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A B S T R A C T

Background

Primary biliary cirrhosis is a chronic progressive cholestatic liver disease of presumed autoimmune etiology, characterised by the
destruction of small intrahepatic bile ducts and the eventual development of cirrhosis and liver failure. Its progression may be influenced by
immunosuppression. Glucocorticosteroids are potent immunosuppressive agents, but they are associated with significant adverse e@ects,
including osteoporosis.

Objectives

To systematically evaluate the beneficial and harmful e@ects of glucocorticosteroids versus placebo or no intervention for patients with
primary biliary cirrhosis.

Search methods

The Cochrane Hepato-Biliary Controlled Trials Register, The Cochrane Library, MEDLINE, EMBASE, and the full text of the identified studies
were searched until June 2004. The search strategy included terms for primary biliary cirrhosis and glucocorticosteroids (including
the names of frequently used preparations). Previous research groups and manufacturers were contacted for additional references. No
language restrictions were applied.

Selection criteria

Double-blind, single-blind, or unblinded randomised clinical trials evaluating any preparation of glucocorticosteroids versus placebo or no
intervention in patients with primary biliary cirrhosis diagnosed by abnormal liver function tests and either anti-mitochondrial antibodies
or histology were included. Additional agents were allowed if they were administered to both groups equally.

Data collection and analysis

The quality of the randomised clinical trials was evaluated by methodology components (generation of allocation sequence; allocation
concealment; blinding; follow up). Analyses were performed according to the intention-to-treat method with missing data being accounted
for by imputation.

Main results

Only two underpowered trials (reporting 36 and 40 patients) were identified. These di@ered markedly in their inclusion criteria and
treatment protocols. Both stated that they used placebo. However, allocation concealment was unclear. Only one trial reported any
patient deaths. No significant improvement in mortality was identified (odds ratio (OR) 0.42, 95% confidence interval (CI) 0.10 to 1.76).
Improvements in serum markers of liver inflammation and liver histology were identified. Potentially prognostically linked markers such
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as bilirubin and albumin were incompletely reported. Bone mineral density (weighted mean di@erence -2.84%, 95% CI -4.16 to -1.53) and
the number of patients with any adverse event (OR 8.99, 95% CI 2.15 to 37.58) were significantly increased in the glucocorticosteroid group.

Authors' conclusions

There is insu@icient data to support or reject the use of glucocorticosteroids for patients with primary biliary cirrhosis. It may be appropriate
to consider a large prospective randomised clinical trial on this topic.

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

No evidence to support or refute glucocorticosteroids for patients with primary biliary cirrhosis

Primary biliary cirrhosis is a chronic progressive cholestatic liver disease of presumed autoimmune aetiology. The clinical course might
be improved by glucocorticosteroids. Only two small randomised clinical trials on this topic were identified. The trials were not large
enough in terms of sample size or length of follow up to allow changes in mortality to be adequately evaluated. Glucocorticosteroids were
associated with improvement in serum markers of inflammation and liver histology, both of which were of uncertain clinical significance.
Glucocorticosteroids were also associated with adverse events, including reduced bone mineral density. Further trials are necessary if the
e@ectiveness of glucocorticosteroids is to be properly evaluated.
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B A C K G R O U N D

Primary biliary cirrhosis (PBC) is a chronic liver disease
characterised by the presence of serum autoantibodies
(predominantly the highly disease specific anti-mitochondrial
antibody (AMA)) and progressive portal inflammation leading
eventually to a varying degree of cholestasis and in a proportion of
patients to cirrhosis and the complications of liver failure (Kaplan
1996). Patients with PBC represent a highly heterogeneous group.
Presentation with the complications of liver failure is now rare,
and many patients present with asymptomatic disease found
during investigation of unrelated problems or during 'well person
screening' (Prince 2000).

The aetiology of PBC is unknown but may reflect an autoimmune
process given the presence of autoantibodies, a T-lymphocyte
predominant hepatic infiltrate, and peripheral up-regulation of
alloreactive T-lymphocytes (Palmer 1999). Given that the hepatic
damage in PBC may be immunologically mediated, a number
of immune modulating therapies have been investigated for
their e@ects on prognosis. These have included azathioprine
(Christensen 1985), chlorambucil (Hoofnagle 1986), cyclosporine
(Wiesner 1990), colchicine (Kaplan 1986; Warnes 1987; Vuoristo
1995; Gong 2004), D-penicillamine (Epstein 1981; Matlo@ 1982;
Neuberger 1985; Dickson 1985), and methotrexate (Kaplan 1991;
Lindor 1995). However, the results of these trials have not lead to a
widespread use of any of these drugs (Verma 1999).

Ursodeoxycholic acid is a hydrophilic bile acid that has been
shown to increase bile flow in animals and to replace a
significant proportion of the circulating bile acid pool in humans
following oral administration (Combes 1999b). Ursodeoxycholic
acid may therefore decrease the biliary concentration of potentially
hepatotoxic bile acids. Ursodeoxycholic acid may also have
local immunomodulatory e@ects. Ursodeoxycholic acid has been
evaluated versus placebo or no intervention for PBC in 16
randomised clinical trials (RCTs) (Gluud 1999). Eleven of these RCTs
were included in a meta-analysis (Goulis 1999) and all 16 have been
analysed in a Cochrane systematic review (Gluud 2001a). Neither
of these reviews have reported a statistically significant e@ect of
ursodeoxycholic acid on mortality, although serum (s)-bilirubin
levels were significantly reduced.

Glucocorticosteroids have widespread immunomodulatory e@ects
including down regulation of lymphocyte immune responses
(Cupps 1982). Glucocorticosteroids have been reported to be
beneficial to liver function tests in PBC (Mitchison 1992). However,
they have not entered widespread clinical use. This may be partly
due to concerns regarding the e@ect of glucocorticosteroids on
bone mineral density (Stellon 1985). Early reports of PBC observed
a high incidence of osteoporosis and osteomalacia (Ahrens 1950;
Atkinson 1956). The majority of patients are now less frankly
cholestatic at the time of diagnosis than in these early reports
and osteoporosis may be no more common in patients with PBC
than in age- and sex-matched controls (Newton 2001). We have
been unable to identify meta-analyses or systematic reviews on
glucocorticosteroids for patients with PBC.

O B J E C T I V E S

The objectives are, on the basis of randomised clinical trials, to
evaluate the e@ects of glucocorticosteroids tested versus placebo
or no intervention in patients with PBC on mortality, need for

liver transplantation, clinical symptoms, liver biochemistry, liver
histology, and adverse events.

M E T H O D S

Criteria for considering studies for this review

Types of studies

The randomised clinical trials may be unpublished or published
as an article, an abstract, or a letter, with no language limitations
applied. The randomised clinical trials should use a proper method
of randomisation. Thus, trials using quasi-randomisation (for
example alternation) were excluded. Randomised clinical trials
were included if they were double-blind, single-blind, or unblinded.

Types of participants

Patients with PBC diagnosed by any method encompassing
elevated serum activity of alkaline phosphatases (or other markers
of intrahepatic cholestasis), and at least one of the following: a
positive result for serum mitochondrial antibody or liver biopsy
findings diagnostic for or compatible with PBC.

Types of interventions

Administration of peroral, intramuscular, or intravenous
glucocorticosteroids of any type including prednisone,
prednisolone, budesonide, beclomethasone, etc. tested versus
placebo or no intervention. Collateral interventions with other
immunosuppressive medication, ursodeoxycholic acid, or other
interventions are allowed as long as both intervention arms of the
randomised clinical trial receive similar collateral interventions.

Types of outcome measures

The following outcome measures were assessed:

(1) Number of patients dying (primary outcome measure).
(2) Number of patients undergoing liver transplantation (primary
outcome measure).
(3) Number of patients dying or undergoing liver transplantation
(primary outcome measure).
(4) Pruritus.
(5) Other clinical symptoms (jaundice, (bleeding) oesophageal
varices, (bleeding) gastric varices, ascites, hepatic encephalopathy,
hepato-renal syndrome, sicca complex, fatigue).
(6) Liver biochemistry.
(7) Liver biopsy findings.
(8) Quality of life.
(9) Adverse events (including clinical Addisonianism, biochemical
hypoadrenalism, diabetes mellitus, osteoporosis, and infective
episodes). The adverse events are defined as any untoward
medical occurrence in a patient in either of the two arms of
the included randomised clinical trials, which did not necessarily
have a causal relationship with the treatment, but did, however,
result in a dose reduction, discontinuation of treatment, or
registration of the event as an adverse event/side e@ect. The
adverse events are subdivided into non-serious adverse events
and serious adverse events according to the ICH-GCP guidelines
(ICH-GCP 1997). Serious adverse events are any event that: led
to death, was life-threatening, required inpatient hospitalisation
or prolongation of existing hospitalisation, resulted in persistent
or significant disability or congenital anomaly/birth defect, any
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important medical event which may have jeopardised the patient
or required intervention to prevent it.
(10) Health economics: the estimated costs connected with the
interventions were weighed against any possible health gains.

Search methods for identification of studies

The Cochrane Hepato-Biliary Group Controlled Trials Register, The
Cochrane Library, MEDLINE, EMBASE, and full text searches were
combined until June 2004 (see Appendix 1). Further trials were
sought by reading the reference lists of the identified studies. We
wrote to the principal authors of the identified randomised clinical
trials and enquired about additional randomised clinical trials they
might know of. We also wrote to the pharmaceutical companies
involved in the production of non-generic glucocorticosteroid
preparations to obtain unpublished randomised clinical trials.

Data collection and analysis

The meta-analysis was performed following the recommendations
given by The Cochrane Collaboration and Sacks et al (Sacks 1987).

Patient characteristics, diagnosis, and interventions
The following items were recorded from the individual randomised
clinical trials: mean (or median) age, sex ratio, stage of PBC, mean
duration of PBC, other baseline characteristics including serum (s)-
bilirubin concentration, type, dose and form of glucocorticosteroid
intervention, and type of intervention in the control group, other
immunosuppressive medication or ursodeoxycholic acid or other
collateral interventions.

Selection and data-extraction
All randomised clinical trials considered for inclusion were
analysed independently by two of the contributors (MP and CG),
who conferred in cases of disagreement. Disagreements were
solved by discussion or the third reviewer (EC) functioning as
an ombudsman. All randomised clinical trials in this review had
pertinent data extracted independently by two contributors (MP
and CG), who conferred in the case of disagreement. Disagreements
were solved by discussion or the third reviewer (EC) functioning as
an ombudsman.

We wrote to all groups having conducted randomised clinical trials
on glucocorticosteroids for PBC including a list of identified trials,
asking the trialists about any additional trials they might know of.
We also asked the trialists to clarify any detail of their randomised
clinical trial that was insu@iciently described in the published
reports.

All identified trials are listed and trials excluded from the meta-
analysis of the review are identified with the reason for exclusion.

We extracted data for the entire time patients were on
glucocorticosteroid versus placebo/no intervention in order to
secure data from the most unbiased comparisons. However,
where possible we also extracted data on mortality and/or liver
transplantation from the maximal follow-up of each randomised
clinical trial, including data from patients switched from blinded to
open label therapy.

Methodological quality of included randomised clinical trials
The methodological quality of the randomised clinical trials was
assessed by the following components: generation of the allocation

sequence, allocation concealment, blinding, and follow up (Schluz
1995; Moher 1998; Kjaergard 2001).

Generation of the allocation sequence
Adequate: by table of random numbers, computer generated
random numbers, coin tossing, shu@ling or similar.
Unclear: if the trial was described as randomised, but the method
used for the allocation sequence generation was not described.
Inadequate: if a system involving dates, names, or admittance
numbers were used for the allocation of patients. Such trials were
excluded from the review.

Allocation concealment
Adequate: if the allocation of patients involved a central
independent unit, on-site locked computer, identically appearing
numbered drug bottles or containers prepared by an independent
pharmacist or investigator, or sealed envelopes.
Unclear: if the trial was described as randomised, but the method
used to conceal the allocation was not described.
Inadequate: if the allocation sequence was known to the
investigators who assigned participants or if the study was quasi-
randomised. Such studies were excluded.

Blinding
Adequate: if the trial was described as double blind and the method
of blinding involved identical placebo or active drugs.
Unclear: if the trial was described as double blind, but the method
of blinding was not described.
Not performed: if the trial was not double blind or the method of
blinding was inappropriate.

Follow-up
Adequate: if the numbers and reasons for dropouts and
withdrawals in all intervention groups were described or if it was
specified that there were no dropouts or withdrawals.
Unclear: if the report gave the impression that there had been no
dropouts or withdrawals, but this was not specifically stated.
Inadequate: if the number or reasons for dropouts and withdrawals
were not described.

It was intended to perform subgroup analyses, in which trials were
grouped according to the adequacy of generation of the allocation
sequence, allocation concealment, double-blinding, and follow-up
(Kjaergard 2001). The major intended subgroup analysis was to
stratify the trials into:
(1) High-quality randomised clinical trials, ie, those having
adequate generation of the allocation sequence, allocation
concealment, blinding, and follow-up.
(2) Intermediate-quality randomised clinical trials, ie, those being
inadequate according to one of these components.
(3) Low-quality randomised clinical trials, ie, those being
inadequate according to more than one of these components.

Statistical methods
All analyses were performed according to the intention-
to-treat method, ie, including all randomised patients. The
statistical package (RevMan Analyses) provided by The Cochrane
Collaboration was used. We examined intervention e@ects by
using both a random-e@ects model (DerSimoian 1986) and a
fixed-e@ect model (DeMets 1987) with the significance level set
at P < 0.05. If the results of the two analyses led to the same
conclusion, we presented only the results of the fixed-e@ect
analysis. In case of discrepancies of the two models, we reported

Glucocorticosteroids for primary biliary cirrhosis (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

4



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

the results of both models. We explored the presence of statistical
heterogeneity by chi-squared test with significance set at P <
0.10 and measured the quantity of heterogeneity or inconsistency

by I2 (Higgins 2002). Due to the few anticipated trials and the
relative large number of outcomes that we assessed, we interpreted
significant results with caution. Whenever the random model is
used the 95% confidence interval (CI) is su@ixed 'random'. In cases
where significant heterogeneity is found, the potential causes for
heterogeneity will be explored by performing sensitivity analyses.

Sensitivity analyses were planned for major outcome measures
(death; death or liver transplantation; symptoms; liver
biochemistry; liver histology) taking methodological quality, dose,
type and duration of glucocorticosteroid treatment, additional
therapy, and PBC severity estimated from the s-bilirubin level
at entry into consideration. We performed sensitivity analyses
to assess the impact of patient withdrawal or loss of follow-
up on primary outcomes ('intention-to-treat analysis using
imputation' (Alderson 2004)). In the 'best-worst-case' scenario
analyses, we assumed that none of glucocorticosteroid-group
patients but all control dropouts had the primary outcomes. In
the 'worst-best-case' scenario analyses, we assumed the opposite:
all dropouts from the glucocorticosteroid-group but no controls
had primary outcomes. In the reported scenario, we assumed that
none of glucocorticosteroid and controls dropouts had primary
outcomes, whereas in the likely scenario, we assumed that
corticosteroid and placebo dropouts both had the worst outcome.

For secondary outcomes, we adopted 'available case analysis',
ie, include data on only those whose results are known, using a
denominator the total number of patients who completed the trial
for the particular outcome in question. Thus, in the review, the
number of patients as the denominator might change according to
the secondary outcomes investigated.

Funnel plot asymmetry was planned to be explored by regression
analyses (Egger 1997).

R E S U L T S

Description of studies

Search results
The literature search yielded 168 references. MEDLINE identified
122 references. The Cochrane Library identified 118 references, 30
of which were not on MEDLINE. EMBASE identified 24 references,
12 of which were not identified by the previous two methods. The
Cochrane Hepato-Biliary Group Controlled Trials Register identified
22 references, four of which were new (all of which were meeting
abstracts). Nine further references were identified from reference
lists.

Direct contact to 27 researchers who were known to be active in
the study of PBC or senior authors of previous randomised trials
of therapy for PBC did not identify any further completed trials.
Three authors, however, provided details of potentially relevant
randomised clinical trial protocols. However, all three studies were
abandoned prior to randomisation. One of these trials was a
European multicentre study. The other two were single centre
studies based in England and Greece.

Out of these, 140 references were clearly irrelevant to this review
and could be excluded on the basis of their titles and abstracts. The

43 remaining references described 16 studies of glucocorticosteroid
usage for PBC patients.

The search strategy was repeated in all databases in June 2004.
This updated search also corrected for a typographical error that
had occurred in the earlier search (in all four databases the
misspelt term "Budenoside" had inadvertently been substituted
for "Budesonide"). In this updated search 17 additional references
were identified in MEDLINE, 38 in The Cochrane Library, five in
EMBASE, and no additional references in The Cochrane Hepato-
Biliary Group Controlled Trials Register. Review of the titles and
abstracts of the additional references identified that none of these
was relevant to the review.

Included studies
Two randomised clinical trials of glucocorticosteroid usage met
the criteria for this review. These two trials were described in
10 references. The included studies di@ered markedly in their
inclusion criteria (especially with respect to the severity of liver
disease in participants) and treatment protocols.

The Newcastle 1989 trial excluded patients with 'early' PBC, defined
as Scheuer histological 'stage-one' disease. A significant number
of patients in this trial had advanced PBC, with 14 (39%) out of
36 patients having cirrhosis on initial liver biopsy and 19 (53%)
patients having initial s-bilirubin greater than twice the upper
limit of normal (mean s-bilirubin in all patients 40.0 µmol/L). In
contrast the Frankfurt 1999 trial excluded patients with advanced
PBC defined as cirrhosis on initial biopsy, varices, ascites, or hepatic
encephalopathy. Six of 39 patients had Ludwig 'stage-one' disease.
No data on initial s-bilirubin levels were reported in this trial.

Patients in the Newcastle 1989 trial received prednisolone (initially
30 mg daily, titrated down to 10 mg daily maintenance over eight
weeks) versus placebo and were followed up for a maximum of
three years. All patients received intramuscular vitamin D and
oral calcium supplements as prophylaxis against osteoporosis. No
patients received ursodeoxycholic acid during the trial.

Patients in the Frankfurt 1999 trial received budesonide (3 mg three
times daily) versus placebo for two years. All patients also received
ursodeoxycholic acid 10-15mg/kg daily. All patients were either
previously untreated with ursodeoxycholic acid (n = 24) or had
ursodeoxycholic acid omitted for 10 weeks prior to enrolment (n =
15). Previous use of ursodeoxycholic acid was not reported for one
patient. Patients in Frankfurt 1999 did not receive prophylaxis for
osteoporosis.

The Newcastle 1989 trial excluded patients over age 70 or those
who had had recent glucocorticosteroid therapy. Frankfurt 1999
excluded patients with diabetes, pregnancy, glaucoma, peptic
ulceration, or uncontrolled hypertension. Both trials were small (36
and 40 patients respectively). Both trials used similar high-standard
definitions of PBC that included histological confirmation.

Both trial authors responded to requests for additional data. No
additional data were available for the Frankfurt 1999 trial. An
unpublished medical doctor dissertation gave additional data for
the Newcastle 1989 trial.

Excluded studies
A total of 14 studies reported in 33 references were excluded
for the reasons given in the Table of excluded studies. Eleven of
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these studies were case series comparing the features of patients
before and aRer steroid therapy with no control group. One study
was excluded as it included a small number of patients with
PBC along with patients with other liver diseases but it was not
possible to obtain data for the PBC patients alone. One study
was excluded because it used alternate allocation rather than
randomisation. One study was excluded as the patients received
either glucocorticosteroids and azathioprine or double placebo and
was thus examining the e@ect of combined immunosuppression
rather than glucocorticosteroids.

Risk of bias in included studies

Neither of the included trials reported power calculations to
assess sample size. Both trials were considerably underpowered to
identify clinically relevant outcomes. Neither trial defined a primary
outcome measure a priori. The Newcastle 1989 trial used a post hoc
derived composite outcome measure.

Both trials reported adequate methods for generating
randomisation schedules (random number tables in the Newcastle
1989 and computerised methods in Frankfurt 1999). The Newcastle
1989 trial randomised patients in pairs (matched by age,
menopausal status, and liver disease severity). It was not possible
to match two patients and these were randomised separately.
Analysis did not, however, use paired statistical tests.

No methods of allocation concealment were described.

Both trials used identical placebos to maintain blinding during the
first year. The Newcastle 1989 trial was unblinded aRer the first
year for unstated reasons. Nether trial reported assessments of the
success of the blinding. This is especially relevant to the Newcastle
1989 trial where a high incidence of steroid-related cosmetic e@ects
were reported (see below).

Follow up was adequate in the Newcastle 1989 trial. Follow up
was unclear in the Frankfurt 1999 trial where the exact number
of patients lost to follow up varies between abstracts which
describe no loss to follow up (two abstract reports, but very
little detail reported and no mortality data recorded), three losses
(one abstract) and one loss (peer reviewed report). The authors
attributed these di@erences to "reclassification" (personal contact
2003). The primary outcomes are assessed using data for all
patients in the Frankfurt 1999 trial using the most complete data set
(one loss to follow up), with the e@ect of this loss being examined
through intention-to-treat analysis using imputation as described
above.

E=ects of interventions

Number of deaths
Eight deaths occurred in the Newcastle 1989 trial; three in
steroid-treated patients (at 26, 33, and 35 months) and five in
placebo-treated patients (at 3, 15, 20, 30, and 36 months). The
earliest of these deaths was attributed to deterioration prior
to randomisation. All deaths were described as "liver related"
although one followed a myocardial infarction (active treatment
arm). There were no reported deaths in the Frankfurt 1999 trial. The
combined odds ratio for death was 0.45 (95% CI 0.09 to 2.26) during
the whole follow up in the reported scenario and worst-best-case
scenario, and was 0.42 (95% CI 0.10 to 1.76) in the likely and best-
worst-case scenario. ARer one year, the odds ratios of death were
0.28 (95% CI 0.01 to 7.40) and 0.30 (95% CI 0.03 to 3.01), respectively.

Due to the small number of trials we did not perform any subgroup
analysis.

Number of liver transplants
Only one patient (in the placebo-treated arm in the Newcastle
1989 trial) underwent liver transplantation around 20 months aRer
inclusion. This patient died shortly aRerwards.

Number of deaths and liver transplants
As the sole patient undergoing liver transplantation died shortly
aRer surgery, the combined odds ratio for death or transplantation
were the same in all analyses as the odds ratios of death alone (see
above).

Symptoms of liver disease
Neither trial reported progression of individual symptoms of liver
disease during the trial, nor were standardised methods used to
assess any symptoms. The Newcastle 1989 trial reported that itch
or fatigue improved during the initial high-dose phase of treatment
in 15 patients in the active treatment arm and none in the placebo
arm. This improvement disappeared before the end of the first year
of therapy in nine of the steroid-treated patients. Symptoms during
treatment were not reported in the Frankfurt 1999 trial.

Complications of liver disease
Complications were more frequent in the Newcastle 1989
trial possibly reflecting the di@erences in inclusion criteria. Two
placebo-treated patients in the Newcastle 1989 trial are reported
as developing jaundice within one year of inclusion, one of whom
also developed hepatic encephalopathy. A graph of bilirubin levels
in patients in the Newcastle 1989 trial indicates that the number of
patients with a s-bilirubin level greater 50 µmol/L at last recording
rose from 5 to 6 in prednisolone-treated patients and from 4
to 6 in placebo-treated patients. The number of patients whose
bilirubin doubled was three and five, respectively. ARer three years,
two further patients in the placebo-treated group developed new
complications of liver disease (one ascites and one encephalopathy
and bleeding).

Two placebo-treated patients in Frankfurt 1999 trial and three-
placebo treated patients in the Newcastle 1989 trial developed
varices. The combined odds ratio of developing any presentation of
portal hypertension was 0.13 (95% CI 0.02 to 1.16).

Biochemical variables
Both trials reported biochemical variables as percentage change
from baseline (except for bilirubin and albumin levels in the
Newcastle 1989 trial). As the patients included in these studies
di@ered greatly in their initial disease severity, interpretation and
combination of these data may be problematic.

Glucocorticosteroid-treated patients had a greater proportionate
reduction in activity of alkaline phosphatase (WMD -30.4%, 95% CL
-43.0 to -17.0), IgG levels (in fixed- but not random-e@ects models)
(-17.4%, 95% CL -22.6 to -11.7 (fixed e@ects); -33.9%, 95% CL -75.1 to
+7.2 (random e@ects)), and IgM levels (-23.2%, 95% CL-36.4 to - 9.7)
aRer one year. Bilirubin and albumin levels were not recorded in the
Frankfurt 1999 trial and were not significantly altered by therapy in
the Newcastle 1989 trial (both reported as 'non-significant').

Histological changes
A total of 35 patients in the Newcastle 1989 trial underwent repeat
liver biopsy aRer one year. Histology worsened in 1 out of 19
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actively treated patients and 6 out of 16 placebo-treated patients
(Fisher's exact test P = 0.02). Interpretation of histology in the
Frankfurt 1999 trial is di@icult as 13 (33%) patients refused repeat
biopsy. Using an unvalidated semi-quantitative assessment scale,
histology worsened more in the placebo-treated patients (3.5%
deterioration versus 30.3% improvement, P < 0.001). The number of
patients with improved histology is not reported. It is not possible
to provide a combine the histological results in these studies given
di@ering methods of assessment.

Adverse events
The frequency of steroid-related adverse e@ects di@ered markedly
between the two trials. Nine patients (47%) in the active arm of
the Newcastle 1989 trial developed Cushingoid facies and six (32%)
developed other problems that were thought to be steroid related
(diabetes (n = 2), weight gain (n = 1), duodenal ulcer (n = 1), and
furuncles (n = 1)). Seven other non-hepatic events were recorded
in the steroid arm that were not thought to be treatment related.
In total, 15 patients developed one or more adverse events (a total
of 22 adverse events) reported in the active arm of therapy versus
four in the placebo arm. The Frankfurt 1999 trial reported only one
patient developing any treatment related adverse event - a single
patient who su@ered marked suppression of endogenous cortisol
secretion and loss of bone mineral density (10.6% at one year). The
risk of developing adverse events was significantly increased in the
glucocorticosteroid group versus the placebo group (OR 8.99, 95%
CI 2.15 to 37.58).

Femoral bone mineral density reduction was greater in steroid
patients at one year of follow up than in control patients in both
studies. This was significant in fixed but not random e@ects models.
(WMD -2.84%, 95% CI -4.16 to -1.53 (fixed e@ects); -3.01, 95% CI
-6,86 to -0.84 (random e@ects)). There was, however, considerable
heterogeneity between the studies results possibly reflecting the
pharmacodynamics of the steroid preparations used.

Quality of life and health economics
None of the trials examined specific quality-of-life scales or health
economics.

Bias detection
As only two trials were identified it was not possible to draw
meaningful funnel plots on the primary outcome measures or to
use other methods to identify trial selection bias.

D I S C U S S I O N

We could only identify two small randomised clinical trials
examining the e@ects of glucocorticosteroids for patients with
PBC. There was considerable heterogeneity between these trials
in their inclusion criteria, treatment protocols, and methods of
outcome assessment. A trend towards improved survival was
noted in glucocorticosteroid-treated patients, but this was based
on deaths occurring only in one trial and confidence limits were
wide and included unity. Activity of alkaline phosphatases and
immunoglobulin levels improved to a greater extent in steroid-
treated patients.

Both trials reported adequate methods to generate the allocation
sequence, but otherwise the quality was low. Both trials were
markedly underpowered to assess important outcomes such as
death and development of complications of liver disease by virtue
of their size and short follow up. Neither trial reported adequate

allocation concealment. This may bias assessment of outcomes
(Schluz 1995; Moher 1998; Kjaergard 2001). Reflecting the year of
publication, neither trial used CONSORT statements for the report
(Moher 2001) to demonstrate that there was not significant referral
or selection bias. Symptoms and adverse events were not recorded
systematically making interpretation of these trials unreliable.
Although measures were taken to blind the trials with placebo, it is
questionable if blinding was maintained. This may bias assessment
of outcomes (Schluz 1995; Kjaergard 2001). Further, the Newcastle
1989 trial introduced post hoc composite outcome measures. This
introduces outcome measure bias and makes the interpretation
of results di@icult (Chan 2004). Finally, we are unable to exclude
publication bias (Gluud 1998).

There is not enough data to adequately examine the e@ects
of glucocorticosteroids on prognosis. Data on s-bilirubin and s-
albumin, which may both be related to prognosis (Dickson 1989),
were only reported in one trial. Prothrombin time data were not
reported in either trial. It is controversial whether use of prognostic
markers as proxies of predicted survival in short term studies is
valid (Kilmurry 1996; Poupon 1999; Gluud 2001b). There have been
no studies of the reliability of such markers specifically in patients
treated with glucocorticosteroids.

The significance of the biochemical and histological changes
identified is uncertain, since these variables may reflect changes
immunological activity but have little if any proven relationship to
prognosis.

Neither study used validated assessments of symptoms.

Cosmetic side-e@ects were common in patients treated with
prednisolone in the Newcastle 1989 study. These were less
common with in the Frankfurt 1999 trial, possibly reflecting higher
first pass metabolism with budesonide or that patients with milder
disease are less likely to have portosystemic shunts that allow
oral medication to avoid hepatic processing. Both studies reported
increased bone mineral density loss in steroid-treated patients.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

There is currently insu@icient data available to allow firm
conclusions on the clinical importance of glucocorticosteroids for
PBC to be drawn. Adverse e@ects may be frequent.

Implications for research

Further randomised clinical trials are necessary if the potential
e@ectiveness of glucocorticosteroids for PBC patients is to be
assessed. In any such trial there will need to be careful
consideration of the inclusion criteria and prophylactic therapy
for osteoporosis, including an independent data monitoring and
safety committee. Future trials should be reported following the
CONSORT recommendations.
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods Sample size: no justification or power calculation.

Generation of allocation schedule: use of computerised random number generator (Rancode). Ade-
quate.

Allocation concealment: unclear.

Blinding: placebo (details of placebo being sought).

Frankfurt 1999 
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Intention-to-treat: no (exclusion of one patient in active arm who withdrew after three weeks).

Interim analyses: no.

Participants Patients with PBC (n = 40) from Germany.

PBC defined biochemically and histologically (no further details stated, further details sought from au-
thors).

Ultrasonography and ERCP was used to exclude extrahepatic obstruction.

Patients (n = 15) previously using ursodeoxycholic acid had this stopped for about 10 weeks prior to
study entry.

Exclusion criteria were: stage IV disease (Ludwig criteria), oesophageal varices, ascites, hepatic en-
cephalopathy, diabetes mellitus, glaucoma, history of peptic ulceration, hypertension, pregnancy. re-
fusal to use corticosteroids, age < 03 years, PBC treatment within the previous 4 weeks, and alcohol or
drug abuse.

Interventions Experimental: budesonide 3 mg three times daily 
plus 
ursodeoxycholic acid 10-15 mg/kg/day in three divided doses.

Control: placebo plus 
ursodeoxycholic acid 10-15 mg/kg/day in three divided doses.

Duration: two years followed by two months washout.

Outcomes Mortality. 
Serum biochemistry. Bone mineral density. 
Histology. 
Liver biochemistry. 
Liver histology. 
Autoantibodies. Immunoglobulins. 
Adrenal biochemistry. 
Bone mineral density.

Notes No deaths reported.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Frankfurt 1999  (Continued)

 
 

Methods Sample size: no justification or power calculation.

Generation of allocation schedule: random number table in pair-wise fashion. Adequate.

Allocation concealment: unclear.

Blinding: double blind for one year. Single blind ( patient blinded only for subsequent two years). De-
tails of placebo appearance sought from authors.

Intention-to-treat: yes.

Interim analyses: after one year.

Newcastle 1989 
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Participants Patients with PBC (n = 36) from England.

PBC defined as all four of typical clinical features, cholestatic liver blood tests, positive AMA, compati-
ble or diagnostic histology.

Exclusion criteria were: age over 70 years, mild histological disease (stage 1 Scheuer), treatment with
other disease altering medication within four months of most recent biopsy.

Interventions Experimental: prednisolone initially 30 mg/day then reduced by 5 mg/day every two weeks until a
maintenance dose of 10 mg/day was reached. 
Intramuscular vitamin D 
(100,000 units on alternate months). Calcium hydroxyapatite (4.8 g/day).

Control: placebo tablets administered in identical fashion to prednisolone. 
Vitamin D and calcium as for experimental group.

Duration: three years.

Outcomes Mortality. 
Serum biochemistry. Bone mineral density. 
Histology. 
Adverse events 
Symptoms. 
Liver biochemistry. 
Liver histology. 
Immunoglobulins. 
Bone histology. 
Biochemical markers of bone turnover. 
Bone mineral density. 
Combined hepatic assessment score.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Newcastle 1989  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Beukers 1988 Not a randomised clinical trial. This is a report of two consecutive uncontrolled studies. In the first
study ciclosporine monotherapy was assessed. In the second study the effect of ciclosporine and
prednisolone was assessed. Therefore it is not possible to determine the additive effect of pred-
nisolone.

Carman 1955 This is an uncontrolled case series of patients treated with glucocorticosteroids for PBC.

Fracchia 2000 Not a randomised clinical trial. Response to intervention with prednisolone and ursodeoxycholic
acid for nine patients with PBC compared to that of 14 healthy controls and 14 patients with non-
cirrhotic hepatitis C.

Hempfling 2003 Not a randomised clinical trial. Uncontrolled prospective evaluation of budesonide in 19 patients
with PBC concurrently taking ursodeoxycholic acid.
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Study Reason for exclusion

Leuschner 1996 Not a randomised clinical trial. It is a placebo controlled quasi-randomised study where allocation
was made by alternation.

Mayo 1951 A single uncontrolled case report of cortisone usage in a patient with PBC.

Mayo 1972 This is a four-armed randomised clinical trial comparing prednisolone versus azathioprine versus
combination therapy with prednisolone plus azathioprine versus placebo. Ths trial combined the
results of patients with a variety of chronic liver diseases (n = 82), including PBC (n = 7). It was not
possible to obtain the results for the PBC patients alone.

Mayo 2000 Not a randomised clinical trial. This is a before and after study (n = 22 patients) of budesonide us-
age in patients with liver function tests that did not normalise on ursodeoxycholic acid monothera-
py.

Okamota 1999 Not a randomised clinical trial but an uncontrolled study examining before and after changes in im-
munological markers in three patients treated with prednisolone.

Taal 1985 Not a randomised study. Longitudinal study of the effects of penicillamine on cryoglobulin levels in
PBC.

van Berkum 1990 Not a randomised clinical trial. Retrospective analysis of patients allocated to glucocorticosteroids
by clinical decision. No placebo group.

Wilson 1958 This is a non-randomised retrospective review of progression of disease in 14 patients.

Wolfhagen 1994 This is a retrospective case report of steroid usage in seven patients. There is no control group.

Wolfhagen 1998 This is a placebo controlled, double-blind randomised trial of the effect of prednisolone and aza-
thioprine plus ursodeoxycholic acid versus double placebo plus ursodeoxycholic acid. Therefore,
the effect being measured is that of combination immunosuppression rather than of glucocorticos-
teroids alone. The trial contains a nested randomised clinical trial of etidronate in active arm.

PBC = primary biliary cirrhosis
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Glucocorticosteroids versus placebo/no intervention - e=icacy

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality 2   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

1.1 1-year follow up - reported sce-
nario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.28 [0.01, 7.40]

1.2 1-year follow up - likely sce-
nario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.30 [0.03, 3.01]

1.3 1-year follow up - worst-best
scenario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.28 [0.01, 7.40]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.4 1-year follow up - best-worst
scenario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.30 [0.03, 3.01]

1.5 Whole of follow up - reported
scenario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.45 [0.09, 2.26]

1.6 Whole of follow up - likely sce-
nario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.42 [0.10, 1.76]

1.7 Whole of follow up - worst-best
scenario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.45 [0.09, 2.26]

1.8 whole of follow up - best-worst
scenario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.42 [0.10, 1.76]

2 Liver transplanation 2   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

2.1 Reported scenario 2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.28 [0.01, 7.40]

2.2 Likely scenario 2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.30 [0.03, 3.01]

2.3 Worst-best scenario 2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.28 [0.01, 7.40]

2.4 Best-worst scenario 2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.30 [0.03, 3.01]

3 Mortality or liver transplantation 2   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

3.1 1-year follow up - reported sce-
nario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.28 [0.01, 7.40]

3.2 1-year follow up - likely sce-
nario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.30 [0.03, 3.01]

3.3 1-year follow up - worst-best
scenario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.28 [0.01, 7.40]

3.4 1-year follow up - best-worst
scenario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.30 [0.03, 3.01]

3.5 Whole of follow up - reported
scenario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.45 [0.09, 2.26]

3.6 Whole of follow up - likely sce-
nario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.42 [0.10, 1.76]

3.7 Whole of follow up - worst-best
scenario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.45 [0.09, 2.26]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.8 Whole of follow up - best-worst
scenario

2 76 Odds Ratio (M-H, Fixed, 95%
CI)

0.45 [0.09, 2.26]

4 Liver-related mortality 2   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

4.1 1-year follow up 2 75 Odds Ratio (M-H, Fixed, 95%
CI)

0.28 [0.01, 7.40]

4.2 Whole of follow up 2 75 Odds Ratio (M-H, Fixed, 95%
CI)

0.45 [0.09, 2.26]

5 No. developing jaundice 1 36 Odds Ratio (M-H, Fixed, 95%
CI)

0.16 [0.01, 3.56]

6 No. with a doubling of s-bilirubin 1 36 Odds Ratio (M-H, Fixed, 95%
CI)

0.45 [0.09, 2.26]

7 No. developing ascites 2 75 Odds Ratio (M-H, Fixed, 95%
CI)

0.28 [0.01, 7.40]

8 No. developing portal hyperten-
sion

2 75 Odds Ratio (M-H, Fixed, 95%
CI)

0.13 [0.02, 1.16]

9 No. developing hepatic en-
cephalopathy

2 75 Odds Ratio (M-H, Fixed, 95%
CI)

0.16 [0.01, 3.56]

10 Dichotomous histology vari-
ables

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

10.1 No with worsening of histol-
ogy

1 35 Odds Ratio (M-H, Fixed, 95%
CI)

0.09 [0.01, 0.88]

10.2 No with new cirrhosis on biop-
sy

0 0 Odds Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

11 Albumin (g/L) % change around
1 year

1 35 Mean Difference (IV, Fixed, 95%
CI)

3.51 [-2.74, 9.76]

12 Alkaline phosphatases (IU/L) %
change around 1 year

2 74 Mean Difference (IV, Fixed, 95%
CI)

-30.04 [-43.04,
-17.04]

13 Aspatate transaminase (IU/L) %
change around 1 year

1 35 Mean Difference (IV, Fixed, 95%
CI)

-22.66 [-43.61,
-1.71]

14 Bilirubin (mmol/L) % change
around 1 year

1 35 Mean Difference (IV, Fixed, 95%
CI)

-33.0 [-76.36, 10.36]

15 IgG (g/L) % change around 1
year

2 74 Mean Difference (IV, Fixed, 95%
CI)

-17.14 [-22.59,
-11.69]

16 IgM (g/L) % change around 1
year

2 74 Mean Difference (IV, Fixed, 95%
CI)

-23.02 [-36.35,
-9.68]
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Analysis 1.1.   Comparison 1 Glucocorticosteroids versus placebo/no intervention - e=icacy, Outcome 1 Mortality.

Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.1.1 1-year follow up - reported scenario  

Frankfurt 1999 0/20 0/20   Not estimable

Newcastle 1989 0/19 1/17 100% 0.28[0.01,7.4]

Subtotal (95% CI) 39 37 100% 0.28[0.01,7.4]

Total events: 0 (Steroids), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

   

1.1.2 1-year follow up - likely scenario  

Frankfurt 1999 0/20 1/20 48.75% 0.32[0.01,8.26]

Newcastle 1989 0/19 1/17 51.25% 0.28[0.01,7.4]

Subtotal (95% CI) 39 37 100% 0.3[0.03,3.01]

Total events: 0 (Steroids), 2 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Test for overall effect: Z=1.03(P=0.31)  

   

1.1.3 1-year follow up - worst-best scenario  

Frankfurt 1999 0/20 0/20   Not estimable

Newcastle 1989 0/19 1/17 100% 0.28[0.01,7.4]

Subtotal (95% CI) 39 37 100% 0.28[0.01,7.4]

Total events: 0 (Steroids), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

   

1.1.4 1-year follow up - best-worst scenario  

Frankfurt 1999 0/20 1/20 48.75% 0.32[0.01,8.26]

Newcastle 1989 0/19 1/17 51.25% 0.28[0.01,7.4]

Subtotal (95% CI) 39 37 100% 0.3[0.03,3.01]

Total events: 0 (Steroids), 2 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Test for overall effect: Z=1.03(P=0.31)  

   

1.1.5 Whole of follow up - reported scenario  

Frankfurt 1999 0/20 0/20   Not estimable

Newcastle 1989 3/19 5/17 100% 0.45[0.09,2.26]

Subtotal (95% CI) 39 37 100% 0.45[0.09,2.26]

Total events: 3 (Steroids), 5 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.97(P=0.33)  

   

1.1.6 Whole of follow up - likely scenario  

Frankfurt 1999 0/20 1/20 24.78% 0.32[0.01,8.26]

Newcastle 1989 3/19 5/17 75.22% 0.45[0.09,2.26]

Subtotal (95% CI) 39 37 100% 0.42[0.1,1.76]

Total events: 3 (Steroids), 6 (Control)  

Heterogeneity: Tau2=0; Chi2=0.04, df=1(P=0.85); I2=0%  

Test for overall effect: Z=1.19(P=0.23)  

   

1.1.7 Whole of follow up - worst-best scenario  

Favours steroids 1000.01 100.1 1 Favours control
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Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Frankfurt 1999 0/20 0/20   Not estimable

Newcastle 1989 3/19 5/17 100% 0.45[0.09,2.26]

Subtotal (95% CI) 39 37 100% 0.45[0.09,2.26]

Total events: 3 (Steroids), 5 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.97(P=0.33)  

   

1.1.8 whole of follow up - best-worst scenario  

Frankfurt 1999 0/20 1/20 24.78% 0.32[0.01,8.26]

Newcastle 1989 3/19 5/17 75.22% 0.45[0.09,2.26]

Subtotal (95% CI) 39 37 100% 0.42[0.1,1.76]

Total events: 3 (Steroids), 6 (Control)  

Heterogeneity: Tau2=0; Chi2=0.04, df=1(P=0.85); I2=0%  

Test for overall effect: Z=1.19(P=0.23)  

Favours steroids 1000.01 100.1 1 Favours control

 
 

Analysis 1.2.   Comparison 1 Glucocorticosteroids versus placebo/
no intervention - e=icacy, Outcome 2 Liver transplanation.

Study or subgroup steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.2.1 Reported scenario  

Frankfurt 1999 0/20 0/20   Not estimable

Newcastle 1989 0/19 1/17 100% 0.28[0.01,7.4]

Subtotal (95% CI) 39 37 100% 0.28[0.01,7.4]

Total events: 0 (steroids), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

   

1.2.2 Likely scenario  

Frankfurt 1999 0/20 1/20 48.75% 0.32[0.01,8.26]

Newcastle 1989 0/19 1/17 51.25% 0.28[0.01,7.4]

Subtotal (95% CI) 39 37 100% 0.3[0.03,3.01]

Total events: 0 (steroids), 2 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Test for overall effect: Z=1.03(P=0.31)  

   

1.2.3 Worst-best scenario  

Frankfurt 1999 0/20 0/20   Not estimable

Newcastle 1989 0/19 1/17 100% 0.28[0.01,7.4]

Subtotal (95% CI) 39 37 100% 0.28[0.01,7.4]

Total events: 0 (steroids), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

   

1.2.4 Best-worst scenario  

Frankfurt 1999 0/20 1/20 48.75% 0.32[0.01,8.26]

Newcastle 1989 0/19 1/17 51.25% 0.28[0.01,7.4]

Subtotal (95% CI) 39 37 100% 0.3[0.03,3.01]

Favours steroids 1000.01 100.1 1 Favours control
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Study or subgroup steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 0 (steroids), 2 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Test for overall effect: Z=1.03(P=0.31)  

Favours steroids 1000.01 100.1 1 Favours control

 
 

Analysis 1.3.   Comparison 1 Glucocorticosteroids versus placebo/
no intervention - e=icacy, Outcome 3 Mortality or liver transplantation.

Study or subgroup steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.3.1 1-year follow up - reported scenario  

Frankfurt 1999 0/20 0/20   Not estimable

Newcastle 1989 0/19 1/17 100% 0.28[0.01,7.4]

Subtotal (95% CI) 39 37 100% 0.28[0.01,7.4]

Total events: 0 (steroids), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

   

1.3.2 1-year follow up - likely scenario  

Frankfurt 1999 0/20 1/20 48.75% 0.32[0.01,8.26]

Newcastle 1989 0/19 1/17 51.25% 0.28[0.01,7.4]

Subtotal (95% CI) 39 37 100% 0.3[0.03,3.01]

Total events: 0 (steroids), 2 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Test for overall effect: Z=1.03(P=0.31)  

   

1.3.3 1-year follow up - worst-best scenario  

Frankfurt 1999 0/20 0/20   Not estimable

Newcastle 1989 0/19 1/17 100% 0.28[0.01,7.4]

Subtotal (95% CI) 39 37 100% 0.28[0.01,7.4]

Total events: 0 (steroids), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

   

1.3.4 1-year follow up - best-worst scenario  

Frankfurt 1999 0/20 1/20 48.75% 0.32[0.01,8.26]

Newcastle 1989 0/19 1/17 51.25% 0.28[0.01,7.4]

Subtotal (95% CI) 39 37 100% 0.3[0.03,3.01]

Total events: 0 (steroids), 2 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Test for overall effect: Z=1.03(P=0.31)  

   

1.3.5 Whole of follow up - reported scenario  

Frankfurt 1999 0/20 0/20   Not estimable

Newcastle 1989 3/19 5/17 100% 0.45[0.09,2.26]

Subtotal (95% CI) 39 37 100% 0.45[0.09,2.26]

Total events: 3 (steroids), 5 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.97(P=0.33)  

Favours steroids 1000.01 100.1 1 Favours control
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Study or subgroup steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

1.3.6 Whole of follow up - likely scenario  

Frankfurt 1999 0/20 1/20 24.78% 0.32[0.01,8.26]

Newcastle 1989 3/19 5/17 75.22% 0.45[0.09,2.26]

Subtotal (95% CI) 39 37 100% 0.42[0.1,1.76]

Total events: 3 (steroids), 6 (Control)  

Heterogeneity: Tau2=0; Chi2=0.04, df=1(P=0.85); I2=0%  

Test for overall effect: Z=1.19(P=0.23)  

   

1.3.7 Whole of follow up - worst-best scenario  

Frankfurt 1999 0/20 0/20   Not estimable

Newcastle 1989 3/19 5/17 100% 0.45[0.09,2.26]

Subtotal (95% CI) 39 37 100% 0.45[0.09,2.26]

Total events: 3 (steroids), 5 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.97(P=0.33)  

   

1.3.8 Whole of follow up - best-worst scenario  

Frankfurt 1999 0/20 0/20   Not estimable

Newcastle 1989 3/19 5/17 100% 0.45[0.09,2.26]

Subtotal (95% CI) 39 37 100% 0.45[0.09,2.26]

Total events: 3 (steroids), 5 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.97(P=0.33)  

Favours steroids 1000.01 100.1 1 Favours control

 
 

Analysis 1.4.   Comparison 1 Glucocorticosteroids versus placebo/
no intervention - e=icacy, Outcome 4 Liver-related mortality.

Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.4.1 1-year follow up  

Frankfurt 1999 0/20 0/19   Not estimable

Newcastle 1989 0/19 1/17 100% 0.28[0.01,7.4]

Subtotal (95% CI) 39 36 100% 0.28[0.01,7.4]

Total events: 0 (Steroids), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

   

1.4.2 Whole of follow up  

Frankfurt 1999 0/20 0/19   Not estimable

Newcastle 1989 3/19 5/17 100% 0.45[0.09,2.26]

Subtotal (95% CI) 39 36 100% 0.45[0.09,2.26]

Total events: 3 (Steroids), 5 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.97(P=0.33)  

Favours steroids 1000.01 100.1 1 Favours control
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Analysis 1.5.   Comparison 1 Glucocorticosteroids versus placebo/
no intervention - e=icacy, Outcome 5 No. developing jaundice.

Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Newcastle 1989 0/19 2/17 100% 0.16[0.01,3.56]

   

Total (95% CI) 19 17 100% 0.16[0.01,3.56]

Total events: 0 (Steroids), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.16(P=0.25)  

Favours steroids 1000.01 100.1 1 Favours control

 
 

Analysis 1.6.   Comparison 1 Glucocorticosteroids versus placebo/
no intervention - e=icacy, Outcome 6 No. with a doubling of s-bilirubin.

Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Newcastle 1989 3/19 5/17 100% 0.45[0.09,2.26]

   

Total (95% CI) 19 17 100% 0.45[0.09,2.26]

Total events: 3 (Steroids), 5 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.97(P=0.33)  

Favours steroids 1000.01 100.1 1 Favours control

 
 

Analysis 1.7.   Comparison 1 Glucocorticosteroids versus placebo/
no intervention - e=icacy, Outcome 7 No. developing ascites.

Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Frankfurt 1999 0/19 0/20   Not estimable

Newcastle 1989 0/19 1/17 100% 0.28[0.01,7.4]

   

Total (95% CI) 38 37 100% 0.28[0.01,7.4]

Total events: 0 (Steroids), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

Favours steroids 1000.01 100.1 1 Favours control

 
 

Analysis 1.8.   Comparison 1 Glucocorticosteroids versus placebo/no
intervention - e=icacy, Outcome 8 No. developing portal hypertension.

Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Frankfurt 1999 0/20 2/19 41.04% 0.17[0.01,3.8]

Newcastle 1989 0/19 3/17 58.96% 0.11[0.01,2.22]

Favours steroids 1000.01 100.1 1 Favours control
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Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 39 36 100% 0.13[0.02,1.16]

Total events: 0 (Steroids), 5 (Control)  

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.83); I2=0%  

Test for overall effect: Z=1.83(P=0.07)  

Favours steroids 1000.01 100.1 1 Favours control

 
 

Analysis 1.9.   Comparison 1 Glucocorticosteroids versus placebo/no
intervention - e=icacy, Outcome 9 No. developing hepatic encephalopathy.

Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Frankfurt 1999 0/20 0/19   Not estimable

Newcastle 1989 0/19 2/17 100% 0.16[0.01,3.56]

   

Total (95% CI) 39 36 100% 0.16[0.01,3.56]

Total events: 0 (Steroids), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.16(P=0.25)  

Favours steroids 1000.01 100.1 1 Favours control

 
 

Analysis 1.10.   Comparison 1 Glucocorticosteroids versus placebo/
no intervention - e=icacy, Outcome 10 Dichotomous histology variables.

Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.10.1 No with worsening of histology  

Newcastle 1989 1/19 6/16 100% 0.09[0.01,0.88]

Subtotal (95% CI) 19 16 100% 0.09[0.01,0.88]

Total events: 1 (Steroids), 6 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.07(P=0.04)  

   

1.10.2 No with new cirrhosis on biopsy  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Steroids), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours steroids 1000.01 100.1 1 Favours control
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Analysis 1.11.   Comparison 1 Glucocorticosteroids versus placebo/no
intervention - e=icacy, Outcome 11 Albumin (g/L) % change around 1 year.

Study or subgroup Steroids Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Newcastle 1989 19 2.2 (6.6) 16 -1.3 (11.2) 100% 3.51[-2.74,9.76]

   

Total *** 19   16   100% 3.51[-2.74,9.76]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.1(P=0.27)  

Favours steroids 10050-100 -50 0 Favours control

 
 

Analysis 1.12.   Comparison 1 Glucocorticosteroids versus placebo/no intervention
- e=icacy, Outcome 12 Alkaline phosphatases (IU/L) % change around 1 year.

Study or subgroup Steroids Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Frankfurt 1999 20 -53 (30.5) 19 -29.5 (34.9) 39.79% -23.55[-44.16,-2.94]

Newcastle 1989 19 -37.2 (20.1) 16 -2.9 (28.8) 60.21% -34.33[-51.09,-17.57]

   

Total *** 39   35   100% -30.04[-43.04,-17.04]

Heterogeneity: Tau2=0; Chi2=0.63, df=1(P=0.43); I2=0%  

Test for overall effect: Z=4.53(P<0.0001)  

Favours steroids 10050-100 -50 0 Favours control

 
 

Analysis 1.13.   Comparison 1 Glucocorticosteroids versus placebo/no intervention
- e=icacy, Outcome 13 Aspatate transaminase (IU/L) % change around 1 year.

Study or subgroup Steroids Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Newcastle 1989 19 -13.4 (35.5) 16 9.3 (27.7) 100% -22.66[-43.61,-1.71]

   

Total *** 19   16   100% -22.66[-43.61,-1.71]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.12(P=0.03)  

Favours steroids 10050-100 -50 0 Favours control

 
 

Analysis 1.14.   Comparison 1 Glucocorticosteroids versus placebo/no
intervention - e=icacy, Outcome 14 Bilirubin (mmol/L) % change around 1 year.

Study or subgroup Steroids Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Newcastle 1989 19 -7.1 (17) 16 25.9 (87.1) 100% -33[-76.36,10.36]

   

Total *** 19   16   100% -33[-76.36,10.36]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.49(P=0.14)  

Favours steroids 10050-100 -50 0 Favours control
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Analysis 1.15.   Comparison 1 Glucocorticosteroids versus placebo/
no intervention - e=icacy, Outcome 15 IgG (g/L) % change around 1 year.

Study or subgroup Steroids Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Frankfurt 1999 20 -19 (8.9) 19 -3 (8.7) 97.33% -16[-21.52,-10.48]

Newcastle 1989 19 -42.6 (19.3) 16 15.9 (65.7) 2.67% -58.5[-91.84,-25.16]

   

Total *** 39   35   100% -17.14[-22.59,-11.69]

Heterogeneity: Tau2=0; Chi2=6.07, df=1(P=0.01); I2=83.54%  

Test for overall effect: Z=6.16(P<0.0001)  

Favours steroids 10050-100 -50 0 Favours control

 
 

Analysis 1.16.   Comparison 1 Glucocorticosteroids versus placebo/
no intervention - e=icacy, Outcome 16 IgM (g/L) % change around 1 year.

Study or subgroup Steroids Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Frankfurt 1999 20 -39 (30.5) 19 -21 (31.3) 47.2% -18[-37.41,1.41]

Newcastle 1989 19 -48.3 (19.9) 16 -20.8 (32.7) 52.8% -27.5[-45.85,-9.15]

   

Total *** 39   35   100% -23.02[-36.35,-9.68]

Heterogeneity: Tau2=0; Chi2=0.49, df=1(P=0.49); I2=0%  

Test for overall effect: Z=3.38(P=0)  

Favours steroids 10050-100 -50 0 Favours control

 
 

Comparison 2.   Glucocorticosteroids versus placebo/no intervention - adverse events

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 No. with fragility fracture 2 75 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Bone mineral density 2 68 Mean Difference (IV, Fixed, 95%
CI)

-2.84 [-4.16, -1.53]

3 No. clincally Cushingoid 2 75 Odds Ratio (M-H, Fixed, 95% CI) 31.67 [1.67, 601.97]

4 No. with weight gain over 2.5
kg

2 75 Odds Ratio (M-H, Fixed, 95% CI) 2.84 [0.11, 74.42]

5 Any reported adverse event 2 75 Odds Ratio (M-H, Fixed, 95% CI) 8.99 [2.15, 37.58]
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Analysis 2.1.   Comparison 2 Glucocorticosteroids versus placebo/
no intervention - adverse events, Outcome 1 No. with fragility fracture.

Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Frankfurt 1999 0/20 0/19   Not estimable

Newcastle 1989 0/19 0/17   Not estimable

   

Total (95% CI) 39 36 Not estimable

Total events: 0 (Steroids), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours steroids 100.1 50.2 20.5 1 Favours control

 
 

Analysis 2.2.   Comparison 2 Glucocorticosteroids versus placebo/
no intervention - adverse events, Outcome 2 Bone mineral density.

Study or subgroup Steroids Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Frankfurt 1999 15 -1.5 (2.6) 17 -0.4 (2.5) 54.92% -1.07[-2.85,0.71]

Newcastle 1989 19 -4.2 (3.5) 17 0.8 (2.5) 45.08% -5[-6.96,-3.04]

   

Total *** 34   34   100% -2.84[-4.16,-1.53]

Heterogeneity: Tau2=0; Chi2=8.48, df=1(P=0); I2=88.21%  

Test for overall effect: Z=4.23(P<0.0001)  

Favours control 105-10 -5 0 Favours steroids

 
 

Analysis 2.3.   Comparison 2 Glucocorticosteroids versus placebo/
no intervention - adverse events, Outcome 3 No. clincally Cushingoid.

Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Frankfurt 1999 0/20 0/19   Not estimable

Newcastle 1989 9/19 0/17 100% 31.67[1.67,601.97]

   

Total (95% CI) 39 36 100% 31.67[1.67,601.97]

Total events: 9 (Steroids), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.3(P=0.02)  

Favours steroids 10000.001 100.1 1 Favours control

 
 

Analysis 2.4.   Comparison 2 Glucocorticosteroids versus placebo/no
intervention - adverse events, Outcome 4 No. with weight gain over 2.5 kg.

Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Frankfurt 1999 0/20 0/19   Not estimable

Favours steroids 1000.01 100.1 1 Favours control
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Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Newcastle 1989 1/19 0/17 100% 2.84[0.11,74.42]

   

Total (95% CI) 39 36 100% 2.84[0.11,74.42]

Total events: 1 (Steroids), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.63(P=0.53)  

Favours steroids 1000.01 100.1 1 Favours control

 
 

Analysis 2.5.   Comparison 2 Glucocorticosteroids versus placebo/no
intervention - adverse events, Outcome 5 Any reported adverse event.

Study or subgroup Steroids Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Frankfurt 1999 1/20 0/19 34.86% 3[0.11,78.27]

Newcastle 1989 15/19 4/17 65.14% 12.19[2.53,58.72]

   

Total (95% CI) 39 36 100% 8.99[2.15,37.58]

Total events: 16 (Steroids), 4 (Control)  

Heterogeneity: Tau2=0; Chi2=0.58, df=1(P=0.45); I2=0%  

Test for overall effect: Z=3.01(P=0)  

Favours steroids 1000.01 100.1 1 Favours control

 

 

A P P E N D I C E S

Appendix 1. Search Strategies

 

Database Search strategy Period searched

The Cochrane Hepa-
to-Biliary Group Con-
trolled Trials Register

#1 = RCT and 'primary biliary cirrhosis' and corticosteroid*, 
#2 = RCT and 'primary biliary cirrhosis' and glucocortico*, 
#3 = RCT and 'primary biliary cirrhosis' and predniso*, 
#4 = RCT and 'primary biliary cirrhosis' and budesonid*, and 
#5 = RCT and 'primary biliary cirrhosis' and becl?met?ason. 
 
#1 = randomised controlledl trial and 'primary biliary cirrhosis' and corticos-
teroid*, 
#2 = randomised controlled trial and 'primary biliary cirrhosis' and glucocorti-
co*, 
#3 = randomised controlled trial and 'primary biliary cirrhosis' and predniso*, 
#4 = randomised controlled trial and 'primary biliary cirrhosis' and budes-
onid*, and 
#5 = randomised controlled trial and 'primary biliary cirrhosis' and becl?met?
ason. 
 
#1 = randomised controlledl trial and 'primary biliary cirrhosis' and corticos-
teroid*, 
#2 = randomised controlled trial and 'primary biliary cirrhosis' and glucocorti-
co*, 

Inception to June 2004
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#3 = randomised controlled trial and 'primary biliary cirrhosis' and predniso*, 
#4 = randomised controlled trial and 'primary biliary cirrhosis' and budenosid,
and 
#5 = randomised controlled trial and 'primary biliary cirrhosis' and becl?met?
ason.

The Cochrane Library #1 LIVER-CIRRHOSIS-BILIARY*:ME 
#2 (PRIMARY and (BILIARY and CIRRHOSIS)) or PBC) 
#3 (((((((((GLUCOCORTICO* or CORTICO*) or PREDNISO*) or METHYLPRED-
NISO*) or BUDESONID) or BECLMETASON) or BETAMETASON) or HYDRO-
CORTISON) or IMMUNOSUPPRES*) OR (URSODEOXYCHOLIC and ACID)) 
#4 ADRENAL-CORTEX-HORMONES*:ME 
#5 (#3 or #4) 
#6 (#1 and #5) 
#7 (#2 and #5) 
#8 (#6 or #7) 
#9 ((RANDOM* or PLACEBO*) OR (DOUBLE and BLIND*)) 
#10 (#8 and #9)

Inception to June 2004

MEDLINE #1 explode "Liver-Cirrhosis-Biliary"/ all subheadings 
#2 "primary" 
#3 "biliary" 
#4 "cirrhosis" 
#5 pbc 
#6 "primary biliary cirrhosis" or pbc 
#7 glucocortico* 
#8 cortico* 
#9 predniso* 
#10 methylpredniso* 
#11 budesonid? 
#12 becl?met?ason? 
#13 betamet?ason? 
#14 hydrocortison? 
#15 immunosuppres* 
#16 "ursodeoxycholic" 
#17 "acid" 
#18 glucocortico* or cortico* or predniso* or methylpredniso* or budenosid?
or becl?met?ason? or betamet?ason? or hydrocortison? or immunosuppres* or
"ursodeoxycholic acid" 
#19 explode "Adrenal-Cortex-Hormones"/ all subheadings 
#20 #18 or #19 
#21 #1 and #20 
#22 #6 and #20 
#23 #21 or #22 
#24 random* 
#25 placebo* 
#26 double 
#27 blind* 
#28 random* or placebo* or double blind* 
#29 #23 and #28

Inception until JUne
2004

EMBASE #1 explode 'primary-biliary-cirrhosis/ all subheadings 
#2 explode 'glucocorticoid'/ all subheadings 
#3 explode 'steroid'/ all subheadings 
#4 exact{PREDNISONE} 
#5 predn?so* 
#6 bud?s?nid* 
#7 explode 'beclometasone-dipropionate'/ all subheadings 
#8 becl?me?a* 
#9 (#1) and (#2 or #3 or #4 or #5 or #6 or #7 or #8) 

Inception until June
2004

  (Continued)

Glucocorticosteroids for primary biliary cirrhosis (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

27



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

#10 medication 
#11 treatment 
#12 medication 
#13 medication or treatment 
#14 random* 
#15 double-blind* 
#16 placebo* 
#17 altern* 
#18 #9 and #13 and (random* or double-blind* or placebo* or altern*)

  (Continued)
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