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ABSTRACT

Primary biliary cirrhosis (PBC) is a slowly progressive autoimmune liver disease that may ultimately result in
liver failure and premature death. Predicting outcome is of key importance in clinical management and an
essential requirement for patients counselling and timing of diagnostic and therapeutic interventions. The
following factors are associated with progressive disease and worse outcome: young age at diagnosis, male
gender, histological presence of cirrhosis, accelerated marked ductopenia in relation to the amount of fi-
brosis, high serum bilirubin, low serum albumin levels, high serum alkaline phosphatase levels, esophageal
varices, hepatocellular carcinoma (HCC) and lack of biochemical response to ursodeoxycholic acid (UDCA).
The prognostic significance of symptoms at diagnosis is uncertain. UDCA therapy and liver transplantation
have a significant beneficial effect on the outcome of the disease. The Mayo risk score in PBC can be
used for estimating individual prognosis. The Newcastle Varices in PBC Score may be a useful clinical tool
to predict the risk for development of esophageal varices. Male gender, cirrhosis and non-response to

UDCA therapy in particular, are risk factors for development of HCC.
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INTRODUCTION

Primary biliary cirrhosis (PBC) is an autoim-
mune liver disease characterized by chronic nonsup-
purative destructive cholangitis, typically affecting
middle-aged women.!2 The disease is relatively rare
with reported incidence rates varying from 0.33 to
5.8 per 100,000 persons/year and prevalence rates
ranging from 1.91 to 40.2 per 100,000 persons.? Fa-
tigue and pruritus are the most prevalent symptoms
and have a major impact on quality of life, particu-
larly in young patients.*5 The only accepted medical
treatment is ursodeoxycholic acid (UDCA), while
liver transplantation is a lifesaving option in per-
sons who have progressed to end-stage disease.®’
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PROGNOSIS

PBC usually has a slowly progressive course and
contrary to the name, generally considered a classi-
cal misnomer, cirrhosis is only manifest in the late
stages of the disease. The life expectancy of affected
patients is worse compared with the general popula-
tion, but on an individual basis the course of the
disease and the prognosis vary greatly. Currently,
patients are more likely to be asymptomatic and di-
agnosed at earlier stages of the disease.®10 Table 1
summarizes studies published in the last fifteen
years reporting 5- and 10- year liver transplant-free
survival rates based on Kaplan Meier estimates. The
reported differences in outcome are probably attrib-
utable to differences in study populations and varia-
bility with respect to duration and dose of treatment
with UDCA.

The ability to reliably predict outcome in patients
with PBC is critically important in clinical manage-
ment and an essential requirement for patient coun-
selling and timing of diagnostic procedures and
therapeutic interventions. The aim of this review is
to examine established prognostic factors and avail-
able tools for estimating prognosis in individuals
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Table 1. Reported prognosis in primary biliary cirrhosis.

Group'ef Year N UDCA Cohort characterization 5-year 10-year
treatment transplant- transplant-
Yes/no free survival free survival
Van Hoogstraten, et al.?! 1999 203 Yes Multicenter 79% NA
Poupon, et al.®" 1999 225 Yes Multicenter 80% 78%
(7-year)
Papatheodoridis, et al.2 2002 8  Yesandno Single center 80% 38%
Chan, et al.®3 2005 69 Yes Single center 77% NA
140 No 78% NA
Corpechot, et al.28 2005 262 Yes Multicenter 93% 84%
Ter Borg, et al.2? 2006 279 Yes Multicenter 87% 71%
Parés, et al.® 2006 192 Yes Single center 92% 77%
(7-year)
Corpechot, et al.85 2008 292 Yes Single center 94% 85%*
Myers, et al.86 2009 137  Yesand no Population-based 80% 68%
administrative data
Kuiper, et al.”® 2009 375 Yes Multicenter 90% 78%
Floreani, et al.? 2011 327 Yes Single center NA 79%*
Zhao, et al.¥’ 2011 147 NA Single center 79%* NA
Chinese AMA positive population
Zhang, et al.88 2013 187 Yes Single center 86% 63%**
Papastergiou, et al.®? 2013 86 Yes Single center 94% 94%**
129 No 92% 80%**
Lammers, et al.5! 2013 3,895 Yesandno Multicenter 89% 77%

* Cumulative probability of survival. ** Liver transplant-free survival and survival free of complications of cirrhosis.

with PBC, including predictive scoring models for
two of the most serious clinical complications,
namely esophageal variceal bleeding and hepatocel-
lular carcinoma (HCC).

FACTORS DETERMINING PROGNOSIS

Histological stage

Severity of disease in PBC is based on the Scheu-
er'* and Ludwig! histologic scoring systems, both
recognizing 4 stages. Early histological stages are as-
sociated with favourable prognosis. The last phase,
or cirrhotic phase, is irreversible and classically only
this stage is associated with an increased risk of liver
decompensation and development of HCC.%!! Thus,
liver histology is a strong prognostic factor.

A particular variant form of PBC, the premature
ductopenic variant, is characterized by rapid, exces-
sive bile duct loss in relation to the amount of fibro-
sis. In individuals with this subtype, severe
cholestasis with progressive jaundice and marked

hypercholesterolemia may require liver transplanta-
tion well before the development of cirrhosis.!?

Histological progression of PBC was assessed in
patients originally included in a clinical trial of D-
penicillamine.!® Since this agent does not delay his-
tological progression,'4 this study is considered as
representative of histological progression in treat-
ment-naive PBC patients. Approximately 80% of pa-
tients had histological progression of at least one
stage during a median follow-up of 3 years, and 31%
with stage I disease progressed to cirrhosis within 4
years. Another study followed-up 183 patients treat-
ed with UDCA and reported a 4% incidence of cir-
rhosis at 5 years in patients with stage I disease,®
suggesting that UDCA delays histological progres-
sion.

Several other histologic features have been de-
scribed as important prognostic parameters of worse
outcome in PBC, such as central and periportal
cholestasis,!1'16 periportal cell necrosis and piece-
meal necrosis, %16 interface hepatitis,'® and ductope-
nia.l?
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Many of these histological features are not sys-
tematically included in the Ludwig and Scheuer his-
tological scoring systems; in fact, an expert panel on
PBC, working under the auspices of the American
Association for the Study of Liver Disease (AASLD),
agreed that histology should neither be included in
prognostic scoring models nor used as a primary
endpoint in clinical trials.18 A recently proposed his-
tologic scoring system taking into account several of
the histological features discussed awaits further
validation.!?

Efficacy of treatment

Treatment options in PBC are limited. Liver trans-
plantation is the only curative treatment for PBC with
excellent survival rates,2° but is an option only for pa-
tients with end-stage liver disease. UDCA is the only
approved treatment for PBC,%7 although several meta-
analyses have failed to show a beneficial effect of
UDCA in PBC.21-23 However, only a few of the includ-
ed studies lasted longer than 24 months, a very short
period to demonstrate effects on transplant-free surviv-
al, and most studies were clearly underpowered. In
contrast, a pooled analysis of individual patient data
from the 3 largest placebo-controlled double-blind
studies which included longer follow-up data from one
center, showed an improvement in survival with
UDCA after four years of treatment.?* Another meta-
analysis showed that the use of UDCA in studies that
incorporated placebo control, long-term follow-up
(more than 2 years) or larger numbers of patients
(more than 100 patients) were associated with both
improved serum liver biochemical tests and reduced in-
cidence of liver transplantation or death.2?

Several studies extending the follow-up of earlier
published randomized, placebo-controlled UDCA tri-
als showed that UDCA not only improves some his-
tological features, but can delay histological
progression. Two separate studies from the U.S. and
France demonstrated a delay in histological progres-
sion after a minimum of four years of UDCA treat-
ment.1726 A combined analysis, which also used data
from a Canadian and Spanish trial, showed that his-
tologic progression was delayed after 2 years treat-
ment, but that UDCA treatment was not associated
with regression of fibrosis.2?

Several studies have shown that UDCA-treated
patients with early stage disease have survival rates
comparable with a standardized general popula-
tion.?8:29 For UDCA-treated patients with advanced
disease survival was diminished compared with an
age- and sex-matched controlled population.

In summary, there is strong evidence to support
the use of UDCA to delay the progression of PBC
and currently it remains the only licensed medical
therapy.

Gender and age at time of diagnosis

Data on the prognostic significance of factors
such as gender or age are scare. A recent landmark
study from the UK PBC consortium clearly showed
the impact of important disease subgroups in a
study cohort including 2,353 PBC patients.* Impor-
tantly, male patients were less likely to respond to
UDCA treatment and were at higher risk of worse
outcome. Another important finding was an inverse
relationship between age and likelihood to respond
to UDCA. Thus, gender and age appear important in
predicting prognosis in PBC.

Presence of symptoms at time of diagnosis

Risk stratification according to the presence of
symptoms at time of diagnosis has been the subject
of many studies over the past decades.16:30-35 Of
note, most studies did not use validated symptom as-
sessment measures, which is essential for assessing
the impact of subjective parameters, such as fatigue
or pruritus. Therefore interpretation of such studies
may be difficult.

Most studies have reported that asymptomatic
patients have earlier histologic stage of disease com-
pared with symptomatic patients, in addition to better
liver enzyme profiles and lower bilirubin and higher
albumin levels.?6 Several studies showed that a
substantial proportion of asymptomatic patients will
develop symptoms over time.31:34:36-38 The vast majori-
ty (95%) of asymptomatic patients followed for up to
20 years will become symptomatic.8 Once symptoms
appear, survival of initially asymptomatic patients is
comparable with survival of patients who initially
presented with symptoms.33:3¢ Therefore asymptomatic
PBC patients rather appear to represent an earlier
stage of the disease than a separate clinical entity.

Serological prognostic factors

Antimitochondrial antibodies (AMA) are highly
specific for PBC and a cornerstone for establishment
of the diagnosis. Up to 95% of PBC patients have
positive AMA titers,3? and patients having positive
AMA in combination with normal serum liver bio-
chemical tests and without symptoms are likely to
develop PBC over time.3” However, neither AMA
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status nor AMA titer has been shown to be correlat-
ed with prognosis.?%41 AMA subtypes were found to
be associated with a progressive course in some
studies,*2 but this was not confirmed by others.43:44

Approximately half of PBC patients also have
anti-nuclear antibodies (ANA) detectable in serum.
In particular, ANA against anti-Sp100 and anti-
gp210 antigens are highly specific for PBC and
therefore useful to establish the diagnosis of PBC in
AMA-negative patients.* It has been suggested that
patients with initially positive anti-gp210 have more
active disease and are more likely to develop liver
failure.46:47

Biochemical prognostic factors

From a diagnostic point of view increased serum
alkaline phosphatase values (ALP) with or without
increased gamma-glutamyltranspeptidase (y-GT) are
important, and both are considered as early mark-
ers of cholestasis in contrast to elevated serum total
bilirubin values, which are clearly suggestive of
more advanced disease.*®

It has been known for several decades that serum
bilirubin is one of the most powerful predictors of
prognosis in PBC and this variable has been incor-
porated in most scoring and prediction models. A
classical study demonstrated a two-phase pattern of
bilirubin during the course of the disease;*’ a first
phase in which serum bilirubin remains stable for
many years and a second phase of rapidly increasing
values, the so called ‘acceleration phase’. Repeated
measurements of serum bilirubin > 2.0mg/dL was a
sign of late stage disease and preceded death within
a few years.*? A French study showed that persist-
ent abnormal bilirubin levels were predictive for ex-
tensive fibrosis, with a positive predictive value of

90%.1% In patients in whom serum bilirubin normal-
izes upon treatment with UDCA, transplant-free
survival was found to be comparable with that in
placebo-treated patients with initial normal serum
bilirubin levels.5° The same applied to survival of pa-
tients without normalization of bilirubin and place-
bo-using patients with abnormal bilirubin values at
baseline. In other words, serum bilirubin values re-
tain prognostic utility irrespective of treatment, un-
derlining the utility of serum bilirubin as a useful
surrogate endpoint of outcome.

Albumin is regarded as another important and
powerful biochemical predictor of liver decompensa-
tion. Low serum albumin and high bilirubin values
were shown to be independent predictors of the de-
velopment of cirrhosis!® and mortality.2? Recently, a
global study including almost 5,000 subjects with
PBC not only confirmed the strong prognostic im-
portance of serum bilirubin, but also demonstrated
that serum ALP values have significant independent
and additional prognostic value in prediction of
transplant-free survival.?!

Angulo and colleagues were the first to report on
the prognostic impact of changes in ALP values
upon treatment with UDCA, showing that ALP val-
ues > 2x upper limit of normal (ULN) after 6
months of treatment predicted future treatment
failure.?2 Several recent studies have also clearly
demonstrated that quantitative decreases in
bilirubin, albumin, ALP, aspartate aminotransferase
(AST) and/or y-GT levels 6 months, 1 year or 2
years UDCA treatment, are predictive for improved
transplant-free survival (Table 2). Responders
according to these criteria were likely to have sur-
vival rates comparable with a general population.
These biochemical response criteria are useful and
now generally accepted tools for stratification pur-

Table 2. Biochemical response criteria for risk stratification in UDCA treated patients.

Criteriaref Definition of biochemical response Evaluation time point N

Mayo criterion, 199952 ALP < 2.0xULN 6 months 180
Barcelona criterion, 200684 > 40% decrease of ALP or normalization 1 year 192
Paris-1 criterion, 20088° ALP < 3.0xULN, AST < 2.0xULN and bilirubin < 1mg/dL 1 year 292
Rotterdam criterion, 200976 Normalization of abnormal bilirubin and/or albumin 1 year 375
Toronto criterion, 201090:91 ALP < 1.67xULN 2 years 69
Paris-2 criterion,* 201192 ALP < 1.5xULN, AST < 1.5xULN and bilirubin < 1mg/dL 1 year 165
Ehim criterion,** 201193,94 > 70% decrease of y-GT 6 months 138
Momah/Lindor criterion, 20119 ALP <1.67xULN and bilirubin < 1mg/dL 1 year 73

* Only early PBC patients, ** Japanese population.
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poses and for identifying patients in need of addi-
tional treatment.

PREDICTION MODELS OF
TRANSPLANT-FREE SURVIVAL

Mathematical prediction models, either time-fixed
or time-dependent, have been developed to predict
the probability of survival using biochemical, clini-
cal and/or histological features. Serum bilirubin and
age are the main components of almost all proposed
models,11-16.53-56

Roll, et al. showed that age at time of diagnosis,
presence of hepatomegaly and increased serum bi-
lirubin were all independently associated with sur-
vival.l® Notably, portal fibrosis was an independent
predictor of prolonged survival in this study. Other
studies identified (log)bilirubin,32:56-57 variceal bleed-
ing3? albumin, age and ascites®” as independent pre-
dictors of outcome.

Bonsel, et al. constructed a prognostic model in-
corporating nine variables: log(bilirubin), age, albu-
min, HBsAg, neurological complications, varices,
ascites, clinical icterus and Quick-time prolonga-
tion.%*

Two well defined and cross-validated models, the
European Model and the Mayo risk score, are sum-
marized in table 3. The European model was pub-
lished in 1985 by Christensen, et al. based on data
from 248 patients, originally included in an azathio-
prine placebo-controlled trial.!! This time-fixed mod-
el included age at time of diagnosis, bilirubin,

Table 3. Important prediction models in primary biliary cirrhosis.

albumin, cirrhosis, central cholestasis and usage of
azathioprine at baseline. In 1993 this group pub-
lished two time-dependent models; one included only
clinical and biochemical variables (bilirubin, ascites,
albumin, age and gastrointestinal bleeding) and one
extended version, included additionally IgM and two
histological variables (central cholestasis and cir-
rhosis).

The Mayo risk score is the most frequently used
model in PBC to predict the short-term survival
probability. This model was published in 1989 and
cross-validated in independent cohorts.53:58 The fol-
lowing clinical and biochemical variables were in-
cluded: age of the patient, serum bilirubin, serum
albumin, prothrombin time (PT) and severity of
edema. A great advantage of this model was that
liver histology was not required to calculate the
risk score. The original model was based on base-
line characteristics and less useful to predict sur-
vival over time. An adapted Mayo model was
proposed in 1994 using the same variables (INR in-
stead of PT) to predict short-term (< 2 years) sur-
vival or time to transplantation at any time point
during follow-up.??

Data on the predictive value of the Mayo risk
score after the introduction of UDCA treatment is
conflicting. Kilmurry, et al. showed that in a group
of 222 patients originally included in an UDCA trial,
the Mayo risk score remained a useful tool for pre-
diction of survival when calculations are repeated
after 6 months treatment.?? Later studies suggested

Score Prognostic score

European model,'! 1985

R = 2.51%log, (bilirubin [umol/L]) + 0.0069*exp(@ge [years]-20)/10) + 0, 88*(cirrhosis = 1)

- 0.05*(albumin [g/L]) +0.68*(central cholestasis = 1) + 0.52*(azathioprine = 0)

Mayo model,>3 1989

R =0.039%(age [years]) + 0.871*log,(bilirubin [mg/dL]) + 2.38*log, (prothrombin time [sec])

+0.859*(edema) - 2.53*log, (albumin [g/dL])

European model,>% 1993

R =2.53*log,y(bilirubin [umol/L] - 1.53) + 1.39*(ascites) - 0.085*(albumin [g/L] - 34.3)

+0.040*(age [years] - 55) + 0.65*(gastro intestinal bleeding)

Mayo model,> 1994

R =0.051%(age [years]) + 1.209*log(bilirubin [mg/dL]) + 2.754*log, (prothrombin time [sec])

+0.675*(edema) - 3.304*log (albumin [g/dL])

Mayo model,®3 2000 0
Age (yr) <38
Bilirubin (mg/dL) <1
Albumin (g/dL) > 4.1
Prothrombin time (s)

Edema Absent

MELD score,%% 2001

38-62

2.8-4.1
Normal
Present

2 3
>63
1-1.7 1.7-6.4 > 6.4
<2.8
Prolonged

R = 3.8"log,(bilirubin [mg/dL]) + 11.2*log (INR) + 9.6"log, (creatinine [mg/dL])
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that the Mayo risk score overestimated the risk of
death when applied before the start of treat-
ment.2?6162 In a general sense the Mayo risk score
is a useful tool to stratify patients for survival and
possibly for clinical trials.

A simplified model of the Mayo risk score was
proposed by Kim, et al.,%3 and web based applica-
tions are available for the Mayo risk score, which
facilitate its usage in clinical practice.

In addition, more general prediction liver scores
are used in PBC, such as the Model of End-Stage
Liver Disease (MELD) score and the Child-Turcotte-
Pugh-score.54%5 The MELD score is based on serum

bilirubin, serum creatinine and INR. This score was
originally proposed as a prognostic marker for the
outcome after placement of a transjugular intrahe-
patic portosystemic shunt (TIPSS),¢ and currently
used for liver organ allocation. We believe that the
MELD score does not perform well in PBC and may
result in excessive waiting time.

PREDICTION OF PORTAL HYPERTENSION
AND ESOPHAGEAL VARICES

Esophageal varices may develop in the cirrhotic
and pre-cirrhotic stages of PBC.%889 Survival of PBC

Table 4. Risk factors for development of hepatocellular carcinoma.

Group'®f, year Study period Type of study N HCC Risk factors
Jones,”3 1997 1975-1995 Population- 667 16 Male sex, presence of cirrhosis.
based follow-up
cohort study
Floreani,”* 1999 1973-1996 Single center 175 4 History of cigarette smoking and
follow-up cohort HCV-RNA positivity.
study
Caballeria,% 2001 1977-1996 Single center 140 5 Advanced disease
follow-up cohort
study
Shibuya,’! 2002 1980-1998 Multicenter 396 14 Age at time of diagnosis, male sex,
prospective history of blood transfusion.
follow-up cohort
Suzuki,’2 2007 1976-2002 Case- 60 (controls) 17 Older age, male sex, blood
control study transfusion, signs of portal
hypertension or presence
of cirrhosis.
Silveira,80 2008 1976-2007 Single center NA 36 Age > 70 years, blood transfusion,
male gender, portal hypertension.
Deutsch,”’> 2008 1987-2005 Single center 212 8 Presence of cirrhosis and age.
prospective
cohort study
Cavazza,%’ 2009 - Two-center 716 24 Advanced histological stage.
follow-up cohort study
Kuiper,”8 2010 1990-2007 Multicenter 375 9 Biochemical non-response to UDCA.
prospective
cohort study
Harada,”” 2013 1980-2009 National 2946 71 Histological stage in females
Survey of PBC no independent risk factors in males.
patients (patients
without capitalization)
Harada,”” 2013 2011 National Survey NA 178 Histological stage in females
of PBC patients no independent risk factors in males.
with HCC
Trivedi,”® 2013 1959-2012 Multicenter 4,845 123 Biochemical non-response
follow-up

cohort study
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patients who develop esophageal varices has been
reported to be poor.67:68 Patanwala, et al. reported a
5-year survival rate of 63% and 91% for patients
with and without esophageal varices, respectively.
The poor prognosis associated with esophageal
varices may partly reflect the advanced stage of the
disease in the majority of cases who develop varices,
but may also be related to mortality associated with
variceal bleeding. Therefore tools for timely diagno-
sis of varices and institution of prophylactic treat-
ment are of obvious clinical importance.

A Mayo risk score > 4.0 was seen in 93% of pa-
tients who developed esophageal varices,?? while an-
other study identified a Mayo risk score > 4.5
together with a platelet count of < 140.000/mm as
independent risk factors for development of esopha-
geal varices.®® The current AASLD guideline on
PBC recommends surveillance for esophageal varic-
es of patients with a platelet count of < 140.000/
mm? or Mayo risk score > 4.1.%

Recently the Newecastle Varices in PBC Score was
proposed to predict esophageal varices,®® based on a
retrospective study including 330 PBC patients. This
score was validated externally in two independent co-
horts. Low albumin, low platelet count, abnormal
ALP values and splenomegaly were independent pre-
dictors of varices development. An adapted score was
proposed excluding splenomegaly to improve the usa-
bility in clinical practice and an online calculator is
available (http://www.uk-pbc.com/resources/uk-pbc-
varice-prediction-tool.html),

PREDICTION OF
HEPATOCELLULAR CARCINOMA (HCC)

A recent systematic review and meta-analysis
demonstrated a pooled relative risk of the develop-
ment of HCC of 18.80 (95% CI, 10-81-26.79) for PBC
patients compared with a general population, which
makes HCC the most prevalent cancer in PBC.7 The
outcome of patients with HCC is poor.

HCC is less frequently seen in patients who ini-
tially present with early stage disease.”™72 Jones, et
al. followed-up 667 patients with early (stage I or II)
and late (stage III or IV) stage disease, and both
groups over the same period of time. All 16 HCC
cases in this study were found in patients with ad-
vanced disease (stage III or IV) and not in patients
with early disease (stage I or II).”® A similar finding
was reported by Floreani, et al.”* Additional Greek
and Dutch studies clearly showed that despite the
differences in disease stages at baseline, all HCC
cases had advanced disease at time of HCC diagno-

sis.”™76 However, a study from Japan of 178 HCC
cases, described HCC cases among all four histologi-
cal stages,”” especially in males. Histological stage
at time of PBC diagnosis was independently associ-
ated with development of HCC for females, but not
for males. These findings suggest that once cirrhosis
occurs, risk of HCC development increases for fe-
males, but males may be at risk at any histological
stage of disease. The Japanese study also showed a
10-year incidence of HCC for males versus females of
6.5% versus 2.0% (P < 0.0001). Several other stud-
ies also have demonstrated that in general males are
more likely to develop HCC than females.”>73 Estro-
gens are considered as having possibly protective ef-
fect on HCC development.

Male gender and advanced disease are the most
frequently reported risk factors for HCC in PBC (Ta-
ble 4). Japanese researchers proposed a highly accu-
rate prediction model (area under the curve of 0.95)
to predict development of HCC. Patients with older
age, male sex, history of blood transfusion and any
signs of portal hypertension or cirrhosis were more
likely to develop HCC.” These intriguing results
await confirmation by other studies. Recently, ab-
sence of biochemical response in UDCA-treated PBC
patients was proposed as another important risk fac-
tor for HCC.” A large international cohort study in-
volving 4845 PBC patients and 123 HCC cases
confirmed these findings and indicated that biochemi-
cal non-response to UDCA therapy is the strongest
predictive risk factor for development of HCC.™

Surveillance strategies resulting in early diagno-
sis of HCC may improve outcome.8? Clearly, routine
screening of all PBC patients on a regular basis is
not practical. The current AASLD PBC guideline
suggests that surveillance of HCC in PBC should be
performed in cirrhotic patients and older men.® Pos-
sibly, the recently reported overwhelming prognostic
importance of biochemical response to UDCA may
prompt future modifications of present guidelines.

ABBREVIATIONS

* AMA: antimitochondrial antibody.

* ANA: anti-nuclear antibodies

e AST: aspartate aminotransferase

* Gamma-GT: gamma-glutamyltranspeptidase.
e HCC: hepatocellular carcinoma.

e MELD: Model of End-Stage Liver Disease.

* PBC: primary biliary cirrhosis.

e PT: prothrombin time.

e UDCA: ursodeoxycholic acid.

e ULN: upper limit of normal.
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