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Abstract

Objectives—In classifying Crohn’s disease (CD) location, proximal (L4) disease includes
esophagogastroduodenal (EGD) and jejunal disease. Our aim was to determine the influence of
proximal disease on outcomes of behavior and need for surgery and to determine if there was
significant clinical heterogeneity between EGD and jejunal disease.
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Methods—We performed a cross-sectional query of the NIDDK IBD Genetics Consortium
(IBDGC) database of patients with a confirmed diagnosis of CD and phenotyped per the IBDGC
manual. Presence of any L4, L4-EGD, L4-jejunal and non-L4 disease (L1-ileal, L2-colonic, and
L3-ileocolonic) was compared with demographic features including age, race, ethnicity, smoking
and IBD family history, diagnosis age, disease duration, clinical outcomes of inflammatory,
stricturing or penetrating behavior, and CD abdominal surgeries. Univariate and multivariable
analyses were performed with R.

Results—Among 2105 patients with complete disease location data, 346 had L4 disease (175
L4-EGD, 115 L4-jejunal, and 56 EGD and jejunal) with 321 having concurrent L1-L3 disease.
1759 had only L1-L3 disease. L4 vs. non-L4 patients were more likely (p<0.001) to be younger at
diagnosis, non-smokers, have co-existing ileal involvement and have stricturing disease. L4-
jejunal vs. L4-EGD patients were at least twice as likely (p<0.001) to have had ileal disease,
stricturing behavior, and any or multiple abdominal surgeries. Remarkably, L4-jejunal patients
had more (p<0.001) stricturing behavior and multiple abdominal surgeries than non-L4 ileal
disease patients. Logistic regression showed stricturing risks were ileal (without proximal) site
(OR 3.18; 95% CI 2.23-4.64), longer disease duration (OR 1.33/decade; 1.19-1.49), jejunal site
(OR 2.90; 1.89-4.45), and older age at diagnosis (OR 1.21/decade; 1.10-1.34). Multiple surgeries
risks were disease duration (OR 3.74/decade; 3.05-4.64), penetrating disease (OR 2.60; 1.64-4.21),
and jejunal site (OR 2.39; 1.36-4.20), with short duration from diagnosis to first surgery protective
(OR 0.87/decade to 1st surgery; 0.84-0.90).

Conclusion—1Jejunal disease is a significantly greater risk factor for stricturing disease and
multiple abdominal surgeries than either EGD or ileal (without proximal) disease. The Montreal
site classification should be revised to include separate designations for jejunal and EGD disease.

Introduction

Crohn’s disease (CD) results in transmural inflammation involving the colon, the small
intestine, and occasionally the stomach and esophagus. Systems to classify disease location
include the Vienna and Montreal classifications. In 1998, The Vienna classification was
proposed.! The Vienna classification classified disease into four categories by location: L1,
terminal ileum (TI) without colonic involvement; L2, colonic involvement without Tl
involvement; L3, ileocolonic disease involving both the TI and colon; and L4, disease
proximal to the TI without TI or colonic involvement. Because many patients have both L1-
L3 and L4 disease, a new classification system was proposed. In 2005, the Montreal
working party reclassified L4 disease as proximal disease that can coexist with L1- L3
disease.2

Disease site is associated with complicated disease and need for surgery. lleal disease is
associated with stricturing and fistulizing CD phenotypes.? lleal disease is also associated
with the need for CD-related surgery including small bowel resection, strictureplasty and
abscess drainage.3 Most patients with proximal disease also have concurrent ileal disease.
Proximal disease has also been found to be a risk factor for complicated disease and need for
surgery.*> However, the role of proximal disease, independent of ileal disease has not been
examined. Additionally, among those with proximal disease, the contribution of
esophagogastroduodenal (EGD) versus jejunal involvement has not been evaluated.
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We sought to examine the role of proximal CD on disease behavior and the need for
abdominal surgery. We further aimed to examine the role of proximal CD with EGD
involvement compared with jejunal disease. Finally, we aimed to examine the effect of EGD
or jejunal disease independent of ileal involvement. We used a cross-sectional study design
including information on disease location, behavior and surgery from the National Institute
of Digestive and Kidney Disease Inflammatory Bowel Disease Genetics Consortium
(NIDDK-IBDGC) to achieve these aims.

We queried the phenotype database of the National Institute of Diabetes and Digestive and
Kidney Diseases Inflammatory Bowel Disease Genetics Consortium (IBDGC) repository.5:’
This is a large database of patients with diagnosis of inflammatory bowel disease (IBD)
recruited from the United States, Puerto Rico and Canada for genetic research studies.
Requirements for case recruitment are any patients with a confirmed diagnosis of CD,
ulcerative colitis (UC) or IBD undetermined type (IBDU) according to standardized
diagnostic criteria.® Phenotyping was performed by clinicians with experience in managing
patients with inflammatory bowel disease and was conducted according to an established
Phenotype Operating Manual. The validity of the phenotype classification using the
definitions and procedures outlined in the manual was previously described.® We included
CD patients recruited between January 2003 and December 2011 who had complete data on
the presence or absence of all proximal disease locations (esophagus, stomach, duodenum,
and jejunum) and complete data to determine presence and absence of disease in the ileum
and colon (i.e., L1, L2, or L3 locations).

Phenotyping — disease location and behavior

Please refer to the phenotyping manual in Supplement 1. For CD, disease location is
confined to the maximal macroscopic involvement at any time during the disease course up
to the time of phenotyping. Most patients were last phenotyped at the time of enroliment;
very few patients (in our sample, only 2%) were rephenotyped after initial enrollment.
Location is based on endoscopy (excluding wireless capsule endoscopy, which was not
routinely available), radiographic (barium studies, CT and MRI), and operative reports.
Patients are phenotyped as to whether macroscopic disease is present, absent or unknown for
any or all of the following sites: EGD, jejunal, ileal, colorectal, and perianal locations. In
contrast to the Montreal and Vienna classifications, ileal disease site defines any area of ileal
involvement, and is not limited to the terminal ileum. Absence of a particular disease site
requires that the patients have manifested no evidence of macroscopic disease at one or
more endoscopic and/or radiographic examinations of the site categorized. Otherwise
location is coded as unknown. Notably, phenotyping is based on available data; testing is
performed according to clinical indication (e.g. a patient without upper gastrointestinal
symptoms would not necessarily undergo an upper endoscopy). Additionally, the details
regarding the modalities used for phenotyping were not recorded on a patient-per-patient
basis.
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Disease behavior is classified as B1 (inflammatory - disease without evidence of stricture or
penetrating disease), B2 (stricturing — constant luminal narrowing with prestenotic dilation
and/or obstructive symptoms, but without penetrating disease), and B3 (penetrating — bowel
perforation, intra-abdominal fistula, inflammatory mass or abscess not related to a
postoperative complication) as described previously.2® For surgeries, data is collected on
the number of abdominal surgeries (bowel resection, strictureplasty or abscess drainage) and
the number of years between diagnosis and the first surgery.

Demographics

Demographic information was entered for each study subject on sex, year of birth, race,
tobacco use and ethnicity. Data on cases includes date of diagnosis, duration of disease (time
from diagnosis until most recent available medical records at the time of phenotyping),
family history of IBD (15! degree relative with IBD), smoking status at the time of diagnosis,
disease location, disease behavior, and surgical history.

Statistical analyses

Results

Five main disease location comparisons were analyzed with the outcomes of stricturing
disease and surgery. These groups were 1) proximal (L4) disease versus non-L4 (L1-L3
without proximal) disease; 2) L4-EGD (EGD without jejunal) disease versus non-L4
disease; 3) L4-jejunal (jejunal without EGD) disease versus non-L4 disease; 4) L4-EGD
versus L4-jejunal disease; 5) the role of proximal disease independent of ileal disease.
Differences in mean age and disease duration by proximal disease status were compared
with two-sided t-tests. Years from diagnosis to first surgery was analyzed by log rank test.
Statistical significance was designated as p<0.01. Two-by-two and two-by-three comparison
results for categorical variables were obtained by using Chi-squared tests. Finally, we
created multivariable models of stricturing disease and surgery by proximal disease status
and EGD versus jejunal involvement (with or without distal disease) accounting for all
potential confounders (age, sex, race, smoking status at diagnosis, IBD family history in
parents, siblings or children, and disease duration). All analyses were performed in R.8

Characteristics of included patients by disease location

There were 1759 patients with non-L4 disease and 346 patients with L4 disease. Of these,
patients, 175 (51%) had L4-EGD disease, while 115 (33%) had L4-jejunal disease. The
complete flowchart of patients is presented in Figure 1.

Proximal disease (any L4 disease) versus non-L4 disease

Patients with L4 disease had an earlier age at diagnosis (21.2 vs. 25.4 years; p<0.001) and
were less likely to be smokers at the time of diagnosis (15% vs. 22%; p=0.003) (Table 1).
L4 patients were less likely to have concurrent L2 disease (12% vs. 21%; p<0.001) and were
more likely to have stricturing (B2) behavior (32% vs. 23%; p<0.001). Additionally, L4
patients were more likely to have had 2 or more abdominal surgeries than non-L4 patients
(23% vs. 17%; p=0.007). Because there were so few patients with isolated L4 disease
(without concurrent L1-L3 disease, see Figure 1), this group was not analyzed separately.
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L4-EGD disease versus non-L4 disease

Patients with L4-EGD disease were younger at diagnosis (19.7 vs. 25.4 years; p<0.001), had
a shorter disease duration at phenotyping (7.0 vs. 10.1; p<0.001), were less likely to be of
Hispanic ethnicity (6% vs. 14%; p=0.004), and had fewer abdominal surgeries (35% vs.
47%; p=0.003) than patients with non-L4 disease (Table 1). The distribution of concurrent
disease location (L1, L2 or L3) as well as disease behavior (B1, B2 or B3) showed no
differences between cases with L4-EGD disease and those with non-L4 disease.

L4-jejunal disease versus non-L4 disease

L4 jejunal patients were significantly less likely to have concurrent colonic (L2) disease (3%
vs. 21%; p<0.001) than patients with non-L4 disease (Table 1). They were also more likely
to have stricturing (B2) behavior (45% vs. 23%; p<0.001) and less likely to have
inflammatory (B1) behavior (21% vs. 47%; p<0.001); rates of penetrating disease were not
different. Finally, L4-jejunal patients were more likely to have had one or more abdominal
surgeries (74% vs. 47%; p<0.001) as well as multiple abdominal surgeries (38% vs. 17%;
p<0.001) than non-L4 patients. There were 56 patients with both jejunal and EGD disease.
This group had disease behavior more consistent with L4-jejunal patients than L4-EGD
patients (available upon request).

L4-jejunal versus L4-EGD disease

Patients with L4-jejunal disease were more likely to have concurrent ileal (L1) disease (41%
vs. 21%; p=0.001) and less likely to have concurrent colonic (L2) disease (3% vs. 21%;
p<0.001) (Fig. 2A), more likely to have stricturing disease (45% vs. 18%; p<0.001) less
likely to have inflammatory disease (21% vs. 57%; p<0.001) (Fig. 2B), and more likely to
have had one or more (74% vs. 35%; p<0.001) as well as multiple abdominal surgeries (38%
vs. 14%; p<0.001) (Fig. 2C).

Role of L4-jejunal disease independent of ileal disease

92% of patients with L4-jejunal disease had concurrent ileal disease (either L1 or L3). We
compared L4-jejunal disease patients who had concurrent L1 or L3 disease with non-L4
patients with L1 or L3 disease. In the chi-squared model, patients with the L4-jejunal and
ileal disease were still more likely to have stricturing behavior (P<0.001) in addition to
multiple abdominal surgeries (P<0.001) than patients with ileal disease only.

Independent predictors of stricturing behavior and multiple abdominal surgeries

Two logistic regression models were created to calculate risks of stricturing (B2) behavior
(Table 2) and 2 or more abdominal surgeries (Table 3). Statistically significant independent
risk factors for stricturing behavior were ileal involvement (OR 3.18; 95% CI 2.23-4.64),
longer duration of disease (OR 1.33 per decade; 1.19-1.49), L4-jejunal disease (OR 2.90;
1.89-4.45), and older age at diagnosis (OR 1.21 per decade; 1.10-1.34). Significant
independent risk factors for 2 or more abdominal surgeries were increased duration of
disease (OR 3.74 per decade; 3.05-4.64), presence of penetrating (B3) behavior (OR 2.60;
1.64-4.21), and L4-jejunal disease (OR 2.39; 1.36-4.20). Longer duration of time from
diagnosis to the first surgery was protective (OR 0.87 per decade; 0.84-0.90). Results were
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similar for independent predictors of one or more abdominal surgeries (available upon
request). L4-EGD disease was neither predictive of stricturing disease or multiple abdominal
surgeries (p = 0.39 and p = 0.30, respectively).

Discussion

Patients with L4 disease were more likely to have stricturing behavior and multiple
abdominal surgeries than patients with non-L4 disease. This association was only observed
among patients with jejunal involvement (L4-jejunal) and not in patients with L4-EGD
involvement. Furthermore, patients with L4-jejunal disease had higher rates of stricturing
behavior and multiple abdominal surgeries than those with non-L4 ileal disease. In a logistic
regression model, longer disease duration as well as L4-jejunal disease were independent
risk factors for both stricturing disease and multiple abdominal surgeries. By contrast, L4-
EGD disease was not predictive for these outcomes.

Although currently grouped together by the Montreal classification system as L4 disease, the
natural history of L4-EGD and L4-jejunal disease are very different from one another. Only
the latter is predictive of stricturing complications and need for multiple surgeries. For this
reason, we propose that the Montreal Classification should be amended to reflect this
important difference. In part based upon a preliminary report of these findings,? the recent
Paris classification of pediatric CD has incorporated this separation whereby L4a represents
disease is proximal to the ligament of Treitz while L4b represents disease that is distal to the
ligament of Treitz and proximal to the distal one-third of the ileum.10

The overall rates of L4 disease observed in the IBDGC cohort (16%) is similar to that found
in other studies. Rates of macroscopic gastroduodenal disease seen in a large pediatric
cohort!! ranged between 5% to 13%, while in a population cohort study of children and
adults in Denmark, disease proximal to the ileum was found in 8% to 19% of CD patients.12
Likewise, other studies have found evidence that L4 disease may carry a predisposition for
more aggressive disease. Wolters et al. prospectively studied 358 patients with CD
beginning from diagnosis and examined the relationship between phenotype at diagnosis
(based on the Vienna classification) and disease recurrence.* Although only 20 (6%) patients
had disease proximal to the TI, proximal disease was the only significant positive predictor
for combined surgical and non-surgical disease recurrence in a Cox proportional hazard
model (p<0.01). These findings were echoed in a cohort of 132 Chinese patients with CD,
30 (23%) of who had L4 disease at diagnosis as based on the Montreal classification.®> L4
phenotype was found to be associated with more stricturing (47%) and penetrating disease
(30%) behavior than patients with non-L4 disease (19% and 4%, respectively; p<0.001), and
patients with L4 disease were more likely to undergo major surgery (67%) than those
without L4 disease (37%) (p<0.001). In a Cox proportional hazard model, L4 disease
independently predicted hospitalization but not the need for major surgery. Finally, other
studies have observed that patients with jejunoileal disease are more likely to require
aggressive medical and nutritional therapy.13:14 Our study, with more than 10-fold the
number of L4 patients than other reports, was the only study to divide proximal (L4) disease
into esophagogastroduodenal versus jejunal involvement. By making this separation, we
were able to show that overall predisposition of proximal disease towards greater risk of
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stricturing behavior and more surgery was solely due to the approximately two-fifths of L4
patients with jejunal involvement.

As previously noted, in contrast to the Vienna and Montreal classifications, the IBDGC
phenotyping manual did not include ileal disease proximal to the TI as L4 disease. This was
a matter of practicality: phenotyping for ileal site was primarily by small bowel series
radiographic reports and in many cases, these reports do not distinguish the portion of ileum
where disease involvement was found. By contrast, it is usually clear when disease involves
the jejunum radiographically, and this site specificity is usually detailed in radiographic
reports. By identifying jejunal disease as predictive of stricturing disease and multiple
surgeries, a unique at-risk group has been identified. It is unknown whether proximal ileal
disease would also have an independent risk of stricturing and multiple surgeries as we
found for jejunal disease. Making this determination would likely require primary review of
radiographs, ideally in a prospectively phenotyped cohort.

Our findings are important for two reasons. First, it may impact design and interpretation of
future studies with regard to proximal disease site correlations with genotypes, serology and
other biomarkers. Second, patients with L4-jejunal disease may be an attractive at-risk target
population for future studies of “top-down” approaches to medical management of CD
because of their high rates of requiring multiple abdominal surgeries.

Although we found a strong association between jejunal involvement and stricturing disease
multiple abdominal surgeries, causality remains unclear. Patients with jejunal CD could be
uniquely prone to the development of strictures in the jejunum; however, there is no obvious
mechanical or pathophysiologic reason why jejunal disease should be any different from
ileal disease. A more likely explanation is that jejunal disease is a marker for more extensive
small bowel involvement. The high rate of concurrent ileal disease among L4-jejunal
patients further supports this theory but this needs to be confirmed by independent studies.
Note that the effect of L4-jejunal disease on multiple surgeries was not a result of requiring
earlier surgical intervention: time from diagnosis to first surgery for L4-jejunal patients was
no shorter than that for L4-EGD or non-L4 patients.

Notably, smoking at the time of diagnosis was not found to be an independent risk factor for
either stricturing behavior or multiple abdominal surgeries. Prior studies have shown
smoking strongly associated with both outcomes.12:16 Univariate analysis did find that
smoking at diagnosis is strongly associated with both stricturing behavior (OR 1.59
(1.22-2.09), P=0.001) and multiple abdominal surgeries (OR 1.97 (1.53-2.53), P<0.001).
However, because smoking was also highly associated in univariate analyses with disease
duration, greater age at diagnosis, and penetrating disease, it did not show up as an
independent predictor in multivariable analyses.

The modalities used for phenotyping were not recorded on a patient-by-patient basis.
Instead, tests were performed based on clinical indication. Because not all patients
underwent the most sensitive test available for picking up disease in a given location, rates
of L4-jejunal disease were probably underestimated. However, the disease which was
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detected was probably more clinically relevant. Furthermore, rates of detecting L4-jejunal
Crohn’s did not increase over time as one might predict with the adoption of newer more
sensitive imaging techniques such as CT or MR enterography (data available upon request).
Other limitations include 1) Inter-rater reliability was found to be only fair for EGD disease
(Kappa statistic 0.36).8 By contrast, inter-rater reliability for jejunal disease was rated as
good with an overall Kappa statistic of 0.66, similar to ileal and colonic disease and 2)
Because most patients were only phenotyped on one occasion, it is possible that L4 disease
developed after requiring abdominal surgery; however, we think this scenario would be
atypical.

In conclusion, the disease course of patients with L4 disease differs significantly depending
on whether or not the disease involves the jejunum. L4-jejunal disease, but not L4-EGD was
independently predictive of stricturing phenotype and multiple abdominal surgeries. We
therefore recommend that the Montreal classification for adults be modified to separate L4
disease into different subcategories.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Flowchart of patient characteristics by disease location. CD, Crohn’s disease; L1, ileal
location; L2, colonic location; L3, ileocolonic location; L4, proximal disease; EGD,

esophagogastroduodenal
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Figure 2.

(a) Three groups (L4-EGD, L4-jejujnal, and non-L4 disease) comparing concurrent disease
location. (b) Three groups (L4-EGD, L4-jejunal, and non-L4 disease) comparing disease
behavior. (c) Three groups (L4-EGD, L4-jejujnal, and non- L4 disease) comparing
abdominal surgery rates. EGD, esophagogastroduodenal; Jej, jejunal; L4, proximal disease.

Am J Gastroenterol. Author manuscript; available in PMC 2014 June 16.



Page 15

Lazarev et al.

‘sasAjeue ||e 104 Joyeulwiouap ul papnjoul syusijed Buissin

"T0°0>d — 92uedIHIUBIS JO [aAST]

100°0>d (8¢) v zeo=d 1) ve L00°0=d (€2) 08 (21) 862 4

700°0>d (vL) a8 €00°0=d (se) 19 LT0=d (t9) 6.1 (Lv) T8 1<

700°0>d (s2) 62 €00°0=d (S9) €11 LT0=d (8v) L9T (€9) 226 0
100°0>d 9TF9'T 10°0=d 6'0%5°0 900°0=d ETFTT 0180 1as F ueaw — (§T=WW) sal1afuns |eulwopqy Jo ‘oN

yyo=d (e€) 8¢ 80°0=d (z2) 62 €1°0=d (s2) 98 (62) €15 ed

100°0>d (sv) 25 Gz'o=d (81) 2 100°0>d (ze) 111 (e2) 86¢ cd

100°0>d (t2) ve 600°0=d (£9) oot L0°0=d (Tv) evT (Lv) 628 19
,100°0>d ,£0°0=d ,100°0=d :(Gz=Ww) Joineyag asessiq

12°0=d (19) 65 70°0=d (es) z6 10°0=d (t9) 221 (9v) 608 €1

100°0>d (e)e €6'0=d (02) ae 100°0>d (1) v (T2) v 21

800°0=d (tv) Ly v00=d (t2) L €9°0=d (0g) €01 (0€) Ocs 11
,100°0>d ,90°0=d ,100°0=d :(18=W) uoned01 8sessiq [esia
(966=L)
@N.OHQ To¥SV wm.OHQ 8'G¥6'Y @@.OHQ 09¥.LV To9F¥LV ds ¥ ueaw — ?.mm.h:m 18114 01 w_mocmm_h_ WwioJj sies A
GT0=d V'6FSTT 100°0>d T'8%¥0'L Zro=d v'6¥¢'6 6'6¥T°0T (0=w) @s ¥ ueaw - (4£) uoneanq sseasiq
y0°0=d L'0TF0'€C 100°0>d 0'TT¥L'6T 7000>d  ¥ITFCTC €CTFY'GC (0=w) @s  ueaw - sisoubelq ye aby
2g'0=d (¥ 9T Lz0=d (eT) €2 G9°0=d (91) ¥§ (21) v62 (927T=w) gl yum annedy 9a16aQ 1sT
20'0=d (4987 9z'0=d (81) 1€ €00°0=d (sT) 18 (c2) 282 ‘(=) sisouberq 1e Bupjows
£8:0=d (91 81 $00°0=d ©) 11 10°0=d (6)ze (v7) 552 1{FT=w) sojuedsiH

(02) €2 (o1) 81 1) Ly (¥1) 62 13410

(Tt et (¥1) G¢ (1) 67 (s1) 092 SUBILIBWY UedLYY

(69) 62 (S2) eet (z2) 05z (t) sver sueiseane)
LT°0=d ee0=d 68°0=d :(g=w) aoey
L0°0=d (vv) 1§ 9/°0=d (z9) 16 20°0=d (zv) T9T (e9)TY6 (0=tw) sarewsd
yI-UON 'sAfop-y (GTT=U) for-p1 pTI-UON 'SAQD3-¥1 (G2T=U) dDI-¥T1  FT1-UON sSA¥T  (9ve=U) ¥ (6SL'T=U) ¥71-UON (SoTZ=U) 3oL

"sasayiualed ul abejusdlad ‘suostiedwod alls aseasiq
Talqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Gastroenterol. Author manuscript; available in PMC 2014 June 16.



Page 16

Lazarev et al.

0.l WoJy pjaly ayesedss se pasew — u_%%__._H

3|qe1 Zxg 10J 153} pasenbs-1yD
M

"uoljeInap pJepuels — @s Buissiw — w ‘feunfal — [ar ‘feusponp Jo ouseb ‘[eabeydoss — 93

NIH-PA Author Manuscript NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Gastroenterol. Author manuscript; available in PMC 2014 June 16.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny Yd-HIN

Lazarev et al.

Multivariable logistic analysis: predictors of stricturing (B2) behavior. Rows sorted by significance of

estimation.

(n=1810) OR | 95% ClI P-value
lleal involvement (L1+L3) | 3.18 | 2.23-4.64 | <0.001
Disease duration (decade) | 1.33 | 1.19-1.49 | <0.001
L4-jejunal (vs. non-L4) 2.90 | 1.89-4.45 | <0.001
Age at diagnosis (decade) 1.21 | 1.10-1.34 | <0.001
Hispanic Ethnicity 1.57 | 0.87-2.84 | 0.13
L4-EGD (vs. non-L4) 0.82 | 0.51-1.28 | 0.39
African American race 1.34 | 0.68-2.63 | 0.40
Caucasian race 1.19 | 0.66-2.16 | 0.57
Female 1.03 | 0.82-1.29 | 0.82
Family history of IBD 1.01 | 0.73-1.33 | 0.90
Smoking at diagnosis 1.01 | 0.77-1.33 | 0.93

Rows sorted by significance of estimation.

Level of significance — p<0.01.

OR - odds ratio; CI — confidence interval; IBD - inflammatory bowel disease; EGD - esophagogastroduodenal

Am J Gastroenterol. Author manuscript; available in PMC 2014 June 16.

Table 2

Page 17



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny Yd-HIN

Lazarev et al.

Table 3

Page 18

Multivariable logistic analysis: predictors of multiple (=2) abdominal surgeries. Rows sorted by significance

of estimation.

(n=954) OR | OR95% CI | P-value
Disease duration (decade) 3.74 | 3.05-4.64 <0.001
Time from diagnosis to first surgery (decade) | 0.87 | 0.84-0.90 <0.001
Penetrating (B3) disease (vs. B1) 2.60 | 1.64-4.21 <0.001
L4-jejunal (vs. non-L4) 2.39 | 1.36-4.20 0.002
Hispanics 2.78 | 1.17-6.70 0.02
African Americans 2.85 | 1.04-8.06 0.04
Caucasians 2.53 | 1.05-6.37 0.04
lleal involvement (L1+L3) 1.87 | 1.04-3.51 0.04
L4-EGD (vs. non-L4) 1.42 | 0.73-2.69 0.30
Family history of IBD 0.82 | 0.54-1.23 0.33
Stricturing (B2) disease (vs. B1) 1.24 | 0.74-2.08 0.42
Smoking at diagnosis 1.08 | 0.75-1.56 0.68
Females 1.05 | 0.76-1.46 0.76
Age at diagnosis (decade) 0.99 | 0.84-1.15 0.85

Level of significance — p<0.01.

OR- odds ratio; Cl — confidence interval; IBD — inflammatory bowel disease; EGD - esophagogastroduodenal
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