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Application of the Latest Advances in Evidence-Based
Medicine in Primary Biliary Cholangitis
Kris V. Kowdley, MD1, Christopher L. Bowlus, MD2, Cynthia Levy, MD3, Marlyn J. Mayo, MD4, Daniel S. Pratt, MD5, Raj Vuppalanchi, MD6

and Zobair M. Younossi, MD, MPH7

Primarybiliary cholangitis (PBC) is a chronic, cholestatic, autoimmune liverdisease that canprogress toend-stage liver disease

and its complications. A previous expert review panel collaborated on a consensus document for gastroenterologists and other

healthcare professionals regarding the care of patients with PBC. Subsequently, there have been several recent important

developments in thediagnosis, treatment, andmonitoringofpatientswithPBC.These includeupdates toprognosticmodelson

riskstratification,newnoninvasive tools for stagingofdisease,updates to theappropriateuseofand long-termtreatment results

with obeticholic acid as a second-line treatment, the emerging therapeutic role of fibrates, and the advancement of

investigational agents formanaging PBC. In this updated expert consensus document, we provide updates on staging, the use

of noninvasive prognostic tools, and a treatment algorithm to provide evidence-based and practical tools for clinicians who

manage PBC, with the ultimate goal to improve the long-term outcomes for patients with this chronic liver disease.

SUPPLEMENTARY MATERIAL accompanies this paper at http://links.lww.com/AJG/C752

Am J Gastroenterol 2023;118:232–242. https://doi.org/10.14309/ajg.0000000000002070; published online September 21, 2022

INTRODUCTION

Case scenario

A 62-year-old woman with a history of hypertension was seen for
complaints of mild fatigue and pruritus for several months. The
physical examination was unremarkable. Laboratory tests revealed
alanine transaminase (ALT) 5 44 U/L, aspartate aminotransferase
(AST) 5 45 U/L, alkaline phosphatase (ALP) 5 650 U/L, total
bilirubin5 0.8 mg/dL, serum albumin5 4 g/dL, and international
normalized ratio 5 1.0. Her symptoms and laboratory test results
indicated primary biliary cholangitis (PBC) as a possibility.

PBC is a chronic, inflammatory, progressive autoimmune
disease that, without treatment, can lead to cirrhosis and liver
failure, resulting in liver-related death. A recent study sought to
identify temporal trends in patients with PBC and disease char-
acteristics over a 44-year period across a large international co-
hort of 4,805 patients with PBC. Patients were divided into 5
cohorts according to the year of diagnosis (1970–1979 [n5 143],
1980–1989 [n 5 858], 1990–1999 [n 5 1,754], 2000–2009 [n 5
1,815], and 2010 and later [n 5 235]). In recent decades, signif-
icantlymore patients have presented withmild disease, according
to both biochemical and histological definitions. In addition,
decompensation rates significantly decreased, and 10-year
transplant-free survival rates significantly increased over the 4
investigated decades. The authors postulated that these trends
may, in part, be attributed to the increased routine use of serum
liver biochemical tests (1). It would be expected that the

availability of effective therapies may further accelerate these
positive trends.

Aprevious reviewpaneldevelopedanexpert consensusdocument
for clinical gastroenterologists andotherhealthcareprofessionalswho
manage patients with PBC (2). Since the initial document was
established, several important developments in PBC have warranted
updated guidance. The previous publication included an exhaustive
review of the PBC literature from 1985 to 2018. For the development
of the current consensusdocument, a literature searchwasperformed
beginning in 2019 to the present. New data on prognostic models of
risk stratification, noninvasive tools for staging the disease, the ap-
propriate use of long-term treatment results with obeticholic acid
(OCA) as a second-line treatment, and the advancement of in-
vestigational agents formanaging PBCwere identified. Furthermore,
in 2021, the American Association for the Study of Liver Diseases
(AASLD) published updated guidance recommendations (3). As a
result of these advancements, includedwithin this review are relevant
data that have emerged sincepreviouspublication, recommendations
fromanexpert panel onhow to implement thesefindings into clinical
practice, and anupdated algorithm for thediagnosis and treatment of
PBC. Recent guidance documents from the AASLD, Asian Pacific
Association for the Study of the Liver, and European Association for
the Study of the Liver also provide recommendations regarding the
diagnosis and treatment of PBC (4–6).

OVERVIEW OF PBC: AN UPDATE
Although PBC is considered a rare disease, its prevalence is on the
rise, and data indicate that it has become more common

1Liver Institute Northwest, Seattle, Washington, USA; 2UC Davis Health, Sacramento, California, USA; 3Schiff Center for Liver Diseases, University of Miami Miller
School ofMedicine,Miami, Florida,USA; 4Utah SouthwesternMedical Center, Dallas, Texas, USA; 5Massachusetts GeneralHospital, Boston,Massachusetts, USA;
6IndianaUniversity School ofMedicine, Indianapolis, Indiana, USA; 7Inova FairfaxMedical Campus, Falls Church, Virginia, USA.Correspondence:Kris V. Kowdley,
MD. E-mail: kkowdley@liverinstitutenw.org
Received May 10, 2022; accepted September 23, 2022

The American Journal of GASTROENTEROLOGY VOLUME 118 | FEBRUARY 2023 www.amjgastro.com

REVIEW ARTICLE232

http://links.lww.com/AJG/C752
https://doi.org/10.14309/ajg.0000000000002070
mailto:kkowdley@liverinstitutenw.org
http://www.amjgastro.com


worldwide (7). In a recent analysis of data from 3,488 patients
receiving routine clinical care in health systems participating in
the Fibrotic Liver Disease Consortium, investigators found that
from 2004 to 2014, the prevalence of PBC increased from 21.7 to
39.2 per 100,000 persons, while the incidence remained stable (8).
A separate US study found that patients with PBC were more
likely to be women (42.8 per 100,000), White (29.6 per 100,000),
and between age 60 and 70 years (44.7 per 100,000) (9). PBC is
characteristically associated with the presence of disease-specific
antimitochondrial antibodies (AMA) (2,10). Recent studies on
liver biopsy specimens from patients with PBC have demon-
strated loss of the canals of Hering to be the earliest histologic
change associated with PBC, with characteristic diagnostic find-
ings becoming evident after this histologic finding (11,12). More
data are needed on the clinical utility of this hypothesis.

These pathophysiologic changes result in clinical presenta-
tions that range from asymptomatic and slowly progressive to
rapidly evolving fibrosis and cirrhosis typically after 10–20 years,
although rates vary across studies. Progressive liver damage and
other related symptoms and chronic conditions associated with
PBC all require early surveillance and long-termmanagement. A
large proportion of recent publications on PBC have focused on
predictors of disease progression, management strategies to slow
disease progression, and options for managing symptoms.

DIAGNOSIS AND BASELINE STAGING

Diagnosis

We propose the following criteria for the diagnosis of PBC:

· Scenario 1: Chronic elevation of ALP with a positive AMA
(immunofluorescence assay titer of . 1:40 or enzyme
immunoassay .25 units) in the absence of other liver and
systemic diseases.

· Scenario 2: Chronic elevation of ALP with negative AMA but
positive PBC-specific antinuclear antibody (ANA) (sp-100,
gp-210) tests or a reticular pattern of ANA.

· Scenario 3: Chronic elevation of ALP with negative AMA and
ANA tests, but a liver biopsy showing nonsuppurative
cholangitis and destruction of the interlobular bile ducts.

It is known that patients with normal ALP may occasionally
have a positive AMA. Several factors including test specificity,
increased use of the AMA test in patients with elevated amino-
transferases, or even in those with normal liver chemistries and
method of testing may play a role, and the likelihood of a patient
with positive AMAbut normal ALP developing PBC in the future
is unclear. Two recent studies shed some additional insights on
this clinical scenario. In one study from the Shanghai region in
China, liver biopsy performed in those individuals with positive
AMA and normal ALP levels revealed 40% with marked chol-
angitis activity and most with some degree of fibrosis (75% had
stage 2 fibrosis or more) (13). In another study from the Swiss
PBC cohort consisting of 30 individuals with AMA positive and
normal ALP levels, histologic features of PBC were observed in 3
of the 4 individuals (14). Although these studies provide possible
interesting insights into pathophysiology, we do not recommend
further evaluation with an invasive procedure such as liver biopsy
in a patient with a positive AMA test with a persistently normal
ALP level. Given the growing use and clinical utility of elastog-
raphy in hepatology practice, liver biopsy may be considered in

the subset of patientswhohave anotherwise unexplained increase
in liver stiffness.

Staging

As recommended by the AASLD and the original American
College of Gastroenterology/Chronic Liver Disease Foundation
panel, a baseline assessment of PBC should include chronic ele-
vations in liver enzymes and/or bilirubin, the presence of PBC-
specific symptoms, and a physical examination that indicates
hepatomegaly, splenomegaly, and/or extrahepatic signs of ad-
vanced liver disease (2,5). There is a general consensus on the
need to incorporate fibrosis staging into individual risk stratifi-
cation in patients with PBC soon after diagnosis (15), and his-
torically, this has been performed through liver biopsy (16,17). In
2019, Murillo Perez et al. (15) analyzed baseline liver biopsies
taken from 1,828 patients across the globe between 1980 and
2014. Advanced histologic fibrosis (stage 3 or 4) was found to be
an independent predictor of lower transplant-free survival, re-
gardless of the biochemical treatment response, with a 10-year
transplant-free survival of 76.0%–86.6% compared with
94.5%–95.1% (15) in those without advanced fibrosis. However,
the disadvantages of biopsy (including sampling bias, poor pa-
tient acceptance, and severe complications such as mortality,
bleeding, pain, and cost [18]) continue to limit its use.

In 2019, the Global PBC Study Group analyzed 1,615 patients
(mean age 55.4 years) with early-stage PBC (based on normal
levels of albumin and bilirubin). The proportion of patients who
transitioned to moderate PBC at 1, 3, and 5 years was 12.9%,
30.2%, and 45.8%, respectively. Because approximately half of the
patients with early-stage PBC progressed to a more severe stage
within 5 years, the authors concluded that monitoring for pro-
gression of fibrosis is important even in early-stage PBC (19).

More recently, noninvasive tests (NIT) based on serum bio-
markers, such as AST to Platelet Ratio Index, Fibrosis-4 Index,
enhanced liver fibrosis (ELF), and pro-C3, have been developed
and extensively studied for staging nonalcoholic fatty liver disease
andnonalcoholic steatohepatitis (20).One study found that each1-
point increase inELFwas associatedwith a 3-fold increase in future
complications (21). Another study from Japan reported that an
ELF score .10.0 was predictive of clinical outcomes and hepatic
decompensation in patientswith PBC.However, additional studies
areneeded to endorse its use as a soleNIT inPBC(22). Blood-based
NIT have not gained wide acceptance by physicians or regulatory
agencies regarding staging liver disease (20).

Imaging-based NIT for PBC include transient elastography
(TE), shear wave elastography, and magnetic resonance elastog-
raphy (MRE). Vibration-controlled TE for liver stiffness mea-
surement has been reported to be clinically useful for identifying
patients at risk of decompensation (23–28). We agree with the
recommendations that both MRE and TE are useful for de-
termining the degree of fibrosis in patients with PBC and that
these NIT should be used in early-stage disease. In 2021, the
European Association for the Study of the Liver published an
update to the Clinical Practice Guidelines on NIT for the evalu-
ation of liver disease severity and prognosis. For PBC, these
guidelines endorse the importance of fibrosis staging for prog-
nosis, independent of biochemical response to therapy. The
guidelines state that in patients with PBC, serum biomarkers are
not recommended for fibrosis staging in clinical practice. For
staging purposes, liver stiffness measurement by TE, using a
cutoff of 10 kPa, was proposed as a criterion for ruling in severe
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fibrosis/compensated advanced chronic liver disease (29). Pre-
viously published liver stiffness values that correlate to histologic
stage are 7.1, 8.8, 10.7, and 16.9 kPa for F1, F2, F3, and F4, re-
spectively (25). Both TE andMRE outperformed the biochemical
markers for the prediction of advanced fibrosis, with an optimal
threshold to predict hepatic decompensation of 10.2 kPa on TE
and 4.30 kPa on MRE (23).

In summary, we recommend that TE or MRE be used for
staging PBC at the baseline (Figure 1). We recommend that a TE
of $10 kPa and an MRE $4.3 kPa would be acceptable in
identifying patients with PBC with advanced fibrosis and at an
increased risk of hepatic decompensation in the future.

MONITORING
Several prognostic models that incorporate clinical and biochemical
variables to predict clinical outcomes have been developed for use in
PBC (2,30,31). Approval of OCA as a therapy for PBCwas based on
the combination of serum ALP and bilirubin levels as the primary
end point in the Phase 3 Study of Obeticholic Acid in PatientsWith
Primary Biliary Cirrhosis (POISE) trial (Table 1) (32).

Earlier studies have shown that ALP .1.67 3 upper limit of
normal (ULN) or 23ULN and bilirubin.ULNwere associated
with adverse liver-related outcomes (32,33). A recent analysis
from theGlobal PBC StudyGroup found that the 10-year survival
rate of patients with bilirubin in the upper half of normal range
(.0.6 3 ULN) was reduced compared with patients with bili-
rubin in the low normal (,0.63 ULN) range (79% vs 91%, P,
0.001). The same study also found that survival was better in
patients with normal ALP compared with those with ALP above
ULN but,1.673 ULN. (93% vs 86%) (34).

As summarized in Figure 1, the GLOBE PBC score or the UK-
PBC score can be calculated using online calculators (Available at

https://www.globalpbc.com/globe and http://www.uk-pbc.com/re-
sources/tools/riskcalculator/) after 1 year of ursodeoxycholic acid
(UDCA) therapy (2,35). Both have similar performance character-
istics and are superior to the UDCA response criteria in predicting
complications of cirrhosis among patients with PBC (36). New data
have augmented this recommendation, with bilirubin levels.0.63
ULN and any elevation of ALP above ULN as important indicators
of prognosis. These assessments also have important implications in
monitoring PBC treatment responses, which will be discussed in a
later section that follows.

Continued case scenario

Our 62-year-old female patient had further laboratory tests that
showed gamma-glutamyl transferase (GGT)5 320 U/L, AMA5
1:640, and serum IgM 5 500. She was diagnosed with PBC. A
staging evaluation was performed, and her TE was 10.5 kPa, con-
sistentwith stage 3fibrosis. Based on this score, shewas classified as
having advanced fibrosis.

JOURNEYOF THE PATIENTWITH PBC: THE CONTINUED
NEED FOR MONITORING AND MANAGEMENT
Symptoms of PBCmay extend beyond those of liver disease alone,
including extrahepatic complications of the disease (Figure 2) (2).
Lifelongmanagement of patientswithPBC is necessary and should
be personalized to the patient’s disease state and symptoms.
Medical therapy to prevent disease progression and complications
of cirrhosis, as well as to manage the associated symptoms of the
disease, is recommended (2,5,6,29).

The rate of progression of PBC from early-stage disease to
cirrhosis to liver-related morbidity/mortality can vary among
patients; however, progression is typically slow, with no visible
symptoms. Studies of patients with PBC with cirrhosis indicate

Figure 1. Recommendations for staging and predicting outcomes in PBC. ALP, alkaline phosphatase; kPa, kilopascal; LSM, liver stiffness measurement;
MRE, magnetic resonance imaging; PBC, primary biliary cholangitis; TE, transient elastography; ULN, upper limit of normal; VCTE, vibration-controlled
transient elastography.
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that 10 years after the initial diagnosis, progression to decom-
pensated liver disease (ascites, bleeding, hepatic encephalopathy,
jaundice, or liver failure) occurs at rates of 10%–26% (37).
Treatment can slow progression and reduce the need for liver
transplantation. A large internationalmeta-analysis that included
4,845 patients with PBC demonstrated that UDCA significantly
improved transplant-free survival at 5, 10, and 15 years compared
with nontreated individuals (90%, 78%, and 66% vs 79%, 59%,
and 32%, respectively) (33).

A recent population-based study using a claims database
found that the development of portal hypertension in patients
with PBC is an important predictor of liver-related adverse out-
comes and survival. Titievsky et al. (38) recently presented data
from 3,940 patients with PBC to evaluate the impact of cirrhosis
and portal hypertension on the incidence of decompensating
events, liver failure, liver transplant, and death. Of these patients,
3,303 were noncirrhotic and 547 had cirrhosis, of whom 260 had
portal hypertension, while 255 did not (data were incomplete or
missing in 32). The main outcomes of interest were all-cause
mortality, liver failure, liver transplant, ascites, variceal bleeding,
and hepatic encephalopathy. As compared to patients with PBC
without cirrhosis, incidence rates per 100 patient years of all-
cause mortality were higher in patients with PBC with cirrhosis:
8.3 vs 2.8. For hepatic outcomes, incidence rates (per 100 patient
years) were greater among patients with PBC and cirrhosis as
compared to patients with PBC without cirrhosis (liver trans-
plant: 3.1 vs 0.3; liver failure: 34.6 vs 4.7; and decompensating
events: 12.0 vs 3.7). However, the differences between patients with

PBC with and without cirrhosis were primarily related to the
presence or absence of portal hypertension; patients with com-
pensated cirrhosis and no portal hypertension had risks similar to
those of the noncirrhotic patients. By contrast, patients with PBC
with compensated cirrhosis and portal hypertension had an in-
crementally higher risk of all-cause mortality, liver failure, liver
transplant, ascites, variceal bleeding, and hepatic encephalopathy
compared with patients with PBC without cirrhosis or with com-
pensated cirrhosis without portal hypertension. These data suggest
that it is the presence of portal hypertension, and not merely cir-
rhosis, that is associated with higher rates of liver-related adverse
outcomes and increased mortality in patients with PBC (38).

CLINICAL IMPLICATIONS OF NEW DATA ON THE
MANAGEMENT OF PBC
Since the previous document was published, new data have
emerged on approved therapies and treatment strategies with
approved therapies that may improve disease management. This
section will review these new data, analyze their clinical impli-
cations, and conclude with a practical treatment algorithm that
incorporates these advances.

Definition of an inadequate biochemical response to UDCA

Response toUDCAhas historically been assessed after 12months
of treatment according to various binary response criteria and
quantitative prognostic scores. Lack of biochemical response is
reported in 25%–50% of treated patients (39) and has been as-
sociated with a.5-fold increase in risk of progression to cirrhosis

Figure2.SymptomsandmanifestationsofPBC.Fatigueandpruritus, commoncomplaints associatedwithPBC, areconsideredsymptomsdirectly associatedwith
thedisease.The3most commonextrahepatic conditionsassociatedwithPBCare sicca syndrome, thyroiddisorders, and systemic sclerosis. PBC is alsoassociated
with a clustering of other autoimmune conditions (e.g., Raynaud phenomenon or scleroderma); however, a recent population-based study found that concomitant
autoimmune conditions did not influence outcomes in patients with PBC (66). Other symptoms that are poorly characterized but reported by patients with PBC
include restless leg syndrome, cognitive impairment, and bone and joint pain, the severity of which may not be proportionate to the severity of the underlying liver
disease. Furthermore, chronic cholestasis associated with PBC may be associated with extrahepatic manifestations, such as hyperlipidemia, metabolic bone
disease, and fat-soluble vitamin deficiencies. Patients with PBC can also experience impaired quality of life attributed to associated fatigue, cognitive symptoms,
social and emotional dysfunction, sleep disturbances, and depression (67,68). PBC, primary biliary cholangitis.
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and a 3-fold increase in age-adjusted mortality (40). At this time,
clinicians are encouraged to use 2 liver biochemistries as the
anchor for clinical judgment when determining candidates for
second-line therapy in PBC: ALP and bilirubin levels (5,41,42). If
elevated above theULN, bilirubin ismore important thanALP for
prognosis and in identifying advanced stage of PBC in the absence
of Gilbert syndrome or another explanation. However, most
patients will have elevated ALP levels rather than elevated bili-
rubin levels. For example, in a patient with a normal ALP, ad-
vanced fibrosis stage, and bilirubin.ULN, adding a second-line
therapy can be considered. Additional factors to consider include
the patient’s age and acceptance of additional medications.

When evaluated after 12 months of treatment with UDCA,
serum ALP and bilirubin levels correlate closely with the risk of
liver transplant or death. Current guideline documents do not
recommend a specific cutoff value for serum ALP or bilirubin
beyond which a second drug should be initiated, although it is
important to remember that long-term survival of patients with
PBC whose serumALP is,1.53ULN and bilirubin is normal is
similar to that of the general population (41). However, more
recent data suggest that there is additional survival benefit in
obtaining normalization of serum ALP and achieving a bilirubin
level #0.6 md/dL (34).

Of note, the response to UDCA has been characteristically
assessed at 12months (43); however, there is growing evidence that
the response can be reliably predicted after a shorter period of
UDCA treatment. A recent study presented at the 2021 AASLD
annualmeeting,which included3,516UDCA-treatedpatientswith
PBC, was performed by the Global PBC Study Group to assess the
pattern of biochemical response to treatment. POISE criteria were
used to assess the response to treatment (Table 1). Of thosewith an
inadequate response at 1 year (n 5 313, 42%), 210 (67%) would
already be identified at 6 months and 103 (33%) after 1 year. In
their conclusion, the authors propose an ALP cutoff value of 1.93
ULN at 6 months as a threshold for adding a second-line therapy
(44). By using this cutoff at 6 months, a 90% negative predictive
value is achieved, indicating only a 10% risk of over-treating pa-
tients who may not need a second-line therapy. Therefore, clini-
cians might consider starting second-line therapies for patients
with an inadequate biochemical response after 6 months, rather
than 12months, ofUDCA. (For specific recommendations, see the
section that follows, Up-to-date PBC algorithm).

Case Scenario Continued

The patient was started on cholestyramine with relief of her
itching. Because of her fibrosis score, she was considered high risk
for disease progression. Initially, she was started on UDCA at a
dose of 13 mg/kg and after 1 month was tolerating it well.

Updates on the use of OCA in PBC

The only currently approved second-line therapy for PBC is
OCA. OCA, a farnesoid X receptor agonist, received accelerated
approval in 2016 in combinationwithUDCA for adults with PBC
and an inadequate biochemical response to UDCA alone or as
monotherapy for those with intolerance to UDCA (45). The
double-blind, placebo-controlled phase 3 POISE trial demonstrated
12-month efficacy and safety of OCA in patients with PBCwho had
an inadequate response or were intolerant to UDCA (32), leading to
the approval of OCA for PBC (46). After this study’s completion,
patients were offered the opportunity to enter a 5-year open-label
extension study. After the 1-year double-blind phase, the patients on

placebo started OCA and were then pooled with OCA-treated pa-
tients to evaluate the efficacy and safety for up to 6years. Bowlus et al.
(47) collected liver biopsies from 17 patients at the time of enroll-
ment in POISE and after 3 years ofOCA treatment. In this substudy,
it was observed that long-termOCA treatment in patients with PBC
was associated with the improvement or stabilization of disease
features, including ductular injury, fibrosis, and collagen mor-
phometry features.

After 5 years, the percentage of patients who met the primary
end point definition of POISE (Table 1) was 46% at month 12 and
50% at months 48, 60, and 72 (32). Significant and durable re-
ductions were observed for ALP, ALT, AST, and GGT throughout
the study. The mean bilirubin level remained stable throughout 72
months of OCA treatment. The OCA treatment resulted in sus-
tained improvement in liver biochemistry for up to 6 years of
follow-up (48). The most recent analysis used propensity scores to
compare patients with PBC treated with OCA in the open-label
extension (n5 209) for safety to external controls from2 large real-
world databases (Global PBC, n5 1,391 andUK-PBC, n5 2,138).
In univariate,multivariable, andweightedCox regression analyses,
the OCA arm had a reduced risk of liver transplantation and death
compared with either external control groups. In the weighted
analysis, the hazard ratio for events while on OCA was 0.20
(0.06–0.64, P 5 0.001) compared with Global PBC and 0.28
(0.09–0.90, P5 0.033) compared with UK-PBC. When compared
to these real-worlddata sets, treatmentwithOCAina trial setting is
associated with better transplant-free survival in patients with PBC
(49). Further results of this analysis are pending publication.

Despite this growing evidence of effectiveness and safety over
the 5 years postapproval, several patients treated with OCA—
most with cirrhosis and advanced liver disease—experienced
severe liver-related adverse outcomes, including death (50). This
led to a label change in 2021 for OCA to limit use in patients with
cirrhosis to only those with compensated cirrhosis and no portal
hypertension. A study conducted by Tivietsky et al. emphasized
the importance of portal hypertension as a negative prognostic
indicator in PBC (38). OCA is now contraindicated in patients with
PBC with decompensated cirrhosis, a previous decompensation
event, or with compensated cirrhosis who have evidence of portal
hypertension, such as gastroesophageal varices and persistent
thrombocytopenia, based on the recent Food and Drug Adminis-
tration (FDA) guidance. Furthermore, OCA should be permanently
discontinued in patients who develop laboratory or clinical evidence
of hepatic decompensation, have compensated cirrhosis anddevelop
evidence of portal hypertension, or experience clinically significant
hepatic adverse reactions while on treatment (45). The contraindi-
cations listed in the OCA label in the United States are currently not
part of the OCA label in Europe (51).

The AASLD has also issued a revised guidance statement ad-
vising against the use of OCA in patients with advanced cirrhosis,
defined as cirrhosis with current or previous evidence of liver de-
compensation (e.g., encephalopathy or coagulopathy) or portal
hypertension (e.g., ascites, gastroesophageal varices, or persistent
thrombocytopenia) (3). We agree with the advice to not use OCA
in patients with advanced cirrhosis and that physicians should
continue to consider second-line therapies in patients with cir-
rhosis if their liver function is normal and there are no signs of
portal hypertension. Given that patients with PBC and cirrhosis
seemtoderivebenefits fromOCA—achieving similar reductions in
serumALP from the baselinewhen compared to their noncirrhotic
counterparts (52,53)—efforts should be directed at identifying
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patients with cirrhosis and PBC who are not at high risk for de-
compensation. We believe that patients with PBC with an in-
adequate response toor intoleranceofUDCAshouldbe considered
for second-line therapy with OCA. OCA therapy should not be
used inpatientswith thrombocytopenia (i.e., in thosewith a platelet
count , 120 3 109/L, ascites, esophageal varices, or hepatic en-
cephalopathy), complications of cirrhosis (i.e., spontaneous bac-
terial peritonitis, hepatic encephalopathy, or variceal bleeding), or
evidence of hepatic synthetic dysfunction or reduced liver function
(prolonged prothrombin time, elevated serum bilirubin, or re-
duced serum albumin) and should be stopped if any of these de-
velop while on treatment. Therefore, patients with cirrhosis
receiving OCA should be monitored closely for any evidence of
clinical or laboratory decompensation, which would indicate need
to discontinue therapy. Given the evidence that OCAmay increase
the lithogenicity of bile, monitoring for symptomatic gallstones
would also be appropriate (54). UDCA therapy may be continued
in such patients if tolerated well. Table 1 clarifies dosing and
monitoring recommendations, as well as current contraindica-
tions, for the use of OCA in patients with PBC.

It is becoming increasingly clear that our goal in treating PBC
is evolving to target greater reductions inALP and bilirubin than
what was recommended in the past. It is our opinion that the
goal after adding a second-line therapy for PBC is to achieve the
lowest ALP level possible. We recommend that ALP response to
UDCA be assessed 6–12 months after UDCA initiation and that
the second-line therapy be considered (see the following section,
Up-to-date PBC algorithm). It is also important to apply proper
medical judgment and consider other factors when adding a
second-line therapy. For instance, exposing an older patient
with stage I disease and an ALP of 150 U/L to a second or third
drug knowing that it will not alter their clinical course but will
lower their ALP would not be the best approach. Given the
recent restriction established on the use of OCA in patients with
advanced cirrhosis, it is also important to restage the liver dis-
ease and carefully evaluate for signs of portal hypertension be-
fore starting OCA. Finally, it seems likely that our treatment
goals in PBC will evolve over time to achieve complete bio-
chemical remission (normal or near-normal ALP and bilirubin
levels).

OCA postmarketing experience

A postmarketing, retrospective study of 319 patients found that
the proportions of patients with a biochemical response to OCA
treatment according to Toronto criteria (ALP.1.673ULNafter
2 years on UDCA) were 48% after year 1, 58% after year 2, and
55% at the end of the follow-up period. According to Paris I
criteria (ALP$ 33 ULN or AST$ 23 ULN or bilirubin.1.0
mg/dL), the proportions were 68%, 76%, and 69%, respectively.
The authors concluded that the OCA treatment response in PBC
is sustained for up to 3 years (55). In a separate study, 191 patients
in the Italian PBCRegistrywere prospectively analyzed for at least
12 months using the POISE criteria (Table 1) (32). At 12 months,
significant median reductions of ALP (232.3%), ALT (231.4%),
and bilirubin (211.2%) were observed, and response rates were
42.9%. Furthermore, premature discontinuation of OCA due to
adverse events occurred in 17% of patients, with treatment-
induced pruritus as the leading cause of OCA discontinuation
(67%). The authors concluded that the efficacy and safety of OCA
postmarketing mirror those in the POISE trial (56). Finally, a
postmarketing international study analyzed the effects of OCA in
290 OCA-naive patients within the Global PBC Study Group. In
this study, OCA demonstrated biochemical effectiveness com-
parable to the trial data (specifically significant reductions from
baseline to month 20 in ALP, GGT, and ALT), safety, and ac-
ceptable tolerability, with pruritus being the most relevant com-
plaint leading to discontinuation (57).

Use of fibrates in PBC

In recent years, the use of fibrates in combination with UDCA in
PBC has demonstrated improvements in biochemical measures
and symptom relief. Fibrates are traditionally lipid-lowering
agents, and benefits in PBC are attributed to agonistic properties
at the peroxisome proliferator–activated receptor. Bezafibrate is
the most extensively studied fibrate in PBC. Limited data on
fenofibrate have demonstrated improvements in GLOBE and
UK-PBC scores (58); significant reduction—and in some cases,
normalization—of serum ALP, ALT, AST, and proinflammatory
cytokines (59); and a lower risk of cirrhosis development and
hepatic deterioration (60) in patients with PBC. In 2015, a meta-
analysis of 6 studies consisting of 102 patients with PBC analyzed

Table 1. Panel recommendations for OCA use in PBC

POISE trial primary end point (30) ALP , 1.67 3 ULN, with a reduction of at least 15% from the baseline at 12 mo and bilirubin ,ULN at 12 mo.

Indications Incomplete biochemical response to UDCA or intolerance to UDCA.

Dose Start at 5 mg once a day.

If adequate response is not achieved with 5 mg/d and OCA is well tolerated, increase to 10 mg/d after 3 mo.

Contraindications Cirrhosis Child-Pugh class B or C.

Patients with PBC with decompensated cirrhosis, a previous decompensation event, or with compensated

cirrhosis who have evidence of portal hypertension (i.e., thrombocytopenia, splenomegaly, or esophageal varices).

Caution advised Presence of synthetic dysfunction, such as hypoalbuminemia, coagulopathy, or hyperbilirubinemia

Although in isolation, these findings do not constitute contraindications to OCA, worsening or new development

while on therapy should prompt drug discontinuation.

Suggested monitoring Laboratory tests every 3 mo, including CBC, PT/INR, and hepatic function panel.

TE annually in patients with advanced fibrosis to detect clinically significant portal hypertension with both liver and

spleen stiffness may be useful.

ALP, alkaline phosphatase; INR, international normalized ratio; OCA, obeticholic acid; PBC, primary biliary cholangitis; PT, prothrombin time; TE, transient elastography;
UDCA, ursodeoxycholic acid; ULN, upper limit of normal.
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fenofibrate use in PBC. All these studies included patients who
had an inadequate response toUDCA,with fenofibrate added at a
dose of 100–200mg daily. The observed effect of fenofibrate was a
complete response rateof 69%(95%CI: 53%–82%)andanodds ratio
of 82.8 (95% CI: 21.6–317.2; P5 0.024). Fenofibrate use was asso-
ciated with a significant decrease in ALP (2114 U/L; 95% CI:2152
to276; P5 0.0001), a significant decrease in GGT (292 U/L; 95%
CI:2149 to243;P50.0004), a significantdecrease in total bilirubin
(20.11 mg/dL; 95% CI: 20.18 to 20.08; P 5 0.0008), and a sig-
nificant decrease in IgM levels (288 mg/dL; 95% CI:2119 to258;
P , 0.0001). Investigators stressed the need for larger-scale, ran-
domized trials to determine the effect of fenofibrate on disease
progression, liver-related morbidity, and mortality (61).

More recently, a 24-month, double-blind, placebo-controlled,
phase 3 trial titled “Bezafibrate in Combination with Ursodeox-
ycholic Acid in Primary Biliary Cholangitis” was conducted. In-
vestigators randomly assigned 100 patients with PBCwho had an
inadequate response to UDCA according to Paris 2 criteria to
receive 400 mg of bezafibrate and UDCA daily (n 5 50) or pla-
cebo and UDCA (n5 50) daily. The primary outcome (complete
biochemical response, defined as normal levels of total bilirubin,
ALP, aminotransferases, albumin, and normal prothrombin in-
dex) was observed in 31% of the bezafibrate-treated patients
compared with 0% of the placebo-treated patients (P, 0.001). In
addition, 67% of the bezafibrate-treated patients and 2% of the
placebo-treated patients achieved a normal ALP. Improvements
in pruritus and fatigue were also noted (62). The most recent
publication on bezafibrate use in patients with PBC is the
investigator-initiated Fibrates for the Treatment of Cholestatic
Itch (FITCH) trial, which assessed the effects of bezafibrate on
pruritus in 70 patients with PBC, primary sclerosing cholangitis
(PSC), and secondary sclerosing cholangitis. Investigators found
that significantly more bezafibrate-treated patients achieved a
$50% reduction of severe or moderate pruritus compared with
the placebo group (45% vs 11%, respectively; P 5 0.003). Re-
garding the secondary end points, bezafibrate reduced the
morning (P5 0.01 vs placebo) and evening (P5 0.007) intensity
of pruritus visual analogue scale (VAS), improved the validated
5D itch questionnaire (P5 0.002 vs placebo), and reduced serum
ALP (235%, P 5 0.03 vs placebo), which correlated with im-
proved pruritus (VAS, P 5 0.01) (63).

A recently published systematic review sought to analyze the
safety of fibrates in PBC and PSC. Investigators identified 37 studies
(31 for PBC and 6 for PSC) that included 1,107 patients treated with
fibrates (most of whom were administered bezafibrate or fenofi-
brate), with or without UDCA. The authors concluded that fibrates
are relatively safe for use in PBC, with the most commonly reported
adverse events being gastrointestinal (3.9%) and musculoskeletal
(4.1%). Eight studies compared UDCA plus fibrates (n 5 449) vs
UDCA monotherapy (n 5 1,074). In those studies, elevated ami-
notransferases and serum creatinine were reportedmore commonly
in the patients treated withUDCA plus fibrates (2.6% each) vs those
treated with UDCA monotherapy (0%–0.6%) (64).

Fibrates were previously not recommended for the treatment of
PBC(2). Since the last publication, additionaldataonbezafibratehave
beenpublished, and the2021AASLDpractice guidanceupdate stated
that fibratesmay be considered off-label alternatives for patients with
PBC and an inadequate response to UDCA but are discouraged in
patientswith decompensated liver disease (3). Bezafibrate is currently
not available in the United States; therefore, fenofibrate would be the
fibrate option for off-label use in the United States.

Up-to-date PBC algorithm

Considering the new data described above and the updated rec-
ommendations, and to further refine the appropriate use of
UDCA and OCA in clinical gastroenterology practice, we pro-
pose a practical, up-to-date algorithm for first-line and second-
line treatments of PBC, as depicted in Figure 3. The key (new)
features of the patient algorithm include new guidance-informed
suggestions for staging PBC using NIT, earlier assessment of
lower thresholds to gauge UDCA response after initiation of
therapy, possible earlier initiation of second-line therapy with
OCA at lower levels of ALP or bilirubin, avoidance of OCA in
patients with cirrhosis complicated by portal hypertension or
liver decompensation, and the safety and durability of response
with long-term OCA therapy and off-label use of fibrates.

As shown in Figure 3, patients with a lower stage of fibrosis
(vibration-controlled transient elastography [VCTE] or TE,10 kPa,
MRE,4.3 kPa) may continue UDCA monotherapy for 12 months
before determining response (ALP,1.53ULN and bilirubin,13
ULN) and the need for second-line therapy. For patients with amore
advanced fibrosis stage (VCTE or TE $10 kPa), compensated liver
disease, and no signs of portal hypertension, response (ALP,1.53
ULN and bilirubin,13ULN) and the need for second-line treat-
ment should be assessed at 6months. Based on recent data, clinicians
may consider the more stringent criteria (ALP,ULN and bilirubin
#0.6 mg/dL) to assess response in patients with more advanced
disease. Second-line therapy consists of OCA, as reviewed in detail
above, or off-label bezafibrate or fenofibrate in patients with an in-
adequate response and if there are no signs of decompensated liver
disease or clinically significant portal hypertension. Because bezafi-
brate is not available in the United States, it is the opinion of the
authors that fenofibrate could be considered as an alternative second-
line therapy in the appropriate patient, at a low dose of 45–48mg per
day and titratedup as tolerated. If the patient has not responded to the
first second-line option (OCAor fibrate) after 3–6months of therapy
or the patient is unable to tolerate the selected second-line treatment,
then the other second-line option should be considered. Participation
in clinical trials should be discussed and encouraged for appropriate
patients who may need additional therapies beyond UDCA, OCA,
and off-labelfibrates (some examples of investigational drugs for PBC
are described in Supplementary Table 1, http://links.lww.com/AJG/
C752). A referral for liver transplantation evaluation may be appro-
priate for patientswith decompensated cirrhosis, portal hypertension,
or significantly affected due to severe pruritus or fatigue even if the
Model forEnd-StageLiverDisease score is relatively low(,15).Living
donor liver transplant may be an option for some patients.

Case scenario conclusion

After 6months ofUDCA therapy, the patient’s repeatALPwas 480
U/L and total bilirubin 0.9 mg/dL. Based on these laboratory values,
she is considered a nonresponder to UDCA, and second-line PBC
treatments can thus be considered. A repeat ALP after 12months of
UDCA therapy was 325 U/L with a total bilirubin of 0.8 mg/dL, a
serum albumin of 3.8 g/dL, and a platelet count of 1453 109/L. The
patient’s GLOBE score was 1.29, and her predicted 3-year survival
was 87.9% compared with the mean survival of 98.2% in age-
matched and sex-matched patients in the 58–66-year age group.
There was a discussion with the patient about off-label treatment
with fenofibrate vs on-label treatment with OCA. She was then
started on OCA 5 mg/d with the plan to monitor her ALP and
bilirubin in 3–6 months and consider adding fenofibrate if a com-
plete biochemical response was not achieved.
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Triple combination therapy for PBC combining UDCA, OCA,

and fibrates

Emerging data have suggested that the combination of existing ther-
apies both on-label and off-label may work in those with an in-
adequate treatment response. Although UDCA plus OCA is an
approved regimen, off-label triple combination therapies include
UDCA and OCA with either fenofibrate or bezafibrate. A recently
reported multicenter, uncontrolled retrospective cohort study ana-
lyzed 58 patients with PBC to assess the potential additive effects of
triple therapy using UDCA, OCA, and fibrates. All patients had
previously failed to adequately respond to standard UDCA and then
to a second-line option (OCAorfibrates) in combinationwithUDCA
and had subsequently been treated with triple therapy with UDCA,
OCA, and fibrates for a minimal period of 3 months. Half of the
patients (n 5 29) received OCA as a second-line therapy and then
fibrates as a third-line therapy (Group OCA-Fibrate), whereas the
other half (n 5 29) experienced the inverse therapeutic sequence,
namely,fibrates as a second-line therapy and thenOCAas a third-line
therapy (Group Fibrate-OCA). The triple therapywas associatedwith
a;22%ALPreductionper year comparedwith thedual therapy.This

additive effect seemed to be stronger inOCA followedbyfibrates than
in fibrates followed by OCA. Triple therapy was associated with an
odds ratio of 3.4 for reaching normal ALP andwas accompanied by a
significant decrease in other liver biochemistries. The odds ratios of
achieving theParis 2 and theToronto criteria of adequate biochemical
response were 6.8 and 9.2, respectively. Triple therapy also improved
pruritus in the OCA group, followed by the fibrates group, but not in
thefibrates group, followedby theOCAgroup (65). It is theopinionof
the authors that patientswithout a response to dual therapy, especially
those with advanced disease but too early to be considered for liver
transplantation, may be offered triple therapy with UDCA/OCA/
fenofibrate after explaining the risks and benefits or the patient can be
referred for a clinical trial. Further studies need to be conducted to
determinewhether triple combination therapy achieves similar results
in larger populations at variable stages of disease and whether it im-
proves symptoms, progression of disease stage, and clinical outcomes.

CONCLUSIONS
Several recent advances have beenmade in the diagnosis, staging,
and treatment of PBC. VCTE has become a standard tool for

Figure 3. Updated algorithm for the treatment of PBC. ;sp100 Gp210. *Fenofibrate is not currently approved for the treatment of PBC and use is
considered off-label. ALP, alkaline phosphatase; AMA, antimicrobial antibodies; ANA, antinuclear antibodies; CPC, Child-Pugh class; CSPH, clinically
significant portal hypertension; HCC, hepatocellular carcinoma; MRE, magnetic resonance elastography; OCA, obeticholic acid; PBC, primary biliary
cholangitis; TE, transient elastography; UDCA, ursodeoxycholic acid; VCTE, vibration-controlled transient elastography.
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noninvasive staging, and recently published guidelines have
strengthened cutoff values for diagnosis of advanced disease. The
indications for the introduction of second-line treatment have
been refined with a trend toward earlier evaluation of UDCA
response and possibly lower ALP thresholds for starting second-
line therapy. The use of OCA in patients with cirrhosis is now
restricted to those with compensated cirrhosis and no evidence of
decompensated liver disease. Several late-stage clinical trials with
novel proliferator-activated receptor agonists, such as seladelpar
and elafibranor, are currently underway, and these therapies may
be approved in the near future. In addition, promising clinical
data are available for bezafibrate (which is currently approved in
Europe and Japan). Recent guidance updates from the AASLD
have included fenofibrate (available in the United States but not
approved for PBC) as a possible off-label therapeutic option for
PBC. These advances in therapy will hopefully help achieve the
goal of complete biochemical remission in PBC, while continuing
the search for additional approaches to improve symptoms and
quality of life for patients with this progressive liver disease.
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