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Changing Epidemiology and Natural History of Primary
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A number of recent publications have significantly
advanced our understanding of the pathogenesis and epide-
miology of primary biliary cirrhosis (PBC), and they have
often raised even more questions. In this brief review, we
highlight some recent research findings and new controver-
sies that highlight our changing appreciation of the epide-
miology and natural history of PBC.

Epidemiology
In the past few decades, there has been a progressive

change in our appreciation of the epidemiology of PBC,
specifically with respect to the disease’s prevalence and inci-
dence.1 Originally, PBC was reported to be a very rare dis-
ease; this was likely related to small sample sizes and
problems with the methodologies that were employed to
measure this. In addition, reported incidence and preva-
lence rates for PBC have varied dramatically between studies
and geographical regions.1 More recently, with better meth-
odological approaches and larger patient cohorts, a clearer
picture of the epidemiology of PBC has emerged.2 In a
number of studies, the incidence of PBC has been reported
to be stable or increasing.1-3 In conjunction with these
observations, most studies have indicated that the preva-
lence of PBC in many well-defined geographical regions is
increasing.1-3 For example, using an administrative database
for a Canadian health region (a government-funded single-
payer system), we reported that the overall age/sex-adjusted
annual incidence of PBC between 1996 and 2002 remained
stable at 30.3 cases per million (48.4 cases per million for
women and 10.4 cases per million for men); however, the
prevalence of PBC increased from 100 cases per million in
1996 to 227 cases per million in 2003.3 An increase in the
incidence of PBC in some studies may be explained by a
higher case detection rate or by a true increase in the inci-
dence. A higher prevalence rate can be explained by the

diagnosis of patients with PBC at an earlier time point and/
or by improved outcomes. In any event, these observations
suggest that the overall societal burden of PBC is increasing,
and this has implications for both health care providers and
health care funders.

PBC, like all autoimmune diseases, is thought to result
from an interplay between genetics and environmental trig-
gers. A familial linkage for PBC has been widely recognized
for decades. However, our understanding of the genetic
framework underlying PBC has been dramatically enhanced
in the past few years through the development of large
cohorts of well-characterized PBC patients in a number of
countries; these have allowed the performance of a number
of highly powered genome-wide association studies and
ImmunoChip association studies (reviewed by Mells
et al.4,5). These studies have allowed us to better under-
stand the complexity of PBC genetics and have identified
strong human leukocyte antigen associations with the devel-
opment of PBC. In addition, these studies have delineated a
number of non–human leukocyte antigen gene loci impor-
tant to PBC development, including genes associated with
the regulation of the innate immune response, T cell activa-
tion and differentiation, antigen presentation and dendritic
cell function, and B cell function and signaling.4 PBC
appears to share a number of disease risk loci with many
other autoimmune diseases, including celiac disease,
Crohn’s disease, and multiple sclerosis4; this demonstrates
that different autoimmune diseases have many parallel
genetic risk factors. Interestingly, genome-wide association
studies from different countries have also indicated that
PBC is genetically heterogeneous, and this adds to the com-
plexity of PBC genetics and disease predisposition.6 Impor-
tantly, the PBC gene risk loci identified in these studies
explain only a small part of PBC heritability.
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Environmental links to PBC development and disease
progression have been suggested for many years, and they
include cigarette smoking, nail polish use, and infections.2

An environmental cause of PBC is supported by reports
from a number of countries of disease clustering. Specifi-
cally, areas of increased PBC prevalence have been identified
in England, the United States, and Japan.7-9 Interestingly,
increased PBC prevalence in these areas has been epidemio-
logically linked to a variety of environmental exposures,
including atomic bomb radiation, contaminated water sup-
plies, and toxic waste dumps.7-10 However, no specific envi-
ronmental trigger for PBC has been definitively identified to
date. According to interesting work from the Newcastle
group, PBC cases in the northeastern part of England show
seasonal variation (with the peak incidence in June) and
space-time clustering that cannot be explained by variations
in population density.11,12 These fascinating observations
suggest a possible role for a transient environmental agent,
possibly an infectious agent, in the pathogenesis of PBC
that may act as a trigger in those who are exposed and are
genetically susceptible. Immigration studies have provided
additional support for the hypothesis that environmental
exposure may contribute to the development of PBC. Indi-
viduals who emigrate from the United Kingdom, where
there is a relatively high prevalence of PBC, to Australia,
which has a low prevalence of PBC, exhibit a reduced prev-
alence of PBC.13 In contrast, immigrants to the United
Kingdom from the Indian subcontinent demonstrate a
higher prevalence of PBC than has been reported for the
Indian population.14

Natural History
The natural history of PBC appears to have changed over

the past few decades from a slow, almost universally pro-
gressive disease often resulting in liver failure and death or
liver transplantation to a more clinically heterogeneous dis-

ease with various rates of disease progression in some and
with virtual clinical remission in others.15 These clinical
observations can likely be explained, at least in part, by the
earlier identification of PBC patients through more widely
available routine laboratory testing (e.g., liver enzyme mea-
surement as part of life insurance applications), enhanced
physician education and awareness of PBC, the increased
routine use of abdominal imaging, and the wider availability
of anti-mitochondrial antibody (AMA) testing. Individuals
diagnosed with PBC in this fashion are more likely to be
asymptomatic and have earlier histological disease and less
fibrosis. Certainly, this earlier identification of patients
would be expected to directly contribute to the increased
prevalence of PBC that has been documented in a number
of studies (as discussed previously).

The introduction and wider use of the hydrophilic bile
acid ursodeoxycholic acid (UDCA) for treating PBC has had
a significant impact on disease progression, and it changes
the natural history of the disease in those who respond to
treatment.15 Although some disagree about the benefits of
UDCA, the use of UDCA to treat PBC patients is recom-
mended in the disease treatment guidelines issued by the
major liver disease–focused associations, including the
American Association for the Study of Liver Diseases and
the European Association for the Study of the Liver.16,17 In
responders, UDCA treatment reduces disease progression
and the need for liver transplantation.15-17 Different groups
with a dedicated interest in PBC have developed a number
of scoring systems that can be used to define the response to
UDCA and identify more clearly those patients with more
favorable expected clinical outcomes.18 These scoring sys-
tems are clinically very useful for better defining probabilities
of PBC progression during therapy. Consistent with this
improvement in the natural history of PBC with the institu-
tion of UDCA therapy is the widely reported reduction in
the relative frequency of PBC patients undergoing liver

Figure 1 Genetics and the environment drive the disease phenotype and epidemiology of PBC. Subsequently, the age and disease stage at the time of diagnosis
and the response to treatment with UDCA affect the natural history of PBC and the patient’s ultimate outcome.
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transplantation at many liver transplant centers over the past
decade.19 Furthermore, this reduction in the number of PBC
patients undergoing liver transplantation has occurred
despite the reported increase in the prevalence of PBC (as
outlined previously), and it is consistent with a beneficial
effect of UDCA treatment in PBC patients. However, despite
these improved outcomes for many PBC patients, a signifi-
cant proportion of PBC patients do not respond or incom-
pletely respond to UDCA treatment. These patients appear to
continue to exhibit progressive disease, and the need for
newer therapies to treat these individuals is clear.15,16

Summary
PBC is becoming increasingly prevalent worldwide.

Recent findings from robust genome-wide association stud-

ies have provided novel insights into the genetic framework
of PBC: they have indicated a significant overlap of risk
gene alleles with numerous other autoimmune diseases and
have identified a number of potential genetic modifiers of
the epidemiology and natural history of PBC. Moreover,
over the past few decades, the natural history of the disease
has changed, mostly because of the wide use of UDCA ther-
apy (Fig. 1). However, many patients still exhibit progres-
sive disease, and newer therapeutic developments are
clearly needed to improve disease outcomes for UDCA non-
responders and partial responders. n
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