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KEY POINTS

e The forthcoming availability of several novel drugs in primary biliary cholangitis (PBC)
coupled with the rise of high-throughput omics technologies prompt changing the para-
digm of the management of the disease.

e Precision medicine (PM), through the application of omics-based approaches, should enable
identifying disease variants, stratifying patients according to disease trajectory, risk of dis-
ease progression, and likelihood of response to different therapeutic options in PBC.

e The development of PM needs specific interventions, such as sequencing more genomes,
creating bigger biobanks, and linking biological information to health data in electronic
medical record.

e The authors envisage that a diagnostic work-up of PBC patients will include information
on genetic variants and molecular signature that may define a particular subtype of dis-
ease and provide an estimate of treatment response and survival.

Primary biliary cholangitis (PBC) is a chronic, autoimmune liver disease characterized
by nonsuppurative granulomatous cholangitis, causing progressive duct destruction
and portal fibrosis that progresses slowly to biliary cirrhosis. A substantial proportion
of cases eventually develops cirrhosis with attendant complications, such as portal
hypertension, chronic liver failure, or hepatocellular cancer (HCC). PBC, therefore, re-
mains a leading indication for liver transplantation (LT).

Advances over the past several years have improved the ability to individualize care
in PBC. This is prescient: individualizing care is the aim of precision medicine (PM),
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described as “an emerging approach for disease treatment and prevention that takes
into account individual variability in genes, environment, and lifestyle for each per-
son.”’ The aim of PM is to enable health care workers and biomedical researchers
to more accurately predict which treatment and prevention strategies for a particular
disease will work in which groups of patients. It contrasts with a 1-size-fits-all
approach, in which disease treatment and prevention strategies are developed for
the average patient, with less consideration for interindividual variation."

PM relies on biomarkers (or panels of biomarkers) that accurately predict key out-
comes, such as treatment response or disease progression (Fig. 1). Biomarkers
may be measurements in blood, urine, saliva, or other biofluids—but the concept
also encompasses features on imaging and histology. Omics-based approaches,
coupled with computational and bioinformatics methods, provide an unprecedented
opportunity to accelerate biomarker discovery. Such approaches include genetic
analysis (genome-wide genotyping of common to rare variants, exome sequencing,
and whole-genome sequencing) and a plethora of approaches for profiling the epige-
nome, transcriptome, proteome, and metabolome (Fig. 2). PM is applicable to PBC,
as it is to other chronic inflammatory conditions, especially now with the current
and forthcoming availability of more efficacious medications.

The clinical features and investigations that already enable individualizing the care
of PBC patients are reviewed—and how emerging biomedical technologies might
improve the ability to individualize management of PBC patients in the future is spec-
ulated on. The premise throughout is that individualized care for PBC, current or
future, should achieve the following major objectives:

e |dentification of disease variants that may require different management, such as
PBC with autoimmune features or the premature ductopenic variant

e Stratification of patients according to different disease trajectories that might
require different forms of surveillance, such as portal hypertensive progression;
hepatocellular failure-type progression, or progression to HCC

Novel therapeutic

Insight in disease
biology targets

Counsel patients’ family on

biomarkers
in PBC

Predictive

Toxicity

Screemng risk of disease development

Indicate the likely course of
a disease regardless
treatment

Surrogate endpoint
measure in
phase II-I11 trials

Definition of disease
phenotype

Indicate likelihood of
response to a particular
treatment

Patient selection in
clinical trials

Offer novel drugs only
to patients with
chances to respond

Monitor and avoid potential
toxic effects

Fig. 1. Potential application of biomarkers in PBC.
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