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INTRODUCTION

Although inf lammatory 
bowel diseases (IBD) have been 
known for more than a century, 
there are still several pending 
issues, regarding comprehension 
of the pathogenesis, clinical 
presentation and evolution, as 
well as the optimal and timely 
treatment choice. The clinical 
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ABSTRACT

Background & Aims: Identifying the risk factors for extraintestinal manifestations (EIMs) in inflammatory 
bowel diseases (IBD) may optimize the therapeutic decision. We aimed to assess the prevalence of EIMs in 
IBD patients in Romania and to determine the risk factors.
Methods: We analyzed 2,626 patients registered in the Romanian IBD Prospect National Registry. We 
performed a descriptive cross-sectional study to assess the point prevalence of EIMs, calculating global 
prevalence and analyzing the different types of EIMs and their respective frequencies were carried out. 
Demographic and clinical risk factors were researched as possible predictors for EIMs development, based 
on the results of the univariate and multivariate logistic regression analysis. 
Results: The overall point prevalence of EIMs was 16.3%. A significantly higher frequency of EIMs in Crohn’s 
disease (CD) was noted in comparison to ulcerative colitis (UC) and IBD unclassified (IBDU) (23.2% vs 
11.3% and 16.3%, respectively, p<0.001). The most frequent type of EIM was peripheral arthropathy (8.3%), 
significantly associated with CD (p<0.001). Univariate analysis highlighted the significant independent 
common predictive risk factors for EIMs, in both CD and UC patients: female gender, patient’s urban 
area of origin, anemia, hypoalbuminemia, and high level of C-reactive protein (CRP), while significant 
independent IBD phenotype-related risk factors were ileocolonic location and concomitant involvement of 
upper gastrointestinal tract for CD, non-smoker status and both moderate and severe disease activity for UC 
(p<0.05). Multivariate analysis determined that female CD patients with moderate or severe disease activity, 
with other than isolated ileal disease, and female UC patients with moderate or severe extensive colitis are 
the most likely to develop EIMs.
Conclusions: IBD patients are experiencing EIMs in a large proportion, with higher rates for CD. As EIMs 
negatively affect patient outcomes, foreseeing the risk by identifying independent and associated predictive 
factors could be a first step to optimal work-up and treatment

Key words: inflammatory bowel disease – Crohn’s disease – ulcerative colitis – extraintestinal manifestations 
– prevalence – risk factors.

Abbreviations: CD: Crohn’s disease; CRP: C-reactive protein; EIMs: extraintestinal manifestations; IBD: 
inflammatory bowel disease; IBDU: IBD unclassified; UC: ulcerative colitis; UTI: urinary tract infection. 

picture of ulcerative colitis (UC), Crohn’s disease (CD) and IBD 
unclassified (IBDU) is heterogeneous, with particular aspects 
concerning disease extension and behavior, miscellaneous 
evolution patterns, and, last but not least, a variable potential 
for extraintestinal involvement.

Globally, approximately one-third of patients with IBD 
develop extraintestinal manifestations (EIMs). Previous studies 
shown that 6-47% of IBD patients experience EIMs, reporting 
the different frequencies according to the study population, 
study type, length of follow-up, and definition criteria [1-4]. 
There appears to be an increase of cumulative risk for EIMs 
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starting from the time of diagnosis, especially for CD patients 
[5, 6], and throughout the disease course, around a quarter of 
patients may experience multiple EIMs [7].

The clinical spectrum and severity of EIMs vary, ranging 
from mild evanescent signs or symptoms to truly debilitating 
complications. EIMs are classified into two types: immune-
mediated conditions, which share presumed immunological 
pathogenesis with the bowel disease – joint involvement, skin 
manifestations, ophthalmologic disorders, amyloidosis, and 
sclerosing cholangitis, and nonimmune-mediated conditions, 
determined by metabolic or other structural processes secondary 
to the bowel disease – cholelithiasis, nephrolithiasis, obstructive 
uropathy, osteopathy. Anemia may also be considered an EIM, 
but in most cases, it has complex pathogenesis, involving 
inflammation, malabsorption, and bleeding. 

Regardless of their severity, if present, EIMs may affect 
the patients’ quality of life. Furthermore, according to their 
type and impact on the patient’s medical condition, EIMs may 
require additional healthcare resources.

Because there may be certain categories of patients more 
likely to develop EIMs, a complete characterization of patients’ 
susceptibility profile and the identification of risk factors 
for developing EIMs could improve early recognition and 
therapeutic strategy. 

The aim of our study was to assess the frequency and 
types of EIMs in Romanian patients with IBD. Our secondary 
objective was to identify demographical and clinical risk factors 
for developing EIMs. 

METHODS

Our study included all the patients recorded in the 
Romanian IBD Prospect National Registry, a database 
established more than a decade ago and continuously updated, 
including patients from thirteen Romanian tertiary centers to 
cover areas across the country, belonging to eight university 
medical centers. These tertiary centers have been enrolling 
IBD patients with a confirmed diagnosis, based on clinical, 
laboratory, endoscopic, imaging, and histological criteria. All 
demographic, history, clinical, and paraclinical parameters 
were recorded at baseline and during follow-up and every new 
event was noted in a dynamic, real-time manner. All patients 
have signed the informed consent before registration. The study 
protocol followed the principles outlined in the Declaration of 
Helsinki regarding research involving human subjects and was 
approved by the local Ethics Committee.

We performed a descriptive cross-sectional study, assessing 
the point prevalence of EIMs. The global prevalence of 
EIMs was calculated, together with the prevalence among 
different categories of patients, according to IBD phenotype, 
demographic features, disease pattern, extension, and severity. 
Consecutively, the risk factors for EIMs were assessed. EIMs 
were noted as “present” or “absent” for each patient. When 
“present”, the specific type of EIM was recorded: peripheral 
arthropathy, axial arthropathies - ankylosing spondylitis/
sacroiliitis, erythema nodosum, pyoderma gangrenosum, 
uveitis, episcleritis, pericholangitis, primary sclerosing 
cholangitis, nephrolithiasis, obstructive uropathy, recurrent 
urinary tract infections (UTI), and amyloidosis. 

Amid demographic characteristics, patient gender, age, and 
place of origin were recorded. Tobacco use was also considered, 
the patient being labeled as smoker, non-smoker or ex-smoker. 
IBD family history was assessed. IBD phenotype was classified 
into three categories: UC, CD, and IBDU. Crohn’s disease 
pattern was classified according to Montreal classification, 
comprising: age at onset (A1: below 16 years, A2: between 17 
and 40 years, A3: above 40 years), disease location (L1: ileal, 
L2: colonic, L3: ileocolonic, L4: upper gastrointestinal tract) 
and disease behavior (B1: nonstricturing, nonpenetrating, B2: 
stricturing, B3: penetrating, p: perianal disease) [8]. The extent 
of UC was defined as proctitis (E1), left-sided colitis (E2), or 
extended colitis, including pancolitis (E3) [9]. Crohn’s disease 
severity was assessed by calculating Crohn’s Disease Activity 
Index (CDAI) [10], while UC severity was graded using the 
Mayo score [11]; IBDU cases were classified similarly to those 
of UC.

The statistical analysis was performed using STATA 16.1 
(StataCorp LLC, Texas, USA). Depending on the variables‘ 
distribution, the data were presented as mean and standard 
deviation or median and quartile. The Pearson Chi-square 
test was used to evaluate EIMs associations based on diagnosis 
(CD, UC, IBDU). Possible predictors for EIMs were searched 
based on the results of the univariate and multivariate logistic 
regression analysis. The statistical significance level of p<0.05 
was considered as the reference threshold. 

RESULTS

Patients’ Characteristics 
In total, 2,626 IBD patients were included, namely 1,099 

CD patients (41.9%), 1,484 UC patients (56.5%), and 43 with 
IBDU (1.6%). The demographic and clinical characteristics of 
the study patients are shown in Table I. We have noted a slight 
predominance for the male gender in UC, and for the female 
gender in CD. Mean age was slightly higher in UC patients 
than in CD or IBDU patients. Patients’ place of origin was 
predominantly rural for all IBD phenotypes, with a rural/
urban ratio of 2.8 in all IBD patients. Few patients (2.6%) 
had a familial history of IBD. The predominant location of 
CD was ileocolonic (L3) (43.7%), followed by colonic and 
ileal sites; upper gastrointestinal tract was associated in 
5.1% of cases; no isolated upper gastrointestinal disease was 
present. The predominant behavior of CD was inflammatory 
(nonstricturing, nonpenetrating), with more than 50% of 
cases, while approximately 11% of cases associated perianal 
disease. The extent of UC was predominantly E2. Regarding 
IBD severity, at the time of the analysis, moderate activity 
was predominant for CD and UC, followed by mild activity, 
remission, and severe activity.

Prevalence and Types of EIMs
Overall, 429 patients presented at least one EIM at the 

time of the study, resulting in a point prevalence of 16.3%. 
Phenotype analysis showed a significantly higher frequency 
of EIMs in CD compared to UC and IBDU (23.2% vs 11.3% 
and 16.3%, p<0.001).

Table II shows the overall prevalence of EIMs as well as 
IBD phenotype-related point prevalence of each type of EIM.
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The most frequent EIM was peripheral arthropathy 
(8.3%), significantly associated with CD (12.4% of cases, 
p<0.001). Axial arthropathies were encountered in 3.9% of 
IBD patients, significantly more frequent in CD compared 
to UC (5.8% vs 2.4%, p<0.001).  Among dermatological 
manifestations, erythema nodosum had a significantly 
increased frequency in CD and IBDU compared to UC (2.7% 
and 2.3%, vs 0.4%, p<0.001), while pyoderma gangrenosum 
was less frequent and did not show a particular predilection 
for one IBD phenotype.

Low prevalence and no significant association with IBD 
phenotype were found for pericholangitis (0.08%), primary 
sclerosing cholangitis (0.8%), renal stones (1.9%), recurrent 
UTI (1.5%), and amyloidosis (0.04%).

However, certain EIMs with low prevalence were 
significantly associated with IBD phenotype. Thus, 
ophthalmological EIMs (uveitis and episcleritis) had a global 
frequency of 1.03%, significantly higher in IBDU compared 
to CD or UC (p<0.001), while ureterohydronephrosis (overall 
frequency 0.3%) had an increased prevalence in CD patients 
(0.6%) compared to UC (0.07%) (p = 0.025).

Multiple EIMs were noted in 2.9% of IBD patients. The 
number of concomitant EIMs differed significantly according 
to IBD phenotype (Table II). Thus, one single EIM occurred 
significantly more frequently in CD patients (18.3%) compared 
to UC (9.9%) and IBDU (6.9%) patients (p<0.001), while 
the concomitance of two distinct EIMs was recorded with 
significantly higher frequency in IBDU patients (9.3%, 

Table I. Patients characteristics

All IBD patients CD UC IBDU

n=2,626 n=1,099 (41.9%) n=1,484 (56.5%) n=43 (1.6%)

Gender ratio, n (%)

Women/men 1,245/1,381 
(47.4/52.6)

563/536 
(51.2/48.8%)

657/827 
(44.3/55.7)

25/18 
(58.1/41.9)

Age, years

Mean+SD 
Median (Q1;Q3)

43.8±15.4 42 
(31;56)

41.6±14.9 39 
(29;53)

45.5±15.4 44 
(33;57)

43.8±17.7 39 
(28;62)

Patient’s place of origin, n (%)

Urban/rural, n (%) 691/1,935 
(26.3/73.7)

245/854 
(22.3/77.7)

428/1,056 
(28.8/71.2)

18/25 
(41.9/58.1)

Smoking status, n (%)

Non-smoker/Ex-smoker/Smoker 1,477/688/461
(56.2/26.2/17.6)

571/273/255
(52/24.8/23.2)

883/406/195 
(59.5/27.4/13.1)

23/9/11
(53.5/20.9/25.6)

Familial history of IBD, n (%) 69 (2.6) 33 (3) 34 (2.3) 2 (4.6)

Age group at diagnosis for CD, n (%)

A1<16 years
A2=17-40 years
A3>40 years

- 39 (3.6)
708 (64.4)
352 (32)

- -

Location of CD, n (%)

L1
L2
L3
Concomitant L4

- 222 (20.2)
397 (36.1)
480 (43.7)

56 (5.1)

- -

Behavior of CD, n (%)

B1
B2
B3

- 711 (64.7)
250 (22.8)
138 (12.6)

- -

Perianal disease, n (%) - 124 (11.3) - -

Extent of UC, n (%)

E1
E2
E3

- - 241 (16.2)
760 (51.2)
483 (32.6)

-

Activity of IBD, n (%)

Remission
Mild activity
Moderate activity
Severe activity

- 228 (20.8)
306 (27.8)
415 (37.8)
150 (13.6

263 (17.7)
435 (29.3)
565 (38.1)
221 (14.9

3 (7)
18 (41.8)
15 (34.9)
7 (16.3)

Extraintestinal manifestations, n (%) 429 (16.3) 255 (23.2) 167 (11.2) 7 (16.3)

B1: nonstricturing, nonpenetrating; B2: stricturing; B3: penetrating; CD: Crohn’s disease; SD: standard deviation; E1: proctitis; 
E2: left side colitis; E3: extended colitis; IBD: inflammatory bowel disease; IBDU: IBD unclassified; L1: ileal; L2: ileocolonic; L4: 
upper gastrointestinal tract; Q1: first quartile; Q3: third quartile; UC: ulcerative colitis.
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p<0.001). We identified nine cases with three simultaneous 
EIMs, corresponding to 0.34% of all IBD patients and two 
cases with four concomitant EIMs, corresponding to 0.08% of 
all IBD patients. The occurrence of more than two EIMs was 
identified especially among CD patients. 

Risk Factors for EIMs
Logistic regression univariate and multivariate analysis 

were performed, according to the disease phenotype, in order 
to identify predictive factors for EIMs in IBD patients.

Univariate Analyses (Table III)
Regarding CD patients, we found a significant correlation 

between female gender and the presence of EIMs (OR=1.56, 
95%CI: 1.18-2.07, p=0.002). The patient’s urban area of origin 
was also significantly correlated with the development of EIMs 
(OR=1.49, 95%CI: 1.1-2.04, p=0.042). Among biochemical 
markers, elevated C-reactive protein (CRP) levels (OR=1.37, 
95%CI: 1.13-2.19, p=0.035), low hemoglobin (OR=1.41, 95%CI: 
1.22-2.48, p=0.021) and low serum albumin levels (OR=1.53, 
95%CI: 1.39-3.99, p=0.016) were predictive factors for EIMs. 
According to CD location, L3 (OR=2.87, 95%CI: 1.59-4.55, 
p=0.032), and L4 significantly increased the risk for EIMs 
development (OR=3.54, 95%CI: 2.87-5.64, p=0.021). Though no 
significant correlation was found between age at diagnosis and the 
presence of EIMs, a predilection for EIMs occurrence was identified 
in patients with age at diagnosis between 17 and 40 years (64.4% 
EIMs frequency), compared to those aged more than 40 years at 
the time of diagnosis (32% EIMs frequency). CD behavior or the 
presence of perianal involvement did not appear to influence the 
risk of EIMs. There was no correlation between family history of 
IBD, smoking status, or CD activity, and the presence of EIMs.

For UC patients, the predictive factors for developing EIMs 
were female gender (OR=1.56, 95%CI: 1.13-2.15, p=0.006), 
patient’s urban area of origin (OR=1.52, 95%CI: 1.03-2.23, 
p=0.031), non-smoker status (OR=1.7, 95%CI: 1.11-2.43, 
p=0.027) as well as elevated CRP levels (OR=2.27, 95%CI: 
1.91-5.74, p=0.022), low hemoglobin (OR=1.34, 95%CI: 
1.09-1.89, p=0.029) and low serum albumin (OR=1.42, 
95%CI: 1.29-2.57, p=0.045) levels. Both moderate (OR=1.65, 
95%CI: 1.41-3.01, p=0.032) and severe (OR=2.3, 95%CI: 1.81-
3.13, p=0.025) disease activity were found to be significant 
risk factors for EIMs development compared to remission; 
in severe UC patients the frequency of EIMs was 18.1%. 
Extensive colitis (E3 extension type) was found to significantly 
increase the risk of EIMs development compared to proctitis 
(E1 extension type) (EIM’s frequency 15.9% and 7.05%, 
respectively, p=0.001). 

In IBDU, male gender, patient’s urban area of origin, as well 
as high CRP levels, low hemoglobin, and low albumin levels 
were predictors for EIMs.

Multivariate Analyses
For CD patients, female gender (OR=3.62, 95%CI: 1.2-2.3, 

p=0.002), moderate (OR=1.84, 95%CI: 1.57-2.13, p=0.041) or 
severe (OR=1.95, 95%CI: 1.62-2.24, p=0.037) disease activity 
and any location other than L1 (p<0.05) acted as associated 
risk factors for EIMs (Table IV), while for UC patients the risk 
was significantly increased by the association between female 
gender (OR=2.64, 95%CI: 1.37-5.08, p=0.004), moderate 
(OR=2.9, 95%CI 1.3–2.8, p=0.011) or severe (OR=2.54; 95%CI: 
1.34–2.85, p=0.008) disease activity and E3 extension type 
(pancolitis) (OR=3.3, 95%CI: 1.28-4.13, p=0.005), as shown 
in Table V. 

Table II. Prevalence of extraintestinal manifestations (EIMs) according to inflammatory bowel disease (IBD) phenotype

EIM All IBD† patients CD (n,%) UC (n,%) IBDU (n,%) Statistic Test p†

All EIMs 429 (16.3) 255 (23.2) 167 (11.3) 7 (16.3) 65.96 <0.001*

Peripheral arthropathies 218 (8.3) 136 (12.4) 78 (5.3) 4 (9.3) 42.09 <0.001*

Axial arthropathies 101 (3.9) 64 (5.8) 35 (2.4) 2 (4.7) 20.57 <0.001*

Erythema nodosum 37 (1.4) 30 (2.7) 6 (0.4) 1 (2.3) 24.84 <0.001*

Pyoderma gangrenosum 17 (0.7) 10 (0.9) 7 (0.5) 0 (0) 2.17 0.338

Uveitis/Episcleritis 27 (1.03) 19 (1.7) 6 (0.4) 2 (4.7) 16.52 <0.001*

Pericholangitis 2 (0.08) 2 (0.2) 0 (0) 0 (0) 3.48 0.175

Primary sclerosing cholangitis 21 (0.8) 8 (0.7) 13 (0.9) 0 (0) 0.52 0.768

Renal stones 50 (1.9) 24 (2.2) 25 (1.7) 1 (2.3) 0.83 0.643

Ureterohydronephrosis 8 (0.3) 7 (0.6) 1 (0.07) 0 (0) 7.32 0.025*

Recurrent UTI 38 (1.5) 19 (1.7) 18 (1.2) 1 (2.3) 1.41 0.492

Amyloidosis 1 (0.04) 1 (0.1) 0 (0) 0 (0) 1.74 0.418

Multiple extraintestinal manifestations 

None, n (%) 2,197 (83.7) 844 (76.8) 1,317 (88.8) 36 (83.7)

84.51 <0.001*

One EIM 351 (13.4) 201 (18.3) 147 (9.9) 3 (6.9)

Two EIMs 67 (2.6) 44 (4) 19 (1.3) 4 (9.3)

Three EIMs 9 (0.3) 9 (0.8) 0 (0) 0 (0)

Four EIMs 2 (0.08) 1 (0.09) 1 (0.07) 0 (0)
† Pearson Chi-square test; * Marked effects are significant at p<0.05; UTI: urinary tract infections. For other abbreviations see Table I.
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Table III. Predictive factors for EIMs in IBD patients - univariate analysis

Variable Odd ratio 
Exp (β)

95% CI for Exp (B) SE p

Lower Upper

Crohn’s disease

Gender

Gender

Male
Female

Reference 
1.57 1.18 2.07 0.042

 
0.002*

Age 1.0 0.99 1.01 0.005 0.726

Age group at diagnosis (for CD)

A1<16 years 1.19 0.56 2.55 0.188 0.652

A2=17‒40 years 
A3>40 years

1.19 
Reference

0.87 1.60 0.154 0.266

Family history of IBD 1.21 0.52 2.83 0.032 0.650

Place of origin

Rural
Urban

Reference
1.49 1.11 2.04 0.178 0.042*

Smoking 0.417

Non-smoker Reference

Ex-smoker 1.25 0.89 1.73 0.168 0.188

Smoker 1.06 0.74 1.49 0.176 0.750

Active disease

Remission Reference

Mild activity 1.41 0.93 2.14 0.212 0.101

Moderate activity 1.45 0.97 2.14 0.200 0.064

Severe activity 1.33 0.81 2.18 0.252 0.256

Elevated CRP 1.38 1.13 2.19 0.117 0.035*

Hb 1.41 1.22 2.48 0.149 0.021*

Serum albumin level 1.53 1.39 3.99 0.205 0.016*

Location of CD

L1 Reference

L2 0.98 0.65 2.87 0.213 0.890

L3 2.87 1.59 4.55 0.202 0.032*

Concomitant L4 3.54 2.87 5.64 0.183 0.021*

Behavior of CD

B1 Reference

B2 1.20 0.86 1.67 0.168 0.274

B3 1.20 0.79 1.82 0.212 0.383

Perianal disease 1.02 0.66 1.58 0.022 0.918

Ulcerative colitis

Gender

Male
Female

Reference
1.56 1.13 2.15 0.164 0.006*

Age 1.01 0.99 1.01 0.005 0.928

Family history of IBD 1.34 0.51 3.51 0.191 0.549

Place of origin

Rural
Urban

Reference
1.52

1.03 2.23 0.195 0.031*

Smoking

Smoker Reference

Ex-smoker 1.52 0.98 3.14 0.196 0.058

Non-smoker 1.71 1.11 2.43 0.267 0.027*
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Regarding IBDU patients, due to the low number of cases, 
only five variables could be included in the multivariate 
analysis; among them, patient’s urban area of origin (OR=4.81, 
95%CI: 1.48–7.52, p=0.018) and high CRP levels (OR=2.99, 
95%CI 1.93-5.68, p=0.018) were significantly associated with 
the risk of developing EIMs (Table VI). 

DISCUSSION

We analyzed a large Romanian cohort of IBD patients, 
included in the multicenter electronic database “IBD Prospect” 
Registry, where data and events are registered in a real-time 
manner. We performed a descriptive cross-sectional study, 
assessing the point prevalence of all EIMs, the frequency of 
different types of EIMs, as well as risk factors for developing 
EIMs, using univariate and multivariate analysis.

Out of 2,626 IBD patients included, 1,099 were CD patients 
(41.9%), 1,484 had UC (56.5%), and 43 had IBDU (1.6%). The 
number of IBDU cases seems low as they were considered in 
relation to all IBD patients and not only to those with colitis. 
Additionally, it has been proved that less than 5% of IBDU 
cases maintain this diagnosis over time [12], and we believe 
that at their initial diagnosis, more cases of colonic IBD were 
labeled as unclassified.

From the total number of 2,626 patients, 429 presented 
at least one EIM at the moment of the study, resulting in 
a global point prevalence of 16.3%. Regarding phenotype, 
CD patients had a significantly higher prevalence of EIMs, 
compared to UC and IBDU patients (p<0.001). Previous data 
highlighted that IBD patients may experience EIMs in a largely 
variable proportion, between 6-47%, depending on the study 
population, study type, definition criteria, and duration of 

Table III (continued)

Disease activity

Remission Reference

Mild activity 0.53 0.33 0.86 0.247 0.011*

Moderate activity 1.65 1.42 3.01 0.225 0.032*

Severe activity 2.31 1.81 3.12 0.048 0.025*

Elevated CRP 2.27 1.91 5.73 0.272 0.022*

Hb 1.34 1.09 1.89 0.175 0.029*

Serum albumin level 1.43 1.29 2.57 0.145 0.045*

Extent

E1 Reference

E2 1.46 0.85 2.53 0.279 0.172

E3 2.50 1.44 4.33 0.281 0.001*

Inflammatory bowel diseases unclassified 

Gender

Female
Male

Reference
2.09 1.40 5.80 0.237 0.037*

Age 1.01 0.96 1.05 0.024 0.726

Family history of IBD 1.10 0.97 1.98 0.722 0.939

Place of origin

Rural
Urban

Reference 
5.37

1.58 9.22 0.131 0.013*

Smoking

Non-smoker Reference

Ex-smoker 0.59 0.05 6.17 0.195 0.663

Smoker 1.06 0.16 6.87 0.256 0.955

Disease activity

Remission Reference

Mild activity 1.15 0.68 2.67 0.101 0.921

Moderate activity 1.38 0.35 3.88 0.032 0.864

Severe activity 1.01 0.21 4.97 0.211 0.986

Elevated CRP 1.44 1.13 1.78 0.229 0.036*

Hb 1.31 1.22 7.56 0.296 0.005*

Serum albumin level 1.37 1.19 9.64 0.257 0.014*

* Marked effects are significant at p<0.05; CI: confidence interval; SE: standard error; CD: Crohn’s disease; 
IBD: inflammatory bowel disease; CRP: C-reactive protein; L1: Ileal; L2: Ileocolonic; L4: Upper gastrointestinal 
tract; B1: Nonstricturing, nonpenetrating; B2: Stricturing; B3: Penetrating; E1: Proctitis; E2: Left side colitis; E3: 
Extended colitis; UC: Ulcerative colitis; IBDU: Inflammatory bowel disease unclassified.
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follow-up [1-4]. Overall, it is estimated that one third of IBD 
patients develop EIMs [2]. In our study, we identified a lower 
rate of EIMs compared to the global estimation, partly due 
to the study type, which assessed the presence of EIMs at a 
certain point in time, and also to the fact that many EIMs are 
transient and the absence of one particular EIM at a certain 
moment in time does not exclude its previous or subsequent 
development. Our study showed a higher rate of EIMs among 
CD patients, compared to UC patients, similarly to the data 
published so far [13, 14].

The most frequent EIMs, both globally and for each IBD 
subtype, were the rheumatological manifestations (12.1% of 
all IBD patients), namely peripheral arthritis (8.3% of IBD 
patients) and, less frequently, axial arthropathy (3.8% of 
IBD patients). Even if they both refer to joint involvement 
and are immune-mediated manifestations, they differ in 
their relationship with disease activity. Peripheral arthritis 
is associated with intestinal disease activity, following the 
clinical course of the IBD and usually improves with IBD 
treatment, while axial arthropathy evolves independently from 
the intestinal disease activity. In our study, we found that both 
peripheral arthritis (12.4% frequency in CD vs 5.3% in UC) 
and axial spondyloarthritis (5.8% frequency in CD vs 2.4% 
in UC) were significantly associated with CD (p<0.001). Our 

data regarding the frequency of these manifestations were 
in accordance with the results of other studies so far. Thus, 
peripheral arthralgia/arthritis usually affects 5% to 10% of 
patients with UC and 10% to 20% of patients with CD [4, 
15]. Axial spondyloarthritis is less frequent than peripheral 
arthralgia/arthritis in patients with IBD, occurring in 3-5% of 
patients, although frequency values of up to 25% have been 
reported [16, 17]. Moreover, in many studies, rheumatological 
manifestations are indeed the most frequent EIMs in IBD 
patients [7, 18], but no unanimous data concerning differences 
in prevalence between CD and UC patients were found. In a 
retrospective cohort study including 626 IBD patients, Malaty 
et al. [19] found an overall prevalence of joint manifestations 
of 17%, with 7% prevalence of peripheral arthritis, slightly 
higher in CD than in UC patients. A similar high prevalence 
of peripheral arthritis among CD patients had been previously 
reported in a Swiss study [5], contrasting with another 
European study revealing a higher prevalence of peripheral 
arthritis in UC patients (6.1%) compared to CD patients (1.7%) 
[20].  A Southern European study, published in 2016, analyzing 
1,860 Greek patients with IBD showed that joint manifestations 
were the most frequent, followed by dermatological EIMs 
[21]. The analysis of a large Taiwanese database (3,153 IBD 
patients) found peripheral arthropathy as the most common 

Table IV. Predictive factors for EIMs in CD patients - multivariate analysis

Variable Odd ratio
Exp (β)

95% CI for Exp (B) SE p

Lower Upper

Gender

Male Reference

Female 2.56 1.57 3.07 0.145 0.002*

Age 1.01 0.98 1.02 0.008 0.673

Place of origin

Rural Reference

Urban 1.69 0.46 6.19 0.160 0.423

Smoking

Non-smoker Reference

Ex-smoker 1.73 0.97 3.57 0.154 0.083

Smoker 1.42 0.76 2.64 0.317 0.271

Disease activity

Remission Reference

Mild activity 1.38 0.90 2.09 0.213 0.130

Moderate activity 1.84 1.57 2.14 0.202 0.041*

Severe activity 1.95 1.62 2.24 0.254 0.037*

Elevated CRP 1.13 0.51 2.52 0.408 0.759

Hb 1.04 0.65 1.67 0.240 0.847

Serum albumin level 1.11 0.66 1.87 0.264 0.683

Location

L1 Reference

L2 2.53 2.10 5.80 0.224 0.029*

L3 3.83 2.71 5.53 0.209 0.001*

Concomitant L4 4.90 2.27 5.96 0.290 0.021*

* Marked effects are significant at p<0.05; CI: confidence interval: SE: standard error; IBD: inflammatory bowel 
disease; CRP: C-reactive protein; Hb: Hemoglobin; L1: Ileal; L2: Ileocolonic; L4: Upper gastrointestinal tract.
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EIM, followed by ankylosing spondylitis [22]. A prospective 
Norwegian population-based study showed a cumulative 
prevalence of peripheral arthritis of 12% during a follow-up 
period of 6.1 years [23]. A recently published pediatric study 
also ranked joint complaints first (20% of all children), followed 
by aphthous stomatitis and dermatologic involvement [24].

A higher prevalence of joint involvement in CD patients 
draws attention to this IBD phenotype. Defining a profile 

for the patient at risk for developing such a type of joint 
manifestations is important either for treatment or early 
specific management, in collaboration with the rheumatologist 
whenever necessary.

Dermatological manifestations may occur in up to 15% 
of patients [1, 25]. They are mainly represented by erythema 
nodosum with a frequency of 1.4% among IBD patients in 
our study, and pyoderma gangrenosum with a frequency of 

Table V. Predictive factors for EIMs in UC patients - multivariate analysis

Variable Odd ratio
Exp (β)

95% CI for Exp (B) SE p

Lower Upper

Gender

Male Reference

Female 3.62 1.2 2.31 0.002* 0.167

Age 1.01 0.99 1.02 0.412 0.005

Familial history of IBD 1.32 0.50 3.49 0.570 0.494

Place of origin

Rural Reference

Urban 1.17 0.57 2.37 0.174 0.362

Smoking 

Non-smoker Reference 0.256

Smoker 0.98 0.37 2.59 0.268 0.495

Ex-smoker 1.15 0.39 3.35 0.103 0.548

Active disease

Remission Reference

Mild activity 1.11 1.14 1.53 0.727 0.262

Moderate activity 2.90 1.30 2.85 0.011* 0.265

Severe activity 2.54 1.34 2.85 0.008* 0.232

Elevated CRP 1.49 0.74 3.02 0.262 0.358

Hb 1.27 0.67 2.41 0.257 0.325

Serum albumin level 1.92 0.57 6.48 0.293 0.621

Extent

E1 Reference

E2 1.43 0.818 2.51 0.209 0.286

E3 3.31 1.286 4.136 0.005* 0.298

* Marked effects are significant at p<0.05; CI: confidence interval; SE: standard error; IBD: inflammatory bowel 
disease; CRP: C-reactive protein; Hb: Hemoglobin; E1: Proctitis; E2: Left side colitis; E3: Extended colitis.

Table VI. Predictive factors for EIMs in IBDU patients - multivariate analysis

Variable Odd ratio
Exp (β)

95% CI for Exp (B) SE p

Lower Upper

Gender

Male Reference

Female 1.38 0.24 7.85 0.385 0.713

Place of origin

Rural Reference

Urban 4.81 1.48 7.52 0.168 0.018*

Hb 1.26 0.21 7.66 0.320 0.799

Serum albumin level 1.33 0.09 19.38 0.365 0.832

CRP 2.99 1.93 5.68 0.029 0.018*

* Marked effects are significant at p<0.05; CI: confidence interval; SE: standard error; Hb: Hemoglobin; CRP: 
C-reactive protein.
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0.7%. Other types of skin involvement are much less frequent, 
and we did not find any cases in our analysis (e.g., erythema 
multiforme, epidermolysis bulossa acquista, or acute febrile 
neutrophilic dermatosis, also known as Sweet syndrome). 
The prevalence of skin manifestations in our analysis was 
lower than in usual reports, probably due to their transient 
character. Erythema nodosum is generally more frequent and 
is described more commonly in CD than in UC, with variable 
reported prevalence rates of 2% to 7.5% in CD and 0.9 to 4% 
for UC [15, 26, 27]. This predilection for CD was also shown 
in our analysis; erythema nodosum had a significantly higher 
point prevalence in CD compared to UC patients (2.7% vs 
0.4%, respectively, p<0.001). Several studies showed other 
predictive factors for erythema nodosum such as: female 
gender, young age at diagnosis, and coexistence of another 
EIM [28, 29]. This dermatological manifestation correlates 
with IBD activity and usually responds to treatment of the 
underlying IBD. Pyoderma gangrenosum is less common but 
more dramatic and potentially debilitating. It is classically 
reported in 0.5-5% of patients with IBD, more commonly 
in UC than CD [7, 26]. A very recent systematic review and 
meta-analysis published by States et al. [30] in 2020 showed 
that the incidence of pyoderma gangrenosum in individual 
studies ranged from 0.4 to 2.6%, being associated with female 
gender, CD, erythema nodosum, and ocular EIM. Pyoderma 
gangrenosum does not appear to be correlated with intestinal 
activity; it may develop independently from the IBD stage 
or evolution, even before intestinal symptoms arise, during 
remission, or even after colectomy [31]. Nevertheless, even 
if it is usually managed successfully with combined topical 
therapy and general treatment of the underlying IBD, in 
some cases it may have a more severe course [32]. Pyoderma 
gangrenosum was previously reported as progressing from 
erythema nodosum lesions [33], which could partially account 
for the increased frequency of erythema nodosum compared 
to pyoderma gangrenosum.

Ophthalmological manifestations are another type of well-
recognized immune-related extraintestinal manifestations of 
IBD, with a reported prevalence of up to 13%, more common 
in CD than in UC patients [34, 35]. Uveitis and episcleritis, 
the most frequent complications, were found with a point 
prevalence of 1.03% in our analysis, less than generally reported 
in other studies. This finding can be explained by their short-
term evolution, similarly to dermatological manifestations. 
While previous studies had showed that episcleritis was more 
frequent [28], recent ones seem to counterbalance this tendency 
in favor of uveitis [3, 7]. Earlier studies revealed that among CD 
patients, those with colonic involvement were considered to 
be more at risk to experience ocular complications compared 
to those with extracolonic location [31]. Eye involvement was 
considered to be mainly related to UC; however, in our study 
ophthalmological manifestations were significantly more 
frequent in IBDU cases (p<0.001). Ocular pathology is usually 
managed and solved using topical treatment, in addition to 
the treatment of the underlying IBD. In some cases, ocular 
manifestations may precede intestinal symptoms, and may be 
nonspecific at presentation. Besides, some ophthalmological 
disorders may occur as complications of steroid therapy. If left 
untreated, ocular complications may progress, with irreversible 

invalidating consequences; therefore, special attention must 
be paid to all eye-related symptoms, at any time of the disease 
course.

Among hepatobiliary EIMs, primary sclerosing cholangitis 
has a reported prevalence of 5% and 2% in UC and, respectively, 
CD patients [36]. Yet, there are studies reporting a lower 
prevalence in UC, around 1.1% [37]. We found a point 
prevalence of 0.8% in our analysis, slightly higher for UC 
compared to CD patients. Even though it is a much less 
common EIM than others, it has a special significance if 
diagnosed early, considering the very high prevalence of UC in 
patients with primary sclerosing cholangitis [38]. Male patients 
are at a higher risk for developing primary sclerosing cholangitis 
[36]. Pericholangitis, which has historically comprised distinct 
cholestatic biochemical features, is nowadays more properly 
referred to as small-duct primary sclerosing cholangitis, and 
is part of the primary sclerosing cholangitis spectrum [39].

Renourinary manifestations may consist in nephrolithiasis 
(either calcium oxalate stones due to hyperoxaluria, or uric 
acid stones whose formation mechanism implies dehydration), 
obstructive uropathy with hydronephrosis, fistulae involving 
the urinary tract, and recurrent UTI. They are non-immune 
mediated EIMs, expressing either metabolic abnormalities (in 
the care of stones) or the loco-regional anatomical extension 
of the inflammatory and fibrotic process (as the fistulous 
and obstructive complications). The renal stones were the 
most frequent renourinary manifestation (1.9%), followed by 
recurrent UTI; ureterohydronephrosis was the least frequent 
renal EIM, with significant understandable predilection for 
CD compared to UC patients (0.64% vs 0.07%, respectively, 
p=0.025).

Amyloidosis is an extremely rare systemic but severe 
complication, reported so far with a 0.5% prevalence in IBD 
patients, with a predilection for CD, as highlighted by a recent 
systematic review [40]. The prevalence of amyloidosis in our 
study was even lower (0.04%), with only one reported case 
associated with CD.

Multiple concomitant EIMs may appear in IBD patients, 
with rates reported so far between 0.3 and 4.5% [26, 41]. In our 
study, multiple EIMs were noted in 2.9% of all IBD patients, 
the most common situation being the association of two 
EIMs, significantly more frequent in IBDU patients compared 
to CD and UC patients (9.3% vs 4% and 1.3%, p<0.001).  In 
the study population, a single EIM was more frequently met 
among CD patients, 18.3% of all CD patients, compared to 
significantly lower proportions in UC and IBDU (p<0.001). The 
combination of more than two EIMs was much less frequently 
identified, with a predilection for CD patients.

In our study, distinct independent or associated risk factors 
were identified using univariate and multivariate logistic 
regression analysis and, shaping potential susceptibility profiles 
for EIMs. 

For CD patients, univariate analysis highlighted that 
female gender, urban place of origin, elevated CRP levels, low 
hemoglobin, low albumin, ileocolonic location and upper 
gastrointestinal tract involvement were significant independent 
risk factors for EIMs. In UC, significant independent risk 
factors for developing EIMs were: female gender, patients’ 
urban area of origin, non-smoker status, elevated CRP levels, 
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low hemoglobin and serum albumin levels, moderate and 
severe disease activity, and extensive colitis. Prior available data 
have shown that, overall, EIMs are more frequent in female IBD 
patients [42, 43], who seem likely to develop the majority of 
the most common EIMs, such as peripheral arthropathy, skin 
and ocular involvement. Male patients are more susceptible to 
less frequent EIMs, such as axial spondyloarthritis and primary 
sclerosing cholangitis [17, 36]. Moreover, female gender is 
associated with more side-effects to biologic treatment, which 
explains the lower adherence rate to biologics among female 
patients [44, 45]. The significant correlation found in our study 
between patients’ urban place of origin and presence of EIMs 
may be partly justified by the fact that patients from urban 
areas are usually taken care of territorially, and our data comes 
from tertiary care centers, where generally selected difficult 
cases are managed. Nonetheless, urban living was identified 
as a significant environmental risk factor for CD and IBD in 
general, as proved by several studies as well as by a recent 
review of meta-analyses [46, 47]. Furthermore, in our study, 
biochemical markers reflecting the disease activity and/or its 
consequences were found to be significant risk factors for EIMs. 
This may be explained by the inflammatory markers signaling 
either disease activity, the presence of another extraintestinal 
inflammatory manifestation, or both. It is known that many 
frequent immune-mediated EIMs evolve in parallel with 
intestinal activity, while others develop independently. A 
marker like hypoalbuminemia may witness pathological 
conditions favoring complications; low serum albumin 
concentration and vitamin D deficiency, which has already 
proved to be a risk factor for IBD, seem to be entangled [48]. 
Consequently, we can also state that poor nutritional status may 
represent a risk factor for EIMs. Ileocolonic location and upper 
gastrointestinal tract involvement were significantly associated 
in our study with the presence of EIMs in CD patients, while in 
UC patients, extensive colitis correlated with the risk of EIMs. 
Certain EIMs, including peripheral arthropathies, are more 
frequent in colonic CD [1, 15], while others are more common 
in small bowel CD [5, 49]. Since we performed a global analysis, 
we could presume that our results reflect a cumulative risk 
of EIMs for CD with ileocolonic location. Moreover, upper 
gastrointestinal tract location involved a particular risk for 
EIMs among CD patients. Regarding UC, extensive colitis has 
been previously correlated with a higher prevalence of EIMs 
[50]. Moderate and severe disease activity were found to be 
independent risk factors for EIMs only in UC patients. This 
finding can be partly attributed to the parallel course of certain 
common EIMs with the intestinal activity (peripheral arthritis, 
episcleritis). Non-smoker status as an independent risk factor 
for EIMs in UC patients is consistent with data revealed by 
studies published so far regarding tobacco as a protective factor 
for UC development [51]. 

Concerning IBDU patients, male gender (in contrast to the 
other two main IBD phenotypes), urban place of origin and 
biochemical markers were independent predictive factors for 
EIMs development.  

According to multivariate analysis, female CD patients with 
moderate or severe disease activity, with any other location 
than L1 were prone to EIMs, while the UC patient profile at 
risk for developing EIMs was represented by the female gender, 

with moderate or severe extensive colitis. As for IBDU, urban 
patients with high CRP levels are at increased risk for EIMs.  

Susceptibility profiles were therefore configured, combining 
both demographic and clinical parameters, either non-
modifiable or dynamic. Taking into account that IBDs are 
chronic diseases, occurrence of EIMs negatively affect the 
patient’s outcomes. One particular aspect that should also 
be considered when managing EIMs is heterogeneity in 
pathophysiology. The mechanisms underlying and supporting 
inflammation in EIMs can be mainly seen either as an 
extension of immune responses arisen in the intestine (due to 
molecular mimicry, T-cell trafficking and ectopic expression 
of gut-specific chemokines) or as independent inflammatory 
events, consequent to systemic changes in innate immunity, 
changes in the microbiome and a general shift toward a 
proinflammatory state. However, since the diverse mechanisms 
underlying and perpetuating inflammation in EIMs have yet 
to be clearly defined, the development of specific treatment 
strategies is further limited [52]. Currently, foreseeing the 
risk of IBD patients for developing EIMs could represent 
a first step taken to avoid this risk or at least to be better 
prepared for its consequences. Moreover, considering that 
some EIMs are related to an inflammatory process and other 
are metabolic consequences, optimizing further treatments is 
a challenge. Treatment of EIMs should be based on the severity 
of symptoms and their association with IBD activity, having as 
the primary aim to control symptoms and preserve mobility 
and function, thus improving the patients’ quality of life and 
reducing disability [53].

The presence of EIMs increases the burden of the disease 
for the IBD patient, and a holistic therapeutic approach 
becomes mandatory. The treatment strategy should be tailored 
according both to the IBD features as well as to the type of 
EIM. For instance, certain types of EIMs do not correlate with 
disease activity and do not respond to the specific treatment 
of the underlying IBD. Moreover, gut selective agents do not 
represent an effective choice for patients with associated EIMs; 
in this regard, for example, a CD patient with concomitant 
EIMs may benefit from anti-tumor necrosis factor agents or 
interleukin-12/23 inhibitors rather than those based on anti-
integrin antibodies which have intestinal selectivity [54]. Thus, 
early identification of patients at risk for EIMs occurrence 
could help individualize treatment algorithm and follow-up.

CONCLUSIONS

IBD patients, especially those with CD, experience 
EIMs in a significant proportion, the most frequent in the 
studied population being joint manifestations. Significant 
independent risk factors for EIMs found both for CD and UC 
were: female gender, patient’s urban area of origin, anemia, 
hypoalbuminemia, high CRP. Significant independent IBD 
phenotype-related risk factors were: ileocolonic location and 
concomitant involvement of upper gastrointestinal tract for 
CD, and non-smoker status and both moderate and severe 
disease activity for UC. Male gender was an independent 
risk factor for EIMs in IBDU, together with high CRP, low 
hemoglobin and low albumin levels. According to multivariate 
analysis, female CD patients presenting moderate or severe 
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disease activity and disease location other than isolated 
ileal involvement, and female UC patients with moderate or 
severe extensive colitis were the most exposed IBD patients. 
Anticipating the vulnerability by identifying independent and 
associated predictive risk factors should therefore become a 
part of the IBD patient diagnostic work-up, in order to apply 
the most appropriate follow-up strategy and act in a timely 
manner to ensure a disease course as favorable as possible.
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