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Abstract

Liver and biliary track diseases are common extraintestinal manifesta-
tions of inflammatory bowel disease (IBD), reported both in Crohn’s
disease and ulcerative colitis, and may occur at any time during the
natural course of the disease. Their etiology is mainly related to patho-
physiological changes induced by IBD, and secondary, due to drugs
used in IBD. Fatty liver is considered as the most frequent hepatobil-
iary manifestation in IBD, while primary sclerosing cholangitis (PSC)
is the most correlated hepatobiliary disorder and is more prevalent in
patients with ulcerative colitis. PSC can cause serious complications
from the liver, biliary tree, and gallbladder and can lead to liver failure.
Less frequently, IBD-associated hepatobiliary manifestations include
cholelithiasis, granulomatous hepatitis, portal vein thrombosis, IgG4-
related cholangiopathy, pyogenic liver abscess, hepatic amyloidosis
and primary biliary cirrhosis. Most of the drugs used for IBD treat-
ment may cause liver toxicity. Methotrexate and thiopurines carry the
higher risk for hepatotoxicity, and in many cases, dose adjustment may
normalize the liver biochemical tests. Reactivation of hepatitis B and
C virus during immunosuppressive use, especially during use of bio-
logical agents, is a major concern, and adequate screening, vaccination
and prophylactic treatment is warranted.
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Introduction

Inflammatory bowel disease (IBD) is characterized by idiopathic
chronic or recurring immune activation and inflammation of the
gastrointestinal tract. Ulcerative colitis (UC) and Crohn’s dis-
ease (CD) are the two major forms of IBD. Being a multisystem-
ic disease, it can affect many organ systems and extraintestinal
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manifestations are reported in more than one-third of patients
with IBD [1]. A varied heterogenous group of hepatobiliary
manifestations has been reported in both UC and CD [2] and ap-
proximately 5% of adults with IBD have developed chronic liver
disease [3]. The pathogenesis of IBD-associated liver disorders
is unclear. Immunological, genetic and environmental factors
may contribute to the pathogenesis and correlation between
IBD and hepatobiliary manifestations [4]. The most associated
hepatobiliary manifestation is primary sclerosing cholangitis
(PSC), particularly in UC. Other less frequent IBD-associated
hepatobiliary disorders include cholelithiasis, steatosis, hepatic
amyloidosis, granulomatous hepatitis, portal vein thrombosis,
liver abscess and primary biliary cirrhosis (PBC). The main goal
of this review is to summarize and analyze the most common
hepatobiliary diseases and their complications in IBD, as well
as drug-induced hepatotoxicity of IBD treatment.

PSC

PSC is a chronic, progressive disease, of unknown etiology of
the intra- and extra-hepatic bile ducts and causes fibrosclerotic
stenoses and destruction of bile ducts.

Epidemiology

PSC is closely associated with IBD, mainly with UC. In the
Caucasian population, it is estimated that approximately 4%
of patients with UC may develop PSC [5] and three-quarters
of patients with PSC have UC [6]. PSC occurs in middle age
with a 2:1 male predominance. In western countries, the esti-
mated incidence rate of PSC is 0.77 per 103 person-years and
the prevalence is 8.5 to 13.6 per 103 persons [7, 8].

Complications

PSC can lead to many complications from liver and biliary tree
such as cirrhosis, hepatic failure and portal hypertension (Table
1) [9]. In addition, patients with PSC have an increased risk of
developing cholangiocarcinoma (CCA) (the risk of CCA after
10 years is 9% [10]) and cholangitis [11]. CCA is frequently
diagnosed within the first 1 - 3 years after diagnosis of PSC and
patients of advanced age at diagnosis have an increased inci-
dence rate compared with younger patients [12, 13]. Addition-
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Table 1. Complications of Primary Sclerosing Cholangitis

Liver Cirrhosis, hepatic failure, portal hypertension

Biliary tree
Gallbladder

Intestinal

Cholangiocarcinoma, cholangitis
Gallstones, cholecystitis, gallbladder carcinoma

Colorectal cancer, pouchitis

ally, the likelihood of developing colorectal cancer is increased
in patients with IBD and PSC compared to people with IBD
alone (odds ratio (OR): 4.79; 95% confidence interval (CI): 3.58
- 6.41) [14] and colorectal cancer risk remains even after liver
transplantation. In a meta-analysis, it was estimated that the in-
cidence rate of colorectal cancer after liver transplantation is 5.8
per 1,000 person-years [15]. Therefore, surveillance colonosco-
py, with random biopsies at 1 - 2 years intervals from the time of
diagnosis of PSC, is recommended [16]. Moreover, gallbladder
diseases are common in PSC patients. In an early study of 286
PSC patients, gallbladder abnormalities were found in 41% of
patients. Gallstones, cholecystitis and gallbladder mass lesion
were found in 25%, 25% and 6%, respectively. Among patients
with gallbladder mass lesion, 56% proved to be a gallbladder
carcinoma. In patients with PSC, cholecystectomy is recom-
mended if a gallbladder mass lesion is detected [17].

IBD associated with PSC

It seems that PSC affects the activity and location of IBD, and
PSC is associated with more extensive (pancolitis and back-
wash ileitis) but less active UC, with a lower rate of colectomy
[18, 19], while proctocolectomy does not appear to have an
effect on PSC course [20]. The most common localizations of
PSC-CD are colitis and ileocolitis [21]. Furthermore, in pa-
tients with UC and ileal pouch-anal anastomosis, PSC is a risk
factor of pouchitis and the increased risk persists even after
liver transplantation [22, 23].

Etiology

PSC is unclear. Several hypotheses have been proposed, such
as chronic portal bacteremia, alterations in the gut microbiota,
unrecognized chronic viral infections and genetic abnormali-
ties of immunoregulation or bile transport [24]. Genetic factors
may play a determinant role, as there is familial occurrence of
PSC and UC. In particular, the coexistence of both diseases in
twins shows that there are mutual responsible genes between
UC and PSC [25, 26]. Multiple genetic factors of susceptibility
have been reported, such as HLADRB1*0301 (DR3), HLA-
B8 and HLADRB3*0101 (DRw52a) [27].

Clinical presentation and diagnosis

PSC should be considered in patients with IBD, particularly UC,
with abnormal liver markers. Clinical presentation is varied and
most patients with PSC are asymptomatic at diagnosis. In symp-
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tomatic patients, right upper quadrant abdominal discomfort,
pruritus, fatigue and weight loss are common. Also, in approxi-
mately half of these patients, hepatomegaly, splenomegaly and
jaundice are the most frequent clinical findings. The diagnosis
of PSC is a combination of biochemical profile and cholangio-
graphy. Biochemical markers show cholestasis. Specifically, al-
kaline phosphatase (ALP) is elevated and is the most frequent bi-
ochemical abnormality. However, ALP in the normal range does
not exclude PSC. Serum aminotransferase levels are usually in-
creased [28]. Additionally, a variety of autoantibodies have been
detected in PSC such as anti-nuclear antibodies (ANAs), smooth
muscle antibodies (SMAs) and anti-perinuclear antibody (pAN-
CA) in 24-53%, 13-20% and 65-88% of patients, respectively
[29]. Cholangiography shows characteristic bile duct changes,
such as strictures and dilations of intra- and extra-hepatic bile
ducts. Endoscopic retrograde cholangiopancreatography (ERCP)
is a more accurate diagnostic method than magnetic resonance
cholangiography (MRCP), but MRCP is used more frequently
because ERCP may be associated with serious complications,
such as pancreatitis and bacterial cholangitis [30]. However,
cholangiography may be normal to small duct PSC.

Treatment

Treatment of PSC is limited and the goals of treatment are
the control of symptoms and the management of complica-
tions, such as variceal bleeding. The use of ursodeoxycholic
acid (UDCA) was proposed as treatment for PSC. However,
clinical trials showed that UDCA is associated with improve-
ment in serum liver markers but does not improve the patients’
survival, liver histology, prevention of CCA or improvement
of clinical symptoms [31]. Also, a meta-analysis shows that
UDCA does not decrease the risk of adenomas or colon can-
cer in patients with UC and PSC [32]. Furthermore, infliximab
[33], budesonide [34], ciclosporin and azathioprine (AZA)
[35] are ineffective. Patients with end-stage liver disease are
indicated for liver transplantation, which is the only effective
treatment for these patients and the survival rates at 5 and 10
years are approximately 85% and 70%, respectively. The inci-
dence of recurrent PSC is 20% [36].

Prognosis

The prognosis of PSC is variable and the median reported
survival from the time of diagnosis until death or liver trans-
plantation is 12 - 18 years [37]. It seems that the outcome of
PSC with concomitant CD is more benign than PSC with UC
or without UC [38]. Mayo risk score can be used to estimate
the survival of people with PSC and it is based on age, total
bilirubin, albumin, aspartate aminotransferase and history of
variceal bleeding [39].

Small Duct PSC

Small duct PSC is characterized by typical cholestatic and his-
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tological features of PSC (periductal concentric fibrosis “on-
ion-skin”), whereas normal bile ducts in the cholangiography.
Liver biopsy is recommended for the diagnosis of small duct
PSC [40]. Of the patients, 88% with small duct PSC have con-
comitant IBD and mainly UC [41]. However, small duct PSC
is more common among CD patients (22% of PSC-CD patients
vs. 6% of PSC-UC patients) [42] and presents a better long-
term prognosis as compared with large duct PSC. The patients
with small duct PSC have longer transplantation free survival
compared with large duct PSC patients (13 vs. 10 years). Ad-
ditional, 22% of small duct PSC may progress to large duct
PSC within 8 years and it seems that patients with small duct
PSC do not develop CCA, unless small duct PSC progresses to
large duct PSC [43].

Autoimmune Hepatitis (AIH)/PSC Overlap Syn-
drome

AIH/PSC overlap syndrome is an uncommon subtype in pa-
tients having clinical, biochemical, serological and/or histo-
logical overlap findings of PSC and AIH. AIH/PSC overlap
syndrome has been reported in patients with IBD, especially
with UC. There is high suspicion in patients with PSC who
have auto-antibodies, relatively low ALP and interface hepa-
titis in liver biopsy [44]. AIH/PSC syndrome is more frequent
in childhood population and prognosis may be better, as com-
pared to PSC alone. Treatment with corticosteroids is recom-
mended [45].

IgG4-Associated Cholangiopathy (IAC)

IAC belongs to a multisystem fibroinflammatory disorder
(IgG4-related disease) that affects many organ systems. The
most common symptom is bile duct obstruction and jaundice.
The diagnosis of IAC relies on elevated serum IgG4 levels (>
135 mg/dL) and histopathologic findings (> 10 IgG4-positive
plasma cells per high-power field) [46]. An increased 1gG4
level has been observed in 9% of patients with PSC [47].
Cholangiography alone does not separate IAC from PSC and
CCA [48]. IAC has been reported in patients with concomitant
UC or CD [49, 50]. IAC responds to corticosteroid therapy,
although relapse occurs in more than 40% of patients [51]. Im-
munodulators can be useful for maintenance [52].

Cholelithiasis

Cholelithiasis is another manifestation in patients with IBD.
People with CD have double the risk for the development of
gallstones. Contrary, patients with UC have no increased risk
[53]. Prevalence of cholelithiasis in CD ranges from 11% to
34%, while in general population, it ranges from 5.5% to 15%
[54]. Many independent parameters of CD have been related
with cholelithiasis and include ileo-colonic CD location, dis-
ease duration (> 15 years), extent of ileal resection (> 30 cm),
long hospital stay, number of hospitalizations (> 3), multiple
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total parenteral nutrition treatments, lifetime surgery and fre-
quency of clinical recurrences (> 3) [55]. Gallstones are main-
ly caused by malabsorption of bile salts, which interferes with
enterohepatic circulation and causes elevation of enterohepatic
circulation and gallstones development. Also, incomplete emp-
tying or prolonged contraction time of the gallbladder does not
seem to cause gallstone formation in CD [56], but increased
concentration of cholesterol in gallstones after ileoanal anas-
tomosis has been reported [57]. However, an analysis of bile
composition in patients with ileal resection due to CD showed
that cholesterol saturation is lower in CD patients. Thus, it
seems that these patients do not run an increased risk of cho-
lesterol gallstone formation [58]. Complications of cholelithi-
asis may be an indication for cholocystectomy. A multivariate
analysis showed that the presence of concomitant IBD was
independently associated with a significantly increased risk
(OR = 4.64) for postoperative complications [59]. However,
synchronous prophylactic cholecystectomy during ileocolonic
resection for CD ileitis is not recommended [60].

Non-Alcoholic Fatty Liver Disease (NAFLD)

NAFLD is a syndrome and its diagnosis requires evidence of
hepatic steatosis either by imaging or by histology (liver biop-
sy) and exclusion of secondary causes of steatosis such as use
of steatogenic drugs (e.g., amiodarone, methotrexate, and cor-
ticosteroids) or excessive alcohol consumption [61]. Steatosis
or fatty liver disease has been described in up to 50% of patho-
logical liver biopsies in IBD patients [62]. What is more, in a
study of 511 subjects with the utilization of ultrasound, liver
steatosis was found in approximately 40% of IBD patients, but
two-thirds of the patients have been receiving corticosteroids,
a factor that has been associated with the development of stea-
tosis [63]. On the other hand, in another study with 928 IBD
patients, NAFLD was reported in 8.2% of IBD population.
The diagnosis of NAFLD was made with imaging. When IBD
patients with NAFLD were compared with IBD patients who
had no evidence of NAFLD, the analysis showed that NAFLD
patients were older and had a later onset of IBD. Also, NAFLD
was less frequent in patients receiving anti-TNF-a therapy. In
trials on animal models for NAFLD, the treatment with anti-
bodies against TNF improved liver histology and decreased
serum alanine aminotransferase (ALT) [64]. In addition, simi-
lar trials showed that infliximab not only leads to reduction of
steatosis and fibrosis but also to the improvement of insulin
action [65]. Furthermore, it has been reported that IBD patients
develop NAFLD with fewer metabolic risk factors than non-
IBD patients with NAFLD. In a multivariate analysis, hyper-
tension (OR = 3.5), obesity (OR = 2.1), small bowel surgeries
(OR = 3.7) and use of steroids at the time of imaging (OR =
3.7) were independent factors associated with NAFLD [66].

Pyogenic Liver Abscess

Liver abscess is a rare extraintestinal complication of IBD,
mainly CD. The incidence of liver abscess in patients with CD
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is higher than in people in the general population (114 - 297 per
100,000 versus 8 - 16 per 100,000). Furthermore, patients with
CD and liver abscess are younger and present more frequently
multiple liver abscesses than solitary liver abscess compared
with patients with liver abscess in general population [67].
Clinical and laboratory findings of disease are not specific and
can imitate the exacerbation of CD. For this reason, diagnosis
may be delayed. It is diagnosed by imaging and treatment in-
cludes administration of antibiotics and if required, surgical
or percutaneous drainage (CT or ultrasound-guided) [68]. The
mechanism of liver abscesses development is not well-known.
Diabetes mellitus, endoscopic insertion of biliary drainage, ab-
dominal surgery, long-term treatment with steroids, fistulizing
disease, intra-abdominal abscesses and malnutrition are proba-
ble predisposing factors to developing liver abscess. The latter
may also be caused due to direct extension of intra-abdominal
abscess or pyemia in the portal system and extension to the
liver [69, 70]. Also, liver abscesses can be caused by enterohe-
patic fistula [71].

Granulomatous Hepatitis

Granulomatous hepatitis is another rare hepatic manifesta-
tion of CD. Granulomas are typically asymptomatic and even
extensive disease causes minor hepatomegaly and little or no
jaundice. Diagnosis is based on liver biopsy. The main mani-
festations are unexplained hepatic masses during imaging tests
or asymptomatic elevations of cholestatic enzymes [72]. Gran-
ulomas on liver histology in patients with IBD are described
in less than 1% and can be an extraintestinal manifestation of
IBD or have infectious or malignant etiologies [73, 74]. Me-
salamine and sulfasalazine can induce granulomatous hepatitis
[75, 76], while a case with granulomatous hepatitis secondary
to histoplasma capsulatum infection after treatment with inf-
liximab has been reported [77].

Hepatic Amyloidosis

Secondary systemic amyloidosis is a complication of chronic
inflammatory disorders and occurs in less than 1% in IBD,
more often in CD than in UC (0.9-3% vs. 0.07%) [54]. In IBD,
amyloidosis is more frequent in males and the mean age of
diagnosis is 40 years. In patients with CD, amyloidosis is as-
sociated 4.4 times more frequently with CD of the colon than
with pure small bowel disease and it seems that there is no
correlation between extraintestinal manifestations and devel-
opment of amyloid. Hepatic amyloidosis may present asymp-
tomatic hepatomegaly. Treatment in these patients is to control
the underlying IBD and thereby, decrease the release of the
acute phase reactant serum amyloid A. In two cases with sys-
tematic amyloidosis and UC, colchicine has been tried with
rapid and prolonged benefits for these patients [78]. Also, two
patients with CD were treated with anti-TNF drugs, showing
a clinical improvement of their amyloidosis [79]. It has been
suggested that anti-TNF factors not only reduce the synthesis
of amyloid precursors but can also decrease the formation of
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amyloid depositions [80].

PBC

IBD, particularly UC, can sometimes be accompanied by PBC.
PBC is a chronic autoimmune liver disease, the etiology is un-
known and the prevalence of PBC among patients with UC is
higher than in general population. The diagnosis of PBC can
be established when there are two of the following three cri-
teria: 1) biochemical evidence of cholestasis; 2) presence of
antimitochondrial antibodies (AMAs); 3) histologic evidence
of non-suppurative destructive cholangitis and destruction of
interlobular bile ducts. PBC is associated with various autoim-
mune diseases, such as Sjogren’s syndrome, chronic thyroidi-
tis and rheumatoid arthritis but rarely IBD [81]. Patients with
PBC and UC are younger and more often males compared with
classical PBC. Also, UC is usually mild and left-sided [82, 83].

Budd-Chiari Syndrome

Budd-Chiari syndrome is caused by hepatic venous thrombo-
sis and several cases of patients with IBD, mainly with UC,
have been reported. Patients with UC during a flare phase carry
eight times higher the risk for thromboembolism [84].

Portal Vein Thrombosis

Vascular complications such as arterial and venous thrombo-
embolisms during the course of IBD have been reported and
according to a Mayo clinic study, thromboembolic complica-
tions develop in 1.3% IBD patients, with a mortality rate of
50% [85]. The prevalence of portal vein thrombosis in IBD
is 0.17% [86]. The causes of portal vein thrombosis are mani-
fold and include inflammation, immobilization, extent of colon
disease, surgery, central catheters corticosteroids and smoking.
Additionally, patients with IBD are associated with many co-
agulation abnormalities and have elevated factors V and VIII
levels, platelet counts and fibrinogen levels, and/or decreased
antithrombin III levels [62]. IBD may be an independent and
disease-specific risk factor for thromboembolism [87]. Fur-
thermore, as a retrospective study showed, portomesenteric
vein thrombosis can occur when IBD is inactive and the diag-
nosis was fortuitous in 40% of cases in one study [88].

Drug-Induced Hepatotoxicity
Corticosteroids

Corticosteroids are commonly used in patients with IBD for
inducing remission in CD and UC and can cause major side ef-
fects. The hepatic complications include hepatic enlargement,
steatosis, induction or worsening non-alcoholic steatohepati-
tis [89]. These affects are rapidly reversed with withdrawal.
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Also, long-term use can result in reactivation or exacerbation
of chronic viral hepatitis.

Aminosalicates

Aminosalicates are widely used in treatment of IBD and
mainly in UC. It is extremely rare to cause hepatotoxicity,
but some serious cases such as granulomatous hepatitis as a
complication of sulfasalazine and fulminant hepatitis have
been reported [76, 90]. In clinical trials, hepatic biochemical
abnormalities have been reported in 2% of UC patients treated
with mesalazine [91]. From 1991 to 1998 according to the
committee on the safety of medicines of the United Kingdom,
the incidence of hepatitis was 3.2 and six cases per million
of prescriptions for mesalazine and sulfasalazine, respectively.
Also, there is stronger correlation between hepatotoxicity of
sulfasalazine and rheumatoid arthritis (RA) than IBD, as the
incidence of hepatotoxicity of sulfasalazine was 3.1 and 8.6
cases per million prescriptions in patients with only IBD or
only RA, respectively [92].

Methotrexate

Methotrexate has been associated with hepatotoxicity through
cumulative dose dependent mechanism and may cause steato-
sis, liver fibrosis and cirrhosis. Hence, liver biopsy was pro-
posed before the initiation of treatment and a second biopsy
later, after a cumulative dose of 1.5 - 2 g. However, the recom-
mendation was challenged, as the rate of liver disease that was
found in patients with RA on methotrexate treatment was very
low [93]. A meta-analysis of clinical trials showed that the rate
of abnormal aminotransferase serum levels (defined as up to a
two-fold elevation over the upper limit of the normal (ULN))
in patients treated with methotrexate for IBD was 1.4 per 100
person-months, while the incidence of hepatotoxicity (defined
as greater than a two-fold over ULN) was 0.9 per 100 person-
months [94]. For prevention of liver damage, supplementation
with folic acid is indicated, because folic acid has been cor-
related with reduction of methotrexate-induced hepatotoxicity
[95]. Moreover in the pediatric population, a meta-analysis
showed that 10.2% of children with IBD on methotrexate ther-
apy presented abnormal liver biochemistry and 4.5% of chil-
dren required withdrawal [96]. Obesity, alcohol and diabetes
mellitus are considered risk factors for liver injury by metho-
trexate, and so, alcohol should be strictly avoided [97-99].

Thiopurines: AZA and 6-mercaptopurine (MP)

AZA and its metabolite 6-MP are immunodulattors that are
frequently used in IBD. In the liver, AZA is metabolized by
xanthine oxidase and thiopurine methyltransferase (TPMT).
AZA and MP can induce liver injury and there are three pos-
sible mechanisms of hepatotoxicity: hypersensitivity, idi-
osyncratic reaction and endothelial cell injury. Hepatotoxicity
includes mild and asymptomatic rises in serum aminotrans-
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ferases levels, acute cholestatic hepatitis, which develops in
the first year of treatment, and chronic liver disease which is
marked by peliosis and veno-occlusive disease, which usually
develops 1 - 5 years after starting treatment [ 100]. Thiopurines
metabolites levels such as 6-methylmercaptopurine (6-MMP)
have been associated with pathogenesis of liver toxicity [101].
Retrospective studies showed that the prevalence of hepato-
toxicity in patients with IBD was 3% and the mean annual
drug-induced liver disorder was 1%. However, a prospective
study showed higher incidence, approximately 10% [102].
What is more, according to a long-term follow-up study, the
risk of hepatotoxicity is higher in males and in CD [103]. Fur-
thermore, it seems that AZA-related hepatotoxicity is not as-
sociated with TPMT polymorphisms [104].

Avery rare side effect is the nodular regenerative hyperpla-
sia (NRH), which is characterized by widespread benign trans-
formations of the hepatic parenchyma into small regenerative
nodules, without annular fibrosis and can lead to non-cirrhotic
portal hypertension. The male sex and stricturing behavior
are associated with NRH in patients treated with AZA [105],
while discontinuation of these medications extenuates portal
hypertension within 1 year [106]. Additionally, an allopurinol-
thiopurine combination may be associated with NRH and the
prevalence of NRH in patients with IBD, who are treated with
allopurinol-thiopurine therapy, is 5% [107]. Moreover, cases
of AZA-induced veno-occlusive disease in patients with IBD
have been reported [108, 109].

Anti-tumor necrosis factor (TNF)-a agents

Infiximab and adalimumab are chimeric and human monoclo-
nal antibodies against TNF-a, respectively. These can rarely
cause liver damage, most often infliximab. In a retrospective
cohort, an ALT elevation (> 60 U/L) was reported in 6% of
IBD patients upon the initiation of biological agents; however,
in half of them, this could be linked to an alternative explana-
tion [110]. Liver injury can occur irrespectively of the num-
ber of infusions or injections, dose or time. The anti-TNF-a
agents can cause from mild transaminase elevation to acute
hepatitis. Most times, hepatitis has autoimmune features with
elevation of antinuclear, anti-smooth muscle and anti-double
strand DNA antibodies. The mechanism of hepatotoxicity is
unknown. In vitro trials showed that infliximab alone or in
combination with AZA exerts no direct hepatotoxic effect on
HepG?2 cells [111]. It is recommended that treatment with inf-
liximab can be used in patients with liver disease but should be
avoided or discontinued in patients with transaminases more
than three times the ULN [112]. The prognosis is favorable
after drug withdrawal; however, one patient with preexisting
cirrhosis developed liver failure and required liver transplan-
tation. Patients may benefit from a course of corticosteroids.
After cure of hepatitis, the patient can be treated with another
biological agent without recurrence of hepatitis [113].
Golimumab is a human monoclonal antibody (anti-TNF)
and can cause asymptomatic mild to moderate serum ALT el-
evation unaccompanied by jaundice. In clinical trials, the se-
rum ALT elevation occurred in 6-8% of patients treated with
golimumab versus 2.6-3% placebo-treated subjects [114, 115].
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Table 2. Hepatobiliary Complications in IBD

Hepatobiliary manifestations

Crohn’s disease

Ulcerative colitis

Primary sclerosing cholangitis +
Fatty liver +
Liver abscess ++
Granulomatous hepatitis +

1gG4-related cholangiopathy -
Gallstones +
Hepatic amyloidosis ++
Primary biliary cirrhosis
Portal vein thrombosis

Reactivation chronic viral hepatitis

+ o+ o+ o+

Drug-induced hepatotoxicity

++

+ + + o+

(-): no association; (+): association; (++): more frequent than other type of IBD.

Certolizumab pegol is a pegylated humanized Fab frag-
ment and has been associated with mild aminotransferase el-
evations similar to the rate found with placebo therapy [110].

Vedolizumab is a humanized monoclonal antibody to in-
tegrin a4P7 that inhibits adhesion and migration of leukocytes
into the gastrointestinal tract and has been linked to a low
rate of serum aminotransferase elevation during therapy [116,
117].

Hepatosplenic T-cell lymphoma (HSTCL)

HSTCL is a rare, aggressive and lethal extranodal form of
non-Hodgkin’s lymphoma with about 200 reported cases in
the literature. Cases of HSTCL have been reported in patients
treated with receiving AZA/6-MP and anti-TNF therapy. Most
cases of HTSCL include patients treated with a combination
of anti-TNF and thiopurine. However, there are cases of pa-
tients treated with AZA or MP alone [118]. Patients with IBD
and HSTCL are frequently males (90% of the cases), younger
than 35 years of age and having received AZA for over 2 years
[119].

Viral Hepatitis and IBD

Hepatitis B and IBD

Hepatitis B infection is a global health problem. It was con-
sidered that the risk of hepatitis B virus (HBV) infection was
increased in patients with IBD due to blood transfusions and
surgical and/or endoscopic procedures. However, recent epi-
demiologic findings have changed this view. A Spanish multi-
center study, which included 2,076 IBD patients, showed that
the prevalence of HBV infection in IBD patients is similar
to the general population. Present and/or past HBV infection
was found in 8% and 7.1% of patients with UC and CD, re-
spectively. Also, young age, family history of hepatitis and
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moderate to severe disease were associated with HBV [120].
During last decades, particularly after the development of bio-
logical agents, more and more IBD patients have been treated
with immunosuppressive agents and have had an increased
risk of HBV reactivation, notably at the time of withdrawal or
tapering of immunosuppressive therapy [121]. A multicenter
study assessed the risk of reactivation of HBV in IBD patients
treated with immunosuppressants. Liver dysfunction was re-
ported in nine out of 25 HBsAg-positive patients (36%). It
seemed that the use of two or more immunosuppressants was
an independent predictor factor for reactivation of HBV. Also,
it was observed that patients tested positive for HBV DNA
and/or not receiving prophylactic therapy had greater risk of
reactivation [122]. Thus, patients undergoing immunosup-
pressive therapy should take preventive measures. According
to European Crohn’s and Colitis Organization (ECCO) [123]:
1) Seronegative patients (HBsAg and anti-HBc negative)
should be vaccinated. However, it seems that response to vac-
cination (anti-HBs > 10 mIU/mL) in IBD patients is poorer (<
50%) [124] than in healthy population (approximately 95%).
Multivariate analysis showed that serum albumin levels be-
low 3.6 mg/dL at the beginning of vaccination, long-term
IBD course and corticosteroid therapy are associated with
weaker response to vaccination [125]. Furthermore, many
IBD patients with protective anti-HBs titers lose them over
time (18% per patient years). The risk of losing protective
anti-HBs titers is higher among patients who are treated with
biological agents (hazard ratio = 3.1) [126]. 2) In seropositive
patients (HBsAg+) prophylactic treatment with nucleotide/
nucleoside analogues is recommended. 3) HBsAg-negative
patients with anti-HBc positive should be monitored for el-
evation of transaminases.

Hepatitis C and IBD

Concurrent hepatitis C virus (HCV) infection in IBD patients
seems to be uncommon. A collaborating Spanish multicenter
study, which included 2,076 IBD patients, showed that the
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prevalence of present or past HCV infection in IBD patients
is low, specifically 1.3% and 2.3% in patients with UC or CD,
respectively [120]. In the past, patients with chronic hepatitis
C infection and IBD could have specific problems, because
the treatment of the one disease might affect the other disease
and cause its exacerbation. However, this view is disputed. In
a study with 15 HCV and IBD patients treated with interferon,
only one patient experienced an exacerbation of the disease
during antiviral treatment [127]. Currently, the development of
new agents for hepatitis C minimizes the impact on the course
of IBD. As regards the effect of the immunosuppressive ther-
apy of IBD in the course of hepatitis C, in a Spanish study,
liver dysfunction was observed in 16% (8/51) of patients with
IBD and positive HCV RNA. Seven patients were treated with
steroids and one case with AZA [122]. Also, it seems that the
use of infliximab in patients with HCV is safe. In a retrospec-
tive study, five patients who had concurrent HCV infection and
IBD received anti-TNF factor (infliximab). Only one patient
who had HIV co-infection had elevation of hepatic biochemi-
cal tests [128]. Nowadays, the complete cure of chronic hepa-
titis C with a 3-month antiviral treatment is recommended to
avoid future problems in all patients and certainly in patients
with IBD.

Conclusion

Hepatobiliary disorders are frequent extraintestinal manifesta-
tions of IBD or related diseases (Table 2) and abnormal liver
biochemical tests are present in up to 30% of patients with IBD.
They are varied and range from limited mild diseases to seri-
ous progressive life-threatening diseases. Therefore, patients
with IBD should be periodically monitored by liver function
tests and a full diagnostic workup is required when elevated
liver enzymes are found. Differential diagnosis should always
include drug-induced hepatotoxicity, although incidence of
serious complications is low. In most cases of drug-induced
hepatotoxicity, dose adjustment or discontinuation of the drug
will result in improvement. The risk of reactivation of viral
hepatitis B during immunosuppressants use imposes screening
of patients before treatment and vaccination and chemopre-
vention, if required.
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