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Core Tip: Inflammatory bowel diseases are associated with various hepatobiliary disorders. They can occur
at any moment in the course of the disease or associated with the treatment. Although hepatic manifest-
ations are known, they are not always searched for in a directed manner. This review article presents the
main hepatobiliary manifestations, including those caused by new therapies (biologics and small
molecules). Finally, we propose a management algorithm.
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INTRODUCTION

Inflammatory bowel diseases (IBD) are associated with various hepatobiliary disorders. They can occur
at any moment in the course of the disease or associated with the treatment. The prevalence of liver
dysfunction can reach up to 50% in different studies. Non-alcoholic fatty liver disease (NAFLD) is
considered the most common hepatobiliary complication in IBD, while primary sclerosing cholangitis
(PSC) is the most specific. Management of hepatic manifestations in IBD involves a multidisciplinary
approach that includes a high index of suspicion and joint management with hepatologists. The medical
confrontation with abnormal liver tests must include an exhaustive study to determine if these patterns
can be related to IBD, associated diseases or to the therapies used (Figure 1).

AUTOIMMUNE DISEASES ASSOCIATED WITH IBD

Primary sclerosing cholangitis

It is defined as a chronic cholestatic liver disease characterized by intra and/or extra-hepatic bile duct
lesions[1]. The incidence in the adult population is 1.1 per 100 thousand inhabitants and the prevalence
is between 8.5-13.6 per 100 thousand patients/year[2-4]. PSC is more common in men with a 2:1 ratio
and its age of manifestation is usually in the 4™ to 5" decade of life. The prevalence of IBD in patients
with PSC is 70%-80%, the most common being ulcerative colitis (UC), while only 2%-7% of patients with
IBD will develop PSC[5,6]. The prevalence of PSC may increase when using techniques with greater
diagnostic sensitivity, improving the survival rate[7]. Lunder et al[8] found 3 times more PSC
performing magnetic resonance cholangiopancreatography (MRCP) as screening in all patients with IBD
(7.5% vs 2.2%) when comparing only based on the clinical picture or altered liver function tests. The
prevalence of PSC among relatives is 100 times higher than that of the general population, this has made
it possible to establish, through genomic association studies, the presence of HLA-B* 08 and DR*03 as a
risk locus[9]. The pathophysiology of PSC is unknown, nonetheless it is suggested that there is an
autoimmune component given its association with the presence of autoantibodies such as: Anti-
neutrophil cytoplasmic antibodies (ANCA), anti-nuclear antibodies (ANA) and anti-smooth muscle
antibodies (ASMA)[10]. However, this factor has been questioned given that there is a higher prevalence
of PSC in men (contrary to most immune-mediated diseases), the limited effectiveness of immunosup-
pressive drugs, and the lack of a specific autoantibody[10]. One theory is that PSC is a consequence of
the sustained inflammatory response as a product of bacterial and viral translocation typical of IBD[8].
These bacterial/viral products would go to the portal system contributing to the exaggerated inflam-
matory response of the cholangiocyte, which evolves into fibrosis[11,12]. Diagnosis: The most frequent
symptoms are abdominal pain, jaundice, itching, and metabolic bone disease, cholangitis and
decompensated cirrhosis; however, between 21%-44% of patients may be asymptomatic at the time of
diagnosis. Within the laboratory test results, the persistent elevation of alkaline phosphatase (ALP) and
gamma glutamyl transpeptidase (GGT) stand out, oftentimes being an incidental finding[13]. The non-
invasive evaluation with MRCP allows to optimally evaluate the presence of multifocal segmental
stenosis of the intra- and extra-hepatic biliary tree that give the typical beaded appearance; this
technique has a sensitivity of 86% and a specificity of 77%, including a sensitivity of 98.9% to detect
cholangiocarcinoma (CCA) in this group of patients[14]. Currently, endoscopic retrograde cholan-
giography has a therapeutic role in cases of suspected dominant biliary tree stenosis. Liver biopsy is
used in the event of diagnostic doubts or suspicion of small duct involvement. The classic finding is the
presence of “onion skin” periductal fibrosis which leads to ductopenia and cholestasia that can be
present in 50% of biopsies as well as the presence of obliterative fibrosing cholangitis, which is found
only in 5% of patients[15]. Recently, it was observed that the senescent cholangiocyte (with p16 +
immunohistochemical marker) is associated with both clinical and histological severity, so it could
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Abnormal liver test in IBD

A step wise approach: Abnormal liver test in IBD
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Figure 1 A stepwise approach: Abnormal liver test in inflammatory bowel disease.If the study is negative consider liver biopsy. Created with
Biorender. IBD: Inflammatory bowel disease; ALF: Acute liver failure; NASH: Nonalcoholic steatohepatitis; HBV: Hepatitis B virus; PSC: Primary sclerosing
cholangitis; PBC: Primary biliar cholangitis; DILI: Drug induced liver injury.

represent a new target for prognosis and therapy[16].

UC-PSC: UC represents 80% of IBD cases in patients with PSC, while indeterminate colitis and Crohn
disease (CD) constitute the remaining 20%[2]. The clinical course tends to be milder, and the colonic
involvement is generally extensive; mild, with greater inflammatory involvement of the ascending
colon, mucosa rectal sparing and associated with backwash ileitis[17,18]. Despite having an
asymptomatic clinical course, the risk of CRC is significantly higher[19,20].

CD-PSC: Similarly, to UC, the clinical course of CD tends to be more benign, with the predominant
phenotype being inflammatory[17]. Rectal involvement is lower compared to UC (20% vs 68%, P = 0.07),
with right colonic involvement being more common (50% vs 29% in UC, P = 0.3)[18]. From a prognostic
point of view, in an IBD-PSC cohort in England, these diseases association increased risk of death
[hazard ratio (HR): 3.2] and CRC (2.4). In that group the CRC was diagnosed a lower median age (59
years vs 69 years without PSC). In patients younger than 40 years at the PSC diagnosis the liver
transplantation and PSC-related events were more frequently than in people more than 60 years (75% vs
31%)[21]. Patients with UC had an increased risk of liver disease progression compared with patients
with CD (HR: 1.56; P < 0.001) or no IBD (HR: 1.15; P = 0.002)[22].

Small duct disease: Approximately 20%-30% of PSC correspond to small duct involvement. Defined as
liver histopathology periductal, concentric fibrosis; fibro-obliterative cholangitis or primary ductular
involvement with normal MRCP. Progression towards classic disease is 3%-7% per year[23]. This
subtype of the disease is associated with both types of IBD, however there is a higher proportion of CD
vs UC (22% vs 6%[24,25]). On the other hand, the prognosis of this group of patients is considerably
better than classic PSC, with a greater average liver transplant-free survival. In general, it has a lower
risk of developing CCA in comparison with main duct involvement[9].

Immunoglobulin G 4-related sclerosing cholangitis: IBD has been associated with autoimmune
pancreatitis (AIP) and immunoglobulin G (IgG)4-related sclerosing cholangitis. This is the biliary
manifestation of IgG4-related disease, a systemic fibroinflammatory condition that is characterized by
mass lesions and/or strictures with classical histopathological findings in involved organ (salivary
glands, retroperitoneum, kidneys, and lymph nodes)[26,27]. It is the most common extrapancreatic
manifestation in patients with AIP type 1. Diagnosis is based in histopathological appearances,
radiological features, and serological abnormalities. Typically have elevated serum IgG4 levels (> 135
mg/dL) and histopathologic findings (> 10 IgG4-positive plasma cells per high-power field. Diffuse or
segmental narrowing of the intrahepatic and/or extrahepatic bile duct associated with thickening of the
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bile duct wall. Usually presents with obstructive jaundice (70% to 80%), weight loss, and abdominal
pain. Age of onset is (50-60)’s, predominately men. 75% PSC-patients have underlying IBD compare to
IgG4 cholangitis in which case only 5% develops IBD[28]. IgG4+ plasma cells have been identified in
colon tissue from patients with refractory forms of IBD patients. There appears to be association
between disease activity and reduced fecal elastase or elevated serum IgG4, although the latter finding
was more prevalent in patients with UC[29]. Differential diagnosis with pancreatic or biliary cancers,
PSC, secondary sclerosing cholangitis is a challenge. The mainstay of treatment is systemic corticost-
eroids and most of the time a steroid trail is used to confirm the diagnosis. The response is good in two-
thirds of strictures cases, different than PSC patients[30].

Post orthotopic liver transplantation IBD: There are discrepancies regarding the clinical course of post-
liver transplant in IBD patients. About 30% may have a more severe course that includes clinical,
endoscopic and histological deterioration within 10 years[31]. De novo IBD (that which develops after
transplantation) is 10 times more frequent in patients transplanted due to PSC vs the general population,
with a risk of 10%-11% at the 5 years mark and 14%-30% at the 10 years mark[31,32]. The use of
cyclosporine and azathioprine (AZA) is preferred over tacrolimus given the protective factor during the
clinical course[31,32].

Primary biliary cholangitis

It corresponds to a chronic autoimmune cholestatic disease of unknown cause that is histologically
presented as a chronic non-suppurative destructive cholangitis[33]. Like all cholestatic diseases, its
clinical manifestations range from asymptomatic to itching and fatigue. It is characterized by the
presence of anti-mitochondrial antibodies and alteration of GGT and ALP levels[33]. Although its
association with several autoimmune diseases such as: Sicca, Sjogren, among others, is known, its
association with IBD is anecdotal. Liberal et al[34], described a series of 151 patients with primary biliary
cirrhosis (PBC), of which only 6 had concomitant IBD. In all cases, PBC was diagnosed delayed from the
IBD. Its association was similar with both UC and CD and its average age of diagnosis was the 5"
decade of life. Although it is an infrequent association, it is important to keep it in mind since the use of
ursodeoxycholic acid (UDCA) allows normalization of liver function tests and impacts the prognosis of
the liver disease.

Autoimmune hepatitis unlike PSC

Autoimmune hepatitis (AIH) has the classic autoimmune disease behavior, being more frequent in
women, with positive antibodies and responding to immunosuppressive therapy[35]. The clinical
spectrum of autoimmune hepatitis ranges from asymptomatic elevation of liver function tests, passing
through acute on chronic liver failure to cirrhosis. There are two types of AIH based in serological
autoantibodies. Type 1 is characterized by ANA and/or SMA/anti-actin antibodies. Atypical pANCA-
positive is more frequent in type 1 rather than type 2. Type 1 AIH affect mostly adults, have chronic
presentation usually, hypergammaglobulinemia and other concomitant disease are autoimmune
thyroiditis, rheumatological diseases and inflammatory back pain (IBP). It could present as
autoinmmune sclerosing cholangitis (ASC) in children and PSC overlap in adults and remission after
drug withdrawal is possible. Type 2 AIH is characterized by antibodies to liver kidney microsome type
1 (anti-LKM1), usually in the absence of ANA and SMA. Affect frequently children under 14 years, with
acute onset at presentation. The most common concomitant diseases are autoimmune thyroiditis,
diabetes mellitus and vitiligo and rarely presents as ASC or PSC in children and adults respectively.
Usually need long term immunosuppressive therapy[36]. The diagnosis consists of the combination of
epidemiological factors, serology with antinuclear and ASMA and liver biopsy, which is mandatory for
diagnostic and prognostic purposes. The most frequent histological findings are the presence of lobular
involvement, plasma cell infiltrate, involvement of the limiting lamina and pseudo rosette formation
[37]. Immunosuppressive therapy is the mainstay of treatment, being corticosteroid and thiopurine
association the first line of treatment. In resistant cases, drugs such as mycophenolate, calcineurin
inhibitors and even anti-tumor necrosis factor (TNF)-a can be used[37]. Its association with IBD is of low
prevalence, the most frequent being AIH with UC and to a lesser extent with CD or non-classifiable IBD
[38,39]. In the most significant study, out of 105 patients with AIH, only 17 had findings suggestive of
UC. Clinically, patients with AIH and IBD, mostly UC, developed AIH at younger age, had a lower
remission rate, a higher rate of treatment failure, and progressed more to cirrhosis[40,41].

Overlap syndrome

It seems logical to raise overlaps when clinical, analytical, and imaging findings are shared or
overlapped. This way, the presence of PSC/AIH overlap can be considered when there is a MRCP that
shows typical findings of PSC but with AIH compatible antibodies with an elevated IgG and a
histological finding of interface hepatitis. In the same way, AIH/PSC overlap can be considered when
the diagnosis of AIH coincides with pruritus, elevated ALP and GGT, and alterations in the MRCP. The
overlap between AIH and PBC is the most frequent in the general population, the Paris criteria are used
to guide the diagnosis[42]. There is also an overlap between AIH and PSC and less frequently PBC and
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PSC[43]. In IBD, there are no established diagnostic criteria, which makes it even more difficult to
establish the real incidence of this entity; on the other hand, its appearance is usually sequential over the
years[44,9]. The prevalence of this entity is lower than PSC alone and it is more commonly diagnosed in
the pediatric and adolescent population[9,45]. Given the autoimmune nature of the disease associated
with cholestasia, the concomitant use of immunosuppressive therapy (corticosteroids and thiopurines)
and UDCA is recommended, however, there are no randomized studies that support this strategy. The
clinical evolution of these patients seems to be similar to those of PSC/IBD without significant
differences in its behavior in the few published reports[46].

ASC

This is a form of SC with strong autoimmune features with overlap with AIH, virtually all patients have
raised IgG levels and autoimmune liver serology identical to AIH type 1, being ANA and/or SMA
positive[47]. It was originally described in pediatric patients. In the initial report the patients were
mostly men with concomitant IBD[48]. The largest prospective study was done in King’s College
Hospital with 55 pediatric patients with definite or probable AIH diagnosis accord to International
Autoimmune Hepatitis Group. In that cohort, half of patients with anormal MRCP were classified as
ASC, of those 44% had IBD compared to 18% of patients with HAI In the retrospective largest cohort
including 718 patients with PSC, 33% had concomitant AIH[49]. ASC disease in equally frequently in
women and men and possession of HLA DRB1#*1301 is associated to ASC, while possession of DRB1x*
0301 confers susceptibility to AIH type 1 and of DRB1*0701 to AIH type 2[50]. Histological differences
between AIH and ASC patients included a higher median inflammatory activity index in AIH
compared to ASC, and a higher frequency of cholangitis in ASC, but they are quite similar, and the final
diagnosis is based in MRCP anormal findings. A clear diagnosis criterion for ASC is lacking. There are
no randomized controlled treatment trials for ASC and these patients are treated with therapy based in
UDCA and prednisolone + AZA. In follow up MRCP, disease showed progression in half of ASC with
an estimated 10 years transplant-free survival of 65%[51]. In a prospective study in ASC and AIH
disease biochemical remission is similar, but the liver transplant rate was higher in ASC than in AIH in
a 13 years period[52]. Seems like AIH and ASC are different disease based in different gender distri-
bution, HLA association, IBD association and outcomes. There is some concern whether adult PSC is a
late-stage phenotype of ASC and it is necessary long term follow up period to clarify this[47]. There are
data suggesting progression of liver disease and post-liver transplantation recurrence of both AIH and
ASC are associated with poorly controlled IBD[52,53]. Some studies demonstrated lower PSC recurrence
post liver transplantation in patients with colectomy after surgery[54].

NAFLD

It is characterized by fat storage in > 5% of hepatocytes. Its development is directly related to obesity,
insulin resistance and metabolic syndrome (MS), being currently considered the hepatic manifestation
of MS. The clinical and histological spectrum is broad, from simple steatosis to steatohepatitis with
inflammation nonalcoholic steatohepatitis (NASH), progression into fibrosis, liver cirrhosis, and hepato-
cellular carcinoma. The diagnosis requires the exclusion of secondary causes, such as daily alcohol
intake (> 30 g/men and > 20 g/women) and the use of steatogenic drugs[54]. Demonstration of fat
infiltration, either through histology (biopsy) or imaging, is required for diagnosis. Ultrasonography
(US) is the most widely used technique, with a sensitivity of 85% [95% confidence interval (CI): 79.5%-
88.9%] and a specificity of 94% (95%CI: 87.2%-97%) for the diagnosis of NAFLD[55]. Current data
suggests an increase in the prevalence of NAFLD, currently estimated to be 25% globally (95%CI: 10-22-
28). It is the leading cause of chronic liver disease in the western world and a growing cause of liver
transplantation worldwide[54,56,57]. In IBD patients, it appears to be at least similar to or greater than
in the general population and is currently considered the most frequent hepatobiliary manifestation in
these patients[54]. The reports are varied with a prevalence ranging between 8%-71%][1]. This hetero-
geneity depends on the sample size, diagnostic criteria, and design used in the various studies, but also
on the origin of the population studied, the year of study, and probably the change in pharmacological
therapies in recent decades. A recent meta-analysis that included 19 studies (1 = 5620 subjects), in which
the diagnosis of NAFLD was based on imaging techniques, liver biopsy or transient liver elastography,
reported a prevalence of NAFLD of 27.5% in patients with IBD (95%CI: 20.7%-34.2%)[56], quite similar
to that of the general population[2]. The cumulative prevalence was higher in recent studies (2016 to
2018) compared to the cumulative prevalence of previous studies [(33.0%, 95%CI: 22.0%-44.1%) vs
(21.3%, 95%CI: 13.1%-29.5%); P = 0.09], which may be related to the increase in obesity and MS in recent
years. In turn, in studies of IBD patients with an 18-year follow-up, it showed that 48% of patients with
CD and 44% of patients with UC presented NAFLD diagnosis by US. The presence of NAFLD was
associated with older age, hypertension, and higher body mass index (BMI) in both groups[58]. Using
transient liver elastography, it was observed that 32.8% of patients with IBD met NAFLD criteria and
even 12.2% of patients already had liver fibrosis at the time of the study[59]. In patients with IBD, a
higher prevalence of NAFLD has been observed in older patients [mean difference (MD) = 8.22; 95%ClI:
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6.22-10.22], with history of type 2 diabetes mellitus [odd ratio (OR) = 3.85; 95%CI: 2.49-5.95],
hypertension (OR = 3.18; 95%Cl: 2.36-4.28), obesity (OR = 2.79; 95%CI: 1.73-4.50), insulin resistance (OR
= 6.66; 95%CI: 1.28-34.77) , MS (OR = 4.96; 95%CI: 3.05-8.05), chronic kidney disease (OR = 4.83; 95%ClI:
1.79-13.04), methotrexate (MTX) treatment (OR = 1.76; 95%CI: 1.02-3.06), history of intestinal surgery
(OR = 1.28; 95%CI: 1.02-1.62) and duration of IBD (MD = 5.60; 95%CI: 2.24-8.97)[60]. A recent
retrospective study showed that the presence of clinical activity (Harvey Bradshaw Index > 4), history of
intestinal resection, endoscopic activity, and the use of AZA would be risk factors with statistical
association for NAFLD in patients with CD. In the case of UC, there was an association between NAFLD
and endoscopic activity[61]. MS appears not to be the only triggering factor for NAFLD in patients with
IBD. The prevalence of MS in patients with coexisting IBD-NAFLD could be lower than in NAFLD
patients without IBD[62,63], thus the prevalence of these risk factors such as obesity, hypertension,
dyslipidemia and type 2 diabetes was significantly lower in those patients with coexistence of IBD-
NAFLD compared with the group of patients who only had NAFLD[64]. Another study that included
232 patients (78 patients with NAFLD-IBD, 154 patients with NAFLD only) showed that the patients
with NAFLD-IBD were younger compared to the group of NAFLD patients without IBD, had lower
body weight, smaller abdominal circumference and lower prevalence of MS (23.1% vs 56.6%
respectively, P < 0.001)[65]. In patients with IBD-NAFLD, the severity of IBD was associated with
greater severity of hepatic steatosis as measured by abdominal US[65]. These findings suggest that
patients with IBD develop fatty liver disease with fewer metabolic risk factors than the population
without IBD and that the severity of IBD could influence the degree of steatosis. This raises the existence
of other factors, outside of metabolic ones, that could play a role in the coexistence of both diseases. The
degree of chronic inflammation, the role of intestinal barrier disruption, increased intestinal
permeability, microbial dysbiosis, immune activation, and drug-induced hepatotoxicity are factors that
should be evaluated in directed studies[66]. Thus, the risk factors for NAFLD in IBD could be divided
into those related to MS-obesity and those related to IBD itself in Figure 2. The actual prognostic impact
of the NAFLD-IBD association is unclear. Steroids, especially higher doses, and longer duration, and
immunomodulators used to treat IBD may increase the risk of progression to NAFLD. They increased
weight gain and metabolic parameters, although there is no evidence that medications alone are
responsible. TNF-a inhibitors could have a protecting roll in IBD patients from developing NAFLD. A
systematic review was carried out through October 2017, this did not demonstrate a significant
association between medication treatment in IBD and the risk of developed NAFLD. This suggests a
complex, multifactorial relationship between IBD and NAFLD[67]. The coexistence of NAFLD-IBD
poses a challenge in the management strategies of these patients. The presence of NAFLD and mainly
the presence of NASH, can increase the risk drug induced liver injury (DILI), limiting the use of certain
immunosuppressive therapies. It has been observed that in patients with IBD on immunosuppressive
therapy, those who displayed an elevation of aminotransferases levels had a higher prevalence of
NAFLD[68]. Thus, NAFLD could represent a risk factor in patients who require immunosuppressive
drugs with hepatotoxic potential. A two-fold increase in mortality was reported in hospitalized patients
with IBD and concomitant chronic liver disease (mainly cirrhosis due to NAFLD) compared to those
without liver disease (2.7% vs 1.3%, P < 0.01)[69], which suggests that in patients with IBD and risk
factors, the existence of NAFLD should be actively sought in order to plan a therapeutic strategy and
rule out other differential diagnosis. Treatment of NAFLD should be based on managing metabolic risk
factors and lifestyle changes. The objective is to achieve a weight reduction of at least 7%, which has
been associated with biochemical and histological improvement[19,69]. Currently there are no specific
recommendations for the management of NAFLD in patients with IBD. Control of metabolic risk factors
and maintenance of IBD remission should be emphasized. Screening, prevention, and early treatment of
NAFLD should be part of the comprehensive management of patients with IBD, especially those with
risk factors.

DILI IN THE MANAGEMENT OF IBD

Given the new therapeutic options in IBD, there is a risk that these patients will develop DILI during the
management of their disease, requiring a timely evaluation by an hepatologist in case of suspected
hepatotoxicity[70]. DILI in a patient with IBD may manifest with elevated alanine aminotransferase
(ALT) and aspartate aminotransferase (hepatocellular pattern); ALP and GGT (cholestasis pattern),
jaundice (hyperbilirubinemia) or a mixed pattern. This complication can occur acutely, with the
development of acute liver failure, autoimmune hepatitis, and reactivation of hepatitis B, and a
percentage of these patients may develop chronic damage[71]. Therapies with 5-aminosalicylates, as
well as immunomodulators, can cause alterations in liver function tests, these have been widely
described in the literature, they are summarized in Table 1[72-78].

Salicylates
Sulfasalazine is an anti-inflammatory medication consisting of both 5-aminosalycilic acid and
sulfapyridine. The last molecule causes more frequently toxicity, with a characteristic hypersensitivity
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Table 1 Possible, drug induced liver injury, prevention and what to do

Drug Prevention Hepatic injury Treatment

5-Amino salicilyc acid ~ Check before start treatment annual ~ Drug induced hepatitis; Drug induced Stop drug; Follow-up
check cholestasic; Granuloma formation (sulfa)

Tiopurines Check before treatment: TPMT and ~ Drug induced hepatitis; Drug induced Drug induced hepatitis and cholestasic

(azathioprine/6MP) liver test; Check every week in first ~ cholestasic; Sinusoidal obstruction syndrome;  are idyosincratic reactions; More cases in
month, withing 2 wk in 2" mo, every Nodular regenerative hyperplasia; Peliosis the first three months of treatment; Stop
3 mo hepatitis drug

Methotrexate Check before start treatment; Check  Fibrosis/ cirrhosis; Steatohepatitis Stop MTX if ALT > 3 times; Despite
every 2 wk until 2" mo; Check every alcohol; Comsume; Fibroscan
3 mo; Add folic acid

6MP: 6-mercapthopurine; MTX: Methotrexate; TPMT: Thiopurine methyltransferase; ALT: Alanino transferase.

Healthy liver NAFL NASH Cirrhosis
= A o 4
. - - Al !
Reversible Reversible
Steatosis Steatosis Late stages of
(Fatin > 5% inflammation fibrosis
hepatocytes) ballooning
fibrosis
Common risk factors Metabolic syndrome
of progression Hypertension
BMI > 30
DM2/IR
Dyslipidemia

IBD risk factors

Chronic inflamation
Dysbiosis

Epithelial barrier disruption
DILI

DOI: 10.4254/wjh.v14.i2.319 Copyright ©The Author(s) 2022.

Figure 2 Non-alcoholic fatty liver disease risk factor in inflammatory bowel disease. Created with Biorender. IBD: Inflammatory bowel disease;
NAFL: Nonalcoholic fatty liver; NASH: Nonalcoholic steatohepatitis; BMI: Body mass index; DM2: Diabetes mellitus 2; IR: Insulin resistance; DILI: Drug induced liver

injury.
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reaction with hepatitis and withdrawal and steroids therapy could be required[79]. Other clinical
manifestations are granulomatous hepatitis, cholestatic liver disease, and rarely acute liver failure. In a
study included 4.7 million prescription, acute hepatitis occurred in only 9 patients[80]. Mesalamine is

more commonly used in IBD patients and DILI associated is very low, 0%-4% of patients on this drug
[81].

Thiopurines

Thiopurines, AZA and mercaptopurine (MP), are commonly used in IBD patients and have proven
efficacy in maintenance remission. They are used as monotherapy or associated to biological therapy.
AZA is transformed into 6MP via glutathione depending process. 6MP undergoes complex three
enzymatic transformations to 6-thioguanine nucleotide (6-TGN), the active metabolite of thiopurine
drugs. This can take alternative two other pathways, being converted to 6 thiouric acid or being
metabolized to 6-methyl mercaptopurine (6MMP) by thiopurine methyltransferase (TPMT). This
enzyme has an important role in the balance between 6-TGN and 6MMP. In IBD patients data support
6-TGN and 6MMP to improve clinical response and safety profile of thiopurines respectively. 6MMP is
an inactive and potentially hepatotoxic metabolite. The therapeutic use of these drugs may be limited by
dose-related or idiosyncratic adverse effects[72]. A subgroup of patients, “hyperme-thylators”, 30%,
preferentially produced 6MMP instead of 6-TGN producing treatment resistance and risk of hepato-
toxicity. In this group, hepatotoxicity can be reversed by reducing the AZA dose by 75 % and adding
xanthine oxidase inhibitors (allopurinol). The steady-state thiopurine metabolite concentrations are
generally reached after approximately 4-8 wk of therapy to be measured. Blood levels of 6MMP > 5700
pmol/ (8 x 10 red blood cell) are associated with a threefold hepatotoxicity risk[82] but toxicity has also
been observed in patients with low 6MMP concentrations. Several factors, such as smoking, obesity,
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ethnicity, and genetic factors, may influence the response to thiopurine therapy. NAFLD is a risk factor
for the development of hepatotoxicity in IBD patients on thiopurines[83]. A multivariable analysis
determinate early predictor for the development of hepatotoxicity in patients on stable thiopurine dose
demonstrated increased risk with older people (> 50 years), BMI (> 25), gender (male) and 6MMP level
> 3615 pmol 1 wk after treatment initiation[84]. These drugs have been reported to induce liver injury in
up to 17% of patients[72]. Although the incidence varies depending of the hepatotoxicity definition in
different studies. In a study hepatoxicity was define as ALT twice the upper limit normal and the
incidence was 2.6% per patient-year[85]. There are three types of liver injury: (1) Hypersensitivity
reaction; (2) Acute cholestatic or hepatitis pattern mostly idiosyncratic; and (3) Long term dose
dependent endothelial injury involving sinusoidal dilatation, peliosis of the liver, sinusoidal obstruction
syndrome and regenerative nodular hyperplasia with portal hypertension as manifestation[86]. Mostly
cases the severity is mild and return to normal values even without drug dose modifications.
Thiopurine withdrawal could be necessary in less than 4%, when severe cholestasis jaundice,
moderate/severe injury without improvement after 50% dose reduction or development of endothelial
chronic injuries[85].

MTX

MTX is an antagonist of the dihydrofolate reductase enzyme. The initial studies determinate hepato-
toxicity risk was accumulative doses dependent but lately a meta-analysis showed that there is no
association between the cumulative dose of methotrexate and the development of liver damage[86]. In a
study about MTX for IBD, there was a 14.3% incidence of hepatotoxicity (defined as ALT or GGT > 1.5
ULN) that occurred after a median latency of 26 mo. Adverse events were more frequently seen in
patients who were not taking concomitant folic acid supplementation, so it is recommended[87]. In a
study with 518 patients treated with MTX, 44 patients (8.5%) had FibroScan and/or FibroTest results
suggesting severe liver fibrosis. In a multivariate analysis, factors associated with this were the BMI > 28
kg/m? and high alcohol consumption[79]. So, it is a very important practice to modified these factors in
this population of IBD with MTX treatment. Every time an increased in liver labs occurs in patients been
treated with MTX, is necessary to rule out other diagnosis. Today we have tools for assessment in a non-
invasive way liver fibrosis. Transient elastography allows to evaluate with a good accuracy[88].

Glucocorticoids

Corticosteroids are considered safe drugs regarding to hepatotoxicity. Only one case of effervescent
prednisolone form induced hepatitis has been reported associated with IBD[89]. Another new case was
reported with use of prednisolone recently. It contains sodic metasulfobenzoate and there is some
concern whether itself is the cause of hepatotoxicity[90]. Generally, we assumed steroids are rarely
cause of DILI in this setting of patients. We don’t have to forget that steroids could induce or deteriorate
NAFLD[91] and could also reactivate viral hepatitis with prolonged use[40].

Biological therapies

Anti-TNF: Anti-TNF [infliximab (IFX), adalimumab (ADA), golimumab and certolizumab], these agents
have been associated with various adverse events, including alterations in liver function tests[91], with a
prevalence of 2.5% (free ammonia > 2.5 times the upper limit of normal) and 16% (ALT > 3 times the
upper normal limit) respectively[2]. The latter, generally mild and transient, occurs more frequently
after the 2™ to 5" infusion of IFX. Long-standing IBD, use of IFX as monotherapy, increased BMI, and
hepatic steatosis have been some of the observed risk factors[92]. Less frequently, cases of autoimmune
hepatitis have been described, with the switch to ADA being possible since it is not a class effect[93].
The effects on liver function tests with ADA, golimumab and certolizumab are less frequent[94]. Its
discontinuation has been suggested in case of transaminase elevations > 3 times the normal value[95].
Liver function tests should be evaluated at the start of any anti-TNF agent therapy and then routinely
monitored every 4 mo[95].

Anti-integrins: Anti-integrins are humanized monoclonal antibodies that block the adhesion and
migration of leukocytes from blood vessels to inflamed tissue. DILI due to vedolizumab is uncommon
and subsides after the suspension of the biological drug[96,97]. Varies from asymptomatic elevation of
transaminase levels to symptomatic hepatocellular or cholestatic involvement[98].

Anti-interleukin 12/23: Ustekinumab is a fully humanized G1 immunoglobulin that binds to the p40
subunit of interleukin (IL)-12/23, which has been shown to be effective in inducing and maintaining
remission in patients with CD and moderate to severe UC[99]. The pivotal studies in CD (UNITI-1,
UNITI-2 and IM-UNITI) and UC (UNIFI) did not demonstrate an increased risk of hepatotoxicity[100,
101], which has been confirmed in subsequent studies[102]. Even though there is no formal
recommendation for follow-up, monitoring of liver function tests every 6 mo is suggested[103].

Small molecules Janus-Kinases: Tofacitinib, an inhibitor of type 3, 1 and, to a lesser extent, type 2
Janus-kinases, and tyrosine kinase, has been shown to be effective in inducing and maintaining
remission in patients with moderate to severe UC[99]. Subsequent studies have shown no risk of liver
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damage in patients treated with tofacitinib when compared with placebo[104]. It also seems prudent to
monitor liver function tests every 6 mo.

Sphingosine 1-phosphate receptors: Ozanimod a small molecule selective agonist against phosphate-1-
sphingosine type 1 and 5 receptors that prevents lymphocyte trafficking to the intestine has recently
been approved for moderate-to-severe active UC[105]. The increase in GGT was seen in 5.3% of the
patients[106]. Studies carried out on the real world should confirm the safety of this drug.

The combination of two biological agents or one biological with a small molecule aims to produce a
synergic effect, thus increasing the probability of achieving remission of intestinal inflammatory activity
and of extraintestinal manifestations. Recently, a study with high-risk IBD, refractory to biological
therapy and small molecules, demonstrated that a combined strategy does not increase the risk of
adverse events (including liver damage)[107]. Will be necessary new studies to confirm it.

VIRAL HEPATITIS IN IBD

Hepatitis B virus reactivation

Like other immunosuppressive therapies (including the use of corticosteroids in high doses or for
prolonged periods of time), anti-TNF, anti-integrin therapy has been associated with hepatitis B virus
(HBV) reactivation, especially in patients with hepatitis B surface antigen (HBsAg) positive[107,108]. It
is for this reason that every patient must be tested with HBsAg, hepatitis B surface antibody (HBsADb)
and the total HBcAb before starting the biological agent, being necessary prophylactic therapy in case of
presenting a positive surface antigen[109]. To date, there is no information on cases of HBV reactivation
in IBD patients treated with ustekinumab. In the case of tofacitinib, reactivations of the HBV have been
observed in patients with rheumatoid arthritis[110], so it is prudent to carry out a control before starting
therapy.

Hepatitis C virus

The prevalence of hepatitis C virus (HCV) infection in IBD patients seems to be lower than expected,
similar to the general population. These results indicate that IBD patients in western European countries
should no longer be considered as a risk group for HBV or HCV infection. Numerous case reports
indicate that anti-TNF-o therapy in the setting of HCV appears to be safe. However, the long-term effect
of anti-TNF-a agents on HCV is not. In particular, while the use of anti-TNFa in non-cirrhotic patients
appears safe, it is contraindicated in patients with decompensated cirrhosis[111]. On the other hand,
anti-TNF-o drugs seem to reduce inflammation through TNF-o inhibition, playing a role in the
pathogenesis of HCV[112]. There are few and small HCV reactivation studies, the HCV reactivation was
8/51 (15.7%) and in 1/10 (10%) HCV RNA positive patients, respectively[113,114]. All cases of
reactivation had a very mild course, except for one patient, who died. No recommendations have been
proposed for HCV screening prior to starting immunomodulators. However, HCV antibody screening
should be routinely performed upon the completion of liver function tests before starting immunosup-
pressive therapy[115].

CCA

Development of PSC in IBD patients had increased risks of CCA (HR, 28.46), hepatocellular carcinoma
(HR, 21.00), pancreatic cancer (HR, 5.26), and gallbladder cancer (HR, 9.19)[2]. Patients with PSC with or
without IBD are also at increased risk of primary hepatobiliary neoplasia and CCA. Although IBD may
be a risk factor for CCA, likely via PSC, it is not clear that IBD confers any added risk for CCA in PSC
patients[116]. The lifetime CCA incidence in PSC patients is between 5%-10%, affecting people in the
fourth decade of life. It is usually a perihiliar neoplasia (75%) and fibrosis is not necessary for its
development. Most of the tumors are diagnosis in the first four years after PSC diagnosis, being more
than 50% in the first year since the diagnosis. These are frequently detected in its advanced stages when
prognosis is poor[117,118]. The mortality in IBD-PSC patients is higher than IBD patients without PSC,
being malignance the main factor. CCA have reduced survival compared to CRC. The survival curve in
patients with CRC was similar to the PSC-IBD without CRC or CCA probably related to periodic
colonoscopy surveillance that allow early CRC diagnosis[117]. Well known CRC surveillance annually
recommendations are established but in the field of CCA there is lack of robust evidence in PSC
population surveillance. Although most of clinicians ask for MRCP and CA19-9 marker annually it’s
well known the limited specificity in the setting of PSC and the difficulty in image diagnosis in early
stages. Risk factors associated with CCA among patients with PSC-IBD patients are not well known and
are traying to be find to stratify patients. One recently study of the large cohort showed, in a
multivariable model, that duration of IBD was the only independent predictor of increase risk of CCA,
with a 33% increase risk per 10 years of IBD. And in the subset patients with colectomy when the
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indication of surgery was CRC or dysplasia the risk was increased compare those with colectomy for
refractory disease (HR, 2.68, 95%CI: 1.01-7.07) after adjustment for disease duration[118]. The pathobio-
logical mechanisms underlying are not clear but the altered bile acids and microbiome environment that
exists in IBD may persist after colectomy[119,120]. It seems as colectomy does not modify the increased
risk of CCA associated with prolonged IBD, persisting the risk after colectomy. So, in these setting of
patients, specific surveillance may be appropriate.

OTHER HEPATO-BILIARY MANIFESTATIONS

Cholelithiasis

It is a frequent pathology in patients with IBD. In the study by Fousekis et al[58], cholelithiasis was the
second hepato-biliary manifestation. Patients with CD have double the risk of developing cholelithiasis
in relation to control subjects, while UC show no differences with the control population[121,122]. A
prevalence of 11%-34% has been estimated in CD[28]. The underlying pathophysiological mechanism
appears to be multifactorial. Patients with CD present gallbladder hypomotility with decreased
emptying and gallbladder ectasia[123]. The involvement of the ileum would lead to a reduction in the
reabsorption of bile salts, with the consequent alteration in the enterohepatic circulation and secondarily
an increase in biliary cholesterol saturation[9]. The risk would also be related to the degree and extent of
ileo-caecal involvement and the number of intestinal resections[121,124]. Ileocolonic involvement, with
more than 15 years of disease, with frequent outbreaks (> 3), prolonged hospital stays or a number
greater than 3 hospitalizations, according to the number of intestinal surgeries or ileal resection (> 30
cm) and total parenteral nutrition requirements have been reported as a risk in CD[121].

Portal venous thrombosis

Thromboembolic events are more frequent than in the general population[125]. Prevalence studies
indicate that 1.3% of patients can present it, with a mortality of 50%[126]. Porto-mesenteric axis
thrombosis is a rare form of venous thrombosis, reporting a prevalence of 0.1%-1.7% in patients with
IBD, being found in the postoperative period of digestive surgery or in an imaging study[127-129]. A
retrospective multicenter study reported that up to 40% of patients with IBD and porto-mesenteric
thrombosis may present an associated prothrombotic factor, the most frequent being hyperhomo-
cysteinemia due to folate and vitamin B12 deficiency[130]. Additionally, patients with IBD may have an
imbalance between coagulation factors, with a decrease in the level of antithrombin III and an elevation
of factors V-VIII, of the platelet count and of the fibrinogen level, which can finally lead to a
prothrombotic state. IBD may itself be a risk factor for thromboembolism[131]. The clinical manifest-
ations and risk factors are summarized in Figure 3[28,130]. The European Crohn's and Colitis
Organisation guidelines recommend measures to prevent thromboembolic events during hospital-
ization or during exacerbation of IBD[132]. In the presence of porto-mesenteric thrombosis, evaluation
of acquired and hereditary prothrombotic conditions and early anticoagulant treatment are
recommended[132]. Portal hypertension non-cirrhotic intrahepatic portal hypertension (NCIPH) is
associated to Schistosomiasis; toxins/drugs (arsenic, vitamin A, AZA, 6-thioguanine), immune
disorders (Felty’ syndrome, common variable immunodeficiency disorder) and myeloproliferative
syndromes. More recent evidence of associated gut disorders has been described. In a retrospective
cohort of NCIPH, three (9%) patients had UC while five of 31 (16%) tested had celiac disease[133].
Microvascular damage described induced by thiopurines are veno-occlusive disease, peliosis hepatis,
perisinusoidal fibrosis and nodular regenerative hyperplasia (NRH). This is an uncommon condition
characterized by the diffuse transformation of normal hepatic parenchyma into small, regenerative
nodules with little to no fibrosis. Vascular flow impairment induces diffuse hepatocyte hyperplasia and
nodule formation[134]. The mechanisms of NRH in patients with IBD include immunological and
thrombotic factors in addition to external factors such as AZA. The uncontrolled inflammatory response
itself in patients with IBD stimulates these factors, which also could cause NRH[135]. The largest case
series describing NRH in IBD patients reported a total of 37 cases, between 1994 and 2005, in 11
hospitals. The cumulative risk of NRH could be estimated from the experience in one of center as 0.50%
at five years and 1.25% at 10 years and in the multivariate analysis was associated to male sex,
stricturing behavior IBD patients treated with AZA[136]. NRH may be detected using biopsies or
magnetic resonance imaging (MRI). Recently MRI was proponed as an alternative diagnostic test but the
sensitivity and specificity were relatively low[136]. NRH is most often diagnosed after there is evidence
of portal hypertension. A low platelet count may be the earliest manifestation of NRH to consider in
long-term thiopurine therapy. Generally, the prognosis of NRH is better than that of chronic liver
disease and is related to the complications of portal hypertension and the severity of the underlying
disease. NRH is probably not reversible, even after stopping the treatment with AZA[134].

Pyogenic liver abscess
They are a rare complication of IBD, with a reported inci-dence greater than the general population (6.72
vs 4.06 per 10000 person-years; spontaneously hypertensive rats = 1.46 (95%CI: 1.01-2.12)[137]. Most of

WJH | https://www.wjgnet.com 328 February 27,2022 | Volumel14 | Issue2 |



Nufiez F P et al. Hepatobiliary manifestations and IBD

Portal thrombosis

Pyogenic abscess

Granulomatous hepatitis

Amyloid hepatitis

Clinical
manifestations:
Asymptomatic;
Abdominal pain;
Fever;

Right upper quadrant
pain

Risk factors:

Recent abdominal
surgery, female

and young person.
Tabacco, use corticoids,
inmovilization

CD =UC

Clinical
manifestations:
Can simulated an IBD
flare;

Fever, right upper
quadrant pain

Risk factors:

> 2 hospitalization/yr;
Intra abdominal
abscess;

Intestinal perforation;
Bile duct therpeuctic
intervention.
Malnutrition

DM2 or use of steroids;
Penetrating phenotype

CD > UC

Clinical
manifestations:

Asymtomatic colestasic
pattern;
Hepatomegaly

Probable etiology:
Mesalamine/
sulfasalazine;
Infections;
Lymphoproliferative
syndromes;
Secondary to:
Sarcoidosis , Wegener's
disease or primary
biliarycholangitis,
autoinmune hepatitis

CD > UC

Clinical
manifestations:
asymtomatic
hepatomegaly

Risk factors:

Colonic CD > ileal CD
Male

CD > UC

DOI: 10.4254/wjh.v14.i2.319 Copyright ©The Author(s) 2022.

Figure 3 Others hepatic manifestations. Created with Biorender. DM2: Diabetes mellitus 2; IBD: Inflammatory bowel disease; CD: Crohn’s disease; UC:

Ulcerative colitis.
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the cases described are in patients with CD[138]. The clinical manifestations and risk factors are
summarized in Figure 3[139,140]. The most frequent etiological agents are Streptococcus milleri and
Gram-negative anaerobic bacilli[138,141], with a mortality rate close to 38%, with worse results when
the diagnosis is late or when there are multiple abscesses of biliary origin[142]. Management does not
differ from management in the general population and involves broad spectrum intravenous antibiotics
for prolonged periods of time and when necessary, percutaneous, or surgical drainage.

Granulomatous hepatitis

Granulomatous hepatitis is also an infrequent manifestation in patients with IBD, being mainly
described in CD. A prevalence of less than 1% has been reported and is characterized by the presence of
non-calcified hepatic granulomas demonstrated in the histological study (liver biopsy)[41]. The clinical
manifestations and probable etiologies are summarized in Figure 3[143,144]. With a good prognosis, it
would improve with the control of the causative agent, such as mesalamine suspension[145].

Hepatic amyloidosis

Secondary amyloidosis consists in the storage of insoluble protein fragments, called amyloid, in various
organs. This pathology is infrequent in patients with IBD, with a prevalence of 0.5%, being more
frequent in CD with a prevalence that varies between 0.9% and 3%[133]. The clinical manifestations and
risk factors are summarized in Figure 3[146]. Treatment is based on controlling intestinal inflammation,
thus reducing the release of acute phase reactants, such as amyloid A. Resolution of amyloidosis has
been reported after resection of the compromised intestine[147].

CONCLUSION

Undoubtedly, a multidisciplinary management allows a timely diagnosis of hepatobiliary manifest-
ations that are frequent in both CD and UC (summarized in Table 2). Its diagnosis has prognostic
implications, given the risk of progressing to chronic liver disease and its possible association with
neoplastic diseases. In regard to new therapies, although they have been classified as safe, there is a risk
of alterations in liver function tests, being more frequent with anti-TNF biological agents. However, in
all these, either small molecule or biological therapies, it is advisable to carry out a control of liver
function tests prior to starting treatment and sequentially according to the type of therapy used, and a
HBYV screen to avoid risks of reactivation.
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Table 2 Summary of different diseases according to liver disease pattern

Type of manifestation Diagnostic Treatment
Cholestasis
PsSC MRCP UDCA
SDD Liver biopsy UDCA
IgG4 cholangitis MRCP + liver biopsy + Ig4 subclass in blood Glucocorticoids
PBC AMA serology or liver biopsy in some cases UDCA
DILI Approach based in ruling out others diagnosis and ~Withdrawal the drug and steroids in some hypersens-
likelihood depending the drug and latency ibility cases
Cholangiocarcinoma MRCP + CA199 markers Surgery, chemotherapy, liver transplantation (special
cases)
Hepatocelular pattern
NAFLD Abdominal US, fatty liver indexs, ruling out other ~ Change style of life with loose weight, calories
diagnosis, liver biopsy in some cases restricted diet, exercise and control IBD inflammatory
activity
AIH Serology (ANA, ASM, LKM1, IgG, liver biopsy). Azathioprine * steroids

Chronic viral hepatitis

DILI

Overlap/AIC

DILI

Chronic viral hepatitis

Simplified autoimmune hepatitis score
Serology, non-invasive fibrosis tests DDA in HCV and long-term antiviral in HBV

Withdrawal the drug and steroids in some hypersens-
ibility cases

Mix pattern

MRCP + liver biopsy Azathioprine # steroids + UDCA

Withdrawal the drug and steroids in some hypersens-
ibility cases

Serological markers DDA in HCV and long term antiviralin HBV

MCRP: Magnetic resonance cholangiopancreatography; UDCA: Ursodeoxycholic acid; ANA: Anti-nuclear antibodies; SMA: Anti-smooth muscle

antibodies; LKM1: Liver kidney microsome type 1; DDA: Direct-acting antiviral; HCV: Hepatitis C virus; HBV: Hepatitis B virus; AIC: Anterior insular

cortex; DILI: Drug induced liver injury; PSC: Primary sclerosing cholangitis; AIH: Autoimmune hepatitis; NAFLD: Non-alcoholic fatty liver disease; US:

Ultrasonography; ASM: Anti-smooth muscle; IBD: Inflammatory bowel disease; IgG: Immunoglobulin G; SDD: Small duct disease.
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