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A B S T R A C T

Background

Primary biliary cirrhosis is a rare autoimmune liver disease and an effective treatment has been difficult to establish. Some randomised
clinical trials have found an effect of ursodeoxycholic acid for primary biliary cirrhosis.

Objectives

Evaluate the beneficial effects and adverse effects of peroral ursodeoxycholic acid for primary biliary cirrhosis versus placebo or no
intervention.

Search strategy

The Controlled Trials Register of The Cochrane Hepato-Biliary Group, The Cochrane Library, MEDLINE, EMBASE and the full text
of the identified studies were searched until April 2001. The electronic searches were done by entering the search terms ’ursodeoxycholic
acid’, ’UDCA’, ’primary biliary cirrhosis’, and ’PBC’.

Selection criteria

Randomised clinical trials evaluating ursodeoxycholic acid administered perorally at any dose versus placebo or no intervention in
patients with primary biliary cirrhosis diagnosed by any method. Only trials using an adequate method for randomisation were included,
regardless of blinding and language.

Data collection and analysis

The methodologic quality of the randomised clinical trials was evaluated by components and the Jadad-score. The following outcomes
were extracted: mortality, liver transplantation, pruritus, other clinical symptoms (jaundice, portal pressure, (bleeding) oesophageal
varices, ascites, hepatic encephalopathy, hepato-renal syndrome, autoimmune conditions), liver biochemistry, liver function, liver biopsy
findings, quality of life, and adverse events. All analyses were performed according to the intention-to-treat method.

Main results

A total of 16 randomised clinical trials evaluating ursodeoxycholic acid against placebo (n = 15) or no intervention (n = 1) in 1422
patients were identified. The median Jadad-score was 3 (range 1-5). A number of trials described as double blind had problems with
the blinding. Neither mortality (odds ratio = 0.94; 95% confidence interval (CI) 0.60 to 1.48), liver transplantation (odds ratio = 0.83;
95% CI 0.52 to 1.32), mortality or liver transplantation (odds ratio = 0.90; 95% CI 0.65 to 1.26), pruritus, fatigue, autoimmune
conditions, quality of life, liver histology, or portal pressure were significantly affected by ursodeoxycholic acid (given in doses of 8-
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15 mg/kg/day for three months to five years). However, ursodeoxycholic acid significantly (P < 0.05) reduced ascites, jaundice, and
biochemical variables such as serum bilirubin and liver enzymes. Ursodeoxycholic acid was not significantly associated with adverse
events. Including data after patients had been switched onto open label ursodeoxycholic acid confirmed the findings regarding the lack
of a significant effect of ursodeoxycholic acid on mortality and mortality or liver transplantation. A significant (P = 0.04) effect was,
however, observed on the incidence of liver transplantation (odds ratio = 0.68; 95% CI 0.48 to 0.98).

Authors’ conclusions

Ursodeoxycholic acid has a marginal therapeutic effect for primary biliary cirrhosis. On the positive side, ursodeoxycholic acid has few
side effects. The general usage of ursodeoxycholic acid for primary biliary cirrhosis needs reevaluation.

P L A I N L A N G U A G E S U M M A R Y

Ursodeoxycholic acid may not be as effective as widely held

Primary biliary cirrhosis is an uncommon cholestatic liver disease, occurring mainly in middle-aged women. Primary biliary cirrhosis
demonstrates autoimmune features and treatments that have efficacy have been difficult to identify. Ursodeoxycholic acid is a bile acid,
constituting in man only one to three per cent of biliary bile acids. Ursodeoxycholic acid is less hepatotoxic than other bile acids when
retained in the liver as a result of cholestasis. Treating patients with primary biliary cirrhosis with ursodeoxycholic acid (8-5mg/kg/day)
for three months to five years did not significantly effect mortality, liver transplantation, mortality or liver transplantation, pruritus,
fatigue, autoimmune conditions, quality of life, liver histology, or portal pressure. Ursodeoxycholic acid significantly reduced ascites,
jaundice, and liver biochemistry. Ursodeoxycholic acid was not associated with an increase in adverse events. A reevaluation of the role
of ursodeoxycholic acid for primary biliary cirrhosis seems necessary.

B A C K G R O U N D

Primary biliary cirrhosis (PBC) is a rather rare, chronic liver dis-
ease of unknown etiology. It was first comprehensively described
around 1950 (MacMahon 1949; Ahrens 1950). A progressive
granulomatous hepatitis destroys small septal and interlobular bile
ducts eventually leading to cholestasis and biliary cirrhosis. Pa-
tients may be diagnosed during an asymptomatic phase of the dis-
ease, which has a relatively favourable prognosis (Beswick 1985;
Balasubramaniam 1990), or may be diagnosed due to symptoms
(the common ones being pruritus, fatigue, jaundice, liver en-
largement, signs of portal hypertension, sicca complex, and scle-
roderma-like lesions), in which case survival is significantly de-
creased. Ninety percent of patients are females between the ages
of 40 and 60 years.

Although the etiology remains unknown, PBC is in many respects
analogous to the graft-versus-host syndrome where the immune
system has become sensitised to foreign proteins. Most PBC pa-
tients show increased class II human leukocyte antigen (HLA) his-
tocompatibility antigen expression on bile duct cells (Ballardini
1984; van den Oord 1986), and cytotoxic T-cells are infiltrating
the bile duct epithelium (Yamada 1986). Other duct systems of
the body with a high concentration of HLA class II antigens on

their epithelium such as the lacrimal and pancreatic glands are
involved in the disease process (Epstein 1982).

Earlier attempts to treat PBC using immune-modulating and other
agents such as azathioprine (Heathcote 1976; Christensen 1985),
prednisolone (Mitchison 1992), chlorambucil (Hoofnagle 1986),
cyclosporine (Wiesner 1990), colchicine (Kaplan 1986; Warnes
1987; Vuoristo 1995), D-penicillamine (Epstein 1981; Matloff
1982; Dickson 1985; Neuberger 1985), or methotrexate (Kaplan
1991; Lindor 1995) have resulted in clinical effects that have not
led to widespread acceptance of these drugs in PBC (Kaplan 1994).

Due to the bile duct lesions and the developing cirrhosis, cholesta-
sis occurs in PBC leading to the accumulation of the hydrophobic
bile acids chenodeoxycholic acid and cholic acid, which may be
hepatotoxic (Hofmann 1987; Chretien 1989). Ursodeoxycholic
acid (UDCA) is the 7 beta-epimer of chenodeoxycholic acid.
UDCA is a more polar and hydrophilic tertiary bile acid, constitut-
ing in man only one to three per cent of biliary bile acids. The hy-
drophilic properties render UDCA less hepatotoxic when retained
in the liver as a result of cholestasis. UDCA has been shown in
animals to increase bile flow (Dumont 1980), and UDCA inhibits
expression of cell surface HLA markers (Calmus 1990). It has been
demonstrated that UDCA administration at a dose of 10-15 mg/
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kg/day leads to UDCA becoming the predominant circulating bile
acid, and the circulating concentrations of endogenous bile acids
diminish with a reduction of cholic acid, chenodeoxycholic acid,
and 3-beta-hydroxy-5-chenolenoic acid (Poupon 1993).

UDCA has been used since 1973 for oral dissolution of gallblad-
der stones (Nakamo 1973). In 1981, Leuschner et al. (Leuschner
1981) observed that patients with gallstones and chronic hepati-
tis subjected to UDCA gallstone therapy showed improvement
in symptoms and laboratory tests. Later on, PBC patients were
reported to respond favourably to UDCA (David 1985; Poupon
1987). These observations led to the launch of several randomised
clinical trials (RCTs), and the therapeutic subject has been ex-
tensively reviewed (Guslandi 1990; Lirussi 1992; Cirillo 1994;
Leuschner 1994; Lim 1995; Poupon 1995; Goulis 1999 a; Goulis
1999 b).

A meta-analysis published in 1994 (Simko 1994) concluded that
UDCA treatment of PBC patients resulted in a beneficial effect
on certain liver tests, histology, and reduction of the number of
patients developing serious complications. However, this meta-
analysis included non-randomised clinical trials, which may be
biased. Further, research has demonstrated that even RCTs, which
reported inadequate or unclear randomisation methods, yielded
estimates of intervention effects that were exaggerated by 30 to
40 per cent (Schulz 1995; Moher 1998; Kjaergard 1999). Finally,
several RCTs have been published since 1992, which represented
the last year of publication of studies included in the meta-analysis
of Simko et al. (Simko 1994), and the last meta-analysis based on
11 RCTs concluded that the therapeutic benefit of UDCA for PBC
needs to be re-examined (Goulis 1999 b). The present systematic
review intends to assess the efficacy and adverse effects of UDCA
in PBC versus placebo treatment or no intervention on the basis
of the results of RCTs.

O B J E C T I V E S

The objectives are on the basis of the RCTs to evaluate the effects
of peroral UDCA treatment of PBC patients versus placebo or no
intervention on:

1. Mortality (outcome measure).

2. Need for liver transplantation (outcome measure).

3. Pruritus.

4. Other clinical symptoms.

5. Liver biochemistry.

6. Liver biopsy findings.

7. Quality of life.

8. Adverse events.

R E S U L T S

Mortality

Combining the results of 14 RCTs demonstrated no significant
effects regarding mortality (OR = 0.94; 95% CI 0.60 to 1.48).
In the UDCA group 44/699 (6.3%) patients died versus 46/692
(6.6%) patients in the control group (Comparison 01-01).

Selecting RCTs that included patients with a median (or mean)
s-bilirubin at entry above 25 micromol (µmol)/l in both arms
of the trial (ATHENS;DALLAS; MAYO-I; MILAN; TAIPEI;
TORONTO) demonstrated an OR = 0.85 (95% CI 0.49 to 1.49)
compared to an OR = 1.14 (95% CI 0.53 to 2.43) in RCTs with
entry s-bilirubin below 26 µmol/l.

Sensitivity analyses taking UDCA dose and duration into consid-
eration did not reveal differing results (Comparison 03-03). RCTs
administrating low UDCA dose (< 10 mg/kg/day) for short treat-
ment duration (< 12 months) (i.e., MILAN) observed an OR =
1.0 (95% CI 0.06 to 16.24), which did not differ significantly
from RCTs administrating low dose (< 10 mg/kg/day) for long
treatment duration (=> 12 months) or administrating high dose (=
> 10 mg/kg/day) for short treatment duration (< 12 months) (i.e.,
FRANKFURT; GÖTEBORG; NEWARK-II; TAIPEI; TOKYO)
(OR = 0.97 (95%CI 0.06 to 15.66) and from RCTs administrat-
ing high dose (=> 10 mg/kg/day) for long treatment duration (=>
12 months) (OR = 0.94 (95% CI 0.60 to 1.49)).

Performing sensitivity analyses on this outcome variable stratifying
RCTs according to their methodological quality (either the Jadad-
score (Comparison 03-01) or the quality-score, taking conceal-
ment of allocation into consideration (data not shown)) did not
change this estimate significantly. The same observation was done
stratifying the RCTs according to the adequacy of generation of
the allocation sequence (Comparison 03-04), allocation conceal-
ment (Comparison 03-05), and blinding (Comparison 04-06) as
well as the use of intention-to-treat analysis (Comparison 03-07).

Including data from the extended follow-up during UDCA-
UDCA versus placebo-UDCA into the analyses (now compris-
ing 72 deaths in 699 patients (10.3%) originally randomised to
UDCA versus 68 deaths in 692 patients (9.8%) originally ran-
domised to placebo) demonstrated an OR = 1.06 (95% CI 0.74
to 1.53) (Comparison 04-01). This estimate was not significantly
changed taking methodological quality (Comparison 04-01) or s-
bilirubin at entry (Comparison 04-04) into consideration.

Liver transplantation

Combining the results of 14 RCTs demonstrated no significant
effects regarding liver transplantation (OR = 0.83; 95% CI 0.52 to
1.32) (Comparison 01-02). In the UDCA group 35/699 (5.0%)
patients were transplanted versus 41/692 (5.9%) patients in the
control group.
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Including data from the extended follow-up during UDCA-
UDCA versus placebo-UDCA into the analyses (now comprising
57 liver transplantations in 699 patients (8.2%) originally ran-
domised to UDCA versus 78 liver transplantations in 692 pa-
tients (11.3%) originally randomised to placebo/no intervention)
demonstrated an OR = 0.68 (95% CI 0.48 to 0.98) (Comparison
04-02). This difference was significant (P = 0.04). This estimate
was not significantly changed taking methodological quality or s-
bilirubin at entry into consideration.

Mortality or liver transplantation

This combined outcome measure was available in 15 RCTs. No
significant effect of UDCA was observed (OR = 0.90; 95% CI
0.65 to 1.26) (Comparison 01-03).

Selecting RCTs with a median (or mean) s-bilirubin at entry above
25 µmol/l in both arms of the trial (ATHENS; DALLAS; MAYO-
I; MILAN; TAIPEI; TORONTO) demonstrated an OR = 0.84
(95% CI 0.55 to 1.29) opposed to an OR = 1.01 (95% CI 0.59 to
1.72) in RCTs with median (or mean) s-bilirubin at entry below
26 µmol/l (Comparison 03-09).

Sensitivity analyses taking UDCA dose and duration into consid-
eration did not reveal different results. RCTs administrating low
UDCA dose (<10 mg/kg/day) for short treatment duration (<12
months) (i.e., MILAN ) observed an OR = 1.0 (95% CI 0.06
to 16.24)), which did not differ significantly from RCTs admin-
istrating low dose (<10 mg/kg/day) for long treatment duration
(=>12 months) or administrating high dose (=>10 mg/kg/day)
for short treatment duration (<12 months) (i.e., FRANKFURT;
GÖTEBORG; NEWARK-II; TAIPEI; TOKYO) (OR = 0.72
(95%CI 0.16 to 3.26) and from RCTs administrating high dose (=
>10 mg/kg/day) for long treatment duration (=>12 months) (OR
= 0.92 (95% CI 0.65 to 1.29)) (Comparison 03-10).

Performing sensitivity analyses on this outcome stratifying RCTs
according to their methodological quality according to the Jadad-
score did not change this estimate significantly (Comparison 03-
08). The same observations were done when stratifying the RCTs
according to the quality scale (data not shown) or according to the
adequacy of generation of the allocation sequence (Comparison
03-11), allocation concealment (Comparison 03-12), and blind-
ing (Comparison 04-13) as well as the use of intention-to-treat
analysis (Comparison 03-14).

Including data from the extended follow-up during UDCA-
UDCA versus placebo/no intervention-UDCA (now comprising
135 deaths or liver transplantations in 713 patients (18.9%) orig-
inally randomised to UDCA versus 151 deaths or liver transplan-
tations in 706 patients (21.4%) originally randomised to placebo/
no intervention) demonstrated an OR = 0.84 (95% CI 0.64 to
1.11) (Comparison 04-03). This estimate was not significantly
changed taking methodological quality (Comparison 04-03) or s-
bilirubin at entry (Comparison 04-06) into consideration.

Pruritus, fatigue, and jaundice

UDCA did not significantly influence either the number of pa-
tients with pruritus (OR = 0.94; 95% CI 0.63 to 1.39) or the
pruritus score. Fatigue was not significantly influenced by UDCA
(OR = 0.76; 95% CI 0.49 to 1.17). The two RCTs (TOKYO;
VILLEJUIF) reporting the number of patients with jaundice ob-
served a significant (P = 0.02) effect of UDCA (OR = 0.32; 95%
CI 0.13 to 0.82).

Autoimmune conditions

In most of the RCTs information on autoimmune conditions was
sparse. However, the MAYO-I trial (Zukowski 1998) evaluated
the autoimmune conditions during UDCA and placebo and did
not find any significant effect of UDCA on associated sicca syn-
drome, Raynaud’s phenomenon, arthritis, or Hashimoto’s thy-
roiditis - neither on disappearance of conditions present at entry
nor acquisition of new conditions.

Portal hypertension

Neither portal pressure (weighted mean difference (WMD) = 0.8
mmHg; 95% CI -2.2 to 3.8 mmHg), number of patients with
development of varices (OR = 0.54; 95% CI 0.25 to 1.17), num-
ber of patients with bleeding varices (OR = 0.53; 95% CI 0.20
to 1.38) nor patients developing hepatic encephalopathy (OR =
0.33; 95% CI 0.05 to 2.38) were significantly affected by UDCA
intervention. However, the number of patients developing ascites
was significantly (P = 0.02) lower in the UDCA group compared
to the control group (OR = 0.40; 95% CI 0.16 to 0.88).

Biochemical variables

UDCA intervention led to a significant improvement in:

s-bilirubin WMD (95%CI) = -10.8 µmol/l (-16.3 to -5.3); P <
0.001 - corresponding to a decrease compared to the control group
of about 25%;

s-alkaline phosphatases WMD (95% CI Random) = 359.0 inter-
national units (IU)/l (-527.4 to -190.5); P < 0.001 - correspond-
ing to a decrease of about 40%;

s-gamma-glutamyl transpeptidase WMD (95% CI) = -258.2 IU/
l (-321.7 to -194.7); P < 0.001 - corresponding to a decrease of
about 50%;

s-aspartate aminotransferase WMD (95% CI Random) = -35.4
IU/L (-53.3 to -17.5); P < 0.001 - corresponding to a decrease of
about 33%;

s-alanine aminotransferase (WMD (95% CI Random) = -36.1
IU/l (-58.1 to -14.0); P < 0.001 - corresponding to a decrease of
about 35%,

s-total cholesterol WMD (95% CI) = -0.5 mmol/l (-0.8 to -0.2);
P < 0.001 - corresponding to a decrease of about 8%; and
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plasma immunoglobulin M WMD (95% CI) = -1.2 g/l (-1.9 to -
0.6); P < 0.001 - corresponding to a decrease of about 24%.

Only one RCT reported s-albumin concentrations (MILAN) and
one the prothrombin index (VILLEJUIF). These variables were
not significantly affected by UDCA intervention.

Liver histology

There were no significant effects of UDCA on either histologi-
cal stage or worsening of fibrosis (OR = 0.70; 95% CI Random
0.37 to 1.31), histological stage (WMD = -0.96; 95% CI Ran-
dom -2.82 to 0.91), or florid duct lesions (Comparison 01-25).
About half of the patients entered into the BARCELONA trial
observed significant improvements in the UDCA group versus the
placebo group in histological stage, portal inflammation, piece-
meal necroses, but no significant effects on ductular proliferation
or cholestasis (Comparison 01-26). Further, the placebo group
had significantly fewer bile ducts per portal tract (Comparison 01-
27).

Quality of life

None of the RCTs examined specific quality-of-life scales. Two
RCTs (NEWCASTLE; GÖTEBORG) evaluated symptoms using
visual analogue scales. None of these showed any significant dif-
ference between the UDCA- and placebo-arms. However, signifi-
cantly (P<0.01) more patients felt better or much better following
UDCA intervention than after placebo in the GÖTEBORG-trial.

Adverse events

There were neither a significant increase in total adverse events
(OR = 1.33; 95% CI 0.72 to 2.46) nor severe adverse events (OR
= 7.39; 95% CI 0.15 to 372.41) in comparing UDCA-patients to
control patients (Comparison 02).

Funnel plot asymmetry

There were no significant associations between numbers of in-
cluded patients and the observed OR of mortality or liver trans-
plantation (R = -0.18, degrees of freedom = 12, z = 0.64, NS).

D I S C U S S I O N

This systematic review could not demonstrate any significant ef-
fect of UDCA on mortality, liver transplantation, and mortality
or liver transplantation of patients with PBC when tested against
placebo/no intervention. When we performed sensitivity analyses
taking disease severity into account - expressed by the s-biliru-
bin level at entry - this did not change our observations. Further,
UDCA was without a significant effect on variables generally con-
sidered important for the prognosis of PBC like s-albumin, pro-
thrombin time, portal pressure, or liver histology. However, the
number of RCTs reporting these outcomes was few. Further, this
review confirms and extends previous observations demonstrating

a significant reduction in liver biochemistry, including s-bilirubin
and liver enzyme activities, jaundice, and ascites following UDCA
intervention. We also observed a significantly lower incidence of
liver transplantation in those patients originally randomised to
UDCA when including data from the UDCA-UDCA versus the
placebo/no intervention-UDCA period (see below). UDCA ap-
peared to be safe and we did not observe any significant increase
in the occurrence of serious and non-serious adverse events based
on the results of the RCTs.

This review included all RCTs published before 2001 dealing with
UDCA intervention for patients with PBC tested versus placebo
or no intervention. Our present findings regarding mortality, liver
transplantation, and mortality or liver transplantation during the
treatment period in which UDCA was compared versus placebo/
no intervention were not sensitive to either dose or duration of
UDCA intervention. The systematic review confirms and extends
the findings of Goulis et al. (Goulis 1999 b), who based their meta-
analysis on 11 RCTs including 1114 randomised patients with
PBC. In the present review, we assessed 16 RCTs randomising a
total of 1422 patients. Despite expanding the evidence base of
about 45 per cent for the number of trials and 28 per cent for the
number of included PBC patients, we were unable to demonstrate
significant effects of UDCA on major outcomes in PBC patients.
In a recent cohort study of 592 PBC patients survival was not
related to UDCA treatment (Prince 2001).

There was no significant funnel plot asymmetry, and accordingly,
no statistical signs of publication bias or other biases. However,
the RCTs included in this review varied regarding methodological
quality. A number of the RCTs failed to report adequate meth-
ods to generate the allocation schedule, conceal the allocation, as
well as preserve the double blinding during interventions. Thus,
the majority of these trials has not been sufficiently blinded and
are therefore liable to bias resulting in an overestimation of inter-
vention efficacy (Schulz 1995; Kjaergard 1999; Kjaergard 2001).
This unblinding may have led to a more optimistic attitude of the
physician and patients towards the course of the disease, which
may have led to an increased likelihood of bias in the report-
ing of symptoms. Dimensions of methodological quality of trials
have been shown to have a significant influence on the effect of
interventions, i.e., trials with inadequate methodological quality
do significantly overestimate the efficacy of interventions (Schulz
1995; Moher 1998; Kjaergard 1999; Kjaergard 2001). Sensitivity
analyses taking methodological quality into account, however, did
not reveal any significant association between trial quality and the
estimates of the effect of UDCA in this sample of 16 RCTs.

This systematic review was not able to demonstrate a significant
efficacy of UDCA on the major outcome measures: mortality, liver
transplantation, and mortality or liver transplantation during the
period in which patients were treated with UDCA versus placebo/
no intervention. This observation is in contrast to some previ-
ous attempts to aggregate data from UDCA-PBC studies (Simko
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1994; Poupon 1997; Poupon 2000). However, Simko et al. (Simko
1994) included non-randomised studies in their meta-analysis,
which are more liable to bias than RCTs. Poupon et al. (Poupon
1997) only included three RCTs in their analysis and Poupon
(Poupon 2000) only included five RCTs in the most recent meta-
analysis. Such meta-analyses run the risk of trial selection bias
(Gluud 2001). Further the two Poupon meta-analyses (Poupon
1997; Poupon 2000) included data on patients from RCTs after
these trials had been terminated - and placebo treated patients
and UDCA treated patients had been switched onto open label
UDCA. When we performed a meta-analysis on the total sam-
ple of RCTs including data on patients switched onto open label
UDCA we were again not able to demonstrate any significant ef-
fect of UDCA on mortality or on the combined outcome mea-
sure of mortality or liver transplantation. This is also in agreement
with the results of the meta-analyses of Goulis et al. (Goulis 1999
b). However, absence of evidence is not the same as evidence of
absence of an effect of UDCA.

It cannot be excluded that the lack of effect observed in this review
may be due to insufficient dose of UDCA or too short a treatment
duration. However, we were unable to detect any consistent asso-
ciation between the dose and/or treatment duration and interven-
tion efficacy in the sensitivity analyses. In fact, the group of trials
treating for more than 12 months with a dose of UDCA above 10
mg/kg/day did not find any significant effect on mortality (OR =
0.94 (95% CI 0.60 to 1.49). Further, it is noteworthy that the two
trials with the longest duration of treating patients with UDCA,
i.e., the ATHENS and the BARCELONA trials, both observed a
trend to a negative effect of UDCA on mortality and on mortality
and liver transplantation. Angulo et al. (Angulo 1999 c) compared
in a one year randomised trial three doses of UDCA for PBC.
They observed significantly better effects on liver biochemistry of
a 13-15 mg/kg/day UDCA dose than of a 5-7 mg/kg/day dose.
However, they did not observe any significant differences between
the 13-15 mg/kg/day and the 23-25 mg/kg/day UDCA dose. A
short-term dose finding study also concluded that UDCA 13.5
mg/kg/day was the optimal dose (Verma 1999).

We observed a significant effect of UDCA on liver transplantation
when including data from the UDCA-UDCA versus the placebo/
no intervention-UDCA period. The decision of if and when to
perform liver transplantation is influenced by many factors: the
attitude of the patient, the attitude of the physician, the time of
referral, the length of the waiting list, etc. Therefore, liver trans-
plantation is an imprecise measure of the stage of progression of
the disease and thus most likely a biased outcome measure. The
fact that s-bilirubin and jaundice decreased in the UDCA treated
group compared to the placebo treated could lead to the observa-
tion of fewer liver transplants in the UDCA group. S-bilirubin is
part of all prognostic indices used for patients with PBC (Pasha
1997). Therefore, a lower s-bilirubin will provide the clinicians
with less impetus to transplant. Accordingly, liver transplantation

as an outcome measure in UDCA trials may make a comparator
look worse. In accordance, when including data from the time
where patients were switched onto open label UDCA we found a
significantly lower incidence of liver transplantation in the UDCA
group than in the group originally randomised to placebo/no in-
tervention. However, UDCA had no significant effect on mor-
tality or the combined outcome measure of mortality and liver
transplantation even when including data from the period of open
UDCA treatment in both arms of the trials. Second, the refer-
rals for liver transplantation occurred mainly after the blinding of
the RCTs had been removed. Unblinded comparisons may exag-
gerate intervention efficacy significantly (Schulz 1995; Kjaergard
2001). Third, the effect of UDCA on liver transplantation was
only marginally significant. Taking the number of comparisons
performed into consideration, a spurious significant P-value due
to repetitive testing (’mass significance’) cannot be excluded. How-
ever, the observation should stimulate further research on the ef-
fects of UDCA for PBC. Bonnand et al. (Bonnand 1999) recently
demonstrated that UDCA treated patients, who normalised their
s-bilirubin concentration, obtained a survival free of liver trans-
plantation not significantly different from placebo treated patients
with a normal baseline s-bilirubin concentration. This study did
not provide data on survival and liver transplantation individually.

Based on the results of four RCTs, we noticed that the prevalence
of patients with ascites was significantly less in the UDCA group
than in the placebo group. This observation may be real, but could
also be a chance finding due to the number of comparisons having
been made without correction of the significance level. Second,
the diagnosis of ascites was clinical and the assessment and the
effect of UDCA on liver biochemistry and/or lack of efficient
blinding could have biased the assessment. Third, UDCA was
without significant effects on portal pressure and s-albumin, which
are important in the pathogenesis of ascites. However, the latter
observations rest on the results of only one RCT each.

PBC is a pathological process starting with portal inflammation
which progresses towards three irreversible stages: a stage of com-
pensated cirrhosis, a stage of decompensated cirrhosis (defined by
high bilirubin levels (> 100 µmol/l), ascites, and variceal bleeding),
and a terminal stage, in which death occurs unless liver transplan-
tation is performed. The mean time to acquire cirrhosis is four to
six years. About 20 per cent develop the decompensated stage over
a four-year period (Christensen 1980) and the mean time to reach
the terminal phase is about four years. The purpose of the RCTs
assessing UDCA for PBC has not been to evaluate whether this bile
acid could reverse the decompensated stage or the terminal stage
of the disease, but rather if UDCA could slow the progression to-
wards the cirrhotic stage and the more advanced stages. It is, there-
fore. interesting to study the effect of UDCA on liver histology.
In this review, we were not able to identify any significant effect
of UDCA on histology. Only one of the individual RCTs found
significant effects on liver histology (BARCELONA). It observed
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positive effects on a number of histological variables, including
the histological stage. This finding, however, may be a spurious
result. Only about half of the randomised patients had a follow-up
liver biopsy. Further, as the trial showed a trend towards a higher
death rate and liver transplantation rate in the UDCA group, this
could have removed some of the more seriously affected livers from
the UDCA group, making those having a biopsy look relatively
less affected. Such subgroup results should be interpreted cau-
tiously (Yusuf 1991; Oxman 1992; Assmann 2000). Another study
(Angulo 1999) has reported a positive effect of UDCA on liver
histology. However, this study was not randomised, but compared
liver histology of a selected group of 16 patients from one study
to that of 51 patients from another trial. Such non-randomised
comparisons cannot be taken as evidence for efficacy of UDCA
in PBC. On the other hand, the findings of the BARCELONA-
trial are interesting and should stimulate more research into the
effect of UDCA on progression of fibrosis in PBC and eventually
cirrhosis development. In this respect, the Markov model analysis
of data from the VILLEJUIF-trial by Corpechot et al. published
in 2000 may support an effect of UDCA on liver histology. How-
ever, the Markov analysis includes data from the UDCA-UDCA
and the placebo-UDCA period and not only from the period in
which patients were strictly randomised to UDCA versus placebo.
Further, some patients entered the analysis with two sets of data
(from the UDCA versus placebo period and the UDCA-UDCA
versus placebo-UDCA period) while other patients entered with
only one set of data. This may raise serious statistical problems
and may invalidate the results of the Markov analysis.

It has been claimed that UDCA is a cost-effective therapy for
PBC (Pasha 1999). However, this cost-effectiveness rests on ex-
trapolation from the results of two selected RCTs (MAYO-I;
TORONTO). It is evident that cost-effectiveness analyses ought
to be performed on the basis of all available evidence and not just
on selected evidence. Considering the annual cost of UDCA of
about $2500 (Pasha 1999) and the findings of the present review,
we challenge the conclusion drawn by Pasha et al. (Pasha 1999)
that UDCA is cost-effective for PBC.

So where are we now? This systematic review as well as the meta-
analysis of Goulis et al. (Goulis 1999 a; Goulis 1999 b) have been
unable to demonstrate a significant effect of UDCA on the inci-
dence of death, liver related death, death or liver transplantation,
and complications of liver disease based on an analysis of data
before and after the patients had been switched onto open label
UDCA. However, in contrast to the meta-analysis of Goulis et
al. (Goulis 1999 a), the present systematic review observed that
UDCA significantly reduced the incidence of liver transplantation
if data after the switch to open label UDCA are considered. Fur-
ther, we found a significant effect of UDCA on liver biochemistry
and ascites and it is possible that UDCA can reduce the progres-
sion of liver histology (BARCELONA). Finally, UDCA appears
safe. Accordingly, we face a difficult situation in which UDCA

has first been perceived as a drug which could reduce mortality
(Poupon 1997), but where later, more comprehensive analyses
(Goulis 1999 b, the present review) cannot confirm this finding.
This places both clinicians and researchers in a difficult position
where one has to base therapeutic decisions on surrogate measures
such as liver biochemistry, liver histology, or outcomes which are
likely to be biased (liver transplantation). The choice is, therefore,
not straightforward and more research is needed.

Both meta-analyses are based on incidence rates and do not have
the advantage of performing survival analyses taking time to events
into consideration. In spite of this shortcoming, we are surprised
by the lack of firm clinical evidence speaking in favour of UDCA
for PBC considering the many articles stating that UDCA im-
proves survival in PBC (Heathcote 2000). If one could obtain in-
dividual patient data from all RCTs treating patients with UDCA
versus placebo or no intervention, analyses adjusting for prog-
nostic variables might reveal important information. In fact, we
strongly support the performance of individual patient data meta-
analysis which could identify subgroups of PBC patients having
the best chance of benefiting from UDCA treatment. Such anal-
yses ought, however, to include data from all or almost all of the
trials performed to date. With information on updated prognosis,
such analyses might give important information.

Evidence about how much medical interventions work may
change over time. Ioannidis and Lau (Ioannidis 2000) recently ap-
plied ’recursive cumulative meta-analyses’ of randomised clinical
trials to evaluate the relative change in the pooled treatment effect
over time for 60 medical interventions within pregnancy/perina-
tal medicine and cardiology. With 500 accumulated patients, the
pooled relative risk may change by about 0.6 to 1.7 fold in the
immediate future. When 2000 patients have been randomised,
the pooled relative risk may change by 0.7 to 1.3 fold. Ioannidis
and Lau concluded that early, wide oscillations in the evolution of
the treatment effect for specific interventions may signal further
major changes in the future (Ioannidis 2000). With 1422 PBC
patients randomised we may all look forward to surprises in the
future. Applying the interpolated ’change factors’ derived from
Ioannidis and Lau to UDCA for PBC could lead to a reduction
of mortality in the future (odds ratio = 0.94 x 0.65 = 0.61), but
could also demonstrate that UDCA increases the mortality (odds
ratio = 0.94 x 1.4 = 1.32). Both estimates are close to the 95%
CI of the estimates based on the RCTs reviewed. The only way
to clarify this issue is by the production of new high quality evi-
dence sufficiently powered, or possibly by performing a systematic
review based on individual patient data from all or almost all of
the RCTs thus far performed. In such an analysis, the data from
trials which cannot provide individual patient data ought to be
included in the analysis based on the published, aggregated data.

A U T H O R S ’ C O N C L U S I O N S
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Implications for practice

The review confirms and extends previous observations showing
a beneficial effect of UDCA on a number of liver biochemical
variables, including s-bilirubin concentration and s-enzyme activ-
ities, jaundice, and ascites in PBC patients. UDCA has few side
effects and it is possible that UDCA may decrease the number
of patients undergoing liver transplantation. However, the review
could not demonstrate a significant effect of UDCA on mortality,
the combined outcome measure of mortality and liver transplan-
tation, pruritus, fatigue, portal pressure, s-albumin, prothrombin
index, and quality of life of patients with PBC. The decision to
use UDCA at present for PBC may, therefore, depends on the
importance of these outcomes to the patient.

Implications for research

This review calls for a reevaluation of the role of UDCA in PBC
even if there is effect on several surrogate outcomes. The absence of
evidence for an effect of UDCA on clinically important outcome
variables, however, does not mean that there is evidence of lack of
effect. Therefore, meta-analyses based on individual patient data,
including subgroup analyses, ought to be performed in order to
identify subgroups that may benefit from UDCA. Such meta-anal-
ysis ought to include the data from the majority of PBC patients
randomised and take into account data from trials from which
individual patient data cannot be obtained. The possible effect on
UDCA on liver histology needs more study. One important sur-
rogate marker is the progression to cirrhosis. The evaluation of the
effect of UDCA on progression to cirrhosis could potentially be
evaluated from individual patient data from previous randomised

trials.

A large randomised trial in non-cirrhotic PBC patients also seems
necessary testing UDCA versus placebo on clinically meaningful
outcome measures. It may also be relevant to carry out trials ran-
domising PBC patients on UDCA to placebo or continued UDCA
treatment. Future trials should use adequate placebo preparations,
and follow recommendations for reporting of trials (www.consort-
statement.org).

A C K N O W L E D G E M E N T S

The chief acknowledgement is to the patients with PBC who took
part in the trials reviewed here and to the researchers who con-
ducted the trials. Special thanks to Albert Pares, Gotaro Toda, Ul-
rich Leuschner, Rolf Olsson, Matti Vuoristo, Keith Lindor, Oliver
FW James, George Papatheodoridis, Rene Poupon, Gerald Salen,
and Shinn-Jang Hwang for providing us with more information
on the RCTs they were involved in. Also thanks to H-D Tauschel
and H Wehle, Dr Falk Pharma GmbH, Germany, J Bernstein, Falk
Symposium, Germany, and Masataka Shimokawa, Tokyo Tan-
abe Co, Ltd., Japan, for providing information on studies. Lise
Lotte Kjaergard is thanked for helpful discussions on trial quality
and selection of trials. Anne Gethe Hee, Dimitrinka Nikolova,
and Nader Salasshahri are thanked for expert assistance during
the preparation of this systematic review. We also thank the peer-
reviwers’ suggestion to include data after the patients had been
switched onto open label UDCA as well as helpful comments from
the contact editors.

R E F E R E N C E S

References to studies included in this review

ATHENS {published data only}

Hadziyannis S, Hadziyannis E. A randomised controlled
trial of ursodeoxycholic acid (UDCA) in primary biliary
cirrhosis (PBC) (AASLD Abstract). Hepatology 1988;8:
1421.
Hadziyannis SJ. Long-term treatment of primary biliary
cirrhosis with ursodeoxycholic acid: the third year of
a controlled trial. XI International Bile Acid Meeting.
Bile Acids as Therapeutic Agents - From Basic Science to
Clinical Practice. Freiburg. 1990:57–8.
∗ Hadziyannis SJ, Hadziyannis ES, Lianidou E, Makris
A. Long-term treatment of primary biliary cirrhosis with
ursodeoxycholic acid: the third year of a controlled trial.
Bile Acids as Therapeutic Agents. From Basic Science to
Clinical Practice. Falk Symposium 58. 1991:287–96.
Hadziyannis SJ, Hadziyannis ES, Makris A. A randomized
controlled trial of ursodeoxycholic acid (UDCA) in primary

biliary cirrhosis (PBC) [abstract]. Hepatology 1989;10:580.
Papatheodoridis GV, Deutsch M, Hadziyannis E, Tzakou
A, Hadziyannis SJ. Ursodeoxycholic-acid for primary biliary
cirrhosis: final results of a 12-year prospective, randomised,
controlled trial. J Hepatol 2000;32(Suppl 2):40.

BARCELONA {published and unpublished data}

Pares A, Caballeria L, Bruguera M, Rodes J. Factors
influencing histological progression of early primary biliary
cirrhosis. Effect of ursodeoxycholic acid. J Hepatol 2001;34
(Suppl 1):189–90.
Pares A, Caballeria L, Rodes J. Long-term ursodeoxycholic
acid treatment delays progression of mild primary biliary
cirrhosis. J Hepatol 2001;34(Suppl 1):187–8.
∗ Parés A, The Spanish Association for the Study of the
Liver. Personal communication 1998.
Parés A for the Spanish Association for the Study of the
Liver. Long-term treatment of primary biliary cirrhosis
with ursodeoxycholic acid: results of a randomized, double-
blind, placebo-controlled trial (abstract). J Hepatol 1997;26

8Ursodeoxycholic acid for primary biliary cirrhosis (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Suppl 1):166.

DALLAS {published data only}

Carithers RL, Luketic VA, Peters M, Zetterman RK, Garcia-
Tsao G, et al.Extended follow-up of patients in the U.S.
multicenter trial of ursodeoxycholic acid for primary biliary
cirrhosis (Abstract). Gastroenterology 1996;110(4):A1163.
Combes B, Carithers RL, Maddrey WC, Munoz SJ,
McDonald MF, Garcia-Tsao G, et al.A randomized, double-
blind, placebo-controlled trial of ursodeoxcholic acid
(UDCA) in primary biliary cirrhosis (AASLD Abstract).
Hepatology 1993;18:175A.
Combes B, Carithers RL, Maddrey WC, Munoz SJ,
McDonald MF, Garcia-Tsao G, et al.A randomized,
double-blind, placebo-controlled trial of ursodeoxycholic
acid (UDCA) in primary biliary cirrhosis (PBC). Falk
Symposium No. 68. XII International Bile Acid Meeting.
Bile Acids and the Hepatobiliary System. From Basic
Science to Clinical Practice. Basel. 1992:43.
Combes B, Carithers RL, Maddrey WC, Munoz SJ,
McDonald MF, Garcia-Tsao G, et al.A randomized, double-
blind, placebo-controlled trial of ursodeoxycholic acid in
primary biliary cirrhosis. Bile Acids and the Hepatobiliary
System. From Basic Science to Clinical Practice. Falk
Symposium 68. 1993:289–91.
Combes B, Carithers RL, Maddrey WC, Munoz SJ,
McDonald MF, Garcia-Tsao G, et al.The American
multicenter primary biliary cirrhosis, Ursodiol versus
placebo study group (PUPS) trial. Falk Symposium No.
80. XIII International Bile Acid Meeting. Bile Acids in
Gastroenterology: Basic and Clinical Aspects. San Diego.
1994:67.
∗ Combes B, Carithers RL Jr, Maddrey WC, Lin D,
McDonald MF, Wheeler DE, et al.A randomized, double-
blind, placebo-controlled trial of ursodeoxycholic acid in
primary biliary cirrhosis. Hepatology 1995;22:759–66.
Combes B, Carithers RL Jr, McDonald MF, Maddrey WC,
Munoz SJ, Boyer JL, et al.Ursodeoxycholic acid therapy in
patients with primary biliary cirrhosis [AASLD abstract].
Hepatology 1991;14:91A.
Combes B, Markin RS, Wheeler DE, Rubin R, West AB,
Mills AS, et al.The effect of ursodeoxycholic acid on the
florid duct lesion of primary biliary cirrhosis. Hepatology

1999;30:602–5.
Emond M, Carithers RL Jr, Luketic VA, Peters M,
Zetterman RK, Garcia-Tsao G, et al.Does ursodeoxycholic
acid improve survival in patients with primary biliary
cirrhosis? Comparison of outcome in the US multicenter
trial to expected survival using the Mayo Clinic prognostic
model [AASLD abstract]. Hepatology 1996;24:168A.

FRANKFURT {published and unpublished data}

Güldütuna S, Leuschner U, Imhof M, Zimmer G.
Treatment of chronic active hepatitis and primary biliary
cirrhosis with ursodeoxycholic acid. Z-Gastroenterol 1992;
30 Suppl 1:49–54.
Leuschner M, Güldütuna S, Imhof M, Bhati S, You T,
Leuschner U. Ursodeoxycholic acid therapy in primary
biliary cirrhosis. Bile acids and the hepatobiliary system. From

Basic Science to Clinical Practice. Falk Symposium 68 1993:
299–302.
Leuschner U, Fischer H, Güldütuna S, Kurtz W, Gatzen
M, Hellstern A, et al.Does ursodeoxycholic acid (UDCA)
influence cell membrane architecture in patients with
primary biliary cirrhosis (PBC)?. Gastroenterology 1989;96:
A621.
Leuschner U, Fischer H, Hübner K. UDCA in der
Behandlung der primären biliären Zirrhose: Ergebnisse
einer kontrollierten Studie. Ergebnisse der Gastroenterologie

1989;24:133.
∗ Leuschner U, Fischer H, Kurtz W, Güldütuna S, Hubner
K, Hellstern A, et al.Ursodeoxycholic acid in primary
biliary cirrhosis: results of a controlled double-blind trial.
Gastroenterology 1989;97:1268–74.
Leuschner U, Fisher H, Hübner K, Güldütuna S, Gatzen M,
Hellstern A, et al.Ursodeoxycholic acid (UDCA) treatment
of primary biliary cirrhosis: clinical and histological results
of a controlled study. Trends in Bile Acid Research. Falk
Symposium 52. 1989:355–8.

GÖTEBORG {published and unpublished data}

Eriksson LS, Olsson R, Glauman H, Prytz H, Befrits R,
Ryden BO, et al.Ursodeoxycholic acid treatment in patients
with primary biliary cirrhosis. A Swedish multicentre,
double-blind, randomized controlled study. Scand-J-

Gastroenterol 1997;32:179–86.

HELSINKI {published and unpublished data}

Kisand KE, Karvonen A-L, Vuoristo M, Färkkilä M,
Lehtola J, Inkovaara J, et al.Ursodeoxycholic acid treatment
lowers the serum levels of antibodies against pyrovate
dehydrogenase and influences their inhibitory capacity
for the enzyme complex in patients with primary biliary
cirrhosis. J Mol Med 1996;74:269–74.
Miettinen TA, Farkkila M, Vuoristo M, Karvonen AL,
Leino R, Lehtola J, et al.Serum cholestanol, cholesterol
precursors, and plant sterols during placebo-controlled
treatment of primary biliary cirrhosis with ursodeoxycholic
acid or colchicine. Hepatology 1995;21:1261–8.
Miettinen TA, Färkkila M, Vuoristo M, Karvonen A-
L, Leino R, Lehtola J, et al.Improvement of serum
noncholesterol sterols may indicate retarded progression
of primary biliary cirrhosis (PBC) in a randomized
placebo controlled two-year trial with colchicine and
ursodeoxycholic acid (AASLD abstract). Gastroenterology

1993;104:A954.
Vuoristo M, Färkkilä M, Gylling H, Karvonen A-L, Leino
R, Lehtola J, et al.Expression and therapeutic response
related to apolipoprotein E polymorphism in primary
biliary cirrhosis. J Hepatol 1997;27:136–42.
∗ Vuoristo M, Farkkila M, Karvonen AL, Leino R, Lehtola J,
Makinen J, et al.A placebo-controlled trial of primary biliary
cirrhosis treatment with colchicine and ursodeoxycholic
acid [see comments]. Gastroenterology 1995;108:1470–8.

MANCHESTER {published data only}
∗ Goddard CJR, Hunt L, Smith A, Fallowfield G, Rowan
B, Warnes TW. A trial of ursodeoxycholic acid (UDCA)

9Ursodeoxycholic acid for primary biliary cirrhosis (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



and colchicine in primary biliary cirrhosis (PBC) (AASLD
abstract). Hepatology 1994;20:151A.
Goddard CJR, Smith A, Hunt L, Halder T, Hillier V,
Rowan B, et al.Surrogate markers of response in a trial of
ursodeoxycholic acid (UDCA) and colchicine in primary
biliary cirrhosis (PBC). Gut 1995;36(Suppl 1):A30.

MAYO-I {published and unpublished data}

Angulo P, Lindor KD, Therneau TM, Jorgensen RA,
Malinchoc M, Dickson Er. Utilization of the Mayo risk
score in patients with primary biliary cirrhosis receiving
ursodeoxycholic acid. Liver 1999;19(2):115–21.
Balan V, Dickson ER, Jorgensen R A, Lindor KD. Effect
of ursodeoxycholic acid on serum lipids of patients with
primary biliary cirrhosis [see comments]. Mayo-Clin-Proc

1994;69:923–9.
Batts KP, Jorgensen RA, Dickson ER, Hofmann AF, Rossi
SS, Ludwig J, et al.The effects of ursodeoxycholic acid on
hepatic inflammation and histological stage in patients with
primary biliary cirhosis (AASLD Abstract). Hepatology

1993;18:175A.
Batts KP, Jorgensen RA, Dickson ER, Lindor KD. Effects
of ursodeoxycholic acid on hepatic inflammation and
histological stage in patients with primary biliary cirrhosis.
Am-J-Gastroenterol 1996;91:2314–7.
Crippin JS, Jorgensen R, Dickson ER, Lindor KD. The
effect of ursodeoxycholic acid compared to placebo on
lumbar spine bone mineral density in patients with primary
biliary cirrhosis. Gastroenterology 1991;100:A732.
Dickson ER, Lindor KD. Beneficial effects of
ursodeoxycholic acid in an open trial of patients with
primary biliary cirrhosis. Bile acids as therapeutic agents.
From Basic Science to Clinical Practice. Falk Symposium
58. 1991:271–2.
Dickson ER, Lindor KD, Baldus WP, Jorgensen RA,
Ludwig J, Murtaugh PA. Ursodiol (URSO) is effective
therapy for patients with primary biliary cirrhosis (PBC).
Falk Symposium No. 68. XII International Bile Acid
Meeting. Bile Acids and the Hepatobiliary System. From
Basic Science to Clinical Practice. Basel. 1992:44.
Dickson ER, Lindor KD, Baldus WP, Jorgensen RA,
Ludwig J, Murtaugh PA. Ursodiol is effective therapy for
patients with primary biliary cirrhosis. Bile Acids and the
Hepatobiliary System. From Basic Science to Clinical
Practice. Falk Symposium 68. 1993:292–3.
Jorgensen RA, Dickson ER, Hofmann AF, Rossi SS,
Lindor KD. Characterisation of patients with a complete
biochemical response to ursodeoxycholic acid. Gut 1995;
36:935–8.
Lacerda MA, Lindor KD, Jorgensen RA, Rossi SS,
Hofmann AF, Salen GR, Dickson ER. Dissimilar patterns
of serum and biliary bile acids in primary biliary cirrhosis
(PBC) patients treated with ursodeoxycholic acid (UDCA).
Hepatology 1993;18(4 (Part 2)):174 A.
Laurin JM, DeSotel CK, Jorgensen RA, Dickson ER, Lindor
KD. The natural history of abdominal pain associated with
primary biliary cirrhosis. Am-J-Gastroenterol 1994;89:

1840–3.
Lindor KD, Baldus WP, Jorgensen RA, Ludwig J, Murtaugh
PA, Dickson ER. Ursodeoxycholic acid (UDCA) is
beneficial therapy for patients with primary biliary cirrhosis
(PBC) [AASLD abstract]. Hepatology 1992;16:91A.
∗ Lindor KD, Dickson ER, Baldus WP, Jorgensen RA,
Ludwig J, Murtaugh PA, et al.Ursodeoxycholic acid in the
treatment of primary biliary cirrhosis [see comments].
Gastroenterology 1994;106:1284–90.
Lindor KD, Janes CH, Crippin JS, Jorgensen RA, Dickson
ER. Bone disease in primary biliary cirrhosis: does
ursodeoxycholic acid make a difference?. Hepatology 1995;
21:389–92.
Lindor KD, Jorgensen RA, Therneau TM, Malinchoc M,
Dickson ER. Ursodeoxycholic acid delays the onset of
esophageal varices in primary biliary cirrhosis. Mayo Clin

Proc 1997;72:1137–40.
Lindor KD, Lacerda MA, Jorgensen RA, DeSotel CK, Batta
AK, Salen G, et al.Relationship between biliary and serum
bile acids and response to ursodeoxycholic acid in patients
with primary biliary cirrhosis. Am J Gastroenterol 1998;93:
1498–504.
Lindor KD, Therneau TM, Jorgensen RA, Malichoc M,
Dickson ER. Effects of ursodeoxycholic acid on survival
in patients with primary biliary cirrhosis. Gastroenterology

1996;110:1515–8.
Lindor KD, Therneau TM, Jorgensen RA, Malinchoc M,
Dickson ER. Effects of ursodeoxycholic acid (UDCA) on
survival in patients with primary biliary cirrhosis (PBC)
[AASLD abstract]. Gastroenterology 1995;108(4):A1111.
Zukowski TH, Jorgensen RA, Dickson ER, Lindor KD.
Autoimmune conditions associated with primary biliary
cirrhosis: response to ursodeoxycholic acid therapy. Am J

Gastroenterol 1998;93:958–961.

MEXICO CITY {published data only}

De la Mora G, Bobadilla J, Romero P, Rodríguez-Leal
G, Morán S, Kershenobich D, et al.Does treatment with
ursodeoxycholic acid (UDCA) really diminish cholesterol
serum levels in primary biliary cirrhosis (PBC)? [IASL
abstract]. Hepatology 1994;19:57I.

MILAN {published data only}
∗ Battezzati PM, Podda M, Bianchi FB, Naccarato R,
Orlandi F, Surrenti C, et al.Ursodeoxycholic acid for
symptomatic primary biliary cirrhosis. Preliminary analysis
of a double-blind multicenter trial. Italian Multicenter
Group for the Study of UDCA in PBC. J-Hepatol 1993;17:
332–8.
Italian Multicenter Project for UDCA Treatment in PBC.
Ursodeoxycholic acid (UDCA) for symptomatic primary
biliary cirrhosis (PBC): a double-blind multicenter trial
(EASL abstract). J Hepatol 1989;9(Suppl 1):87.
Podda M, Almasio P, Battezzati PM, Crosignani A, and
Italian Multicenter Group for the Study of UDCA in PBC.
Long-term effect of the administration of ursodeocycholic
acid alone or with colchicine in patients with primary
biliary cirrhosis: a double-blind multicentre study. Bile

10Ursodeoxycholic acid for primary biliary cirrhosis (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Acids and the Hepatobiliary System. From Basic Science to
Clinical Practice. Falk Symposium 68. 1993:310–5.
Podda M, Battezzati PM, Crosignani A, Bianchi FB, Fusconi
M, Chiaramonte M, et al.Urodeoxycholic acid (UDCA) for
symptomatic primary biliary cirrhosis (PBC): a double-
blind multicenter trial [AASLD abstract]. Hepatology 1989;
10:639.

NEWARK-II {published data only}

Batta AK, Arora R, Salen G, O’Brian C, Senior JR. Effect of
ursodiol on biliary bile acid composition and conjugation
in patients with primary biliary cirrhosis. Gastroenterology

1990;98:222.
O’Brian CB, Senior JR, Sternlieb JM, Sample M, Saul
SM, Arora R, et al.Ursodiol treatment of primary biliary
cirrhosis. Gastroenterology 1990;98:A617.
O’Brian CB, Senior JR, Sternlieb JM, Saul SM. Caution: not
all patients with primary biliary cirrhosis may successfully
be treated by ursodiol. Second International Meeting on

Pathochemistry, Pathophysiology and Pathomechanisms of the

Biliary System and New Strategies for the Treatment of Hepato-

Biliary Diseases. Bologna 1990:208.
Senior JR, O’Brian CB, Dickson ER. Effect of oral ursodiol
treatment on the predicted probability of mortality in
primary biliary cirrhosis. Hepatology 1990;12:438.
∗ Senior JR, O’Brien CB. Mortality risk indices as
outcome measures of the effectiveness of ursodeoxycholic
acid treatment of cholestatic liver diseases. Bile Acids
as Therapeutic Agents. From Basic Science to Clinical
Practice. Falk Symposium 58. 1991:273–85.

NEWCASTLE {published and unpublished data}

Myszor M, Turner I, Mitshison H, Bennett M, Burt
AD, James OFW. No symptomatic or histological benefit
from ursodeoxycholic acid treatment in PBC after 1 year.
Controlled pilot study [IASL abstract]. Hepatology 1990;
12:415.
∗ Turner IB, Myszor M, Mitchison HC, Bennett MK, Burt
AD, James OF. A two year controlled trial examining the
effectiveness of ursodeoxycholic acid in primary biliary
cirrhosis. J Gastroenterol Hepatol 1994;9:162–8.

TAIPEI {published and unpublished data}

Hwang SJ, Chan CY, Lee SD, Wu JC, Tsay SH, Lo
KJ. Ursodeoxycholic acid in the treatment of primary
biliary cirrhosis: a short-term, randomized, double-blind
controlled, cross-over study with long-term follow up. J

Gastroenterol Hepatol 1993;8:217–23.

TOKYO {published data only}
∗ Oka H, Toda G, Ikeda Y, Hashimoto N, Hasumura Y,
Kamimura T, et al.A multi-center double-blind controlled
trial of ursodeoxycholic acid for primary biliary cirhosis.
Gastroenterologia Japonica 1990;25:774–80.
Toda G, Oka H, Hasumura Y, Kamimura T, Ohat Y,
Tsuji T, et al.A multi-center double-blind controlled trial
of ursodeoxycholic acid for primary biliary cirrhosis in
Japan. XI International Bile Acid Meeting. Bile Acids
as Therapeutic Agents - From Basic Science to Clinical
Practice. Freiburg. 1990:76.

TORONTO {published data only}

Ghent CN, Cauch-Dudek K, Heathcote EJ, and the
Canadian PBC Trial Group. Ursodeoxycholic acid therapy
effects on pruritus and fatigue in primary biliary cirrhosis.
Hepatology 1997;26:438 A.
∗ Heathcote EJ, Cauch DK, Walker V, Bailey RJ, Blendis
LM, Ghent CN, et al.The Canadian Multicenter Double-
blind Randomized Controlled Trial of ursodeoxycholic acid
in primary biliary cirrhosis. Hepatology 1994;19:1149–56.
Heathcote EJL, Cauch K, Walker V, Bailey RJ, Blendis LM,
Ghent CN, et al.A double blind randomized controlled
multi-centre trial of ursodeoxycholic acid (UDCA) in
primary biliary cirrhosis (PBC): results from a blinded
interim analysis. XII International Bile Acid Meeting. Bile
Acids and the Hepatobiliary System. From Basic Science to
Clinical Practice. Basel. Falk Symposium No. 68. 1992:45.
Heathcote EJL, Cauch K, Walker V, Bailey RJ, Blendis
LM, Ghent CN, et al.The Canadian multi-centre double
blind randomized controlled trial of ursodeoxycholic acid
in primary biliary cirrhosis [AASLD abstract]. Hepatology

1992;16:91A.
Heathcote EJL, Cauch K, Walker V, Blendis LM, Ghent
CN, Pappas SC, et al.A four-year follow-up study of
ursodeoxycholic acid therapy for primary biliary cirrhosis.
Gastroenterology 1993;104:A914.
Heathcote EJL, Cauch K, Walker V, Blendis LM, Pappas
SC, Wanless IR, et al.A double-blind randomized controlled
multicentre trial of ursodeoxycholic acid in primary biliary
cirrhosis: results from a 1991 interim analysis. Bile Acids
and the Hepatobiliary System. From Basic Science to
Clinical Practice. Falk Symposium 68. 1993:294–8.
Kilmurry MR, Heathcote EJ, Cauch DK, O’Rourke
K, Bailey RJ, Blendis LM, et al.Is the Mayo model
for predicting survival useful after the introduction of
ursodeoxycholic acid treatment for primary biliary cirrhosis?
. Hepatology 1996;23:1148–53.
Neuman MG, Cameron RG, Shear NH, Blendis LM.
Ursodeoxycholic acid reduces fibrosis in primary biliary
cirrhosis (Abstract). XV International Bile Acid Meeting.
Bile Acids and Cholestasis. Titisee, Germany. Falk
Symposium No 108. 1998:59.

VILLEJUIF {published data only}

Calmus Y, Poupon R. Ursodeoxycholic acid (UDCA) in the
treatment of chronic cholestatic diseases. Biochimie 1991;
73:1335–8.
Corpechot C, Carrat F, Bonnand A-M, Poupon RE, Poupon
R. The effect of ursodeoxycholic acid therapy on liver
fibrosis progression in primary biliary cirrhosis. Hepatology

2000;32:1196–9.
Degott C, Zafrani ES, Callard P, Balkau B, Poupon RE,
Poupon R. Histopathologic study of primary biliary
cirrhosis and the effect of ursodeoyxhcolic acid treatment
on histological progression. Hepatology 1999;29:1007–12.
Huet PM, Huet J, Hotte S. Long term effect of
ursodeoxycholic acid (UDCA) on hepatic function and
portal hypertension in primary biliary cirrhosis (PBC)

11Ursodeoxycholic acid for primary biliary cirrhosis (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



[AASLD abstract]. Hepatology 1994;20:202A.
Huet PM, Willems B, Huet J, Poupon R. Effects of
ursodeoxycholic acid (UDCA) on hepatic function and
portal hypertension in primary biliary cirrhosis (PBC).
XII International Bile Acid Meeting. Bile Acids and the

Hepatobiliary System. From Basic Science to Clinical Practice.

Basel. Falk Symposium No. 68 1992;118.
Huet PM, Willems B, Huet J, Poupon R. Effects of
ursodeoxycholic acid (UDCA) on hepatic function and
portal hypertension in primary biliary cirrhosis (PBC)
[AASLD abstract]. Hepatology 1990;12:907.
Poupon R, Poupon RE, the UDCA-PBC Group.
Ursodeoxycholic acid for primary biliary cirrhosis.
International Lugano Symposium on Biliary Physiology
and Diseases: Strategies for the Treatment of Hepatobiliary
Diseases. Lugano. Falk Symposium No. 53. 1989:22.
Poupon R, Poupon RE, The UDCA-PBC Group.
Ursodeoxycholic acid in the treatment of primary biliary
cirrhosis. Strategies for the Treatment of Hepatobiliary

Diseases. Falk Symposium 53 1990:79–81.
Poupon R, the UDCA-PBC Group. Ursodeoxycholic
acid in the treatment of primary biliary cirrhosis. First
International Symposium. Trends and Discovery in Bile
Acid Research. Bora-Bora (French Polynesia). 1990:123–6.
Poupon RE, Balkau B, Eschwege E, Poupon R, Kaplan
MM. A multicenter, controlled trial of ursodiol for the
treatment of primary biliary cirrhosis. Annals of Internal

Medicine 1991;115(6 Suppl 2):48.
∗ Poupon RE, Balkau B, Eschwege E, Poupon R, The
UDCA-PBC Study Group. A multicenter, controlled trial
of ursodiol for the treatment of primary biliary cirrhosis. N

Engl J Med 1991;324:1548–54.
Poupon RE, Balkau B, Guechot J, Heintzmann F. Predictive
factors in ursodeoxycholic acid-treated patients with primary
biliary cirrhosis: role of serum markers of connective tissue.
Hepatology 1994;19:635–40.
Poupon RE, Balkau B, Poupon R, The UDCA-PBC Group.
Beneficial effect of ursodeoxycholic acid (UDCA) in
primary biliary cirrhosis (PBC). Final results of the French
Canadian trial [AASLD abstract]. Hepatology 1990;12:872.
Poupon RE, Chrétien Y, Balkau B, Niard AM, Poupon
R, and the UDCA-PBC Study Group. Ursodeoxycholic
therapy for primary biliary cirrhosis: a four year controlled
study. Hepatology 1992;16:91A.
Poupon RE, Chretien Y, Poupon R, Paumgartner G.
Serum bile acids in primary biliary cirrhosis: effect
of ursodeoxycholic acid therapy. Hepatology 1993;17:
599–604.
Poupon RE, Eschwege E, Poupon R, Attali P, Capron JP,
Erlinger S, et al.Ursodeoxycholic acid for the treatment of
primary biliary cirrhosis. Interim analysis of a double-blind
multicentre randomized trial. The UDCA-PBC Study
Group. J Hepatol 1990;11(1):16–21.
Poupon RE, Ouguerram K, Chretien Y, Verneau C,
Eschwege E, Magot T, et al.Cholesterol-lowering effect
of ursodeoxycholic acid in patients with primary biliary

cirrhosis. Hepatology 1993;17:577–82.
Poupon RE, Poupon R, Balkau B, The UDCA-PBC Study
Group. Ursodiol for the long-term treatment of primary
biliary cirrhosis. The UDCA-PBC Study Group [see
comments]. N Engl J Med 1994;330:1342–7.
Poupon RE, Poupon R, UDCA-PBC Group.
Ursodeoxycholic acid (UDCA) for treatment of primary
biliary cirrhosis (PBC). Interim analysis of a double-blind
multicenter randomized trial. Hepatology 1989;10:639.

References to studies excluded from this review

Angulo 1999
Angulo P, Batts K P, Therneau TM, Jorgensen R A,
Dickson ER, Lindor KD. Long-term ursodeoxycholic acid
delays histological progression in primary biliary cirrhosis.
Hepatology 1999;29(3):644–7. [MEDLINE: 99162351].

Angulo 1999 a
Angulo P, Dickson ER, Therneau TM, Jorgensen RA,
Smith C, DeSotel CK, et al.Comparison of three doses of
ursodeoxycholic acid in the treatment of primary biliary
cirrhosis: a randomized trial. J Hepatol 1999;30:830–5.

Bateson 1998
Bateson MC, Gedling P. Ursodeoxycholic acid therapy for
primary biliary cirrhosis. A 10-year British single-centre
population-based audit of efficacy and survival. Postgraduate

Medical Journal 1998;74(874):482–5.

Brodanova 1997
Brodanova M, Perlik F. Ursodeoxycholic acid in
the treatment of primary biliary cirrhosis [Kyselina
urzodeoxycholova v leceni primarni biliarny cirhozy].
Casopis Lekaru Ceskych 1997;136(7):215–20.

Cauch-Dudek 1998
Cauch-Dudek K, Abbey S, StewartDE, Heathcote EJ.
Fatigue in primary biliary cirrhosis. Gut 1998;43(5):
705–10.

Crippa 1995
Crippa G, Cagnoni C, Castelli A, Concesi C, Girometta S,
Pancotti D, et al.Prolonged treatment with ursodeoxycholic
acid for primary biliary cirrhosis. Clin Ther 1995;146:
367–72.

Crosignani 1996
Crosignani A, Battezzati PM, Setchell KDR, Invernizzi P,
Covini G, Zuin M, Podda M. Tauroursodeoxycholic acid
for treatment of primary biliary cirrhosis. A dose-response
study. Digestive Diseases and Sciences 1996;41(4):809–15.

Eisenburg 1988
Eisenburg J, Eder M, Spengler U, Berg PA, Caselmann
W, Mannes AG, Muntau A. Treatment of primary biliary
cirrhosis with ursodeoxycholic acid. Part 2: Prospective
long-term trial in 21 patients [Ursodesoxycholsaure bei
Primar Biliarer Zirrhose. Teil 2: Prospektive Langzeitstudie
an 21 Patienten]. Fortschritte der Medizin 1988;106(34):
695–8.

Ferri 1993
Ferri F, Bernocchi P, Fedeli S. Tauroursodeoxycholic
acid for treatment of primary biliary cirrhosis. A

12Ursodeoxycholic acid for primary biliary cirrhosis (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



controlled comparison with ursodeoxycholic acid [L’acido
tauroursodesossicolico nel trattamento della cirrosi biliare
primitiva. studio controllato in confronto ad acido
ursodesossicolico]. Clinica Terapeutica 1993;143(4):321–6.

Grippa 1995
Crippa G, Cagnoni C, Castelli A, Concesi C, Girometta S,
Pancotti D, et al.Prolonged treatment with ursodeoxycholic
acid for primary biliary cirrhosis. Clinica Terapeutica 1995;
146(5):367–72.

Ideo 1990
Idéo G, Bellati G, Pedraglio E, Bottelli R, Maggi G. Efficacy
of ursodeoxycholic acid in lowering alanine aminotransferase
and gamma-glutamyl transpeptidase serum levels in patients
with chronic active hepatitis and primary biliary cirrhosis.
Current Therapeutic Research Clinical and Experimental

1990;47(1):62–6.

Ikeda 1996
Ikeda T, Tozuka S, Noguchi O, Kobayashi F, Sakamoto
S, Marumo F, et al.Effects of additional administration of
colchicine in ursodeoxycholic acid-treated patients with
primary biliary cirrhosis: A prospective randomized study.
Journal of Hepatology 1996;24(1):88–94.

Kehagioglou 1991
Kehagioglou K, Dritsas S, Kanatakis S, Tsatsa E, Mastora
M, Chrissikos N, Barbati K. Effect of UDCA on the natural
course of PBC. J Hepatol 1991;13(Suppl 2):S134.

Kim 1997
Kim WR, Poterucha JJ, Jorgensen RA, Batts KP, Hombuger
HA, Dickson-ER, et al.Does antimitochondrial antibody
status affect response to treatment in patients with primary
biliary cirrhosis? Outcomes of ursodeoxycholic acid therapy
and liver transplantation. Hepatology 1997;26(1):22–6.

Kneppelhout 1992
Kneppelhout JC, Mulder CJJ, Van Berge Henegouwen GP,
De Vries RA, Brandt K-H. Ursodeoxycholic acid treatment
in primary biliary cirrhosis with the emphasis on late stage
disease. Netherlands Journal of Medicine 1992;41(1):11–6.

Krzeski 1999
Krzeski P, Habior A, Zych W, Walewska-Zielecka B, Butruk
E. Effects of ursodeoycholic acid treatment on bilirubin
concentration and survival of patients with primary biliary
cirrhosis [Wplyw leczenia kwasem ursodezoksycholowym na
stezenie bilirubiny i przezycie chorych z pierwotna zolciowa
marskoscia watroby]. Gastroenterol Pol (Gastroenterologia-

Polska) 1999;6(3):231–4.

Larghi 1997
Larghi A, Crosignani A, Battezzati PM, De-Valle G,
Allocca M, Invernizzi P, et al.Ursodeoxycholic and tauro-
ursodeoxycholic acids for the treatment of primary biliary
cirrhosis: A pilot crossover study. Alimentary Pharmacology

and Therapeutics 1997;11(2):409–14.

Leuschner 1996
Leuschner M, Guldutuna S, You T, Hubner K, Bhatti S,
Leuschner U. Ursodeoxycholic acid and prednisolone versus
ursodeoxycholic acid and placebo in the treatment of early

stages of primary biliary cirrhosis. Journal of Hepatology

1996;25(1):49–57.

LONDON 1998
Verma A, Ahmed HA, Jazrawi RP, Davis T, Bland M,
Benson M, et al.Determining the most efficacious dose of
ursodeoxycholic acid in primary biliary cirrhosis (Abstract).
XV International Bile Acid Meeting. Bile Acids and
Cholestasis. Falk Symposium No 108. Titisee, Germany.
1998:62.

Lotterer 1990
Lotterer E, Stiehl A, Raedsch R, Foelsch UR, Bircher J.
Ursodeoxycholic acid in primary biliary cirrhosis: No
evidence for toxicity in the stages I to III. Journal of

Hepatology 1990;10(3):284–90.

Matsuzaka 1994
Matsuzaki Y, Doy M, Tanaka N, Shoda J, Osuga T, Nakano
M, Aikawa T. Biochemical and histological changes after
more than four years of treatment of ursodeoxycholic acid in
primary biliary cirrhosis. Journal of Clinical Gastroenterology

1994;18(1):36–41.

Matsuzaki 1990
Matsuzaki Y, Tanaka N, Osuga T, Aikawa T, Shoda J,
Doi M, Nakano M. Improvement of biliary enzyme levels
and itching as a result of long-term administration of
ursodeoxycholic acid in primary biliary cirrhosis. American

Journal of Gastroenterology 1990;85(1):15–23.

MAYO-II 1997
Lindor KD, Jorgensen R, Theneau TM, Smith C, Mahoney
DW, Dickson ER. Comparison of three different doses of
ursodeoxycholic acid in the treatment of primary biliary
cirrhosis: a randomized trial. Hepatology 1997;26:438 A.

NEWARK-I
Batta AK, Arora R, Salen G, Katz S. Ursodeoxycholic
acid improves liver function and reduces serum and
urinary endogenous bile acids in primary biliary cirrhosis.
Hepatology 1988;8:1221 (A).
Batta AK, Arora R, Salen G, Tint GS, Eskreis D, Katz S.
Characterization of serum and urinary bile acids in patients
with primary biliary cirrhosis by gas-liquid chromatography-
mass spectrometry: effect of ursodeoxycholic acid treatment.
J Lipid Res 1989;30:1953–62.
Batta AK, Salen G, Arora R, Shefer S, Tint GS, Abroon J, et
al.Effect of ursodeoxycholic acid on bile acid metabolism in
primary biliary cirrhosis. Hepatology 1989;10:414–9.
Eskreis D, Abroon J, Katz S, Salen G, Arora R.
Ursodeoxycholic acid treatment of primary biliary cirrhosis.
Am J Gastroenterology 1988;83:1065 (A).

NEWARK-III
Batta AK, Salen G, Mirchandani R, Tint GS, Shefer S,
Batta M, et al.Effect of long-term treatment with ursodiol
on clinical and biochemical features and biliary bile acid
metabolism in patients with primary biliary cirrhosis. Am J

Gastroenterol 1993;88:691–700.

Ogino 1993
Ogino H, Unoura M, Kawai H, Terasaki S, Yanagi M,
Matsushita E, et al.Effect of urosodeoxycholic acid therapy

13Ursodeoxycholic acid for primary biliary cirrhosis (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



on lymphocyte function of patients with primary biliary
cirrhosis. Acta Hepatologica Japonica 1993;34(4):306–12.

Okuyama 1988
Okuyama S, Higuchi T, Ichimiya H, Hayashi H, Sakamoto
N. A case of primary biliary cirrhosis - 4 years’ treatment
with 300 mg/day ursodeoxycholic acid. Acta Hepatologica

Japonica 1988;29(6):799–802.

Osuga 1989
Osuga T, Tanaka N, Matsuzaki Y, Aikawa T. Effect of
ursodeoxycholic acid in chronic hepatitis and primary
biliary cirrhosis. Digestive Diseases and Sciences 1989;34(12
SUPPL.):49S–51S.

Peridigoto 1992
Perdigoto R, Wiesner RH. Progression of primary biliary
cirrhosis with ursodeoxycholic acid therapy. Gastroenterology

1992;102(4):1389–91.

Podda 1989
Podda M, Ghezzi C, Battezzati PM, Bertolini E, Crosignan
A, Petroni ML, Zuin M. Ursodeoxycholic acid for chronic
liver diseases. Journal of Clinical Gastroenterology 1988;10(
(SUPPL. 2)):S25–S31.
Podda M, Ghezzi C, Battezzati PM, Bertolini E, Crosignani
A, Petroni ML, Zuin M. Effect of different doses of
ursodeoxycholic acid in chronic liver disease. Digestive

Diseases and Sciences 1989;34(12 SUPPL.):59S–65S.

Poupon 1987
Poupon R, Poupon RE, Calmus Y, et-al. Is ursodeoxycholic
acid an effective treatment for primary biliary cirrhosis?.
Lancet 1987;1(8537):834–6.

Poupon 1989
Poupon R, Balkau B, Legendre C, Lévy VG, Chrétien
Y, Poupon RE. Ursodeoxycholic acid improves histologic
features and progression of primary biliary cirrhosis.
Hepatology 1989:637.

Poupon 1996
Poupon RE, Huet PM, Poupon R, Bonnand A-M, Van
Nhieu JT, Zafrani ES, et al.A randomized trial comparing
colchicine and ursodeoxycholic acid combination to
ursodeoxycholic acid in primary biliary cirrhosis. Hepatology

1996;24(5):1098–103.

Schonfeld 1997
Schonfeld JV, Breuer N, Zotz RB, Beste M, Goebell H.
Serial quantitative liver function tests in patients with
primary biliary cirrhosis: A prospective long-term study.
Digestion 1997;58(4):396–401.

Shibata 1992
Shibata J, Fujiyama S, Honda Y, Sato T. Combination
therapy with ursodeoxycholic acid and colchicine for
primary biliary cirrhosis. Journal of Gastroenterology and

Hepatology 1992;7(3):277–82.

Stiehl 1990
Stiehl A, Rudolph G, Raedsch R, Moller B, Hopf U,
Lotterer E, et al.Ursodeoxycholic acid-induced changes
of plasma and urinary bile acids in patients with primary
biliary cirrhosis. Hepatology 1990;12(3 I):492–7.

Taha 1994
Taha AS, Allison MC, Myara A, Trivin F, Duncan A,
Russell RI. Does cholestyramine reduce the efficacy of
ursodeoxycholic acid in primary biliary cirrhosis?. European

Journal of Gastroenterology and Hepatology 1994;6(6):535–8.

Takezaki 1991
Takezaki E, Nishibayashi H, Murakami S, Kagawa K,
Ohmori H, Kohda T, et al.A case of primary biliary
cirrhosis with a histological improvement after long-term
therapy with ursodeoxycholic acid. IRYO Japanese Journal

of National Medical Services 1991;45(4):376–81.

Toda 1998
Toda G, Tanaka N, Ikeda Y, Kobayashi K, Inoue K, Onji
M, et al.Dose-dependency of effect of ursodeoxycholic acid
on primary biliary cirrhosis: a randomised, double-blind
controlled study. KAN-TAN-SUI (Japan) 1998;37:443–60.

Unoura 1990
Unoura M, Ogino H, Mizuno Y, Urabe T, Matsushita
E, Kaneko S, et al.Effects of ursodeoxycholic acid on
lymphocyte functions in primary biliary cirrhosis. XI
International Bile Acid Meeting. Bile Acids as Therapeutic
Agents - From Basic Science to Clinical Practice. Freiburg.
1990:Abstract No. 77.

Van de Meeberg 1996
van de Meeberg PC, Wolfhagen FH, Van Berge-
Henegouwen GP, Salemans JM, Tangerman A, van Buuren
HR, et al.Single or multiple dose ursodeoxycholic acid for
cholestatic liver disease: biliary enrichment and biochemical
response. J Hepatol 1996;25:887–94.

Van Hoogstraten 1998
Van Hoogstraten HJ, De Smet MB, Renooij W, Breed JG,
Engels LG, Den Ouden-Muller JW, et al.A randomized
trial in primary biliary cirrhosis comparing ursodeoxycholic
acid in daily doses of either 10 mg/kg or 20 mg/kg. Dutch
Multicentre PBC Study Group. Aliment Pharmacol Ther

1998;12:965–71.

Verma 1999
Verma A, Jazrawi RP, Ahmed HA, Davis T, Bland JM,
Benson M, et al.Optimum dose of ursodeoxycholic
acid in primary biliary cirrhosis. European Journal of

Gastroenterology and Hepatology 1999;11(10):1069–76.

Wirth 1994
Wirth HP, Meyenberger C, Altorfer J, Ammann R, Blum
HE. Eosinophilia in primary biliary cirrhosis: Regression
under therapy with ursodeoxycholic acid [Eosinophilie
bei Primar Biliarer Zirrhose: Regredienz unter Therapie
mit Ursodesoxycholsaure]. Schweizerische Medizinische

Wochenschrift 1994;124(19):810–5.

Wirth 1995
Wirth HP, Zala G, Meyenberger Ch, Ammann R. Subtype
pattern of antimitochondrial antibodies in primary biliary
cirrhosis and response to ursodeoxycholic acid [Bedeutung
des subtypenmusters antimitochondrialer Antikorper
bei Primar Biliarer Zirrhose fur die Prognostischen
Parameter und das Ansprechen auf Ursodesoxycholsaure].

14Ursodeoxycholic acid for primary biliary cirrhosis (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Schweizerische Medizinische Wochenschrift 1995;125(15):
750–4.

Wolfhagen 1994
Wolfhagen FH, van Buuren HR, Schalm SW. Combined
treatment with ursodeoxycholic acid and prednisone in
primary biliary cirrhosis. Neth J Med 1994;44:84–90.

Yamazaki 1992
Yamazaki M, Morimoto H, Wakabayashi T, Suzuki K, Kida
H, Sugioka G, et al.A patient with asymptomatic primary
biliary cirrhosis associated with eosinophilic infiltration and
peripheral eosinophilia improved by the administration of
ursodeoxycholic acid. Acta Hepatologica Japonica 1992;33
(4):348–52.

Yamazaki 1996
Yamazaki K, Nakadate I, Suzuki K, Sato S, Masuda T.
Eosinophilia in primary biliary cirrhosis. American Journal

of Gastroenterology 1996;91(3):516–22.

Yokomori 1996
Yokomori H, Oda M, Kamegaya Y, Motoori T, Ohbu M,
Ishii H. Rapid improvement of intractable pruritus in a
case with primary biliary cirrhosis by a combined therapy
of ursoderoxycholate (UDCA) and cholestyramine (CS) -
Serum bile acid analysis. Acta Hepatologica Japonica 1996;
37(2):102–8.

References to studies awaiting assessment

Kao 1991
Kao JH, Lai MY, Lin JW, Yang PM, Sheu JC, Chen DS, et
al.Therapeutic effect of ursodeoxycholic acid on early-stage
primary biliary cirrhosis. Journal of the Formosan Medical

Association 1991;90(10):970–4.

Villarreal 1991
Garcia Villarreal L, Zozaya JM, Macias E, Garcia Gonzalez
N, Quiroga J, Conchillo F, Prieto J. Ursodeoxycholic acid
in primary biliary cirrhosis. Results of short and medium-
term administration and differences between early and
advanced stages [Tratamiento de la cirrosis biliar primaria
con acido ursodesoxicolico. resultados a corto y medio
plazo y relacion con el estudio de la enfermedad]. Revista

Espanola de Enfermedades Digestivas 1991;80(5):311–5.

Additional references

Ahrens 1950
Ahrens EH Jr, Payne MA, Kunkel HG, Eisenmenger WJ,
Blondheim SH. Primary biliary cirrhosis (classical article).
Medicine-Baltimore 1994;73(5):264–80.

Angulo 1999 b
Angulo P, Batts KP, Therneau TM, Jorgensen RA, Dickson
ER, Lindor KD. Long-term ursodeoxycholic acid delays
histological progression in primary biliary cirrhosis.
Hepatology 1999;29:644–7.

Angulo 1999 c
Angulo P, Dickson ER, Therneau TM, Jorgensen RA,
Smith C, De Lnage SM, et al.Comparison of three doses of

ursodeoxycholic acid in the treatment of primmary biliary
cirrhosis: a randomized trial. J Hepatol 1999;30:830–5.

Assmann 2000
Assmann SF, Pocock SJ, Enos LE, Kasten LE. Subgroup
analysis and other (mis)uses of baseline data in clinical trials.
Lancet 2000;355:1064–9.

Balasubramaniam 1990
Balasubramaniam K, Grambsch PM, Wiesner RH,
Lindor KD, Dickson ER. Diminished survival in
asymptomatic primary biliary cirrhosis. A prospective study.
Gastroenterology 1990;98:1567–71.

Ballardini 1984
Ballardini G, Mirakian R, Bianchi FB, Pisi E, Doniach D,
Bottazzo GF. Aberrant expression of HLA-DR antigens on
bileduct epithelium in primary biliary cirrhosis: relevance
to pathogenesis. Lancet 1984;ii:1009.

Beswick 1985
Beswick DR, Klatskin G, Boyer JL. Asymptomatic primary
biliary cirrhosis: a progress report on long-term follow-up
and natural history. Gastroenterology 1985;89:267–71.

Bodenheimer 1988
Bodenheimer H Jr, Schaffner F, Pezzullo J. Evaluation
of colchicine therapy in primary biliary cirrhosis.
Gastroenterology 1988;95:124–9.

Bonnand 1999
Bonnand A-M, Heathcote EJ, Lindor KD, Poupon RE.
Clinical significance of serum bilirubin levels under
ursodeoxyhcolic acid therapy in patients iwth primary
biliary cirrhosis. Hepatology 1999;29:39–43.

Calmus 1990
Calmus Y, Gane P, Rouger P, Poupon R. Hepatic
expression of class I and class II major histocompatibility
complex molecules in primary biliary cirrhosis: effect of
ursodeoxycholic acid. Hepatology 1990;1:12–5.

Chretien 1989
Chretien Y, Poupon R, Gherardt MF, Chazouilleres O,
Labbe D, Myara A, et al.Bile acid glycine and taurine
conjugates in serum of patients with primary biliary
cirrhosis: effect of ursodeoxycholic treatment. Gut 1989;
30:1110–5.

Christensen 1980
Christensen E, Crowe JP, Doniach D, Popper H, Ranek
L, Rodés J, et al.Clinical pattern and course of disease
in primary biliary cirrhosis based on the analysis of 236
patients. Gastroenterology 1980;78:236–46.

Christensen 1985
Christensen E, Neuberger J, Crowe J, Altman DG, Popper
H, Portmann B, et al.Beneficial effect of azathioprine and
prediction of prognosis in primary biliary cirrhosis. Final
results of an international trial. Gastroenterology 1985;89:
1085–91.

Cirillo 1994
Cirillo NW, Zwas FR. Ursodeoxycholic acid in the
treatment of chronic liver disease. Am J Gastroenterol 1994;
89:1447–52.

15Ursodeoxycholic acid for primary biliary cirrhosis (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Combes 1999
Combes B, Markin RS, Wheeler DE, Rubin R, West AB,
Mills AS, et al.The effect of ursodeoxycholic acid on the
florid duct lesion of primary biliary cirrhosis. Hepatolgy

1999;30:602–5.

David 1985
David R, Kurtz W, Strohm WD, Leuschner U. Die
Wirkung von Ursodeoxycholsäure bei chronischen
Lebererkrankungen: eine Pilotstudie [abstract]. Z

Gastroenterol 1985;23:420.

DeMets 1987
DeMets DL. Methods of combining randomized clinical
trials: strengths and limitations. Stat Med 1987;6:341–8.

DerSimonian 1986
DerSimonian R, Laird N. Meta-analysis in clinical trials.
Controlled Clin Trials 1986;7:177–88.

Dickson 1985
Dickson ER, Fleming TR, Wiesner RH, Baldus WP,
Fleming CR, Ludwig J, et al.Trial of penicillamine in
advanced primary biliary cirrhosis. N Engl J Med 1985;312:
1011–5.

Dumont 1980
Dumont M, Erlinger S, Uchman S. Hypercholeresis
induced by ursodeoxycholic acid and 7-ketolithocholic
acid in the rat: possible role of bicarbonate transport.
Gastroenterology 1980;79:82–9.

Egger 1997
Egger M, Davey Smith G, Schneider M, Minder C. Bias
in meta-analysis detected by a simple graphical test. BMJ

1997;315:629–34.

Epstein 1981
Epstein O, Jain S, Lee RG, Cook DG, Boss AM, Scheuer
PJ, et al.D-penicillamine treatment improves survival in
primary biliary cirrhosis. Lancet 1981;1(8233):1275–7.

Epstein 1982
Epstein O, Chapman RWG, Lake-Bakaar G, Foo AY,
Rosalki SB, Sherlock S, et al.The pancreas in primary
biliary cirrhosis and primary sclerosing cholangitis.
Gastroenterology 1982;83(6):1177–82.

Gluud 1999 (a)
Gluud C, Christensen E. Ursodeoxycholic acid (UDCA) in
primary biliary cirrhosis (PBC) - a Cochrane Hepato-Biliary
Systematic review. J Hepatol 1999;30(Suppl 1):83.

Gluud 2001
Gluud C, Christensen E. Ursodeoxycholic acid for primary
biliary cirrhosis - lessons for the future. J Hepatol 2001;34
(5):787–8.

Goulis 1999 a
Goulis J, Leandro G, Burroughs AK. No evidence for
ursodeoxycholic acid (UDCA) therapy in primary biliary
cirrhosis (PBC): a meta-analysis (Abstact). J Hepatol 1999;
30(Suppl 1):57.

Goulis 1999 b
Goulis J, Leandro G, Burroughs AK. Randomised controlled
trials of ursodeoxycholic-acid therapy for primary biliary
cirrhosis: a meta-analysis. The Lancet 1999;354:1053–60.

Guslandi 1990
Guslandi M. Treatment of chronic liver disease with
ursodeoxycholic acid. J Internat Med Res 1990;18:497–505.

Heathcote 1976
Heathcote J, Ross A, Sherlock S. A prospective controlled
trial of azathioprine in primary biliary cirrhosis.
Gastroenterology 1976;70:656–60.

Heathcote 2000
Heathcote EJ. Management of primary biliary cirrhosis.
hepatology 2000;31:105–1013.

Hofmann 1987
Hofmann AF, Popper H. Ursodeoxycholic acid for primary
biliary cirrhosis. Lancet 1987;ii:398–9.

Hoofnagle 1986
Hoofnagle JH, Davis GL, Schafer DF, Peters M, Avigan
MI, Pappas SC, et al.Randomized trial of chlorambucil
for primary biliary cirrhosis. Gastroenterology 1986;91:
1327–34.

Ioannidis 2000
Ioannidis JPA, Lau J. What certainty can there be on how
much treatment work? Empirical insight from recursive
cumulative meta-analyses (Abstract). 8th International
Cochrane Colloquium, October. Johannesburg: The South
African Cochrane Centre, 2000:21.

Jadad 1996
Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds
DJ, Gavaghan DJ, McQuay HJ. Assessing the quality of
reports of randomized clinical trials: is blinding necessary?.
Control Clin Trials 1996;17:1–12.

Kaplan 1986
Kaplan MM, Alling DW, Zimmerman HJ, Wolfe HJ,
Sepersky RA, Hirsch GS, et al.A prospective trial of
colchicine for primary biliary cirrhosis. N Engl J Med 1986;
315:1448–54.

Kaplan 1991
Kaplan MM, Knox TA. Treatment of primary
biliaary cirrhosis with low-dose weekly methotrexate.
Gastroenterology 1991;101:1332–8.

Kaplan 1994
Kaplan MM. Primary biliary cirrhosis - a first step in
prolonging survival. N Engl J Med 1994;330:1386–7.

Kjaergard 1999
Kjaergard LL, Villumsen J, Gluud C. Quality of randomised
clinical trials affects estimates of intervention efficacy
(abstract). Cochrane Collaboration Colloquium. Rome:
1999:??.

Kjaergard 2001
Kjaergard LL, Villumsen J, Gluud C. Reported
methodological quality and discrepancies between large and
small randomized trials in meta-analyses. Annals of Internal

Medicine 2001;135(11):982–9.

16Ursodeoxycholic acid for primary biliary cirrhosis (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Leuschner 1981
Leuschner U, Leuschner M, Hüber K. Gallstone dissolution
in patients with chronic active hepatitis [abstract].
Gastroenterology 1981;80:1834.

Leuschner 1985
Leuschner U, Leuschner M, Sieratzki J, Kurtz W, Hübner
K. Gallstone dissolution with ursodeoxycholic acid in
patients with chronic active hepatitis and two years follow-
up. A pilot study. Dig Dis Sci 1985;30(7):642–9.

Leuschner 1994
Leuschner U. Ursodeoxycholic acid therapy in primary
biliary cirrhosis. Scand J Gastroenterol 1994;29 Suppl 204:
40–6.

Lim 1995
Lim AG, Jazrawi RP, Northfield TC. The ursodeoxycholic
acid story in primary biliary cirrhosis. Gut 1995;37:301–4.

Lindor 1995
Lindor KD, Dickson ER, Jorgensen RA, Anderson
ML, Wiesner RH, Gores GJ, et al.The combination of
ursodeoxycholic acid and methotrexate for patients with
primary biliary cirrhosis: the results of a pilot study.
Hepatology 1995;22:1158–62.

Lirussi 1992
Lirussi F, Okolicsanyi L. Cytoprotection with
ursodeoxycholic acid: effect in chronic non-cholestatic and
chronic cholestatic liver disease. Ital J Gastroenterol 1992;
24:31–5.

MacMahon 1949
MacMahon HE, Thannhauser SJ. Xanthomatous biliary
cirrhosis (a clinical syndrome). Ann Intern Med 1949;30:
121.

Matloff 1982
Matloff DS, Alpert E, Resnick RH, Kaplan MM. A
prospective trial of D-penicillamine in primary biliary
cirrhosis. N Engl J Med 1982;306(6):319–26.

Mitchison 1992
Mitchison HC, Palmer JM, Bassendine MF, Watson AJ,
Record CO, James OF. A controlled trial of prednisolone
treatment in primary biliary cirrhosis. Three-year results. J

Hepatol 1992;15:336–44.

Moher 1998
Moher D, Pham B, Jones A, Cook DJ, Jadad AR, Moher
M, et al.Does quality of reports of randomised trials affect
estimates of intervention efficacy reported in meta-analyses?
. Lancet 1998;352:609–13.

Nakamo 1973
Nakamo YU, Nakamo K. Some cases of gallstones dissolved
by bile acid preparations. J Nat Counc Communal Hosp

1973;70:25–32.

Neuberger 1985
Neuberger J, Christensen E, Portmann B, Caballeria J,
Rodes J, Ranek L, et al.Double blind controlled trial of D-
penicillamine in patients with primary biliary cirrhosis. Gut

1985;26(2):114–9.

Oxman 1992
Oxman AD, Gayatt GH. A consumer’s guide to subgroup
analyses. Annals of Internal Medicine 1992;116:78–84.

Pasha 1997
Pasha TM, Dickson ER. Survival algorithms and outcome
analysis in primary biliary cirrhosis. Seminars in Liver

Disease 1997;17:147–58.

Pasha 1999
Pasha T, Heathcote J, Gabriel S, Cauch-Dudek K, Jorgensen
R, Therneau T, et al.Cost-effectiveness of ursodeoxycholic
acid therapy in primary biliary cirrhosis. Hepatology 1999;
29:21–6.

Poupon 1987
Poupon R, Poupon RE, Calmus Y, Chretien Y, Ballet F,
Darnis F. Is ursodeoxycholic acid an effective treatment for
primary biliary cirrhosis?. Lancet 1987;i:834–6.

Poupon 1993
Poupon RE, Chretien Y, Poupon R, Paumgartner G.
Serum bile acids in primary biliary cirrhosis: effect
of ursodeoxycholic acid therapy. Hepatology 1993;17:
599–604.

Poupon 1995
Poupon R, Poupon RE. Ursodeoxycholic acid therapy
of chronic cholestatic conditions in adults and children.
Pharmac Ther 1995;66:1–15.

Poupon 1997
Poupon RE, Lindor KD, Cauch-Dudek K, Dickson RE,
Poupon R, Heathcote JE. Combined analysis of randomized
controlled trials of ursodeoxycholic acid in primary biliary
cirrhosis. Gastroenterology 1997;113:884–90.

Poupon 2000
Poupon RE. Ursodeoxycholic acid for primary biliary
cirrhosis: lessons from the past - issues for the future. J

Hepatol 2000;32:685–8.

Prince 2001
Prince MI, Chetwynd A, Diggle PJ, Metcalf JV, James OF.
Long-term survival in ’modern’ PBC is significantly better
than the Mayo Model predicts. J Hepatol 2001;34(Suppl
1):216.

Sacks 1987
Sacks HS, Berrier J, Reitman D, Angona-Berk VA, Chalmers
TC. Meta-analysis of randomised controlled trials. N Engl J

Med 1987;19:450–5.

Schulz 1995
Schulz KF, Chalmers I, Hayes, R, Altman DG. Empirical
evidence of bias. Dimensions of methdological quality
associated with estimates of treatment in controlled trials.
JAMA 1995;273:408–12.

Simko 1994
Simko V, Michael S, Prego V. Ursodeoxycholic therapy in
chronic liver disease: a meta-analysis in primary biliary
cirrhosis and in chronic hepatitis. Am J Gastroenterol 1994;
89:392–8.

17Ursodeoxycholic acid for primary biliary cirrhosis (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



van den Oord 1986
van den Oord JJ, Sciot R, Desmet VJ. Expression of MHC
products by normal and abnormal bile duct epithelium. J

Hepatol 1986;3(3):310–7.

Verma 1999
Verma A, Jazrawi RP, Ahmed HA, Davis T, Bland JM,
Benson M, et al.Optimum dose of ursodeoxycholic
acid in primary biliary cirrhosis. European Journal of

Gastroenterology & Hepatology 1999;11:1069–76.

Vuoristo 1995
Vuoristo M, Farkkila M, Karvonen AL, Leino R, Lehtola J,
Makinen J, et al.A placebo-controlled trial of primary biliary
cirrhosis treatment with colchicine and ursodeoxycholic
acid [see comments]. Gastroenterology 1995;108:1470–8.

Warnes 1987
Warnes TW, Smith A, Lee FI, Haboubi NY, Johnson PJ,
Hunt L. A controlled trial of colchicine in primary biliary
cirrhosis: trial design and preliminary report. J Hepatol

1987;5:1–7.

Wiesner 1990
Wiesner RH, Ludwig J, Lindor KD, Jorgensen RA, Baldus
WP, Homburger HA, et al.A controlled trial of cyclosporine
in the treatment of primary biliary cirrhosis. N Engl J Med

1990;322(20):1419–24.

Wolfhagen 1998
Wolfhagen FH, van Hoogstraten HJ, van Burren HR, van
Berge-Henegouwen GP, tet Kate FJ, Hop WC, van der
Hoeck EW, et al.Triple therapy iwth ursodeoxycholic acid,
prednisone and azathioprine in primary biliary cirrhosis:
a 1-year randomised placebo-controlled study. J Hepatol

1998;29:736–42.

Yamada 1986
Yamada G, Hyodo I, Tobe K, Mizuno M, Nishihara T,
Kobayashi T, et al.Ultrastructural immunocytochemical
analysis of lymphocytes infiltrating bile duct epithelia in
primary biliary cirrhosis. Hepatology 1986;6(3):385–91.

Yusuf 1991
Yusuf S, Wittes J, Probstfield J, Tyroler HA. Analysis and
interpretation of treatment effects in subgroups of patients
in randomised clinical trials. JAMA 1991;266:93–8.

Zukowski 1998
Zukowski TH, Jorgensen RA, Dickson ER, Lindor KD.
Autoimmune conditions associated with primary biliary
cirrhosis: response to ursodeoxycholic acid therapy. Am J

Gastroenterol 1998;93:958–61.

References to other published versions of this review

Christensen 1997
Christensen E, Gluud C. Ursodeoxycholic acid for primary
biliary cirrhosis (Protocol). The Cochrane Library 1997,
Issue 4.

Gluud 1999
Gluud C, Christensen E. Ursodeoxycholic acid for primary
biliary cirrhosis (Updated protocol). The Cochrane Library

1999, Issue 2.

Gluud 1999 (b)
Gluud C, Christensen E. Ursodeoxycholic acid (UDCA)
in primary biliary cirrhosis (PBC) - a Cochrane Hepato-
Biliary systematic review. J Hepatol 1999;30(Suppl 1):83
(Abstract).

∗ Indicates the major publication for the study

F E E D B A C K

Ursodyeoxycholic acid for primary biliary cirrhosi

Summary
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its significance, or lack thereof, is apparent.Thank you for your consideration.
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of an extra reference in the Background section.
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“Primary biliary cirrhosis (PBC) is a rather rare, chronic liver disease of unknown etiology. It was first comprehensively described by
Ahrens and co-workers in 1950 (Ahrens 1950).”
This was changed into:
“Primary biliary cirrhosis (PBC) is a rather rare, chronic liver disease of unknown etiology. It was first comprehensively described around
1950 (MacMahon 1949; Ahrens 1950).”
Therefore, the review was not marked as ’Updated’, we only changed the date of last amendment.
Your comment has made me realise the importance of keeping track of all changes, no matter how small. We shall remember that when
we update our review in late 2003.
Christian Gluud
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H:S Rigshospitalet
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of my criticisms.
11.06.2003

Contributors

Christian Gluud, Erik Christensen.

S O U R C E S O F S U P P O R T

External sources of support

• The 1991 Pharmacy Foundation DENMARK
• The Danish Medical Research Council’s Grant on Getting Research into Practice (GRIP) DENMARK
• Copenhagen Hospital Corporation’s Grant on Getting Research into Practice (GRIP) DENMARK

Internal sources of support

• The Copenhagen Trial Unit, Centre for Clinical Intervention Research, H:S Rigshospitalet DENMARK
• Copenhagen Hospital Corporation DENMARK

N O T E S

In the first protocol (Christensen 1997) published for this systematic review we intended to perform meta-analyses adjusting for
prognostic variables. However, we chose not to perform such analyses as most of the RCTs reported balanced randomisation results at
entry.

I N D E X T E R M S

19Ursodeoxycholic acid for primary biliary cirrhosis (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Medical Subject Headings (MeSH)

Administration, Oral; Cholagogues and Choleretics [adverse effects; ∗therapeutic use]; Liver Cirrhosis, Biliary [∗drug therapy]; Ran-
domized Controlled Trials as Topic; Ursodeoxycholic Acid [adverse effects; ∗therapeutic use]

MeSH check words

Humans

20Ursodeoxycholic acid for primary biliary cirrhosis (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


