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ABSTRACT

Inflammatory bowel disease (IBD) is a chronic inflammatory condition which encompasses 

Crohn’s disease and ulcerative colitis. IBD does not only affect the gastrointestinal system, but 

also associates many extraintestinal complications that can affect almost any organ. A large 

number of patients may have these complications before or after the diagnosis of IBD. Early 

diagnosis and management of these complications involves a multidisciplinary team and con-

tributes to decrease patient morbidity and mortality, but also to increase the quality of life. The 

purpose of this extensive literature review is to present systematically and comprehensively 

the latest data on the extraintestinal manifestations of IBD, and to draw clinicians’ attention to 

the fact that this condition can have extradigestive manifestations that can be misleading and 

delay the diagnosis. 
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Introduction

Inflammatory bowel disease (IBD) includes two clinical entities: Crohn’s dis-
ease (CD) and ulcerative colitis (UC), both characterized by a chronic inflam-
mation of the gastrointestinal tract, whose frequent signs and symptoms include 
abdominal pain, diarrhea and bloody stools. While UC is caused by a continuous 
inflammation of the colonic mucosa and submucosa, in CD the inflammation is 
full-thickness, discontinuous, and involves the entire digestive tract.1 IBDs are 
commonly linked with the occurrence of extraintestinal manifestations (EIMs). 
These can affect almost any organ system, thus contributing to increased mor-
bidity in patients with IBD.2
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The pathophysiology of the disease has not been fully 
elucidated yet. The major determinants of IBD are genetic 
susceptibility, intestinal flora, lifestyle, and the immune 
system.1 The pathogenesis of EIMs in IBD is unclear, but 
genetic factors and the immune system are thought to be 
involved. The immune response triggered by the gastro-
intestinal mucosa can affect extraintestinal areas due to 
common epitopes. Thus, translocated bacteria will trigger 
an adaptive immune response, unable to differentiate be-
tween bacterial or joint and skin epitopes.3

It has been shown that genetic susceptibility plays a ma-
jor role. For instance, EIMs in CD occur more often in sub-
jects that present HLA-A2, HLA-DP1, and HLA-DQW5 
patterns. In UC, EIMs are more often present in subjects 
with HLA-DR103 haplotype. An increased probability for 
primary sclerosing cholangitis (PSC) in UC has been spe-
cifically associated with HLA-B8/D33.2

Short-chain fatty acids (SCFAs) create favorable con-
ditions for resistance to pathogenic bacteria and prevent 
colitis, thus contributing to the maintenance of intestinal 
homeostasis. Lower levels of SCFA were found in patients 
with IBD and psoriatic arthritis.4 Long-chain fatty acids 
(LCFAs) have a reciprocal relationship with IBD. Along 
with economic development, the morbidity of IBD has 
shown a significant increase, to a certain extent owed to 
eating habits (long-chain polyunsaturated omega-6/ome-
ga-3 fatty acids [PUFAs] and an abundance of saturated 
fats). Moreover, LCFAs are also involved in modulating 
intestinal lesions.5

1. Articular manifestations

Inflammatory arthropathies are the most common EIMs 
of subjects with IBD.4 They are classified into axial and 
peripheral spondylarthritis, with a prevalence of 5–20% 
and 3–25%, respectively.6 Peripheral arthropathies that 
occur as EIMs in patients with inflammatory disorders 
of the digestive tract are separated into two categories. 
Type I arthropathy, which is pauciarticular or oligoar-
ticular, affects maximum 5 large articular areas and is 
characterized by an acute, asymmetrical, and migratory 
pattern. It is associated with HLA-B27, HLA-B35, and 
HLA-DR103 haplotypes. The symptoms persist for less 
than 10 weeks, are self-limiting, do not cause permanent 
destruction of the joint, and are correlated with the in-
testinal activity.7 Type II arthropathy has a polyarticu-
lar pattern and may involve 5 or more small joints. The 
symptoms can persist for months or years and are inde-
pendent of the disease course. The second type is associ-
ated with HLA-B44.7 

Axial arthropathies are independent of the disease ac-
tivity. The most common symptoms are back pain and 
morning stiffness, and may be present before the intestinal 
symptoms of IBD.7

Patients with IBD may experience decreased bone min-
eral density due to changes in absorption caused by mul-
tiple factors: intestinal resections, mineral malabsorption 
and vitamin D deficiency, corticosteroid treatment, and 
microbiota interaction. Osteoporosis is characterized by 
decreased bone mass and deterioration of bone microar-
chitecture, thus causing an increase in bone fragility and in 
the risk of fractures.8 Alendronate and risedronate are the 
most widely used therapies in the prevention of vertebral 
and non-vertebral fractures, with long established efficacy.8

2. Mucosal skin manifestations

Mucocutaneous manifestations in IBD are common and 
cover a wide spectrum of manifestations that range from 
mild to severe and even debilitating.9 The prevalence of 
these lesions is 10–15%. The most frequent mucocutane-
ous clinical manifestations in IBD are erythema nodosum 
and pyoderma gangrenosum. Rare manifestations are pso-
riasis and Sweet’s syndrome.7

Erythema nodosum is the most common cutaneous 
manifestation of IBD, with a prevalence of 3–10% in pa-
tients with UC and 4–15% in patients with CD. It occurs 
more frequently in women and in patients with HLA-B27 
haplotype. Erythema nodosum is characterized by the 
presence of symmetrical, erythematous, warm, painful, 
non-ulcerative nodules, with dimensions between 1–5 
cm, located mainly on the extensor surfaces of the lower 
limbs.10

Pyoderma gangrenosum is a severe cutaneous manifes-
tation, with a prevalence of 1–2% in patients with IBD, 
being more frequently associated with UC. This condition 
can be expressed before, during, or after the onset of IBD, 
but it can be independent also. More frequently, it affects 
women and patients with a family history of UC.10 Al-
though many forms of manifestation have been described 
(ulcerative, bullous, pustular, vegetative, drug-induced, 
postoperative, and peristomal), the most common types 
in IBD are ulcerative and pustular. The initial lesion pres-
ents papules, pustules, or nodules with violaceous, irregu-
lar edges, which subsequently evolve towards painful ul-
ceration.10

Sweet’s syndrome is an acute febrile neutrophilic der-
matosis, rarely associated with IBD. The prevalence is 
higher in patients with CD than in those with UC and 
among women aged 30–50 years.9 This syndrome is char-
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acterized by the presence of papules, nodules, and ery-
thematous plaques with a tendency to confluence, located 
especially on the face, neck, and upper limbs.10 Sweet’s 
syndrome can affect not only the skin but also other organs 
such as the lungs, muscles, joints, liver, kidneys, and eyes.9

3. Oral manifestations 

Oral manifestations in IBD are specific or nonspecific and 
may precede or coincide with the diagnosis. The most 
common is aphthous stomatitis with a prevalence between 
0.7% and 20%. It is characterized by the presence of small, 
painful ulcers surrounded by an erythematous halo. In 
patients with IBD, the lesions may be secondary to iron, 
zinc, or vitamin B12 deficiency, or IBD therapy.11 The oral 
manifestation secondary to mesalazine and sulfasalazine 
treatment is oral lichen planus,12 and correlated with the 
administration of infliximab are oral ulcerations.11

4. Eye manifestations

About 2–5% of patients with IBD have ocular symptoms. 
They arise more often in subjects with CD (3.5–6%) com-
pared to UC (1.6–4.6%)7 and are represented by episcleri-
tis, scleritis, uveitis, and conjunctivitis.2 Besides the ocular 
manifestations due to IBD, ocular complications second-
ary to specific therapy can also be observed. Corticoste-
roids can cause cataract and open-angle glaucoma. Cyclo-
sporine can cause ophthalmoplegia, nystagmus, and optic 
neuropathy.7

Episcleritis is the most frequent ocular manifestation 
and consists in a benign inflammatory reaction in the 
sclera. It may present with moderate discomfort, erythe-
ma in one or both eyes, and diffuse or localized episcleral 
edema. Compared to other ocular manifestations, episcle-
ritis may be associated with IBD activity.13

Scleritis is an inflammation of the sclera that causes eye 
pain, irradiated towards the face and scalp. Specific for 
this pathology is the aggravation of symptoms during the 
night, associating ocular hyperemia and visual loss.13 

Uveitis is defined as an inflammation of the uveal tract 
and is currently the third leading cause of irreversible 
blindness in developed countries. In patients with IBD, it 
has an insidious onset, is long-lasting, bilateral, and does 
not correlate with disease activity.13

5. Hepatobiliary manifestations

The hepatic involvement of IBD most often includes PSC. 
Uncommon hepatobiliary alterations linked with IBD are 

autoimmune hepatitis/PSC overlap syndrome: IgG-asso-
ciated cholangiopathy, primary biliary cholangitis, portal 
vein thrombosis and liver abscess, as well as hepatic amy-
loidosis, granulomatous hepatitis, and cholelithiasis. The 
most common liver disease in individuals with IBD that is 
not correlated with intestinal activity is non-alcoholic fatty 
liver disease (NAFLD).14

The prevalence of PSC varies between 2.4% and 7.5% in 
those with UC and is 3.4% in patients with CD.15 PSC may 
lead to multiple hepatic and biliary complications includ-
ing cirrhosis, liver insufficiency, and portal hypertension. 
Patients with PSC have a high risk of cholangiocarcinoma, 
and the association between PSC and IBD increases the 
risk of colorectal cancer. PSC affects the activity and local-
ization of IBD. It is associated with a more extensive form 
of UC (pancolitis), but with lower rates of activity and col-
ectomy. In patients with CD and PSC, the most common 
forms are colitis and ileocolitis.16 

The treatment used in IBD can cause liver toxicity. 
Methotrexate and thiopurine have the highest risk of hep-
atotoxicity. Aminosalicylates can rarely cause hepatotox-
icity, whereas cases of granulomatous hepatitis and fulmi-
nant hepatitis have been reported in the literature.16

Since during immunosuppressive treatment reactiva-
tion of hepatitis B virus (HBV) is possible, it is necessary 
to screen patients and vaccinate the seronegative (HBsAg 
and anti-HBc negative).16 

6. Pancreatic manifestations

Pancreatic manifestations in subjects with IBD include 
asymptomatic growth of pancreatic enzymes, acute or 
chronic pancreatitis, exocrine pancreatic failure, or ma-
lignancy. Acute pancreatitis can be favored by gallstones, 
drugs (mesalazine, thiopurine), duodenal papillary le-
sions, endoscopic procedural accidents, PSC, and autoim-
mune pancreatitis.17

A recent Danish meta-analysis showed a three-fold risk 
of developing acute pancreatitis in patients with CD and a 
two-fold risk in patients with UC.18

The link between IBD and chronic pancreatitis, exo-
crine pancreatic insufficiency, and pancreatic cancer is not 
very clear yet, and additional studies are needed.17

7. Pulmonary manifestations 

Pulmonary manifestations occur rarely in patients with 
IBD.7 The airways and the gastrointestinal tract have com-
mon embryonic origins and a similar structure. The lym-
phoid tissue present in the mucosa of both organs plays a key 
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role. Thus, the mechanisms involved in the development of 
inflammation are: migration of activated lymphocytes from 
the gastrointestinal tract to the respiratory tract, the pres-
ence of common antigens (bacteria, digestive enzymes) 
due to loss of intestinal epithelial barrier function, and the 
presence of antibodies and immune complexes.19 Pulmo-
nary manifestations involve the small and large airways, as 
well as the parenchyma. Extraintestinal complications are 
drug-induced lung diseases.7 Numerous case reports have 
concluded that respiratory symptoms can be triggered dur-
ing both periods of IBD activity and remission.19 

The most common form of EIMs affects the large air-
ways and is more frequently associated with UC. Bron-
chial inflammation and suppuration are the most common 
manifestations of lung disease in IBD and include chronic 
bronchitis and bronchiectasis. The latter is the most com-
monly reported, with a prevalence of 66% in patients with 
large airway involvement.20

Lung parenchymal disease is associated with IBD less 
frequently. The age of onset varies, has a slight female pre-
dominance, and is frequently associated with UC. Bron-
chiolitis obliterans organizing pneumonia (BOOP) is the 
most common parenchymal manifestation. BOOP can 
be caused by inhalation or medication injuries and has an 
acute or subacute onset with fever, cough, dyspnea, and 
pleuritic chest pain.21

The treatment of patients with IBD can cause lung 
complications. The use of azathioprine (AZA) and 6-mer-
captopurine (6-MP) may cause interstitial pneumonia, 
BOOP, chronic fibrosis/pneumonitis, and pulmonary ede-
ma. Long-term use of sulfasalazine and mesalamine may 
cause eosinophilic pleuritis, eosinophilic pneumonia, and 
BOOP. Methotrexate may cause the following lung side ef-
fects: interstitial pneumonitis, granuloma formation, and 
bronchiolitis. Biological anti-TNF-α therapy (infliximab, 
adalimumab, certolizumab) may also cause side effects, re-
quiring close monitoring of therapy. As a result of the sup-
pression of T cell-mediated immunity, various associated 
opportunistic infections have been observed, the most 
common being tuberculosis. Other lung infections associ-
ated with biological therapy, especially in the elderly, are: 
Pneumocystis carinii pneumonia, coccidiomycosis, histo-
plasmosis, aspergillosis, and actinomycosis.20

8. Cardiovascular manifestations 

Cardiovascular changes related to IBD include: pericardi-
tis, myocarditis, venous and arterial thromboembolism, 
heart failure, arrhythmias and conduction disorders, en-
docarditis, valvulopathy, and Takayasu’s arteritis.22

The incidence of cardiovascular manifestations is slightly 
increased compared to the general population. This is sup-
ported by a recent cohort study which showed that the prev-
alence of traditional cardiovascular risk factors is quite low in 
patients with IBD.23 The most common cardiovascular EIM 
is represented by pericarditis, with a prevalence of 0.19% in 
patients with CD and 0.23% in patients with UC.22,24

The risk of arterial thromboembolic events is increased 
in patients with IBD, with a similar prevalence in patients 
with CD and UC. The most common arterial thromboem-
bolic events are acute myocardial infarction, stroke, and 
mesenteric infarction, with an incidence that is 1.2-, 1.2-, 
and 3.5-fold higher, respectively, compared to the general 
population. IBD exacerbations are favorable factors for the 
occurrence of these events.22

Patients with IBD have a two-fold risk of heart failure 
compared to the control group. When these two condi-
tions coexist, the risk of using systemic corticosteroids is 
2.5 times higher.22 The incidence of atrial fibrillation in pa-
tients with IBD is 11.3%, and the arrhythmic risk increases 
two-fold during IBD exacerbations compared to the gen-
eral population. 

The association between IBD and endocarditis, mitral 
and aortic regurgitation and Takayasu’s arteritis is very 
rare.22

9. Anemia 

The prevalence of anemia in patients with IBD varies be-
tween 6% and 74%. This very wide variation of prevalence 
is due to the evaluation criteria used for defining anemia, 
the type of population investigated (hospitalized /dis-
charged patients, type of IBD, age of patients), but also 
the evaluation time (at the time of diagnosis, during the 
disease).25

The etiopathogenesis of anemia is multifactorial, but in 
patients with IBD the most common types of anemia are 
those due to iron deficiency caused by chronic blood loss, 
decreased iron absorption, or malnutrition. Other causes 
that may contribute are vitamin B12 and folate deficiency, 
as well as the toxic effect of drugs.26 Anemia can increase 
the rate of hospitalizations in patients with IBD and has a 
negative impact on both quality of life, and cognitive func-
tion and work capacity.27

10. Immune thrombocytopenic purpura

The presence of immune thrombocytopenic purpura 
(ITP) in patients with IBD has been described in a limited 
number of cases.28 Researchers support the theory of anti-
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genic mimicry between platelet surface and luminal anti-
gens, thus creating a common immune-mediated pathway 
to mucosal inflammation and platelet destruction. Studies 
have shown increased levels of T-helper 1 and CD4 cells.29

11. Renal and genitourinary 

manifestations

Patients with IBD have a prevalence of renal impairment 
of 4–23%.7 Renal manifestations include nephrolithiasis, 
glomerulonephritis, tubulointerstitial nephritis, and amy-
loidosis.30 The most common form of glomerulopathy in 
patients with IBD is IgA nephropathy, which is associated 
with HLA-DR1. Tubulointerstitial nephritis may be a drug-
induced complication of IBD caused by the administration 
of 5-aminosalicylic acid and sulfasalazine.7 Nephrolithiasis 
affects 5–15% of patients with IBD, predominantly those 
with CD and ileo-colonic involvement. The most common 
stones are those of calcium oxalate (by malabsorption of 
bile acids) and those of uric acid (by decreasing urinary 
pH and urinary volumes).7

A recent cohort study (SIBDCS) on 2,323 patients 
showed that intestinal surgery, especially ileal/ileo-colon-
ic surgery, may increase the incidence of kidney stones.31

A recent study on genital manifestations showed that 
the prevalence of cervical dysplasia and HPV 16/18 infec-
tion was significantly higher than in the control group.32

12. Depression and anxiety disorders

Anxiety disorders and depression are more common in pa-
tients with IBD compared to the general population. This 
relationship has not been fully elucidated, but the sug-
gested mechanisms include activation of the inflammatory 
response in the brain, compromised integrity of the blood-
brain barrier, and the impact of the intestinal microbiota.33 
A Canadian study on 6,000 patients with IBD showed that 
the prevalence and incidence of depression, anxiety, and 
bipolar disorders were significantly higher compared to 
the general population.33 

A recent analysis of non-pharmacological therapy that 
included 10 studies showed that cognitive behavioral ther-
apy, as well as attention-based and solution-based therapy 
significantly contributed to the reduction of anxiety and 
depression in adults compared to control groups.34

13. Neurological manifestations

The most common neurological manifestations in patients 
with IBD are peripheral neuropathies, unrelated to intesti-

nal activity. In patients with CD and ileocecal resection, a 
typical neurological complication is found, namely periph-
eral polyneuropathy due to vitamin B12 deficiency.35 

Focal intracerebral lesions of the white matter were 
detected in 42% of patients with CD and in 46% of pa-
tients with UC. Recurrent facial paralysis associated with 
Melkerssson-Rosenthal syndrome has been specifically 
observed in some patients with CD.7

Anti-TNF-α therapy is associated with Guillain-Barré 
syndrome and chronic inflammatory demyelinating poly-
neuropathy, while metronidazole and sulfasalazine may 
induce peripheral neuropathy.36

Conclusions 

In our extensive analysis we highlighted that extraintestinal 
manifestations of IBD are very frequent, can affect almost 
any organ system, and have the potential to become more 
debilitating than the intestinal disease itself. We therefore 
draw attention to the importance of proper recognition 
and treatment of extraintestinal manifestations of IBD that 
will help reduce patient morbidity and mortality, as well as 
improve quality of life.
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