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Abstract

Primary biliary cholangitis (PBC) is a rare progressive immune-mediated liver dis-
ease that, if not adequately treated, may culminate in end-stage disease and need
for transplantation. According to current guidelines, PBC is diagnosed in the pres-
ence of antimitochondrial antibodies (AMA) or specific antinuclear antibodies, and
of a cholestatic biochemical profile, while biopsy is recommended only in selected
cases. All patients receive ursodeoxycholic acid (UDCA) in first line; the only regis-
tered second-line therapy is obeticholic acid (OCA) for UDCA-inadequate respond-
ers. Despite the recent advances in understanding PBC pathogenesis and developing
new treatments, many grey areas remain. Six Italian experts selected the following
topics as the most urgent to address in PBC management: diagnosis and natural history
of PBC: as a portion of the subjects with isolated AMA, normal alkaline phosphatase
(ALP) levels and no symptoms of liver disease could have PBC by histology, defining
how to manage and follow this population is crucial; role of liver biopsy: recent evi-
dence suggests that biopsy may provide relevant information for risk stratification
and prediction of UDCA response, possibly facilitating personalized approaches; risk
stratification: the tools for risk stratification are well established, but some issues (eg
bile acid dosage in routine practice) remain controversial; and therapy: those in more
advanced stages of development are nuclear receptor modulators and fibrates, but
more data are needed to plan personalized strategies. In this manuscript, for each
topic, current evidence, controversies and future perspectives are summarized with

the possible implications for clinical practice.
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1 | INTRODUCTION

Primary biliary cholangitis (PBC) is a progressive immune-mediated
liver disease, characterized by chronic inflammation of interlobular
bile ducts that causes bile acid (BA) retention into the liver (choles-
tasis) and secondary hepatocyte damage. If not adequately treated,
it may culminate in end-stage liver disease and need for liver trans-
plantation.! PBC epidemiology varies widely.? In Italy, the incidence
of PBC has been estimated to range between 2.21 and 5.31 per
100 000 inhabitants, and the prevalence between 3.86 and 27.90
per 100 000.34

Current treatment aims to halt progression, in order to prevent
end-stage complications of liver disease and manage associated
symptoms.! It relies on a stepwise approach, starting with adminis-
tration of ursodeoxycholic acid (UDCA) monotherapy in all patients.*
This is a natural BA that demonstrated long-term efficacy and good
safety and tolerability, with a low cost. Indeed, UDCA effectively
reduces serum biochemical parameters, slows disease progression,
decreases the risk of ascites and the incidence of varices and jaun-
dice, prolongs transplant-free survival (TFS) >° and decreases mor-
tality.!! Unfortunately, 25%-40% of UDCA-treated patients do not
experience adequate biochemical response and are therefore con-
sidered for second-line therapies: currently, the only registered drug
is the farnesoid X receptor (FXR) agonist obeticholic acid (OCA), but
novel therapeutic options are under investigation.“’13

The high heterogeneity of PBC presentation, symptomatology,
clinical course and response to therapy requires a personalized,
life-long approach to ensure patients’ optimal care, and, despite
the recent advances, much work remains to be done.n*31° With
this in mind, a board of six experts in the field of PBC gathered in
September 2019 to thoroughly review and discuss different aspects
of disease management and treatment and share their daily prac-
tice experience. Although they acknowledged that many grey areas
still exist, the experts selected the following as the most urgent to
address: diagnosis and natural history of PBC, role of liver biopsy,
risk stratification and therapy. For each topic, current evidence and
controversies are summarized, and future perspectives, including
novel studies that may help filling some important knowledge gaps,
are proposed, together with the possible implications for clinical

practice.

2 | DIAGNOSIS AND NATURAL HISTORY
OF PBC

Serological antimitochondrial antibody (AMA) positivity is the hall-
mark of PBC, being detected in approximately 95% of patients and
being very rare in other diseases.’® The diagnosis is made in the
presence of AMA or PBC-specific subtypes of antinuclear anti-
bodies (ANA),Y”18 together with elevation of alkaline phosphatase
(ALP).! ANA may be present in 30%-50% of patients with PBC: two
subtypes, anti-Sp100 and anti-Gp210, are considered specific for

PBC.'8 Anti-Sp100 is the main antigenic target of multiple nuclear
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Key points
e PBC is diagnosed in the presence of AMA or specific

antinuclear antibodies, and of a cholestatic biochemi-
cal profile; biopsy is currently recommended in selected
cases only

e PBCrequires a personalized approach; however, despite
recent advances, many grey areas remain

e As a portion of subjects with isolated AMA could have
PBC by histology, defining how to manage and follow
this population, also reconsidering the role of biopsy, is
crucial

e Liver biopsy may be relevant for risk stratification and
UDCA response prediction

e More data on therapies are necessary to plan personal-

ized strategies

dot reactivity. Anti-Gp210 is a glycoprotein integrated in the nuclear
pore complex of nuclear membrane. In patients with a clinical sus-
picion of PBC negative for AMA, it is of fundamental importance to
test both Sp100 and Gp210 antibodies.'”8

Based on autoantibodies’ positivity, liver biochemistry, symp-
toms and complications, four distinct phases can be recognized
(Figure 1): silent, asymptomatic, symptomatic and liver failure.
Although progression is generally slow, interindividual variability is
high and patients do not necessarily pass through all phases.

In the last years, patients have been more frequently diagnosed
with early or asymptomatic disease,!??° likely due to more frequent
routine tests and improved AMA detection methods. As a fact,
0.1%-0.8% of healthy individuals are accidentally found with iso-
lated AMA in the absence of clinically apparent liver disease or ab-
normal biochemistries?! (often in rheumatology settings). Whether
and when they will develop overt PBC, however, remains an open
question. The 2017 European Association for the Study of the Liver
(EASL) guidelines (GLs) state that AMA reactivity alone is not suffi-
cient to diagnose PBC! and recommend follow-up of these patients
with annual biochemical reassessment for the presence of liver dis-
ease. This statement is essentially based on two studies: Metcalf JV
et al demonstrated that, of 29 AMA + subjects followed for a median
of 17.3 years, 76% developed symptoms and 83% cholestatic bio-
chemical profile diagnostic of PBC but no patient developed clinically
apparent portal hypertension or cirrhosis.?> The second, more re-
cent study by Dahlqvist G et al demonstrated that, of 66 AMA + sub-
jects with normal ALP followed-up for a median of 7 years after AMA
detection, only one in six (16.6%) developed PBC within 5 years.? In
contrast, Mitchinson et al reported that 24/29 (82.8%) AMA + sub-
jects with normal liver function tests and no symptoms of liver dis-
ease who had undergone liver biopsy displayed histological findings
diagnostic of or compatible with PBC; only 2/29 (6.9%) were fully
normal.?* Sixteen subjects were followed-up for a mean of 8.7 years

since AMA detection: five (31.3%) developed symptoms and 11
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FIGURE 1 The four phases of primary biliary cholangitis distinguished based on autoantibodies’ positivity, liver biochemistry, symptoms
and complications. It must be noted that, although progression is generally slow, interindividual variability is high and patients do not

necessarily pass through all phases. AMA, antimitochondrial antibody

(68.8%) experienced ALP increase, but none had signs or symptoms
of major complications.? In line with these results, a recent Chinese
study showed that of 67 subjects with isolated AMA (an incidental
finding as part of routine testing for ANA in patients with arthralgia
and/or undiagnosed fatigue) who underwent liver biopsy, 55 (82.1%)
had histological signs of cholangitis compatible with the diagnosis of
PBC, while the remaining 12 (17.9%) displayed normal histology.?®
The only significant difference between these groups relied in the
titre of AMA and ALP; in particular, although ALP values were in the
normal range, they were higher in subjects with vs without PBC.%°

On the basis of these results, the authors suggested that a portion
of subjects with isolated AMA, normal ALP levels and no symptoms
of liver disease could have PBC by histology and that normal values of
ALP could be revised for these subjects. Unfortunately, given the nor-
mality of liver tests and in the absence of positivity for disease-spe-
cific ANA,8 biopsy cannot be routinely indicated and therefore it is
a matter of discussion how to manage and follow this AMA+ popula-
tion and whether or when treatment could be proposed.

2.1 | Future perspectives and implications for
clinical practice

The panel agreed that normal ALP levels are not sufficient to rule
out PBC, and that more reliable markers and methods are needed.
They acknowledged the possibility to distinguish ALP values within
the normal range,25 although further confirmation is needed, and
discussed the possible role of increased gamma-glutamyl transpepti-
dase (GGT), considering that it is a highly sensitive but poorly spe-
cific marker of cholestasis (see below).
As for better methods, the experts distinguished the following:

e Methods to detect the presence of AMA: it remains an open ques-
tion whether to standardize such evaluation, especially if rheuma-
tological patients will be routinely screened, since the methods
currently in use (immunofluorescence is the gold standard) are
not suitable. One approach that may be useful is the Reflex mo-
dality,?® including PBC-specific ANAs, which relies on antibody
testing at the time of the first evaluation without the need for the

specialist's indication.

e Methods to detect liver injury (biliary ducts) and liver stiffness: the
panel acknowledged the need for non-invasive and more inno-
vative methods alternative to vibration-controlled transient elas-
tography (VCTE) (eg elastography by nuclear magnetic resonance,
which use is, however, challenged by costs). Moreover, to date,
VCTE cannot rely on cut-off values to discriminate the stages
of PBC. Importantly, the panel agreed on reconsidering the role
of biopsy, despite the fact that the 2017 EASL GLs recommend
against liver biopsy for the diagnosis of PBC (except in specific
situations) (lll, 1),1 and that, currently, the procedure is feasible
only in the setting of clinical trials approved by ethical committees
(difficult to obtain). In the opinion of some experts, biopsy execu-
tion would be justified by increased GGT and transaminase levels
in subjects with isolated AMA positivity.

The experts deemed as urgent the need to define a management
strategy for subjects with isolated AMA, particularly during the fol-
low-up. This is even more important considering that the sooner the
UDCA therapy is started, the better the outcome.!??’

Finally, the panel proposed some studies that may help filling
some important knowledge gaps. In certain cases, clearly, the feasi-

bility requires a concerted effort to reach an adequate sample size:

e Evaluate the actual prevalence of isolated AMA: to make it feasible,
it would be necessary to involve few pilot centres with a central
lab performing immunofluorescence for AMA detection, and limit
candidates to high-risk subjects, that is those aged 40-60 years.

e Follow the natural history of subjects with isolated AMA and verify
the possible impact of treatment: in the expert opinion, if starting
a therapy in subjects with isolated AMA yields a clinical benefit,
biopsy will be justified.

e In case of isolated AMA with high GGT in the absence of meta-
bolic syndrome, executing liver biopsy would be justified (a limited

sample size would be required).

3 | ROLE OF LIVER BIOPSY IN PBC

EASL acknowledges that liver biopsy may be of value for risk strati-
fication in PBC.!
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The histologic staging systems currently in use are (1) the
Scheuer's classification?® or the Ludwig system, which take into
consideration fibrosis, cholangitis or portal hepatitis, periportal
fibrosis or hepatitis, septal fibrosis, bridging necrosis and biliary
cirrhosis,?? and (2) the Nakanuma system, accounting for fibro-
sis, bile duct loss and deposition of orcein-positive granules (i.e.
cholestasis).°

The Nakanuma system further includes scores for disease grad-
ing, based on the assessment of cholangitis and hepatitis activities.°
Remarkably, advanced histological stages are consistently associ-
ated with poor prognosis in PBC.%!

Recent evidence suggests that integrating these systems with
additional histological analyses, such as the c/p ratio and ductular
reaction (DR) extent, may provide important information for risk
stratification and response to UDCA therapy.?’ In particular, DR
represents a peculiar histological feature, easily evaluable by im-
munohistochemical staining for cytokeratin 7 (CK7). It consists in
tortuous and irregular conduits close to the portal space, without
a well-defined lumen.®? Often, in association with DR, it is possible
to identify the so-called intermediate hepatocytes, that is periportal
hepatocytes with a specific pattern of CK7 positivity (weakly posi-
tive cytoplasm with a stronger signal on the cellular membrane) and
positive for the epithelial cell adhesion molecule.®®%* The origin of
such cells is controversial, but they appear exclusively when the pa-
renchymal damage is prominent.

Ductular reaction characterizes almost all chronic liver diseases
and represents a response/activation of the progenitor cell niche
to a prolonged, chronic damage. Depending on the specific dis-
ease, participation of the progenitor cell niche occurs only when
mature parenchymal cells (cholangiocytes or hepatocytes) exhaust
their capacity of proliferating or are blocked in their cell cycle by
specific insults (eg oxidative stress).>®> DR has a different molecular
profile and phenotype based on the aetiology and cellular target of
the specific liver disease.>* Regardless, DR can influence the cells
of its own niche, activate myofibroblasts and impact on fibrosis
progression.%'37

Besides the numerous experimental data in rodents, the role of
DR in human liver fibrogenesis is demonstrated by the correlation
between the extent of DR and of fibrosis in a number of diseases
including non-alcoholic fatty liver disease, primary sclerosing chol-
angitis and PBC itself.3* Moreover, in certain conditions (eg alcoholic
hepatitis and acute liver failure), DR correlates with patient outcome
and prognosis. More recently, the extent of DR has been shown to
correlate with the Global-PBC and UK-PBC prognostic scores,>* and
with the response to UDCA.%’

3.1 | Future perspectives and implications for
clinical practice

Liver biopsy is generally not necessary for the diagnosis of PBC,
given the high specificity of serological markers. However, it

could add relevant information for a personalized approach to the
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disease. In PBC, the need for second-line therapies is currently
based on the assessment of biochemical response after 1 year of
therapy with UDCA. Recently, the histologic evaluation of fibrosis
has been proved to be an independent predictor of TFS and its
association with the outcome persists after 1 year, independent
of treatment response38; the prognostic role of fibrosis stage at
baseline has recently been confirmed in patients stratified by their
biochemical response to 1-year UDCA treatment.*’ Moreover,
preliminary data from 20 patients showed a correlation between
DR and the probability to respond to the first-line therapy (ie
UDCA27). Therefore, although no recommendation exists, liver bi-
opsy could provide meaningful information for risk stratification,
irrespective of first-line therapy response; moreover, the evalua-
tion of liver biopsy could be implemented with the study of DR,
which could result useful for risk stratification and to predict re-
sponse to UDCA therapy.

The panel highlighted the importance of setting-up a re-
producible method to standardize the detection of DR, inde-
pendently of operators and national and international reference
centres, possibly taking advantage of image analysis software
commercially available or by the development of artificial intelli-
gence tools. This would allow to evaluate the extent and pheno-
type of DR through routine immunohistochemistry staining and
standardized procedures in every centre, reducing the inter-op-
erator variability.27 In general, to this aim, the development of
specific algorithms for analysis, machine learning or artificial in-
telligence may be of help.

Moreover, they proposed to:

e Collect more data on DR quantification during first-line therapy with
UDCA and study the pathogenetic basis underlying the correlation
between DR and UDCA therapy, including connection between bile
ductular and hepatocyte canalicular system*©

e Compare DR after treatment in UDCA responders vs non-responders

e Evaluate the presence of possible DR modifications induced by sec-

ond-line therapies

4 | RISK STRATIFICATION

PBC, even when treated, remains a progressive disease carrying
the risk of liver-related complications and death; for this reason,
the 2017 EASL GLs recommend evaluating all patients for their risk
of developing progressive PBC.! Currently, patients are stratified
in low- and high-risk disease based on UDCA response, and the
factors associated with the highest risk of complications are age
at onset (the younger the patient, the higher the risk of progres-
sion), male gender (although evidence is not solid, males seem to
have a higher risk of neoplastic transformation in case of advanced
liver disease and when non-responders to UDCA), stage at onset
and serum ALP and bilirubin levels.! Recently, Gatselis et al identi-
fied male sex, baseline levels of bilirubin, albumin and ALP, aspar-

tate to alanine aminotransferase ratio (AST/ALT), platelet count
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and treatment with UDCA as predictive of transition from early
to moderate PBC.*! The same variables except male sex were also
significantly associated with the transition from moderately ad-
vanced to advanced disease.*! It is worth noting that, even if the
biochemical response to UDCA is the most important factor for
risk stratification, inadequate responders may still experience an
improvement in TFs.10

The tools for risk stratification include:

e Age and gender: the likelihood of response to UDCA therapy is
<50% for a subject younger than 30 years and >90% for those
aged >70 years, and it is significantly higher in females compared
to males.*? Recently, Carbone and colleagues developed and
validated the UDCA Response Score based on pretreatment vari-
ables, and age, but not gender, was significantly associated with
UDCA response (ie younger age is predictive of lower response,
P <.0001).”

e Liver biochemistry and treatment response in UDCA-treated pa-
tients: Bilirubin and ALP levels are the two strongest predictors
of PBC prognosis.! They have been validated in two large co-
horts, that is Global-PBC and UK-PBC.*?"** To date, the most
important scoring systems for risk assessment are the GLOBE
score and the UK-PBC score.*>** Validation in large cohorts
has confirmed that they are good predictors of cirrhosis-re-
lated complications, with similar and excellent prognostic per-
formance.*> However, they seem to better predict the risk of
progression in large cohorts than in single patients.** More re-
cently, the UDCA Response Score was developed and validated
in a discovery cohort of PBC patients in the UK; in this scoring
system, the probability of response to UDCA has been directly
correlated with ALP (P < .0001) and bilirubin levels (P = .0003),
and inversely correlated with transaminase concentration
(P = .0012), which is included in the UK-PBC but not in the
GLOBE score; however, the physiopathological meaning of the
latter is unclear.?”

o Treatment time lag: The longer the interval from PBC diagnosis to
the start of UDCA treatment (time lag), the lower the probability

FIGURE 2 The mechanisms
underpinning primary biliary cholangitis
development and progression:
cholangiocyte injury can be triggered
by both immune-mediated and bile

acid (BA)-mediated mechanisms. As a
l result, ductopenia and cholestasis occur,
that may cause fibrosis, cirrhosis and,

Fibrosis 49
ultimately, liver failure. Modified from

I

Cirrhosis

Liver failure /

of UDCA response (P < .0001).?” These data confirm previous
data showing that timely treatment may positively affect the pa-
tient outcome.??

e Liver histology: Despite the possible predictive role of biopsy (see
section 3)°8%° the invasiveness of the procedure and the opera-
tor-dependent nature of the evaluation to date limit its use.

e Non-invasive methods: liver stiffness measurement by elastogra-
phy has been shown to predict poor outcome 46 in particular,
Corperchot et al identified a cut-off of liver stiffness measure-
ment equal to 9.6 KPa as highly predictive of adverse events
and reduced survival,*” and EASL GLs consider this cut-off to
discriminate between early and advanced disease.! Therefore,
although elastography is not precise, it may provide useful

information.

4.1 | Future perspectives and implications for
clinical practice

With regard to liver biochemistry and UDCA response in risk strati-
fication, the experts discussed on the role of increased GGT and
BA dosage, which remains controversial in routine practice; they
agreed that GGT elevation can be useful only if included as part of
a panel. Moreover, they acknowledged that BA dosage, frequently
prescribed by general practitioners, should be discouraged, as it is
misleading especially during UDCA treatment.

Next, the panel underlined that, by histology, the main staging
systems are based on the identification of the fibrosis pattern and
localization (e.g. portal, periportal and bridging fibrosis) rather than
the actual amount of collagen fibres deposited within the liver pa-
renchyma; as elastography reflects the latter, it seems rationale that
it would not be reliable in discriminating fibrosis stages, particularly
the early ones. The experts advised to longitudinally monitor pa-
tients by VCTE every 2 years in case of early disease and annually in
case of more advanced disease.

Finally, the following proposals were formulated:
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e To correlate the amount of collagen fibre deposition with data from
elastography measurement

e To tailor risk management strategy to patient-specific features (eg by
age and gender) 48

e Repeat risk stratification according to treatment response over time,
as disease control in some patients is transient.

e Search for novel biomarkers to identify, at the time of PBC diagnosis,

patients at high-risk

5 | THERAPIES IN PBC: FOCUS ON
NUCLEAR RECEPTOR AGONISTS

Recent advances have clarified some mechanisms underpinning PBC
development and progression, but the primum movens remains to be

defined. Regardless, it is now well established that cholangiocyte
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injury can be triggered by both immune-mediated and BA-mediated
mechanisms.*’ As a result, ductopenia and cholestasis occur, that
may cause fibrosis, cirrhosis and, ultimately, liver failure (Figure 2).%

UDCA, the mainstay of PBC treatment in first line, contributes to
limit cholangiocyte stress by shifting the composition of the BA pool
towards a less toxic phenotype; in addition, it may stimulate biliary
secretion, BA detoxification and inhibition of hepatocyte apopto-
sis;*® which mechanism determines the therapeutic effect of UDCA
likely depends on the stage of PBC.>°

In second line, the most studied therapeutic approaches rely
on immunomodulatory agents and agonists of nuclear recep-
tors. Immunomodulatory agents include biologics (such as the an-
ti-CXCL-10 monoclonal antibody NI-0801 and the anti-I1L-12/23
monoclonal antibody ustekinumab), and budesonide, a synthetic
corticosteroid with high first-pass metabolism within the liver.

Preliminary results on biologics have been disappointing, probably

FXR agonists PPAR agonists|
(OCcA) (fibrates)

Hepatocyte

A S
BAAA<-

Ap-/)

Bile duct

Gut

FXR agonists
(OCA)

() oo, 4
7 o7

Enterocytes

—

FIGURE 3 Regulation of BA homeostasis relies on a negative feedback mechanism between the liver and the gut, in which FXR plays

a key role. BAs are synthesized from cholesterol in the liver by the rate-limiting enzyme CYP7A1. Here, FXR downregulates CYP7A1
expression and promotes BA secretion via upregulation of specific transporters. Through the bile ducts, BAs reach the intestine, where
the microbiota alter their composition. In the lumen, BAs bind to FXR, thus inducing the expression of FGF-15/19. Following release into
the portal circulation, FGF-15/19 reaches the liver and triggers a cascade that culminate in CYP7A1 downregulation. In this way, the total
pool of BAs is reduced. OCA, an FXR agonist, is the only therapy approved in second line in inadequate responders to UDCA. Besides FXR,
also PPAR-a and -8 inhibit CYP7AZ; fibrates are an old class of hypolipidaemic agents that act as PPAR agonists and bind preferentially the
a-isoform. BA, bile acid; CYP7A1, cholesterol 7a-hydroxylase; FGF-15/19, fibroblast growth factor-15/19; FXR, farnesoid X receptor; OCA,
obeticholic acid; PPAR, peroxisome proliferator-activated receptors; UDCA, ursodeoxycholic acid
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because these agents are effective only in early disease.**°2 As
for budesonide, in small studies, it was shown to yield some benefit
in combination with UDCA as second-line treatment.’®>>* However,
it was recently demonstrated that, despite a clinically meaningful
improvement in biochemical markers of disease activity, add-on
budesonide did not improve liver histology.55 Moreover, its use is
contraindicated in case of cirrhosis due to increased risk of portal
vein thrombosis.>®

With regard to the nuclear receptors involved in PBC, we focused
on FXR (target of OCA) and on peroxisome proliferator-activated re-
ceptors (PPARs) (targets of fibrates) (Figure 3). As a BA sensor, FXR
plays a crucial role in BA homeostasis, which is tightly regulated via
a negative feedback mechanism between liver and intestine. BAs are
synthesized from cholesterol in the liver by the rate-limiting enzyme
cholesterol 7a-hydroxylase (CYP7A1). In the liver, FXR downregu-
lates CYP7A1 expression and promotes BA secretion via upreg-
ulation of specific BA transporters. In the intestine, following the
binding to BA, FXR induces the expression of fibroblast growth fac-
tor-15/19 (FGF-15/19), which is released into the portal circulation,
reaches the liver and triggers a cascade that culminate in CYP7A1
downregulation.>”>8 In this way, the total pool of BA is reduced. FXR
acts also as a negative regulator of liver inflammation and prolifera-
tion °%; therefore, the pharmacological modulation of FXR and of the
FGF-19 axis in the intestine may represent an optimal option also for
patients with liver cancer.>®°

PPARs are involved in BA synthesis, anti-inflammatory responses
and in T-cell function and autoimmune diseases.>? These nuclear
receptors exist in three isoforms («, /8 and ), which differ in their
expression pattern and function: PPAR-a is mostly expressed in he-
patocytes and primarily downregulates BA synthesis through inhi-
bition of CYP7A1; PPAR-6 and PPAR-y are present at a lower level
in the liver; PPAR-8 is expressed in hepatocytes, cholangiocytes,
Kupffer cells and stellate cells and controls BA homeostasis and in-
flammation; PPAR-y is mainly expressed in Kupffer cells and exerts
anti-inflammatory actions. 496366

Hereinafter, we summarize the available data of the nuclear re-
ceptor agonists in more advanced stages of development.

5.1 | FXR agonists: obeticholic acid

Obeticholic acid is the first in class steroidal FXR agonist approved
as second-line treatment in PBC. Its use is currently recommended in
adult patients in combination with UDCA in inadequate responders
or as monotherapy for those intolerant to UDCA.! It has antichole-
static and hepatoprotective properties, and preclinical studies dem-
onstrated that it can regulate lipid and glucose metabolism, reduce
liver fibrosis and prevent development of cirrhosis and intestinal
inflammation.®”

Approval was based on the results from the 12-month, dou-
ble-blind, placebo-controlled phase 3 trial POISE, in which 217
patients who had an inadequate response or intolerance to UDCA

were randomized to receive OCA at a dose of 10 mg (10-mg

group), 5 mg with titration to 10 mg if applicable (5- to 10-mg
group) or placebo. The primary end point (ie ALP reduction and
normal bilirubin level) occurred significantly more frequently upon
OCA than placebo (46% in the 5- to 10-mg group and 47% in the
10-mg group vs 10% in the placebo group, P < .001 for both com-
parisons), together with greater decreases in ALP level and total
bilirubin level (P < .001 for all comparisons).68 The most common
adverse event was pruritus, that occurred more frequently in
OCA-treated groups (56% of patients in the 5- to 10-mg group and
68% of those in the 10-mg group vs 38% in the placebo group);
however, it is worth mentioning that 59% of patients (53% of
those in the 5- to 10-mg group, 60% in the 10-mg group and 64%
in the placebo group) reported pruritus at baseline.®® During the
open-label extension phase, patients received up to 10 mg/die
OCA, with dosage variability based on efficacy and tolerability:
the 3-year interim data demonstrated the long-term efficacy of
OCA,; the drug was generally well-tolerated; and 77% of patients
reported pruritus with an intensity, as measured by mean visual
analogue scale score, that increased up to month 3 and then re-
turned to baseline level over the open-label extension.®’ The sus-
tained improvement in liver biochemistry was recently confirmed
by the 5-year open-label extension data.”® Interestingly, data
from 17 patients included in POISE show that, following 3 years
of OCA treatment, 12 (71%) patients displayed improvement or
no progression in fibrosis stage compared to five (29%) patients
who worsened.”? Finally, a recent study using data from POISE
demonstrated that OCA has a positive impact on the long-term
risk of death and liver transplantation as predicted by the GLOBE
and UK-PBC risk scores (P < .0001). In case of OCA, the only eval-
uation of TFS was performed through simulation models with data
from the POISE study, and demonstrated that TFS would improve
from 61% to 73% with the combination of UDCA and OCA.”?

As for the real-world efficacy and safety of OCA in PBC patients,
preliminary data seem to confirm the rapid improvement in liver bio-
chemistry and that pruritus is the most common adverse event.”7¢
It is worth noting that OCA induced a biochemical response also in
high-risk PBC patients with PBC-autoimmune hepatitis overlap syn-
drome,”” with efficacy and safety results similar to those observed
in PBC patients.”®

In addition to OCA, three newer FXR agonists, cilofexor
(NCT02943447), tropifexor (NCT02516605) and EDP-305
(NCT03394924), are currently being investigated for use in PBC.

5.2 | PPAR agonists: fibrates and rationale for their
use in PBC

Fibrates (fenofibrate, bezafibrate, ciprofibrate and gemfibrozil) are
an old class of hypolipidaemic agents. They act as PPAR agonists and
bind preferentially the a-isoform, except for bezafibrate that is a pan-
PPAR agonist.®® Their use in the setting of PBC can be traced back to
the 1990s, when a number of small-sized studies were undertaken in

Japan.””"® Although fibrates demonstrated the potential to reduce



ALVARO ET AL.

symptoms and ALP levels in PBC, either in association with UDCA or
alone, no clear-cut evidence exists and more powered randomized
studies are needed.”86-88

The 2017 EASL GLs do not recommend fibrates as second-line
therapy in PBC and their use remains off label.%%® In 2018, the
results from BEZURSO were made available:®° the trial included
100 patients randomized to receive 400-mg bezafibrate or pla-
cebo over a 24-month, double-blind phase.®’ The primary end-
point was a complete biochemical response, defined as normal
levels of total bilirubin, ALP, aminotransferases and albumin, as
well as a normal prothrombin index, and occurred in 31% of be-
zafibrate-treated patients and in 0% of placebo-treated patients
(P <.001). No significant difference between bezafibrate- and pla-
cebo-treated patients was found with regard to histologic stage,
fibrosis stage and activity grade,®” but more data are needed. As
for safety, the following adverse events were reported: 5% in-
crease in mean creatinine levels upon bezafibrate and 3% decrease
upon placebo starting from month 3 and throughout the trial du-
ration; increase in aminotransferase levels beyond 5X the upper
limit of the normal range in 6% of bezafibrate-treated patients
(resolved within 3 months in all cases) and 2% of placebo-treated
patients; and increase in creatine kinase levels beyond 5X the
upper limit of the normal range in 2% of bezafibrate-treated pa-
tients and 0% of placebo-treated pa\tient.89 Interestingly, there
was a marked reduction in pruritus, and this beneficial effect on
this symptom was also observed in a Spanish cohort of 48 patients
treated with bezafibrate over a median period of 38 months.”°
Honda et al recently published their retrospective data from the
Japan PBC Study Group comparing long-term outcomes using the
GLOBE and UK-PBC scores in 118 patients after treatment with
UDCA monotherapy for 1 year vs after combining UDCA and be-
zafibrate therapy for another year. GLOBE score decreased from
0.508 to 0.115 (P < .0001), and 34.2% of patients were able to
drop their GLOBE score to <0.30, suggesting comparable life ex-
pectancy to the matched general population.”*

In clinical practice, fibrates are frequently misused. FDA un-
derlines that there are no pharmacokinetic data of patients with
liver failure treated with fenofibrate, and thus recommends avoid-
ing its use in case of cirrhosis.”? According to EMA, fenofibrate
use is discouraged in case of reduced liver function and contra-
indicated in case of liver failure.”® As for bezafibrate, data are al-
most exclusively with simvastatin; according to its label, the drug
must not be administered in patients with liver diseases, excep-
tion made for hepatic steatosis as it is frequently associated with
hypertriglyceridaemia.”

Other compounds targeting PPARs are the new-generation dual
PPAR (PPAR-a and -8) agonist elafibranor and the PPAR-8 agonist se-
ladelpar. Elafibranor is currently in clinical development for different
therapeutic indications. It has recently been granted breakthrough
therapy designation by the FDA for the treatment of PBC in adults
with inadequate responders to UDCA. Its safety and efficacy in PBC
have been explored in a double-blind, randomized, placebo-controlled

phase 2a trial.”®> Results showed a significantly more frequent ALP
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reduction at 12 weeks (primary endpoint) in patients receiving elafi-
branor vs placebo (41% of patients receiving 80 mg and 48% of those
receiving 120 mg, vs 3%, P < .001). Also bilirubin and GGT decreased
significantly in the treatment group, and lipid markers, inflammation
markers and pruritus improved. Treatment with both doses of elafibra-
nor was generally well-tolerated.”® Recently, the clinical development
in PBC of seladelpar has been recently halted because of the finding of
interface hepatitis in concurrent trials evaluating the use of seladelpar
for non-alcoholic steatohepatitis and PBC.?

5.3 | Future perspectives and implications for
clinical practice

During the discussion, the experts agreed on the importance of the

following points:

e Define how to treat naive patients: in the experts’ opinion, it is im-
portant to change the actual treatment paradigm and apply differ-
ent therapeutic strategies to different subgroups: patients with
AMA positivity and normal cholestatic enzymes; symptomatic
patients with compensated liver disease: waiting to evaluate the
response after 1 year?; symptomatic patients with portal hyper-
tension: different therapeutic approach?

o Collect prospective data of OCA-treated patients

e Collect solid real-world and long-term data on large cohorts treated
with OCA. Results are awaited from TARGET-PBC (ClinicalTrials.
gov ldentifier: NCT02932449), a 5-year, longitudinal, observa-
tional study that will describe the real-world practice of diagnosis,
management (including therapies) and natural history of PBC 97.98,

e Confirm the therapeutic efficacy of OCA on clinical outcomes.
COBALT (ClinicalTrials.gov Identifier: NCT02308111) is an on-
going phase 4, double-blind, randomized, placebo-controlled
multicentre study that is being undertaken at up to 170 sites in-
ternationally to evaluate the effect of OCA on clinical outcomes
in 428 subjects with PBC over a minimum follow-up of 6 years.99

e |n case of fibrate therapy, develop criteria to define hepatotoxicity in
subjects who already have a liver disease.

e Collect data on the effects of fibrates on histology and liver biochem-
istry in subjects with liver diseases, as well as safety data

e Evaluate the efficacy and safety of combination therapies, such as
FXR with PPAR agonists. Recently, encouraging data from a mul-
ticentre retrospective cohort study showed that, in 50 poor
responders to UDCA, addition of OCA and fibrates to UDCA sig-
nificantly decreased the levels of GGT (P <.0001), ALT (P <.0001),
AST (P < .01) and total bilirubin (P = .02), and increased the rate
of ALP normalization compared to dual therapy UDCA/OCA or
UDCA/fibrates.

e Assess the impact of therapies on fibrosis

o Collect safety data of the drugs currently in use in patients with ad-
vanced disease

e Collect data on patient-reported outcomes to gain insights into the

impact of therapy on patient's disease perception
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6 | CONCLUSIONS

PBC requires a personalized, life-long approach. Despite the recent
advances in understanding its pathogenesis and developing new treat-
ments, many grey areas remain that hamper the provision of optimal
care to patients. In the management of PBC, it is important to define
strategies to manage and follow subjects with isolated AMA, starting
from diagnosis that may imply to reconsider biopsy and evaluate sur-
rogate markers other than ALP. Moreover, from the most recent evi-
dence, a possible role of biopsy in risk stratification and prediction of
response to UDCA emerged, that may, therefore, be implemented in
routine practice. Finally, more data on therapies (especially for hard
end points) are needed, including assessment of the impact on fibrosis,
that may further contribute to plan personalized strategies.
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