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Abstract

AIM: To estimate the prevalence of cardiovascular eve-
nts in Primary biliary cirrhosis (PBC) and to determine
whether this risk is higher within specific subgroups of
patients with PBC.

METHODS: We included 180 patients with PBC (cases)
and 151 patients seen for HCV infection (controls). Medi-
cal records were reviewed and statistical analyses were
performed as appropriate.

RESULTS: When compared to controls, PBC patients
were older, leaner and had higher serum levels of total
cholesterol, high density lipoprotein and low density
cholesterol. There were more females in the PBC group
(91.7% vs 43%, P < 0.001). More control subjects
had smoked than the PBC patients (63.6% vs 35%, P
< 0.001). The prevalence of hypertension, diabetes,
coronary artery disease and stroke was similar between
the two groups. Seven percent of controls and 10% of
cases developed any type of cardiovascular disease (P
= 0.3). Only 36.7% were asymptomatic at diagnosis.
Three cardiovascular events were documented among
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asymptomatic patients (4.5%) and fifteen among
symptomatic patients (13.2%; £ = 0.06). Among PBC
patients with fatigue, 10 (13.5%) had a cardiovascular
event compared to 7 (6.7%) among patients without
fatigue (P = 0.1).

CONCLUSION: Asymptomatic PBC patients do not have
a greater frequency of cardiovascular disease; nor do
patients suffering with fatigue.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

PBC is a chronic cholestatic disease characterized by pro-
gressive immune-mediated destruction of intetlobular bile
ducts', Serum cholesterol is frequently elevated in patients
with primary biliary cirrhosis, albeit in a variable fashion”.
Most of the cholesterol elevation is due to lipoprotein X,
a lipoprotein fraction within the low density cholesterol
(LDL) region”. Typically, we observe an increase in LDL
cholesterol that patallels disease sevetity as a result of the
progressive loss of LDL receptors in the liver, thus lead-
ing to failure of clearance by the hepatocytes'”. The high
density lipoprotein (HDL), on the other hand, tends to be
higher in the eatlier stages of disease and lower with more
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advanced PBC".

In the general population, hyperlipidemia is well known
to predict increased morbid-mortality from cardiovascular
disease!”, the leading cause of death in the United States.
Thus, especially as PBC affects middle-aged patients, the
presence of hyperlipidemia in this population was initially
thought to be associated with an increased risk of cardio-
vascular disease. However, a causation link between hypet-
lipidemia and cardiovascular disease in PBC could not be
established, even when ultrasound imaging of the carotids
was used for measurement of the intima-media thickness as
a marker for subclinical cardiovascular disease™”. This con-
troversy has been revisited due to"! evidence that patients
with asymptomatic PBC may have an increased non liver-
related mortality in compatison to patients with symp-
tomatic PBC and® evidence that fatigue may be associated
with increased cardiovascular deaths.

Thus, in the present study we aimed to investigate the
frequency of cardiovascular disease [coronary artery dis-
ease (CAD), transient ischemic attack (TIA) and stroke
(CVA)] in patients with PBC in comparison to controls
and to determine if asymptomatic patients with PBC had
an increased frequency of cardiovascular events compared
to those symptomatic at initial diagnosis.

and information from the medical records. Symptoms
attributable to PBC include fatigue without identifiable
cause, pruritus, jaundice, gastrointestinal bleeding due
to esophageal or gastric varices, hepatic encephalopathy,
ascites or lower extremities edema.

The Mayo risk score was calculated, when possible,
for each PBC patient with variables obtained at the time
of initial presentation at the University of Florida. Mayo
risk score = 0.871 X loge (bilirubin in mg/dL) + -2.53 X
loge (albumin in g/dL) + 0.039 age in years + 2.83 loge
(prothrombin time in seconds) + 0.859 edema. Patients
were followed as a historical cohort until the date of last
visit, date of death or date of liver transplant.

Statistical analysis

Data are presented as means + SD or median with range
for continuous variables and as frequencies for categorical
variables. Categorical variables were analyzed by the Chi-
Square (c”) or Fisher’s exact test. Continuous variables were
analyzed by the student-t test or Mann-Whitney nonpa-
rametric test. All reported P values were two-sided and a
P value of less than 0.05 was considered to be statistical
significant. All statistical analyses were performed with

SPSS 17.0 (SPSS Inc., Chicago, IL).

MATERIALS AND METHODS

RESULTS

Patients

Our cohort included consecutive patients with PBC seen
for the first time at the University of Florida (Gainesville,
Flotida) between Januatry 1, 1997 and December 31, 2005.
Cases were identified by ICD code and subsequent chart
review from a database of patients with cholestatic liver
diseases seen at the Hepatology clinic at the University of
Florida. A diagnosis of PBC required either histological
confirmation and the presence of chronic cholestasis with
or without positive antimitochondrial antibody (AMA) or
a positive AMA titer above 1:40 associated with persis-
tent elevation of serum alkaline phosphatase and without
significant elevation of transaminases (less than 3 times
upper limit of normal), even in the absence of a previous
liver biopsy. Mild and advanced histological disease was
defined as stage 0-2 and 3-4 respectively based on the
Metavir scoring system. As a control group, we studied
consecutive patients with chronic hepatitis C referred for
HCV treatment at our institution during the same period
of time.

The following information was collected for each
patient: demographic data, laboratory and liver histology
information, body mass index (BMI), smoking habits,
history of hypertension, diabetes, coronary artery disease
including acute myocardial infarction and angina, transient
ischemic attack , ischemic and hemorrhagic stroke, date of
liver transplant if performed, clinical presentation at initial
diagnosis, medication history, date and cause of death if
available. Patients were defined as initially asymptomatic
if they did not have any symptoms attributable to PBC
at the time of diagnosis, according to their recollection
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Characteristics of cases and controls

A total of 180 patients with PBC (“cases”) and 151 patients
with chronic hepatitis C (“controls”) were included in the
study. Cases were followed for an average of 2.9 + 2.8
years (range 0-11) and controls for an average of 3.2 *
2.3 years (range 0-10). Table 1 shows baseline clinical cha-
racteristics of cases and controls. The majority of the
cases were females and Caucasian was the predominant
race in both groups. Compared with controls, cases were
older (median age 56.3 yeats »s 49.8 years) and had higher
levels of serum total cholesterol (median cholesterol 216
mg/dL »s 157.5 mg/dL), low density lipoprotein [(LDL),
median LDL 127 mg/dL »s 80 mg/dL] and high density
lipoprotein [(HDL), median HDL 54 mg/dL »s 48 mg/
dL|, wheteas both groups had similar serum triglyceride
levels. Despite being small in number, significantly more
cases were on statin therapy than controls (Table 1).

As far as risk factors for cardiovascular disease, almost
twice as many patients in the control group had smok-
ing habits compared to patients with PBC. However, no
difference was observed with respect to rates of hyper-
tension, diabetes, overweight status or obesity. Approxima-
tely 7% of controls and 10% of cases developed a cardio-
vascular disease such as CAD, TIA or stroke. Despite hav-
ing more significant hyperlipidemia, a well established risk
for cardiovascular diseases, cases did not have significantly
more cardiovascular events than controls (Table 1 and
Figure 1).

Advanced fibrosis defined as a Metavir score = 3 was
more common among controls than cases (78.9% zs 61.4%,

P =0.001, Table 1). Cases with advanced fibrosis had lower
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Figure 1 Cardiovascular risk in primary biliary cirrhosis versus controls.
PBC: primary biliary cirrhosis; CAD: coronary artery disease; TIA: transient
ischemic attack; CVD: cardiovascular disease.

Table 1 Baseline characteristics of patients with primary

biliary cirrhosis and controls

Variables Controls PBC P value
= I 51 = 1 80

Age (years) 49.8 (20-72) 56.3 (22-74) <0.001
Female gender 65 (43) 165 (91.7) <0.001
Caucasian 123 (81.5) 158 (87.8) 0.1
AMA 0 (0) 137 (77.8)

BMI (kg/m’) 28 (17-50)  26.8 (17.6-51) 0.09
Hypertension 49 (32.5) 48 (26.8) 0.3
Diabetes 21 (13.9) 26 (14.5) 0.9
Smoking 96 (63.6) 62 (35) <0.001
Stage of disease” 0.001
0-2 28 (21.1) 64 (38.6)

3-4 105 (78.9) 102 (61.4)

Total cholesterol (mg/dL) 157.5 (73-320) 216 (81-2055) <0.001
LDL (mg/dL) 80 (20-189) 127 (12-539) <0.001
HDL (mg/dL) 48 (20-101) 54 (17-163) 0.001
Triglyceride (mg/dL) 117 (19-2334) 104 (32-736) 0.2
Statin use 2(1.3) 15 (8.3) 0.004
CAD 8 (5.3) 14 (7.8) 0.4
TIA 2(1.3) 1(0.6) 0.6
Stroke 0 (0) 3(1.7) 0.3
Any CVD 10 (6.6) 18 (10) 0.3

PBC: primary biliary cirrhosis; AMA: antimitochondrial antibody; BMI:
body mass index; LDL: low density lipoprotein; HDL: high density
lipoprotein; CAD: coronary artery disease; TIA: transient ischemic attack;
CVD: cardiovascular disease. Continuous variables are expressed as
median (range). Categorical variables are expressed as number (frequency).
“Based on the Metavir scoring system

serum triglyceride levels compared to cases with mild
to moderate fibrosis (Table 2). Otherwise, there was no
significant difference of serum total cholesterol, HDL
or LDL levels between cases with mild to moderate and
cases with advanced fibrosis (Table 2).

Cardiovascular events in cases with asymptomatic and
symptomatic disease

Cases were further divided into two subgroups based on
the presence or absence of symptoms. Approximately two
thirds of cases were symptomatic. Among the 114 symp-
tomatic patients, 73 (64%) had fatigue and 57 (50%) had
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Table 2 Serum lipid levels in different stages of primary

biliary cirrhosis based on the Metavir scoring system

Stage 0-2 Stage 3-4 P value
Total cholesterol (mg/dL)  229.5 (129-2055) 210 (81-612) 0.3
HDL (mg/dL) 56 (20-102) 53 (20-163) 0.4
LDL (mg/dL) 130.5 (52-239) 127 (12-539) 0.9
Triglyceride (mg/dL) 128 (47-736) 98.5 (32-462) 0.008

PBC: primary biliary cirrhosis; HDL: high density lipoprotein; LDL: low
density lipoprotein. Data are expressed as median (range).

Table 3 Characteristics of patients with asymptomatic and

symptomatic primary biliary cirrhosis

Variables Asymtomatic Symptomatic P value
= 66 =114

Age (years) 56.7 (31-74) 56 0 (22-73) 0.4
Female gender 58 (87.9) 107 (93 9) 0.2
Caucasian 60 (90.9) 98 (86) 0.3
AMA 50 (78.1) 87 (77.7) 1
BMI 26.2 (19-43) 27 (17.6-51) 0.4
Hypertension 19 (29.2) 29 (25.4) 0.6
Diabetes 2 (18.5) 14 (12.3) 0.3
Smoking 18 (28.6) 44 (38.6) 02
Stage of fibrosis® 0.6
0-2 21 (35.6) 43 (40.2)

3-4 38 (64.4) 64 (59.8)

Total cholesterol (mg/dL) 223.5(84-2055)  209.5 (81-612) 0.06
LDL (mg/dL) 134 (34-505) 123 (12-539) 0.2
HDL (mg/dL) 57 (17-163) 53 (20-118) 0.5
Triglyceride (mg/dL) 105 (32-527) 104 (32-736) 0.6
Statin use 8 (12.1) 7 (6.1) 0.2
CAD 3 (4.5) 11 (96) 0.22
TIA 0 1(0.9) 1
Stroke 0(0) 3(2.6) 0.3
Any CVD 3 (4.5) 15(13.2)  0.06

PBC: primary biliary cirrhosis; AMA: antimitochondrial antibody; BMI:
body mass index; LDL: low density lipoprotein; HDL: high density
lipoprotein; CAD: coronary artery disease; TIA: transient ischemic attack;
CVD: cardiovascular disease. Continuous variables are expressed as
median (range). Categorical variables are expressed as number (frequency).
“Based on the Metavir scoring system

pruritus. There was a trend toward higher serum choles-
terol level in asymptomatic patients (P = 0.06) (Table 3).
Nevertheless, there was no significant difference in other
characteristics, including stage of disease, between the two
subgroups (Table 3). Despite a trend toward more of “any
cardiovascular disease” in the symptomatic subgroup (P =
0.06), there was no significant difference in the frequency
of individual cardiovascular events between the two sub-
groups (Table 3).

When cases were divided into those with and without
self reported fatigue, a trend towatds higher serum total
cholesterol levels was observed in cases without fatigue.
This trend was not accompanied by significant differences
with respect to cardiovascular risk factors or number of
events between the two groups (Table 4).

DISCUSSION

Our study suggests that hyperlipidemia in patients with
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Table 4 Characteristics of cases with and without fatigue

With fatigue Without fatigue P value
n = 74 n = 104
Age (years) 54.3 (22-73) 57.1 (31-74) 0.4
Female gender 71 (95.9) 92 (88.5) 0.08
Caucasian 63 (85.1) 93 (89.4) 0.4
AMA 57 (77) 79 (78.2) 0.9
BMI (kg/m’) 27 (17.6-39.2) 26.2 (17.6-51) 0.4
Hypertension 18 (24.3) 29 (28.2) 0.6
Diabetes 10 (13.5) 15 (14.6) 0.8
Smoking 26 (35.1) 36 (35.6) 0.9
Stage of fibrosis® 0.7
0-2 26 (37.1) 38 (40.4)
3-4 44 (62.9) 56 (59.6)

Total cholesterol (mg/dL) 203 (83-612) 217 (81-2055) 0.06
LDL (mg/dL) 123 5 (29-539) 131 (12-505) 0.2
HDL (mg/dL) 55 (20-118) 54 (17-163) 0.5
Triglyceride (mg/dL) 110 (32-462) 104 (32-736) 0.6
Statin use 6(8.1) 9(8.7) 0.9
CAD 7 (9.5) 7(6.7) 0.5
TIA 1(14) 0(0) 0.4
Stroke 2(2.7) 0(0) 0.2
Any CVD 10 (13.5) 7 (6.7) 0.1

AMA: antimitochondrial antibody; BMI: body mass index; LDL: low
density lipoprotein; HDL: high density lipoprotein; CAD: coronary artery
disease; TIA: transient ischemic attack; CVD: cardiovascular disease.
Continuous variables are expressed as median (range). Categorical
variables are expressed as number (frequency). “Based on the Metavir
scoring system

PBC is not associated with higher risk for atherosclerotic
events when compared to a control group consisting of
patients with non-cholestatic liver disease. PBC patients
had higher total cholesterol, LDL and HDL with similar
incidence of cardiovascular and cerebrovascular events.
Furthermore, we found no difference in the rate of car-
diovascular events between symptomatic and asymptom-
atic patients and no difference in cardiac events in patient
with fatigue.

Reports on the effect of hyperlipidemia associated
with PBC on the risk of cardiovascular mortality in this
population are conflicting. In a study by Crippin e a/,
312 patients with PBC were followed prospectively for
a median of 7.4 years and the risk of death related to
atherosclerotic disease was not increased in patients with
hyperhpldernla Alloca et al assessed intima-media thick-
ness (IMT) with carotid artery ultrasound as a surrogate
In this study, the
control population consisted of a combination of healthy
individuals and patients with hepatitis C. The investiga-
tors demonstrated increased IMT values in controls with
hyperlipidemia but not in patients with PBC and corres-
ponding serum levels of total cholesterol. Our findings
are in agreement with these studies.

We also evaluated confounding risk factors for car-
diovascular disease in both PBC patients and controls:
although there were more smokers in the controls and a
female predominance in the PBC group, hypertension,
diabetes and obesity occurred with similar frequency. In-
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terestingly, the lower smoking rate in PBC is in contrast
with case control studies which have found excess smok-
ing in patients with PBC 112 This finding is likely to be
related to the fact that our controls consisted of patients
with HCV instead of the general population.

All PBC patients in our study were on ursodeoxycholic
acid (UDCA), the current mainstay of therapy. UDCA is
known to have cholesterol-lowering effect due to impro-
vement of cholestasis and modifications of cholesterol
metabolism. Both effects are most likely due to changes
in endogenous bile acid composltlon . However, data
is lacking regarding the effect of UDCA on the deve-
lopment and progression of cardiovascular disease (CVD).
In addition, 8.3 % of patients in the PBC group had re-
ceived or were receiving statins at the time of diagnosis
compared to only 1.3 % of the control group. A recent
study by Stojakovic and colleagues demonstrated a pos-
sible beneficial effect of low dose atorvastatin in patients
with additional risk factors for CVD and eatly stage of
disease! . They followed 19 patients treated with 10 mg
of atorvastatin for one year and observed reduced cho-
lesterol levels and endothelial inflammation, as well as
improved vascular function as reflected by flow-mediated
dilation of the brachial artery. Importantly, atorvastatin
was safe in that population. Nevertheless, a reduction in
risk of cardiovascular events and mortality in patients with
PBC and hyperlipidemia treated with statins has not been
demonstrated yet; therefore the small number of events in
the present study cannot be attributed to the use of statins
by a minority of subjects.

One third of PBC patients in our study were asympto-
matic at the time of diagnosis and there was no increased
mortality from CAD in this population. We found that
asymptomatic patients have slightly higher cholesterol
levels in comparison with symptomatic ones. Prince ¢t a/
reached a similar conclusion with respect to cholesterol
levels™. However, that study also found a significant
increase in ischemic heart disease among asymptomatic
patients (14.9%) in comparison to symptomatic patients
(5.9%) with PBC. Although it is possible that these differ-
ences atre due to the smaller population size in the present
study, the finding of increased cardiovascular deaths in as-
ymptomatic PBC patients has not been validated by other

Among the symptomatic patients, 64% had fatigue as
one of the presenting symptoms. The patients with fati-
gue had a similar lipid profile and rate of atherosclerotic
events in comparison to those without fatigue. These re-
sults are in agreement with the findings from Bjornsson
¢t al who followed 208 patients with PBC and found that
fatigue was a predictor of liver-related mortality and need
for transplantation but not of non-liver-related mort-
ality!"”. Only the older patients had an increase in cardio-
vascular complications. In contrast, Jones ef a/ found that
patients with severe fatigue have a higher rate of cardiac
deaths than liver-related mortality in a four year follow
up'"”. In subsequent studies, the authors hypothesized
that this increased mortality due to cardiovascular events
was related to autonomic dysfunction in patients with
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PBC™. Further studies investigating the role of fatigue as
a predictor for CVD are needed.

Our study is limited by its retrospective nature and
small number of events. Also, our control group consisted
of hepatitis C patients and a very recent study showed
that HCV infection is associated with lower lipid levels™,
but this information was not available at the time of initi-
ation of the study. In addition, there are more males in the
control group compared to the cases. One could initially
consider that with more males there is an increased risk
of cardiovascular events and that is the reason why no
difference was seen in comparison to cases. However, it is
important to notice that cases were older and most were
post-menopausal, thus with a risk of cardiovascular events
similar to that encountered in males.

Despite these limitations, we found that hypetlipidemia
associated with PBC does not seem to be associated with
an increased risk for atherosclerotic events. Thus, the need
for treatment should be assessed on an individual basis
and take into account the presence of additional known
risk factors. Furthermore, our study did not show an inc-
reased risk for CVD among asymptomatic patients or
those with fatigue. Further investigation involving a larger
patient population followed for a longer period of time
is warranted to confirm these findings, perhaps including
multiple centers.

COMMENTS

Background

Primary biliary cirrhosis (PBC) is a chronic cholestatic disease associated with
hyperlipidemia. In comparison to the general population, hyperlipidemia in
PBC is not clearly associated with increased risk for cardiovascular disease.
Approximately 50% of patients are asymptomatic at diagnosis; fatigue is the
most common symptom in early stage.

Research frontiers

Previous studies have shown that patients with asymptomatic PBC and those
presenting with fatigue only may have increased cardiovascular mortality.
Innovations and breakthroughs

This study did not find a difference in the frequency of cardiovascular events
between symptomatic and asymptomatic patients with PBC. In addition,
patients with fatigue were not at an increased risk of cardiovascular events
compared to PBC patients without fatigue.

Applications

The need for treatment of hyperlipidemia in PBC patients should be assessed
on individual basis and according to the presence of additional known risk
factors.

Terminology

Cardiovascular events included coronary artery disease presenting with
myocardial infarction or angina, transient ischemic attack and stroke.

Peer review

This is an important research question and is very relevant. The disease
primary biliary cirrhosis is rare in many parts of the world and the research is
novel. The paper reads well and adds to the current body of literature.
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