
Primary biliary cholangitis (PBC) is a 
progressive autoimmune liver disease that 
specifically targets biliary epithelial cells 
(BECs). Characteristic findings in PBC are 
bile duct injury, features of cholestasis, and 
hepatic fibrosis, usually accompanied by 
the presence of antimitochondrial antibody 
(AMA) in 90% to 95% of patients.1,2 
Disease course and progression rates 
are highly variable among individual 
patients.3 PBC develops due to epigenetic 
or environmental triggers in genetically 
susceptible individuals (Figure 1).3,4  

In PBC, an aberrant immune response 
to PDC-E2–expressing BECs damages 
bile ducts. Further evidence supports 
a direct pathogenic effect of AMA on 
hepatobiliary tissues that may stimulate 
additional autoimmune responses.3,5 
Several genetic loci, particularly in genes 
associated with human leukocyte antigen, 
have been identified as associated with 
PBC.5 Environmental triggers may include 
certain urinary tract infections, hormone 
replacement therapy, nail polish and hair 
dyes, cigarette smoking, and industrial 
toxins. Socioeconomic factors also may 
play a role in PBC development.3,5

PBC is a rare disease, with an estimated 

global prevalence of 14.6/100,000 
people6; 9 in 10 patients are women.2 
Typical patients are women aged 40 
to 60 years, and it is exceptionally rare 
under age 25. Diagnosis of asymptomatic 
PBC has increased with AMA testing, 
allowing early intervention and improving 
outcomes with medical therapy. Among 
patients asymptomatic at diagnosis, 
median time to symptom development 
is 2 to 4.2 years.3 Without treatment, the 
long-term consequences of PBC can 
include shorter survival times compared 
with healthy people; symptomatic 
patients, in comparison to asymptomatic 
patients at diagnosis, can have shorter 
median survival.3 Untreated PBC typically 
progresses to fibrosis, cirrhosis, and may 
lead to potential liver failure within 10 to 
20 years.6 The availability of successful 
treatments for PBC has the potential to 
prolong time to progression, reducing 
need for transplant, and underscoring the 
importance of early diagnosis.3 

Symptoms
Many patients are asymptomatic when 
abnormal routine liver function tests 
(LFTs) trigger further evaluation. PBC 

should be considered in patients with 
chronic cholestasis, which may be 
suspected if there is an unexplained 
elevation in alkaline phosphatase (ALP) 
level.3 Diagnosis may not be apparent 
due to the nature of symptoms such as 
fatigue and pruritus of varying severity. 
In my experience, symptomatic patients 
occasionally have been referred to 
other specialties, which delays accurate 
diagnosis because pruritus or sicca 
syndrome may not suggest liver disease. 
Other symptoms, although less common, 
include xanthomas, abdominal pain, 
sleep disturbance or mood disorders, 
and some autoimmune disorders (Table 
1).3,5 Severe pruritus is typically the most 
bothersome symptom for patients, limiting 
daily activities, disrupting sleep, and 
undermining quality of life (QoL). 

Comorbid extrahepatic autoimmune 
diseases (EAIDs) are another challenge; 
Sjögren syndrome prevalence of (47.4% 
in a US outpatient study), followed 
by autoimmune thyroid disease (9% 
to13%), and systemic sclerosis (2% to 
4%).3,7,8 Fortunately, comorbid EAIDs 
do not impact PBC outcomes.8 Other 
extrahepatic complications include 
sicca complex (dry eye/dry mouth; 
34%), hyperlipidemia (75%-96%), and 
osteoporosis (20% to 40%).9 

Diagnostic Pathway 
Diagnosis of PBC can be confirmed if 2 
of these 3 criteria are met: (1) elevated 
ALP level indicating a biliary source; (2) 
presence of AMA (or disease-specific 
antinuclear antibodies mentioned below) 
on validated assays; or (3) histopathologic 
evidence of nonsuppurative cholangitis.3 
The ALP level in noncirrhotic patients 
is a good indicator of inflammation and 
biliary damage severity.3 A biopsy is 
rarely needed with a positive AMA test, 
but may be considered for AMA-negative 
patients or if autoimmune hepatitis (AIH) 
is suspected.5 A small percentage of 
diagnoses are made using anti-gp210 
and anti-sp100, which are PBC-specific 
antinuclear antibodies found in about 
50% of AMA-negative patients.1 
Serum cholesterol is elevated in PBC—
predominantly due to high-density vs 
low-density cholesterol— is not thought 
to increase cardiovascular risk.3,5 

Differential diagnoses include biliary 
obstruction or stricture, primary sclerosis 
cholangitis, hepatitis, and drug- or 
toxin-induced hepatotoxicity.10 AIH/PBC 
overlap typically refers to simultaneous 
AIH in people with a diagnosis of AMA-
positive PBC.3 Between 8% to 19% of 
patients with PBC may develop AIH/
PBC overlap syndrome. AIH/PBC may be 
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Figure 1. Risk factors associated with PBC4 
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of diagnostic criteria for overlap syndromes.

Pathophysiology
PBC has a multifaceted pathology in which immunologic, ge-
netic, and environmental factors interact. It is unknown how 
and why PBC develops, but accumulating evidence strongly 
supports several concurrent factors. Current hypotheses sug-
gest that PBC is caused when a genetically predisposed patient 
encounters a triggering event, such as xenobiotics (chemical 
compounds), pathogens and microbe exposure, or lifestyle 
behaviors such as alcohol or nicotine use.8 These environmen-
tal elements can then affect patient phenotype via epigenetic 
modifications resulting in an altered gene expression.8 The 
proposed risk factors for PBC are illustrated in Figure 1.

Immunologically, PBC is characterized by a T-lymphocyte 
mediated attack against the cholangiocytes that line the 
small intrahepatic bile ducts. Upon loss of immune tolerance 
to the pyruvate dehydrogenase complex (PDC-E2), disease-
specific AMAs against the E2 subunit are developed. Expo-
sure to an environmental mimic of a modified E2 subunit of 
PDC, may lead to an adaptive and innate immune response 
against mitochondrial PDC-E2.9 Despite PDC-E2 ubiquity, it 
is expressed in the mitochondria of all nucleated cells, the 
damage seems restricted to the small biliary epithelial cells 
(BECs). Aside from immune-mediated injury, biliary damage 
is also believed to occur because of impairment of the deli-
cate film composed of water and bicarbonate, the so-called 

bicarbonate umbrella, that covers and protects BECs.10,11 
The superficial alkaline microenvironment lying on the api-
cal cholangiocyte surface buffers and prevents uncontrolled 
membrane permeation of protonated hydrophobic bile acids, 
and it is altered in PBC patients by dysregulation of the car-
riers involved in transepithelial Cl−/HCO− transport (Fig. 2). 
Functions of the Cl−/HCO− anion exchanger 2 (AE2) mainly 
include the maintenance of (1) appropriate intracellular pH 
and (2) secretin-stimulated biliary bicarbonate secretion.

Diminished AE2 expression has been consistently reported 
in the liver and blood mononuclear cells of PBC patients.5,12 
This AE2 dysfunction results in a rise of the cholangiocyte 
intracellular pH, leading to activation of soluble adenyl cy-
clase and bile-salt induced apoptosis.13 Disruption of the mi-
tophagy of (BECs) triggers oxidative stress and mitochon-
drial antigen presentation to immune cells.5

Most individuals with a PBC diagnosis are positive for spe-
cific serologic AMA, but about 5% of patients have equiva-
lent disease and test AMA negative.14 AMA-negative PBC has 
been accepted as a variant of PBC and is managed similarly. 
Failure to detect serologic AMA, a characteristic hallmark of 
PBC, can make it challenging to achieve a diagnosis. Thus, a 
diagnostic tool not dependent upon AMA status is needed. A 
study using sera from 4,371 consecutive patients identified 
multiple nuclear dot and rim-like/membranous antinuclear 
antibodies (ANA) that were highly specific to PBC and serve 
as a great diagnostic marker for PBC, especially in AMA-neg-
ative PBC patients.15

Fig. 1.  Risk factors of primary biliary cholangitis. It is hypothesized that genetic factors and autoimmune susceptibility combined with certain environmental fac-
tors may trigger PBC. It is difficult to assess an individual’s risk, but several factors have been correlated with an increased risk of developing PBC. Such factors include 
sex, age, geographic location, lifestyle choices, and inflammation.79 PBC, primary biliary cholangitis.

Fig. 1. Risk factors of primary biliary cholangitis. It is hypothesized that genetic factors and 
autoimmune susceptibility combined with certain environmental factors may trigger PBC. It is 
difficult to assess an individual’s risk, but several factors have been correlated with an increased 
risk of developing PBC. Such factors include sex, age, geographic location, lifestyle choices, and 
inflammation. PBC, primary biliary cholangitis.
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suspected when there is a high alanine 
transaminase (ALT):ALP ratio or very high 
ALT levels (>5 times upper limit of normal 
[ULN]).3 Diagnosis requires confirmed 
PBC plus highly elevated ALT and serum 
immunoglobulin G; biopsy is required for 
histologic evidence of hepatitis.5 

Treatment and Management of PBC
Over time, there has been a decrease 
in liver transplants needed for people 
living with PBC. To that end, a patient’s 
response to medical therapy is the best 
predictor of transplant-free survival. 
ALP and bilirubin levels at diagnosis 
are reliable surrogate markers for 
prognosis and response to therapy.3,5 
Response to first-line therapy also has 
been validated as a predictor of risk 
for progression or transplant (Table 
2). AMA-positive patients with normal 
ALP levels are considered at low risk 
for PBC development and potentially 
can be followed up with periodic LFTs.3 
Symptomatic disease, elevated bilirubin, 
and ALP level ≥2 ULN are factors 
associated with worse prognosis.2  

The goals of medical therapy are to 
slow progression of disease and address 
cholestatic symptoms. I always include 
patients in treatment decision-making 
and take into account their concerns 
and goals. It is imperative to empower 
patients to participate in their care and 
long-term health.  

Monitoring for treatment response can 
begin as early as 6 months after initiation 
of  first-line therapy and must be done at 
12 months.1 Recent research suggests 
that inadequate response (ALP 1.9 times 
ULN) at 6 months of treatment identifies 
patients who could benefit from second-

line therapies.13 Additional investigational 
therapies are being evaluated for patients 
with PBC

We are recognizing that routine 
monitoring of laboratory tests in PBC often 
is not done. Timely monitoring is crucial 
for identifying those who can benefit from 
second-line therapy. Follow-up blood tests 
are necessary at least every 6 months 
to identify changes in liver biochemical 
tests. We know that modest changes in 
serum ALP and bilirubin levels may make 
a difference in long-term outcomes. 

Equally important from the patient’s 
perspective is symptom management, 
as symptoms negatively impact daily 
life.1,3 Chief among these is pruritus, 
which occurs in 20% to 70% of patients 
and may not respond to typically used 
first-line treatment options. Depending 
on severity, pruritus—which is worse at 
night—disrupts sleep, impairs QoL, and 
can lead to damaged skin surfaces due 
to scratching. A stepwise approach to 
pruritus management is recommended.1 
Although antihistamines are mentioned 
in guidelines, my preference is to avoid 
these drugs when treating cholestatic 
pruritus, since they may not be effective 
and exacerbate sicca syndrome and 
fatigue. Failing to recognize that 
pruritus may be related to liver disease 
sometimes delays diagnosis. 

Fatigue impact is unrelated to the 
severity of underlying biliary disease and 
generally is unresponsive to medical 
therapies; however, it is important that 
patients be evaluated for secondary causes 
(eg, medications, anemia).5 Patients with 
sicca symptoms may achieve some relief 
with artificial tears or medications that 
stimulate tear production and should 

review oral hygiene after Sjögren syndrome 
or other EAIDs have been ruled out.5  

Patients with PBC have a lifelong 
disease, but it can be managed medically 
over the long term with preventive care 
and appropriate follow-up. Patients should 
be advised to abstain from alcohol and 
smoking and to avoid or manage obesity. 
Long-term follow-up is summarized in 
Table 3. Oral contraceptives, hormone 
replacement, and pregnancy may worsen 
pruritus due to the effects of estrogen on 
cholestasis.3 About 20.7% of sisters and 
7.8% of brothers of patients with PBC 
will be AMA positive, and ALP screening 
is recommended for first-degree female 
family members starting at age 30.3 

Comprehensive care of patients with 
PBC often requires physicians to interact 
with other healthcare providers to ensure 
optimal pruritus management and accurate 
metabolic test result interpretation. In 
my practice, we tend to function as the 
medical home or coordinator for patients. 
We also know we can attempt to achieve 
normalization of ALP and bilirubin levels to 
maximize favorable long-term outcomes. 
This is particularly important now that we 
have several promising new investigational 
medications in clinical trials. 
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Table 2. Validated continuous scores using  
first-line therapy response at 12 months14,15 

Score Outcomes Variables 

UK-PBC2 Risk of liver transplant or liver-
related death at 5, 10, or 15 years 

At baseline: albumin, platelet 
count
At 12 months: ALP, AST, ALT, 
bilirubin

GLOBE15 Liver transplant-free survival at 3, 
5, and 10 years

Age at diagnosis
At 12 months: ALP, bilirubin, 
albumin, platelet count

Modified from Martini 2023, Carbone 2016, and GLOBE. 
Note: Both scores were validated in European and North American populations. 
AST = aspartate aminotransferase. 

Table 3. Recommended long-term follow-up for patients  
with PBC3

Action Frequency 
All Patients 
Liver function tests Every 3 to 6 months
Bone mineral density Every 2 years
Special Situations
Assess vitamins A, D, E, and 
prothrombin time

Annually if bilirubin >2.0 mg/dL

Upper endoscopy Every 1 to 3 years if:
•	 Cirrhotic
•	 Mayo risk >4.1
•	 Transient elastography ≥17 kPa

Ultrasound with or without 
alpha fetoprotein

Every 6 months if:
•	 Suspected cirrhosis
•	 Male patient

Modified from Lindor 2019.

Table 1. Clinical features of primary biliary cirrhosis11

Clinical 
features Prevalence Potential mechanism 

Fatigue 20%-85% Excessive manganese deposits in globus pallidum, 
elevated inflammatory cytokines

Pruritus 20%-75% Cholestasis, increased opiodergic tone
Jaundice 10%-60% Cholestasis
Xanthomas 15%-50% Hypercholesterolemia and hyperlipidemia
Osteoporosis 35% Disturbances in bone remodeling due to metabolic 

changes in PBC
Dyslipidemia > 75% Reduction in biliary secretion of cholesterol. Toxic 

effects of unconjugated bilirubin
Modified from Purohit 2015.
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