with caution due to the small numbers. We did not find an 307 association between COPD and IC. The association with COPD reported in previous 308 studies, as described by Higgins et al (2004), [START_REF] Higgins | Systematic review: the epidemiology of ischaemic colitis[END_REF] is unclear and could be linked to the 309 underlying risk of systemic small vessel disease from smoking. We found that certain 310 comorbidities, such as HF, coagulation diseases, peripheral vascular arterial disease or 311 deep venous thrombosis, were associated in different magnitude with AMI or IC. 312 However, given the small number of events, these associations should be interpreted 313 with caution. Similar findings were observed in some previous studies. [START_REF] Midian-Singh | Ischemic colitis revisited: a prospective study identifying hypercoagulability as a risk factor[END_REF][START_REF] Koutrobakis | Role of acquired and hereditary thrombotic risk factors in colon ischemia of ambulatory patients[END_REF] Interestingly, 314 studies in past have suggested that the risk of IC is increased among patients with IBD; 315 however, it should also IBD has its onset at an early age. [START_REF] Brandt | Bloody diarrhea in an elderly patient[END_REF][START_REF] Korotinski | Chronic ischaemic bowel diseases in the aged -go with the flow[END_REF] Brandt et al in a study of 316 81 patients with symptoms of new-onset colitis after the age of 50 years found that a 317 diagnosis of definite or probable IC could be made retrospectively in three-quarters of 318 the patients. [START_REF] Brandt | Colitis in the elderly: a reappraisal[END_REF] They concluded that ischaemia could explain most of the second and 319 smaller incidence peaks of the bimodal age curves attributed to IBD. 320 Medications with vasoconstrictive properties may be implicated in certain cases of non-322 occlusive ischaemia (including cases of IC). Our findings related to previous drug 323 exposure are consistent with the available literature. [START_REF] Higgins | Systematic review: the epidemiology of ischaemic colitis[END_REF][START_REF] Walker | Risk factors for colon ischemia[END_REF] We found users of 324 antispasmodic, antidiarrhoeals and PPI to present a greater risk of AMI and IC. PPI can 325 lead sometimes to diarrhoea due to small bowel bacterial overgrowth requiring 326 treatment with antidiarrhoeal drugs, which in turn could then increase the risk of 327 intestinal ischaemia. It is controversial whether the increased risk among users of 328 antispasmodic reflects its use to treat the symptoms of IBS or colitis/diarrhoea and only 329 acts as a marker of other risk factors. [START_REF] Walker | Risk factors for colon ischemia[END_REF] Similarly, antidiarrhoeal drugs could be a proxy 330 for the association with diarrhoea. These results must be taken with caution since our 331 data could not distinguish between a plausible adverse effect of constipation or diarrhea 332 induced by these drugs, as mentioned above, and a direct causal role of these drugs. 333

We found no clear association with NSAIDs. This class of drugs has been associated 334 with ischaemic nongangrenous segmental colitis in patients older than 60 years, 39,40 335 and cases of IC have been reported to be associated with rofecoxib. 41 Antidepressant 336 use was associated with a three-fold increased risk of AMI. The role of antidepressant 337 drugs in the pathogenesis of intestinal ischaemia remains uncertain. 338 339 A number of considerations of this study need to be addressed. Some of the risk factors 340 included in this study are uncommon and due to the small numbers the risk estimates 341 should be interpreted with caution. A question that may be raised is whether the 342 inclusion of rectal bleeding or lower gastrointestinal bleeding would have increased the 343 case detection. Patients with colonic ischaemia frequently present with gross 344 gastrointestinal bleeding, and could often be misdiagnosed. However the additional 345 
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 41341 IBS and constipation are relatively frequent conditions which present some difficulties in their differential diagnosis and management. If a possible increased risk of intestinal ischaemia exists in patients with one of these clinical conditions, a high index of suspicion is required to early detect the signs and symptoms of the disease since the prognosis depends entirely on the speed and accuracy of the diagnosis." (Line 355) UK PRIMARY CARE DATABASE: A NESTED CASE-CONTROL STUDY 2Authors Elena Rivero

97 98

 97 Two separate cohorts were created: a) the first cohort included all patients with a first 99 ever recorded diagnosis of IBS or chronic constipation (CC) during the period 1st 100 January 1994 to 31st December 2000 and b) all remaining patients free of IBS and CC 101 constituted the second cohort (general population cohort). This study originated as a 102 background study to evaluate the incidence and risk factors of IC in patients with IBS 103 with constipation-predominant symptoms and patients with CC. Given the limited 104 capability of differentiation between subtypes of IBS based on the recorded diagnosis 105 codes and the overlapping or co-existence of IBS and CC, the first cohort comprised 106

  following dates: date of first recorded diagnosis of intestinal ischaemia, death, age 85 113 years, last data practice collection, or December 31, 2001. In the general population 114 cohort, individuals were followed up till the date on which CC or IBS was recorded first. 115

  based on the clinical features 130 and findings of plain-X-ray films, computerised tomography (CT), Duplex sonography, 131 selective mesenteric angiography, colonoscopy, laparotomy or necropsy. Cases were 132 classified into three major categories based on clinical features: namely, acute 133 mesenteric ischaemia (AMI), chronic mesenteric ischaemia (intestinal angina), and IC. 134 Acute mesenteric ischaemia included different categories such us arterial 135 thromboembolism, segmentary focal ischaemia (arterial or venous), venous thrombosis, 136

  ) who was blinded to the presence or absence of risk factors 141

  an unbiased estimator of the RR. The effect of various factors on the odds of intestinal 163 ischaemia occurrence was modelled using unconditional logistic regression. Risk 164 estimates for intestinal ischaemia were calculated by simulating the frequency-matched 165 variables and other potential confounders in the logistic regression model. All statistical 166 using Stata (version 8.2; Stata Corporation, College Station, 167 Texas, USA). Here, we present only adjusted estimates unless otherwise specified. 168Risk factor information 169Data on patients' body mass index (BMI), expressed in kilograms per square meter 170 (calculated from recorded height [in m] and weight [in kg] by the GP during routine 171 care), were extracted from the database. Information on alcohol intake and smoking 172 status was obtained directly from the GP records. To evaluate the risk of intestinal 173 ischaemia associated with comorbidities, the following conditions were assessed for 174 their incidence prior to the episode of intestinal ischaemia: cardiovascular conditions 175 including heart failure (HF), arrhythmias, valvular disease and ischaemic heart diseases 176 (IHD); gastrointestinal diseases including inflammatory bowel disease (IBD), IBS, 177 constipation, diarrhoea and peptic ulcer; rheumatoid arthritis (RA), diabetes, chronic 178 renal diseases and cardiovascular surgery. We also evaluated the effect of specific 179 medications such as antispasmodic, anti-diarrhoeal, laxatives, antacids, acid-180 suppressing drugs (H2-receptor antagonists and proton pump inhibitors), non-steroidal 181 anti-inflammatory drugs (NSAIDs), aspirin, antidepressants, antipsychotics, 182 antihypertensives and digoxin. Definition of drug use was categorised into the following 183 three time windows of exposure for each class of drugs: current use when the supply of 184 the most recent prescription lasted until index date or ended in the 30 days before the 185 index date, past use when it ended more than 1 month before the index date, and non 186 use when there was no prescription ever recorded in the database. Duration of use 187 (length of treatment duration) from the beginning of therapy defined by consecutive 188 supplies (refill gap smaller than 2 months) was calculated among current users. 189Variables on health care utilisation such as number of visits, referrals to specialist and 190 admissions to hospital in the previous year to index date were also evaluated. The total follow-up time was 155,745 patient-years for the IBS/CC/both cohort and 194 6,494,044 for the general population cohort. During follow-up, we identified a total of 195 130 potential cases of intestinal ischaemia for which a questionnaire was submitted to 196 GPs. Out of the 130 questionnaires requested, we either received no or incomplete 197 information for 18 patients (14%). Out of 112 questionnaires with valid information34 198 were not considered as cases of intestinal ischaemia: in 10 patients the diagnosis was 199 not confirmed, in 18 the final diagnosis was other than intestinal ischaemia, and 6 200 patients had segmentary focal ischaemia secondary to adhesions or inguinal hernia. 201 Finally, 78 patients, 71 in the general population and 7 in the IBS/CC/both cohort, were 202 considered confirmed cases of intestinal ischaemia: 44 cases of AMI, 31 of IC (probable 203 or definitive), and 3 were classified as non-specific intestinal ischaemia. More than 50% 204 of both AMI and IC cases were women. The mean age at diagnosis was 71 years for 205 males (range 42-72) and 69 years for females (range 54-73). Out of 53 fatal intestinal 206 ischaemia cases, 47 died at index date and an additional 2 had a fatal outcome within 207 the first month of disease onset. More than 80% of fatal cases were 70 years or older. 208

( 9 .

 9 6 [3.7-25.1] and 7.2[2.8-18.8], respectively). The risk of AMI was especially elevated 240 in users of antispasmodic drugs(13.0 [4.2-40.1]). When we studied duration of use of 241 antidiarrhoeal treatment we found that the risk was highest in the first month of starting 242 therapy for both AMI and IC (data not shown). Also users of PPI presented a greater 243 risk of both AMI and IC. Use of antidepressant was associated with a three-fold 244 AMI, while no association was found with IC. No clear association was 245 observed with NSAIDs, aspirin or antihypertensives. 246 DISCUSSION 247 To date most of the studies evaluating the incidence and risk factors of IC have 248 included little or no data of other forms of intestinal ischaemia. Hence we report data on 249 incidence and risk factors for the two main types of intestinal ischaemia, IC and AMI. 250 Reviews of population-based studies indicate an incidence rate of 4.5-44 per 100,000 251

  267 

  the free text section using different combinations of words might 346 have, at least in part, minimised this possible under detection. 347 348 In summary, few studies have been performed on the epidemiology of intestinal 349 ischaemia. We found that intestinal ischaemia is an uncommon condition with a high 350 mortality rate, particularly among elderly patients. In this study, we confirmed known risk 351 factors and presented estimates of the magnitude of risk for other potential risk factors 352 of intestinal ischaemia. Furthermore, our study presents individual risk estimates for IC 353 and AMI and suggests that the magnitude of risk varies according to certain risk factors 354 associated with these clinical entities. IBS and constipation are relatively frequent 355 conditions which present some difficulties in their differential diagnosis and 356 management. If a possible increased risk of intestinal ischaemia exists in patients with 357 these clinical conditions a high index of suspicion is required to early detect thesigns 358 and symptoms of the disease since the prognosis depends entirely on the speed and 359 accuracy of the diagnosis. " 360 361 ACKNOWLEDGEMENT 362 We thank the general practitioners for their excellent collaboration and the Boston 363 Collaborative Drug Surveillance Program for providing access to the General Practice 364 Research Database. We thank Dr. Priyadarshini Roy (Principal Scientific Writer) and 365 Dibyajyoti Mazumder (Senior Copy Editor) from Novartis, Hyderabad, for assisting us in 366 the preparation of this manuscript. 367368FINANCIAL SUPPORT 369This study was supported by an unrestricted research grant from Novartis Farmacéutica 370 .H was working in CEIFE when this study was conducted but she no F, Feltri M, Meucci G, Spinzi G, Terruzzi V, Minoli G. Ischemic colitis associated with rofecoxib. Dig Liver Dis 2005; 37: 372-6.F o r P e e r R e v i e w22
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cardiovascular surgery were associated with higher risk of AMI, but showed no 41 association with IC. Conclusions: Results suggest that different risk factors are 42 associated with AMI and IC. However, due to small number of patients, associations 43
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Table 2

 2 presents the risk estimates (represented as OR [95% CI)] for the association 219 between selected comorbidities and intestinal ischaemia (AMI or IC). Health services 220 utilisation such as hospitalisation due to any condition was approximately 50% each in 221 AMI and IC cases compared with 11% in controls. The risk of both AMI and IC was 222

	223	higher in patients with coagulation disease (8.1 [2.2-30.7] and 4.4 [0.5-36.4],
	224	respectively), RA (4.3 [1.2-15.9] and 4.5 [0.9-21.4], respectively) and those who
	225	experienced, considered as different clinical entities, diarrhoea (7.9 [2.9-21.7]) and
	226	colitis (11.3 [3.2-40.2]) in the previous year. Low BMI (BMI < 20), peripheral arterial
	227	vascular diseases and chronic renal diseases were associated with a greater risk of
	228	developing IC (5.1 [1.1-22.4], 3.4 [1.3-9.3] and 6.9 [1.7-28.3], respectively). Among
	229	cardiovascular diseases, only HF clearly increased the risk of IC (5.6 [2.2-14.1]). IBD
	230	was associated with an increased risk of IC (4.2 [0.5-38.4]), whereas there was no case

Table 1 .

 1 Incidence rates and relative risk of intestinal ischaemia in patients with IBS/CC/both compared to the general population

	Cases	Person-	IR per 100,000 person-	Crude IRR	Adjusted IRR*
			years	years(95% CI)	(95% CI)	(95% CI)
				Intestinal ischaemia †		
	General population	71	6,494,044	1.09 (0.87-1.38)	Reference	Reference
	IBS/CC/both cohort	7	155,745	4.49 (2.18-9.28)	4.11 (1.9-8.9)	2.72 (1.24-5.96)
			Acute mesenteric ischaemia		
	General population	41	6,494,044	0.63 (0.47-0.86)	Reference	Reference
	IBS/CC/both cohort	3	155,745	1.93 (0.66-5.66)	3.05 (0.94-9.08)	1.94 (0.60-6.28)
				Ischaemic colitis		
	General population	28	6,494,044	0.43 (0.30-0.62)	Reference	Reference
	IBS/CC/both cohort	3	155,745	1.93 (0.66-5.66)	4.47 (1.36-14.70)	3.23 (0.98-10.62)
	* Adjusted by age and sex. CI = Confidence Interval; IBS/CC/both = patients with irritable bowel syndrome and/or chronic constipation; IR = Incidence Rate;
	IRR = Incidence Rate Ratio.					
	†Included 3 cases classified as non-specific intestinal ischaemia		

Table 2 .

 2 Risk of intestinal ischaemia associated with selected comorbidity.

	AMI cases (%)	IC cases (%)	Controls (%)	AMI OR*	IC OR*	All intestinal
	N=44	N=31	N=2000	(95%CI)*	(95%CI)*	ischaemia cases
						OR* (95% CI)

Number of referrals in the last year

  Estimates adjusted for sex, age, calendar year, body mass index, heart failure, coagulation diseases, diabetes, and visits to the GP in the last year and cancer. † Unknown smoking controls 386(19.3), AMI 4 (9.09), IC 4 (12.9). BMI unknown controls 581 (29.05), AMI 12 (27.27) IC (9 (29.03). Alcohol unknown controls 548 (27.40), AMI 8 (18.18), IC 4 (12.90) ‡ Reference category: No § Colitis (no IBD) included: bacterial colitis, allergic colitis, infective colitis such us pseudomenbranous, amoebic, due to cytomegalovirus and non infective colitis not otherwise specified. AMI= Acute mesenteric ischaemia; IC = Ischaemic colitis; OR 0 Odds Ratio; CI = Confidence Interval; GP = General Practitioner; BMI = Body Mass Index; RA = Rheumatoid Arthritis; IHD = Ischaemic Heart Disease; COPD = Chronic Obstructive Pulmonary Disease; IBD = Inflammatory bowel disease .

			AMI cases (%) AMI cases (%)	IC cases (%) IC cases (%)	Controls (%) Controls (%)	AMI OR* AMI OR*	IC OR* IC OR*	All intestinal All intestinal
			N=44 N=44	N=31 N=31	N=2000 N=2000	(95%CI)* (95%CI)*	(95%CI)* (95%CI)*	ischaemia cases ischaemia cases
								OR* (95% CI) OR* (95% CI)
	Non smoker IBD ‡		25 (56.82) 0 (0.00)	15 (48.39) 1 (3.23)	1086 (54.3) 12 (0.60)	Reference n/a	Reference 4.19 (0.46-38.43)	Reference 1.64 (0.19-13.82)
	Smoker Colitis (not IBD) in the last year ‡ §		12 (27.27) 1 (2.27)	7 (22.58) 4 (12.90)	351 (17.55) 8 (0.40)	1.41 (0.67-2.97) 2.88 (0.29-29)	1.34 (0.52-3.44) 27.75 (6.65-115.81)	1.25 (0.69-2.26) 12.49 (3.54-44.06)
	Ex-smoker Diarrhoea in the last year ‡		3 (6.82) 7 (18.40)	5 (16.13) 4 (16.70)	177 (8.85) 28 (1.52)	0.69 (0.20-2.39) 7.89 (2.87-21.7)	1.78 (0.62-5.14) 11.29 (3.17-40.2)	1.04 (0.46-2.31) 8.64 (3.76-19.82)
	Alcohol † (units per week) IBS		1 (2.27)	0 (0.00)	33 (1.65)	0.46 (0.05-3.92)	n/a	0.28 (0.34-2.27)
	No use < 20 >=20 BMI (kg/m 2 ) † 20-24.9 <20 25-60 RA ‡ Cardiovascular disease ‡ Heart Failure IHD Valvular diseases Constipation Chronic renal diseases ‡ Cardiovascular surgery last year ‡ Cancer ‡	F o r P e e r R e v i e w 15 (34.09) 14 (45.16) 692 (34.60) Reference 21 (47.73) 12 (38.71) 652 (32.60) 2.02 (0.99-4.14) 0 (0.00) 1 (3.23) 108 (5.40) n/a 10 (22.73) 5 (16.13) 576 (28.8) Reference 3 (6.82) 3 (9.68) 77 (3.85) 2.60 (0.68-9.97) 19 (43.18) 14 (45.16) 766 (38.30) 1.31 (0.59-2.93) 3 (6.82) 2 (6.45) 27 (1.35) 4.31 (1.16-15.94) 6 (13.64) 8 (25.81) 114 (5.7) 1.87 (0.72-4.82) 12 (27.27) 7 (22.58) 275 (13.75) 1.50 (0.69-3.26) 1 (2.27) 1 (3.23) 29 (1.45) 1.21 (0.15-9.74) 3 (6.82) 3 (9.68) 49 (2.45) 1.04 (0.28-3.88) 1 (2.27) 3 (9.68) 20 (1.00) 2.12 (0.27-16.92) 2 (4.55) 0 (0.00) 5 (0.25) 7.29 (0.97-54.52) F o r P e e r R e v i e w 5 (11.36) 5 (16.13) 131 (6.55) 1.54 (0.57-4.13)	Reference 1.08 (0.48-2.43) 0.43 (0.05-3.46) Reference 5.06 (1.15-22.39) 2.30 (0.80-6.58) 4.51 (0.95-21.38) 5.59 (2.22-14.11) 0.96 (0.35-2.63) 1.27 (0.15-10.71) 2.1 (0.51-8.65) 6.88 (1.67-28.32) n/a 2.14 (0.77-5.95)	Reference 1.41 (0.83-2.40) 0.22 (0.03-1.65) Reference 3.22 (1.19-8.73) 1.59 (0.85-2.96) 4.04 (1.40-11.64) 2.71 (1.39-5.29) 1.16 (0.62-2.16) 1.25 (0.28-5.68) 1.40 (0.54-3.639 4.32 (1.32-14.18) 3.73 (0.51-27.35) 1.73 (0.86-3.50)
	No referrals Rhythm disorders		10 (22.73) 7 (15.91)	11 (35.48) 7 (22.58)	1197 (59.85) 143 (7.15)	Reference 1.69 (0.68-4.23)	Reference 2.22 (0.81-6.10)	Reference 1.74 (0.87-3.48)
	1 Diabetes ‡		8 (18.18) 8 (18.18)	5 (16.13) 2 (6.45)	336 (16.80) 134 (6.70)	2.26 (0.86-5.91) 2.41 (1.04-5.58)	1.38 (0.46-4.12) 0.61 (0.14-2.70)	1.83 (0.91-3.68) 1.73 (0.86-3.50)
	> 1 Coagulation diseases ‡		26 (59.09) 3 (6.82)	15 (48.39) 1 (3.23)	467 (23.35) 15 (0.75)	3.56 (1.60-7.90) 8.14 (2.16-30.72)	2.19 (0.91-5.26) 4.38 (0.53-36.43)	2.68 (1.50-4.79) 6.22 (1.93-20.00)
	Number of visits to the GP in the last year Periferal vascular arterial disease ‡	7 (15.91)	6 (19.35)	113 (5.65)	2.01 (0.82-4.96)	3.44 (1.27-9.29)	2.25 (1.13-4.50)
	0-1 Deep venous thrombosis and or pulmonary	1 (2.27)	3 (9.68)	666 (33.30)	Reference	Reference	Reference
	2-5 embolism		13 (29.55) 3 (6.82)	11 (35.48) 5 (16.13)	722 (36.1) 117 (5.87)	12.17 (1.58-93.74) 0.94 (0.28-3.22)	3.46 (0.95-12.59) 2.46 (0.87-6.92)	4.46 (1.68-11.83) 1.52 (0.68-3.37)
	6 > COPD		30 (68.18) 7 (15.91)	17 (54.84) 2 (6.45)	612 (30.6) 155 (7.75)	29.37 (3.94-218.95) 1.58 (0.65-3.83)	6.27 (1.79-22.03) 0.54 (0.12-2.41)	9.84 (3.83-25.26) 1.05 (0.49-2.25)
	Smoking † Asthma ‡		5 (11.36)	5 (16.13)	186 (9.30)	0.83 (0.31-2.23)	1.20 (0.43-3.32)	0.91 (0.44-1.88)
								24 25

*

Table 3 .

 3 Risk of intestinal ischaemia associated with drug use. Estimates adjusted for sex, age, calendar year, body mass index, heart failure, coagulation diseases, diabetes, and visits to the GP in the last year.

					AMI OR*	IC OR*	All intestinal
	Drugs	AMI cases (%)	IC cases (%)	Controls (%)	(95%CI)*	(95%CI)*	ischaemia cases
		N=44	N=31	N=2000			
							OR* (95% CI)
	Antispasmodic						
	Non use	24 (54.55)	24 (77.42)	1773 (88.65)	Reference	Reference	Reference
	Current use	6 (13.64)	2 (6.45)	22 (1.10)	13.03 (4.24-40.07)	5.59 (1.12-27.83)	9.65 (3.71-25.11)
	Antidiarrhoeal						
	Non use	27 (61.36)	20 (64.52)	1756 (87.8)	Reference	Reference	Reference
	Current use	3 (6.82)	4 (12.9)	27 (1.35)	4.16 (1.02-16.99)	7.67 (2.08-28.29)	7.23 (2.78-18.84)
	Laxatives						
	Non use	34 (77.27)	23 (74.19)	1766 (88.3)	Reference	Reference	Reference
	Current use	5 (11.36)	3 (9.68)	57 (2.85)	2.76 (0.94-8.08)	2.85 (0.73-11.16)	2.87 (1.23-6.70)
	Antiacids						
	Non use	28 (63.64)	20 (64.52)	1580 (79)	Reference	Reference	Reference
	Current use	4 (9.09)	6 (19.35)	93 (4.65)	1.27 (0.40-4.02)	3.38 (1.22-9.36)	2.33 (1.11-4.90)
	Acid-suppressing drugs						
	Non use	25 (56.82)	18 (58.06)	1619 (80.95)	Reference	Reference	Reference
	Current use	12 (27.27)	7 (22.58)	156 (7.8)	3.62 (1.66-7.90)	3.08 (1.19-7.99)	3.71 (2.04-6.76)
	PPI						
	Non use	31 (70.45)	23 (74.19)	1842 (92.1)	Reference	Reference	Reference
	Current use	7 (15.91)	7 (22.58)	66 (3.30)	5.29 (2.11-13.25)	6.82 (2.64-17.62)	7.05 (3.65-13.64)

NSAIDs F o r P e e r R e v i e w 27 *AMI= Acute mesenteric ischaemia; IC = Ischaemic colitis; OR = Odds Ratio; CI = Confidence Interval; GP = General Practitioner; PPI = Proton pump inhibitors; NAIDs = Non-