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INTRODUCTION: Off-label bezafibrate is increasingly used for primary biliary cholangitis (PBC) after randomized evidence of
clinical efficacy. Evaluate the real-world experience with bezafibrate in PBC in relation to tolerability, 
response, and long-term outcome.

METHODS: All patients initiating off-label bezafibrate in the Dutch PBC Cohort Study—a retrospective cohort study—were 
evaluated. Biochemical changes (𝚫) during the first year of treatment were assessed, expressed in upper limits of 
normal (ULN).Dichotomous responsewas evaluatedwith the Paris II criteria and normal alkaline phosphatase (ALP).

RESULTS: In total, 317 individuals (290 [91.5%] females) initiated bezafibrate therapy. Median baseline ALP was 2.30 
(interquartile range [IQR] 1.52–3.36) and median total bilirubin (TB) 0.58 (IQR 0.41–0.92). At 12 months, the 
cumulative cessation rate was 24.6% (95% confidence interval [CI] 19.7–29.5); the minimal cessation rate due to 
side effects was 12.9%. The overall on-treatment median 𝚫ALP and 𝚫TB at 12 months were −1.00 × ULN
(IQR −1.50 to −0.49) and −0.06 × ULN (IQR −0.20 to 0.05), respectively. Normal ALP increased from 6% at 
baseline to 40% at 1 year, and Paris II fulfilment from 19% to 48% (P < 0.001 both). The 𝚫ALP at 1 year was 0.83 
(IQR −1.25 to −0.53) in complete responders and −1.16 (IQR −2.34 to −0.45) in incomplete responders (P = 
0.078). Multivariable logistic regression showed that ALP (odds ratio 0.52, 95% CI 0.34–0.80) and AST (odds ratio 
0.22, 95% CI 0.10–0.51) were negatively associated with the Paris II response. Ln(ALP in ULN) during bezafibrate 
treatmentwas associatedwith decompensation, liver transplantation, or death (hazard ratio3.29,95%CI1.76–6.16, 
P < 0.001).
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DISCUSSION: In this real-world nationwide study, the 1-year fibrate discontinuation rate was substantial. However, off-label 
use of bezafibrate was associated with reductions in the biochemical markers of cholestasis in PBC, which 
were associated with clinical outcome in this setting of second-line therapy.
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ABBREVIATIONS: aHR, adjusted hazard ratio; AST, aspartate aminotransferase; ALP, serum alkaline phosphatase; ALT, alanine 
aminotransferase; AMA, antimitochondrial antibodies; CI, confidence interval; GGT, gamma-glutamyl transferase; HCC, hepatocellular 
carcinoma; IQR, interquartile range; LLN, lower limit of normal; LT, liver transplantation; OR, odds ratio; PBC, primary biliary cholangitis; 
PPAR, peroxisome proliferator-activated receptor; TB, total bilirubin; UDCA, ursodeoxycholic acid; ULN, upper limit of normal
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INTRODUCTION
Primary biliary cholangitis (PBC) is a rare, chronic, and pro-
gressive immune-mediated cholestatic liver disease (1,2). Over 
time, PBC can progress to biliary cirrhosis, at which stage, 
patients may develop complications of portal hypertension and 
hepatocellular carcinoma (HCC) with the risk of liver-related 
death. Without treatment, the life expectancy of individuals with 
PBC is substantially impaired (3). Ursodeoxycholic acid (UDCA) 
improves alkaline phosphatase (ALP), which has been associated 
with prognosis in UDCA monotherapy (4,5). In addition, UDCA 
delays the progression of hepatic fibrosis in PBC and improves the 
long-term survival (6,7). Lifelong use of UDCA in a dose of 
13–15 mg/kg/d is thus recommended as standard treatment for 
PBC (5,8).

Patients with an impaired clinical outcome despite UDCA, 
usually identified by various dichotomous response criteria, 
would benefit from second-line therapy (9). Obeticholic acid was 
shown to improve liver-related biochemistry and, potentially,

hepatic fibrosis and clinical outcome, but was recently withdrawn 
from the European and US markets (10–13). Phase 3 trials 
showed seladelpar and elafibranor, both selective peroxisome 
proliferator-activated receptor (PPAR) agonists, to improve 
cholestasis as well (14,15). However, reimbursement and avail-
ability of these treatment options varies. Off-label bezafibrate has 
gained momentum after 2 recent academic trials indicated that 
this pan-PPAR agonist reduces ALP and improves cholestatic 
pruritus (16,17). A small noncontrolled study with paired liver 
biopsies suggested that 5 years of add-on bezafibrate therapy 
decreased hepatic fibrosis (18). In addition, a retrospective Jap-
anese cohort study showed that UDCA-bezafibrate combination 
therapy was associated with a lower risk of liver transplantation 
(LT) and mortality, compared with UDCA alone (19).There re-
main, however, concerns on the safety and tolerability with 
nonlicensed fibrate treatment, also because high-risk individuals 
may have been underrepresented in clinical trials. Real-world 
studies are important to improve our understanding of the risks
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and benefits of bezafibrate in PBC (14,15,20). Therefore, the 
objective of this nationwide Dutch cohort study was to assess the 
biochemical efficacy, tolerability, and clinical outcome with off- 
label PPAR agonist therapy.

METHODS
Study design
All identifiable patients with an established diagnosis of PBC 
according to international clinical practice guidelines (5,8) in the 
Netherlands, from 1990 onward, were registered in the Dutch 
PBC Cohort Study. For patients with chronic cholestasis who 
tested negative for antimitochondrial antibodies (AMA), di-
agnosis was based on alternative PBC-specific antibodies (gp210 
and sp100) or liver histology. The Dutch PBC Cohort Study is 
a nationwide, multicenter, retrospective cohort study, conducted 
in all 71 Dutch Hospitals (of which 7 academic centers). All 
clinical data were collected up to the last available patient visit at 
the time of data collection in the participating center (ranging 
from January 2019 to February 2023). The method of systematic 
case finding has been described previously (21). For this study, all 
consecutive patients with an established diagnosis with PBC who 
initiated a PPAR agonist during follow-up were included; no 
exclusion criteria were specified. Since almost all participants in 
the study were treated with bezafibrate, the further analyses and 
discussion will primarily address and mention bezafibrate.

Data collection and clinical definitions
Clinical data were systematically collected within electronic case 
report forms. For this study, type, dosage, and the start date and stop 
date of fibrates were recorded, along with the UDCA treatment 
history. If obtainable, the reason for fibrate discontinuation was 
recorded. The presence of PBC-autoimmune hepatitis overlap was 
defined according to Paris criteria (22). The presence of cirrhosis 
was based on liver stiffness measurement result $15 kPa as de-
termined by FibroScan R or histological evaluation (defined as 
a METAVIR score F4 and/or Scheuer and Ludwig Classification 
Stage IV) (23–25), up to 1 year after bezafibrate initiation. When no 
liver biopsy or liver stiffness measurement was performed, cirrhosis 
was considered as present in case of radiological signs of advanced 
liver disease in combination with splenomegaly, thrombocytopenia, 
hypoalbuminemia, prolonged prothrombin time, gastroesophageal 
varices, or ascites. Liver-related laboratory measurements were 
registered before bezafibrate initiation and during follow-up there-
after. All laboratory results are expressed as times the upper limit of 
normal (3ULN) or times the lower limit of normal (3LLN), 
according to the reference values in the local laboratory/hospital.

Biochemical efficacy
Biochemical measurements closest to the start of fibrates were 
used as baseline (median time between laboratory results and 
start of bezafibrate was 13 days [interquartile range (IQR) 3–45]). 
Measurements closest to 12 months (minimum 9 months, max-
imum 18 months) were used to assess the biochemical response 
after 1 year of bezafibrate therapy. For on-treatment biochemical 
analyses during the first year, subjects were eligible if they had 
continuously received bezafibrate. An available case approach 
was used. The number of observations included in each analysis is 
specified in the respective tables. The Paris II criteria (ALP and 
aspartate aminotransferase [AST] ,1.5 3 ULN and normal total 
bilirubin [TB]) were used for dichotomous response evaluation. 
Dichotomous response rates are presented separately for the on-

treatment cohort and for the intention-to-treat cohort. In the 
on-treatment assessment, the response rate describes the bio-
chemical response among those who actively used bezafibrate at 
time of laboratory assessment. Thus, the patient who stopped 
bezafibrate before an available laboratory result was excluded. In 
the intention-to-treat analysis, all patients who started bezafibrate 
were included and their biochemistry after 1 year (closest labo-
ratory value to 12 months, within the range from 9 to 18 months) 
was used independent of whether bezafibrate was of was not 
stopped before that time.

Clinical outcome

The clinical events which were collected during follow-up in-
cluded liver decompensation (defined as ascites, spontaneous 
bacterial peritonitis, variceal bleeding, hepatic encephalopathy, 
and/or hepatorenal syndrome), LT, or death. These were com-
bined in a composite endpoint defined as clinical disease pro-
gression, to which the first event contributed. In cases of 
uncertainty concerning hepatic decompensation, cases were 
systematically reviewed by the medical research team to ensure 
consistency and reliability of the endpoint adjudication. Data 
from all 3 LT centers in the Netherlands were included, and 
mortality data (registered through administrative records in the 
Netherlands) are generally linked to digital hospital information 
systems.

Statistical analyses
Patients’ characteristics were described using means with SD for 
normally distributed data and medians with IQRs for non-
normally distributed data. Categorical variables are presented as 
counts and proportions. To compare continuous data of in-
dependent groups, Student t and Mann-Whitney U tests were 
used for normally and nonnormally distributed data, respectively. 
The χ 2 test was used to examine differences in categorical varia-
bles between 2 or more independent groups.

The biochemical evolution during bezafibrate treatment was 
explored and visualized using linear mixed models with natural 
cubic splines. To facilitate interpretation, effect plots were gen-
erated showing the expected biochemical values (transformed 
back to their original scale) with their corresponding 95% con-
fidence intervals (CIs) over the initial 18 months.

Logistic regression was performed to explore associations 
between baseline factors and the biochemical response according 
to the Paris II criteria at 12 months of treatment. All on-treatment 
available laboratory results after 1 year were included in complete 
case analyses. Odds ratios (ORs) with 95% CIs were reported. 
Cumulative discontinuation rates and rates of clinical disease 
progression (adjusted for age) were assessed by the Kaplan-Meier 
estimator and Cox proportional hazard regression analyses. To 
optimize the power of our primary analyses, time zero in survival 
analyses was defined as the date of the first ALP measurement 
after 90 days of treatment because the BEZURSO trial indicated 
a maximized ALP decline with bezafibrate after 3 months with 
stable ALP levels thereafter (16). The ALP level (in ULN) was log-
transformed using the natural logarithm and included as a con-
tinuous covariate in the Cox proportional hazards models. A 
(mean)age-adjusted cubic spline function was applied to visualize 
the relation between ALP and the estimated hazard of clinical 
disease progression. Sensitivity analyses for the association be-
tween ALP and outcome were performed: (i) with adjustment for 
cirrhosis at baseline, (ii) in a subgroup of patients with time zero
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as the date of the ALP measurement between 9 and 18 months of 
treatment, (iii) with censoring of patients at the time of fibrate 
discontinuation during follow-up, and (iv) for the subgroup of 
patients without concomitant immunosuppressive drugs.

Although generally contraindicated, 9 patients with cirrhosis 
had hepatic decompensation events before initiation of bezafibrate. 
These cases were included in the biochemical analyses but excluded 
from the survival analyses on clinical disease progression.

All statistical tests were 2-sided at a significance level of 0.05. 
Statistical analyses were performed with the SPSS software (version 
28; Chicago, IL) and R version 3.6.1 (R Foundation for Statistical 
Computing, Vienna, Austria; https://www.R-project.org/).

Ethics

The study was conducted in accordance with the Declaration of 
Helsinki guidelines and the principles of good clinical practice 
and approved by the Medical Ethical Committee of the co-
ordinating center, the Erasmus University Medical Center in 
Rotterdam, The Netherlands (MEC-2019-0009).

RESULTS
Characteristics of patients initiating fibrate therapy
Overall, 317 individuals initiated fibrate therapy during follow-
up. Except for 7 (ciprofibrate n 5 5 [1.6%], gemfibrozil n 5 2 
[0.6%]), all received bezafibrate (n 5 310, 97.8%) in a dose of 
400 mg once daily. Table 1 describes the baseline characteristics. 
Patients were mostly women (n 5 290, 91.5%), with a median age 
at start of treatment of 55.3 years (IQR 48.4–64.4). Fibrates were 
used as monotherapy in 9 (2.8%) patients of whom 8 were in-
tolerant to UDCA and 1 was reluctant to use UDCA. Recipients of 
combination treatment with UDCA (n 5 308; 97.2%) had a me-
dian UDCA treatment duration of 7.4 years (IQR 2.2–12.7) before 
fibrate therapy was added. Thirty individuals (9.7%) had less than
1 year of UDCA treatment at the time bezafibrate was initiated. 
Fifty-seven (18.0%) subjects had cirrhosis. The median ALP and 
TB at bezafibrate initiation were 2.30 3 ULN (IQR 1.53–3.35) 
and 0.58 3 ULN (IQR 0.41–0.93), respectively.

Fibrates were prescribed at least once in 61 (85.9%) of the 71 
Dutch hospitals. Notably, 144 (45.4%) individuals who received 
fibrates were managed in 1 of the 7 academic centers. The first 
bezafibrate treatment was started in 2008, with an increase in the 
use of off-label bezafibrate therapy from 2015 onward (P 5 0.026, 
Supplementary Figure S1, Supplementary Digital Content 1, 
http://links.lww.com/AJG/D839).

The median follow-up duration among the 317 individuals 
was 30.4 (IQR 18.0–50.4) months of whom 241 (76.0%) were 
treated for at least 9 months at the time of the last data collection.

Discontinuation of bezafibrate treatment

During the current follow-up, 76 individuals discontinued PPAR 
agonist therapy in the first year of treatment (74/76 [97.4%] were 
on bezafibrate, Table 2). Almost half of these patients (36/76, 
47.4%) stopped within the first 3 months of treatment. The cu-
mulative discontinuation rates at 6 and 12 months were 15.6% 
(95% CI 11.7–19.5) and 24.6% (95% CI 19.7–29.5), respectively. 
After the first year of bezafibrate therapy, an additional 33 (10.4%) 
individuals discontinued treatment. These patients stopped 
bezafibrate treatment after a median duration of 19.3 (IQR 
16.0–31.5) months. Table 2 describes the reasons for bezafibrate 
discontinuation in relation to the timing of treatment cessation.

Table 1. Cohort characteristics

Initiation cohort (n = 317)

Age at diagnosis, yr a 47.5 (10.5)

Age at start bezafibrate, yr b 55.3 (48.4–64.4)

Female, n (%) 290 (91.5)

AMA positive, n (%) 278 (88.3)

Calendar year of initiation b 2019 (2017–2020)

Type of PPAR agonist, n (%)

Bezafibrate 310 (97.8)

Ciprofibrate 5 (1.6)

Gemfibrozil 2 (0.6)

Add-on therapy to UDCA, n (%) 308 (97.2)

Years of UDCA treatment b 7.3 (2.2–12.4)

UDCA dose (mg/kg/d) b 14.5 (12.9–16.2)

Liver stiffness (kPa) b 8.5 (6.2–15.0)

Cirrhosis, n (%) 57 (18.0)

Prior decompensation event, n (%) c 9 (2.8)

PBC-AIH overlap, n (%) d 18 (5.7)

Coadministered medication, n (%) 36 (11.4)

Azathioprine 12 (3.8)

Prednisone 18 (5.6)

Budesonide 10 (3.2)

Mycophenolate mofetil 4 (1.3)

Obeticholic acid 2 (0.6)

Serum TB (ULN) b 0.58 (0.41–0.92)

Serum ALP (ULN) b 2.30 (1.52–3.36)

Serum AST (ULN) b 1.41 (1.00–2.17)

Serum ALT (ULN) b 1.44 (0.94–2.37)

Serum GGT (ULN) b 3.87 (2.20–6.41)

Serum albumin (LLN) b 1.14 (1.06–1.25)

Platelet count (310 9 /L) b 262 (208–318)

Creatinine (μmol/L) b 66 (59–78)

Paris II response, n (%) e 46/269 (17.1)

AMA status was available for 315 of 317 (99.4%) patients. UDCA dose in mg/kg/ 
d was available for 291 (94.5%) of the 308 patients who used UDCA, due to 
missing weight in 17 patients using UDCA. Liver stiffness measurements at 
baseline (1 year prior up to 1 year after initiation) were available for 153 (48.3%) 
patients. Baseline TB was missing for 37 (11.7%) patients, ALP for 8 (2.5%), 
AST for 27 (8.5%), ALT for 10 (3.2%), GGT for 15 (4.7%), albumin for 110 
(35%), platelet count for 94 (30%), and creatinine for 105 (33%).
AIH, autoimmune hepatitis; ALP, alkaline phosphatase; ALT, alanine 
transferase; AMA, antimitochondrial antibodies; AST, aspartate 
aminotransferase; GGT, gamma-glutamyl transferase; LLN, lower limit of 
normal; PBC, primary biliary cholangitis; PPAR, peroxisome proliferator-
activated receptor; TB, total bilirubin; UDCA, ursodeoxycholic acid; ULN, upper 
limit of normal.
a Data are expressed as mean and SD.
b Data are expressed as median and interquartile range.
c Defined as ascites, spontaneous bacterial peritonitis, variceal bleeding, 
hepatic encephalopathy, and/or hepatorenal syndrome.
d According to the Paris criteria (22).
e ALP and AST #1.5 3 ULN and normal TB.
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The reason for discontinuation was known for 82 of the 109 (75%) 
patients who stopped fibrate therapy. Side effects were the most 
frequent cause (47/82, 57%), including elevation of liver enzymes 
in 3 subjects and elevation of creatinine in 6 subjects. The cre-
atinine increase was completely reversible in all individuals after 
bezafibrate discontinuation; the difference in creatinine level 
between the postcessation follow-up measurement and the 
baseline measurement ranged from 231 to 16 μmol/L. The 
cumulative discontinuation rate at 12 months due to side effects 
was the minimally 12.9% (95% CI 9.0%–16.8%) and maximally 
18.6% (95% CI 14.1–23.1), considering there were patients for 
whom the reason for discontinuation was not known.

At 6 months, the cumulative discontinuation rates did not 
significantly differ for subgroups of age (12.2% [95% CI 7.9–16.5] 
vs 21.4% [95% CI 13.4–29.4] for ,62 and $62 years, log-rank
χ 2 5 2.79, P 5 0.095), cirrhosis status (14.3% [95% CI 10.0–18.6] 
vs 19.4% [95% CI 9.2–29.6] for noncirrhosis vs cirrhosis, log-rank
χ 2 5 3.35, P 5 0.060), or type of center (22.5% [95% CI 15.2%– 
28.8%] vs 27.8% [95% 20.4%–35.2%], for nonacademic vs aca-
demic center, log-rank χ 2 5 0.96, P 5 0.328). In addition, for 
subgroups based on baseline ALP (17.0% [95% CI 11.3–22.7] vs 
14.5% [95% CI 10.7–18.3] for ALP #1.67 vs . 1.67 3 ULN, log-
rank χ 2 5 0.31, P 5 0.578) or TB (17.0% [95% CI 11.1–22.9] vs 
13.6% [95% CI 7.5–19.7], for normal vs abnormal bilirubin, log-
rank χ 2 5 1.71, P 5 0.191), the cumulative discontinuation rates 
did not differ significantly.

Of the 109 people who discontinued bezafibrate treatment 
during the entire follow-up, PPAR agonists had been reinitiated 
in 31 individuals during the registered follow-up. Twenty-two

(71.0%) of these 31 patients had continued treatment up to the 
last known follow-up date, leaving 86 of 317 patients without 
PPAR agonists (27.1%) at the end of follow-up.

Biochemical changes during the first year of bezafibrate therapy
Figure 1 shows the estimated evolution of the liver-related 
biochemical parameters and creatinine based on all available on-
treatment laboratory values during the first 18 months of beza-
fibrate therapy. The linear mixed models indicated a steep decline 
in both ALP and gamma-glutamyl transferase (GGT) during the 
first months of treatment, which is maintained thereafter. Al-
though the median baseline TB was 0.58 (IQR 0.41–0.93), with 
223 (79.6%) individuals having a normal TB, there was a small 
gradual decrease in TB during the first year of therapy. The 
transaminases showed a different pattern of response, with 
a more profound and rapid decline for alanine aminotransferase 
(ALT), as compared with AST.

The median ΔALP and ΔTB were 21.00 3 ULN (IQR 21.50 
to 20.49) and 20.06 3 ULN (IQR 20.20 to 0.05), with a median 
percentage change of 248.9% and 211.1% from baseline, re-
spectively (P , 0.001 for both). Table 3 summarizes the deltas and 
percentage changes of the other liver-related enzymes (P , 0.005 
for all). The creatinine value increased from 66 μmol/L (IQR 
59–77) at start of bezafibrate therapy to 71 μmol/L (IQR 61–81) at 
12 months (P , 0.001) among the 117 subjects with paired 
measurements. Thirty-nine (33.3%) of these 117 subjects had no 
elevation of creatinine at 12 months.

At 12 months of therapy, 89 of 182 (48.9%) individuals met the 
dichotomous Paris II criteria and 80 of 201 (39.8%) had a normal

Table 2. Reasons for terminating bezafibrate treatment categorized by timing of discontinuation

Timing of discontinuation

Overall (n = 109)0–6 mo (n = 49) 6–12 mo (n = 27) >12 mo (n = 33)

Reason for discontinuation

Any adverse event a 27 (55.1) 11 (40.7) 9 (27.2) 47 (43.1)

Myalgia 5 (10.2) 3 (11.1) 4 (12.1) 14 (12.8)

Gastrointestinal complaints 6 (12.2) 2 (7.4) 2 (6.1) 10 (9.2)

Elevation of creatinine b 2 (4.1) 4 (14.8) 0 (0.0) 6 (5.5)

Elevation liver enzymes 2 (4.1) 1 (3.7) 1 (3.0) 3 (3.7)

Skin lesions 2 (2.7) 0 (0.0) 3 (6.9) 3 (3.1)

Other (palpitations, malaise, headache) 7 (14.2) 0 (0.0) 1 (0.3) 8 (7.3)

Not specified 10 (20.4) 1 (3.7) 1 (3.0) 12 (11.0)

Patient’s initiative (nonspecified) 5 (10.2) 3 (11.1) 3 (9.1) 11 (10.1)

No effect on biochemistry 1 (2.0) 2 (7.4) 4 (12.1) 7 (6.4)

No effect on pruritus 2 (4.1) 2 (7.4) 0 (0.0) 4 (3.7)

Trial participation 1 (2.0) 1 (3.7) 1 (3.0) 3 (2.8)

Disease progression 0 (0.0) 0 (0.0) 2 (6.1) 2 (1.8)

Other 1 (2.0) 2 (7.4) 5 (15.2) 8 (7.3)

Unknown 12 (24.5) 6 (22.2) 9 (27.3) 27 (24.8)

The numbers of patients who discontinued bezafibrate treatment are categorized by reason for discontinuation and timing of discontinuation, and are presented as absolute 
numbers and percentage (%).
a Number of patients who ceased treatment due to any adverse event; patients may have discontinued for multiple side effects.
b The creatinine increase was completely reversible in all individuals after bezafibrate discontinuation; the difference in creatinine level between the postcessation follow-up 
measurement and the baseline measurement ranged from 231 to 16 μmol/L.
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ALP. In those with baseline and follow-up data, the percentage of 
patients fulfilling the Paris II criteria increased from 19.3% to 
47.8%. The percentage of patients with normal ALP increased

from 6.1%% to 39.8% (P , 0.001 for both). In the intention-to-
treat analysis, 100 of 236 (42.4%) met the Paris II criteria and 88 of 
253 (34.8%) had normal ALP at 12 months. The results according

Figure 1. Biochemistry during bezafibrate treatment. The biochemical evolution over time during bezafibrate treatment was explored and visualized using 
linear mixed models. The dynamics are presented for (a) ALP, (b) TB, (c) GGT, (d) AST, (e) ALT, and (f) creatinine. The models were fitted on all (on-
treatment) laboratory measurements collected from start of bezafibrate treatment until a maximum of 18 months thereafter. Dashed lines show the ULN for 
each biochemical parameter, except for creatinine. Biochemical parameters were transformed using the natural logarithm. To facilitate interpretation, we 
generated effects plots showing the expected biochemical values (transformed back to their original scale times the ULN) with their corresponding 95% 

confidence intervals over time. Nonlinearity of the trajectories was modelled using natural cubic splines (3 degrees of freedom). For patients who stopped 
bezafibrate therapy during follow-up, the on-treatment laboratory data were included up to the point of treatment cessation. ALP, alkaline phosphatase; ALT, 
alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma glutamyl transferase; TB, total bilirubin; ULN, upper limit of normal.

Table 3. Assessment of biochemical changes at 12 months of treatment

Obs. a Month 0 b Month 12 b P value c Median delta b Median % change b

TB (ULN) 170 0.58 (0.42–0.88) 0.50 (0.35–0.82) ,0.001 20.06 (20.20 to 0.05) 211.1 (229.4 to 112.5)

ALP (ULN) 197 2.22 (1.50–3.35) 1.15 (0.78–1.84) ,0.001 21.00 (21.50 to 20.49) 248.9 (259.4 to 229.4)

AST (ULN) 183 1.42 (1.00–2.20) 1.29 (0.94–1.87) 0.002 20.08 (20.43 to 0.13) 26.3 (224.3 to 112.2)

ALT (ULN) 196 1.44 (1.00–2.35) 1.12 (0.73–1.84) ,0.001 20.29 (20.76 to 0.00) 224.5 (240.4 to 10.00)

GGT (ULN) 193 4.86 (2.34–6.21) 2.43 (1.25–4.46) ,0.001 21.14 (22.29 to 20.24) 237.8 (254.6 to 210.4)

Albumin (LLN) 132 1.14 (1.06–1.26) 1.16 (1.06–1.26) 0.476 0.00 (20.03 to 0.06) 0.0 (23.0 to 15.0)

Platelet count (310 3 /mm 3 ) 109 255 (210–298) 269 (211–313) 0.321 1 (218 to 29) 20.4 (26.3 to 111.5)

Creatinine (μmol/L) 117 66 (59–77) 71 (61–81) ,0.001 4 (22 to 11) 16.08 (22.7 to 116.6)

ALP, alkaline phosphatase; ALT, alanine transferase; AST, aspartate aminotransferase; GGT, gamma-glutamyl transferase; IQR, interquartile range; LLN, lower limit of 
normal; ULN, upper limit of normal; TB, total bilirubin.
a Only patients with on-treatment biochemical laboratory works are included for these analyses.
b Data are expressed as median with IQR.
c Wilcoxon signed rank test month 0 vs month 12.
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to the other dichotomous response criteria are presented in 
Figure 2.

Factors associated with biochemical response
Univariable logistic regression analyses showed that cirrhosis, treat-
ment in an academic care center, and higher baselineAST, ALT, GGT, 
ALP, andTBwere negatively associatedwith fulfilling Paris II response

at 12 months (Table 4). In multivariable analysis, adjusted for age, 
cirrhosis and TB at start of bezafibrate therapy, baseline ALP (adjusted 
OR 0.52, 95% CI 0.34–0.80, P 5 0.003), and baseline AST (adjusted 
OR 0.22, 95% CI 0.10–0.51, P , 0.001) remained associated with the 
Paris II response (Table 4). Treatment in an academic center was not 
associated with biochemical response if added to the multivariable 
model (adjusted OR 0.84, 95% CI 0.34–2.06, P 5 0.706).

Figure 2. Dichotomous response rates to bezafibrate therapy at 12 months. *Paris II response with ALTinstead of AST. P , 0.010 for all comparisons at start 
of treatment vs on-treatment cohort, and at start of treatment vs intention-to-treat cohort. Rates (%) of dichotomous response to bezafibrate therapy 
according to various dichotomous response criteria, separately presented at start of treatment, for the on-treatment cohort at 12 months of treatment and 
intention-to-treat cohort irrespective of treatment status at 12 months. Treatment response criteria according to Paris I (ALP #3 3 ULN, AST #2 3 ULN, 
and TB # ULN), Paris II (ALP #1.5 3 ULN, AST #1.5 3 ULN, and TB # ULN), Paris II ALT (ALP #1.5 3 ULN, ALT #1.5 3 ULN [instead of AST], and TB # 

ULN), POISE (ALP #1.67 3 ULN, ALP decrease .15%, and TB # ULN), Toronto (ALP #1.67 3 ULN), Barcelona (ALP decrease of 40% or normal ALP), 
normal ALP, normal TB, and TB # 0.6 3 ULN. ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TB, total 
bilirubin; ULN, upper limit of normal.

Table 4. Factors associated with Paris II response after 1 year of bezafibrate treatment

Obs.

Univariable Multivariable

Odds ratio P value Odds ratio P value

Female sex 182 0.82 (0.29–2.38) 0.720

Age at start bezafibrate 182 1.04 (1.01–1.07) 0.007 1.01 (0.97–1.06) 0.637

Age at PBC diagnosis 182 1.05 (1.01–1.09) 0.006

Duration PBC (per year) 182 1.01 (0.97–1.05) 0.661

AMA negative 180 0.84 (0.31–2.27) 0.726

Treatment in tertiary center 182 0.47 (0.26–0.84) 0.012

Cirrhosis at start of bezafibrate 182 0.42 (0.19–0.96) 0.039 0.44 (0.14–1.38) 0.124

Baseline AST (per ULN) 172 0.10 (0.05–0.20) ,0.001 0.22 (0.10–0.51) ,0.001

Baseline ALT (per ULN) 177 0.38 (0.26–0.57) ,0.001

Baseline GGT (per ULN) 175 0.82 (0.74–0.91) ,0.001

Baseline ALP (per ULN) 178 0.32 (0.22–0.47) ,0.001 0.52 (0.34–0.80) 0.003

Baseline TB (per ULN) 165 0.12 (0.05–0.32) ,0.001 0.56 (0.19–1.72) 0.313

Platelet count (per 10 3 10 9 /L) 128 1.02 (0.99–1.06) 0.242

Creatinine (per 10 μmol/L) 130 1.13 (0.92–1.39) 0.251

Baseline albumin (per 0.1 3 LLN) 122 1.13 (0.87–1.46) 0.367

Response to bezafibrate evaluated according to the Paris II criteria in the biochemical on-treatment cohort. Odds ratios are presented with 95% confidence intervals. 
ALP, alkaline phosphatase; ALT, alanine transferase; AMA, antimitochondrial antibodies; AST, aspartate aminotransferase; GGT, gamma-glutamyl transferase; PBC, 
primary biliary cholangitis; TB, total bilirubin.
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On-treatment biochemical changes stratified for baseline values
Subjects were categorized into 3 groups according to the baseline 
ALP level: a low (ALP #1.67 3 ULN; n 5 62), medium 
(1.67–3.0 3 ULN; n 5 75), and high group ($3.0 3 ULN; n 5 
60). All 3 groups showed a marked decline of the ALP level during 
the first year of treatment (P , 0.001 for all). The percentage of 
ALP change in the low, medium, and high baseline ALP group 
was 240.9%, 250.8%, and 250.9%, respectively (P 5 0.011). 
There was a more profound difference in the absolute median 
ΔALP among the 3 groups: 20.54 (IQR 20.69 to 20.28), 21.15 
(IQR 21.33 to 20.79), and 22.21 (IQR 23.55 to 21.10), re-
spectively (P , 0.001, for all comparisons, Figure 3). By contrast, 
dichotomous response rates reduced with higher ALP at baseline: 
83.6%, 54.7%, and 10.2%, respectively, for Paris II criteria (P , 
0.001), and 75.8%, 40.0%, and 3.3%, respectively, for normal ALP 
(P , 0.001). Albeit not statistically significant, patients with PBC 
who did not fulfil Paris II criteria at 12 months had a stronger 
absolute ALP reduction (ΔALP 21.16 [IQR 22.34 to 20.45]) as 
opposed to patients who did (20.83 [IQR 21.25 to 20.53], P 5 
0.078).

When categorizing patients according to their baseline TB 
level, the ΔTB after 1 year of treatment in patients with a baseline 
TB # 0.6 3 ULN (n 5 92) was 0.00 3 ULN (IQR 20.09 to 0.05) 
vs 20.18 3 ULN (IQR 20.35 to 0.00) in those with a baseline 
TB . 0.6 3 ULN (n 5 78) (P , 0.001, Figure 3).

On-treatment biochemical changes in individuals with cirrhosis
On-treatment biochemical changes could be assessed in 45 
individuals with cirrhosis. At baseline, these subjects had higher 
median age (62.0 [IQR 54.5–69.6] vs 54.3 [IQR 47.9–63.4]), with 
higher serum TB (0.88 [IQR 0.59–1.60] vs 0.53 [IQR 0.41–0.82]), 
higher AST (1.84 [1.26–2.52] vs 1.37 [0.97–2.14]), and lower 
platelet count (170 [IQR 120–259] vs 274 [IQR 238–328]) vs 
those without cirrhosis (P , 0.05 for all). Among patients with 
cirrhosis, the median ΔALP was 20.75 (IQR 21.44 to 20.31), the 
median ΔTB was 20.06 (IQR 20.27 to 0.03), and the median 
ΔAST was 20.17 (IQR 20.57 to 0.17). This did not differ from 
the ΔALP of 21.03 (IQR 21.57 to 20.52), ΔTB of 20.06 
(IQR 20.18 to 0.05), and ΔAST of 20.07 (IQR 20.43 to 0.13) 
among patients without cirrhosis (P . 0.1 for all). At 12 months, 
the on-treatment response rate according to the Paris II criteria 
was lower in subjects with cirrhosis (11/34, 32.4%) than in sub-
jects without cirrhosis (78/148, 52.7%, P 5 0.032). There was no
statistically significant difference in the proportion of subjects 
with normal ALP at 12 months (12/36 [33.3%] vs 68/165 [41.2%], 
P 5 0.382).

On-treatment ALP levels in relation to clinical outcome

In total, 25 patients experienced clinical disease progression after 
bezafibrate initiation. Adjusted for age, on-treatment Ln ALP (in 
ULN) was associated with clinical disease progression (adjusted

Figure 3. Median changes in ALP and TB during stratified for baseline levels. Median differences are presented with Tukey whiskers. The cutoffs for ALP 
were based on distribution of ALP (approximately the 33rd and 67th percentiles) and set according to the POISE and Paris I criteria: #1.67 3 ULN (n 5 62), 
1.67–3.00 (n 5 75), and $3.0 3 ULN (n 5 60). The cutoff for bilirubin was based on median value and, for interpretation purposes, fixed at the below-
normal bilirubin cutoff (0.6 3 ULN) (#0.6 [n 5 92] vs . 0.6 [n 5 78]). These analyses included patients with on-treatment values at 12 months of follow-up. 
Statistical analyses were performed using the Kruskal-Wallis test for ALP (P , 0.001) and the Mann-Whitney U test for bilirubin (P , 0.001). ALP, alkaline 
phosphatase; TB, total bilirubin; ULN, upper limit of normal.
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hazard ratio [aHR] 3.29, 95% CI 1.76–6.16, P , 0.001) (Figure 4), 
as were Ln TB (aHR 7.82, 95% CI 3.99–15.32, P , 0.001) and Ln 
AST (aHR 7.26, 95% CI 2.72–19.37, P , 0.001). Sensitivity 
analyses showed a stable association between Ln ALP and clinical 
outcome. The aHR of Ln ALP for clinical disease progression was 
3.11 (95% CI 1.67–5.79) if further adjusted for cirrhosis at 
bezafibrate initiation, 2.62 (95% CI 1.14–6.03, P 5 0.024) in case 
patients were censored at the time of bezafibrate discontinuation, 
6.17 (95% CI 2.23–16.2, P , 0.001) based on the on-treatment 
ALP between 9 and 18 months, and 2.95 (95% CI 1.41–6.16, P 5 
0.004) in case patients with concomitant immunosuppressive 
drugs were excluded.

Fulfilment of Paris-2 at 1 year of bezafibrate therapy was 
statistically significantly associated with clinical disease pro-
gression (aHR 0.15, 95% CI 0.03–0.68, P 5 0.014).

DISCUSSION
In this real-world nationwide cohort in the Netherlands, bezafi- 
brate therapy was associated with a reduction in ALP, AST, and 
TB levels. These key biochemical markers in PBC have a well-
documented relation to the long-term clinical outcome of UDCA 
monotherapy. Unlike the relative decline, the absolute decline in 
ALP with bezafibrate therapy depended strongly on its baseline 
level. Patients with high ALP levels at baseline showed the 
strongest absolute reduction at 1 year. This is an important 
finding because the overall dichotomous response rate of 45% 
according to the Paris II criteria was inversely related to the 
baseline ALP levels. Patients who did not fulfil the Paris II criteria

showed at least a similar—if not a stronger—absolute ALP decline 
after 1 year of bezafibrate therapy. This demonstrates that 
patients with PBC who are classified as incomplete responders 
based on dichotomous response criteria still benefit from add-on 
bezafibrate therapy. These results thus challenge the dichotomous 
evaluation of the biochemical response to anti-cholestatic ther-
apy, both in daily practice and within clinical trials. The finding 
that higher ALP levels during bezafibrate therapy were associated 
with worse clinical outcome further highlights the importance of 
our biochemical results. Confirming this association between 
ALP and clinical outcome in the setting of combination therapy is 
also important to support the surrogacy of this biochemical pa-
rameter of cholestasis, both for patients, physicians and policy-
makers. It further indicates that a subset of patients may indeed 
need more than 2 drugs with distinct mechanisms of action to 
optimize their long-term clinical outcome.

Considering the promising biochemical improvements, it is un-
fortunate that the cumulative bezafibrate discontinuation rate at 
1 year of follow-upwas as high as 25%. Themain documented reason 
to stop bezafibrate therapy was side effects, predominantly related to 
gastrointestinal symptoms and myalgia. Based on our results, the 
minimal cumulative 1-year discontinuation rate due to side effects 
was 12.9%, but this could be as high as 19.6% as the reason for 
discontinuation was missing for a quarter of the patients. The 
stopping rate in our real-world study was higher than in the pre-
viously described trials (14% in a 2-year trial) (16,26). It was similar, 
however, to the cumulative 1-year stopping rate of 25.9% among UK 
patients with PBC who were treated with fibrates outside the clinical

Figure 4. The age-adjusted hazard of liver decompensation, liver transplant, or death according to the ALP level during fibrate therapy. Hazard ratios were 
estimated by applying a cubic spline function of alkaline phosphatase (3 degrees of freedom) for a patient with a mean age of 55 years old. Two hundred 
twenty-two patients with on-bezafibrate treatment ALP levels were included for this analysis. ALP, alkaline phosphatase.
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trial setting (27). Extending bezafibrate treatment to nonacademic 
centers did not seem to explain this finding because our cohort 
showed comparable discontinuation rates between both types 
of centers. Still, when evaluating the discontinuation rate in 
our study, it should be noted that this concerns the earliest 
experiences in the Netherlands, starting from the first docu-
mented prescription in 2008. It was only recently, however, 
that more substantial evidence to support the clinical benefit of 
PPAR agonism emerged (16,18,19,28). These insights may 
affect both the physicians’ and patients’ willingness to con-
tinue PPAR agonist therapy, which could potentially reduce 
premature discontinuation of PPAR agonist therapy today. It 
is also important to emphasize that a substantial number of 
patients were able to successfully restart bezafibrate therapy. 
This may be explained by individuals which initially started 
bezafibrate as a temporary treatment for itch, by more vigor-
ous symptom management during retreatment and/or in-
creased patient and physician awareness. The largest study on 
bezafibrate in PBC to date, which was performed in Japan 
where there is longer experience with bezafibrate, reported 
a 6% rate of permanent discontinuation (19). Future pro-
spective efforts with patient-reported outcomes are needed to 
better assess drug-related side effects during bezafibrate in 
a real-world setting. At present, both the pros and cons of off- 
label use of bezafibrate should be discussed with individuals in 
need of second-line treatment today (5,8). Most patients were 
able to remain on long-term bezafibrate treatment which can 
improve their level of pruritus, liver-related biochemistry, and 
potentially, liver histology and clinical outcome (18,19). New, 
more selective PPAR agonists have now broadened the ther-
apeutic armamentarium. Their real-world safety, tolerability, 
and efficacy, as well as their position next to bezafibrate, should 
be explored.

After 1 year of treatment, bezafibrate use was associated 
with an almost 50% reduction in ALP. This is in line with 
results in both clinical trial (2 60%) and real-world (2 57%) 
setting (16,27). With a linear mixed model analysis, we con-
firmed that ALP declines within the first months of fibrate 
therapy, with a sustained response thereafter (16). An im-
portant and timely finding was that higher on-treatment levels 
of ALP were associated with an increased risk of liver de-
compensation, transplant, or death. More support for the 
surrogacy of ALP in the setting of second-line therapy is im-
portant for policymakers who need to decide on market access 
and reimbursement of newly developed PBC drugs, especially 
considering the (insurmountable) difficulties of long-term 
trials on clinical endpoints (29). Although our time-to-event 
analyses had power constrained because of a limited number of 
clinical events, the results are in line with current un-
derstanding of the prognostic relevance of ALP in PBC. De-
spite stable results in a variety of sensitivity analyses, our 
findings will need further confirmation in more comprehen-
sive multivariate analyses.

Despite relatively low TB levels at baseline, we observed an 
overall median decline in TB of 11% at 1 year. This is similar to 
the decline of TB in the BEZURSO trial (14%) (16). However, 
TB levels only went down in the subgroup of patients with 
a baseline TB .0.6 3 ULN. This is relevant as the prognosis 
among UDCA-treated patients with PBC starts to deteriorate 
from this TB level onward (9). A real-world study conducted in 
the UK did not find a relevant decrease in TB with fibrate

therapy (27). This negative finding remained in their subgroup 
of patients with a TB .0.6 3 ULN at the start of therapy. 
Whether the impact on TB differs according to the type of 
PPAR agonist is currently unclear.

The difference in the AST and ALT response to bezafibrate 
therapy was an interesting finding. Both in our study and the 
BEZURSO trial, the reduction of ALT (2 25% and 2 36%, 
respectively) was stronger than the reduction in AST (2 6% 
and 2 8%, respectively) (16). This difference was also ob-
served with other PPAR agonists which are currently in de-
velopment for PBC (14,15). There is no strong liver-related 
hypothesis for this difference in response, and therefore, also 
extrahepatic sources of AST should be considered. Of note, 
PPAR agonists have been associated with (mostly mild) 
myopathy (30).

Our results advocate to evaluate the add-on bezafibrate ther-
apy on a continuous biochemical scale. There was a trend for 
a larger absolute decline in ALP among individuals who did not 
meet the Paris II criteria after approximately 1 year of therapy as 
compared with those who did. These incomplete responders had 
higher ALP levels at baseline, and thus a higher risk of unfavor-
able outcome. As results, bezafibrate prevents more cases with 
clinical disease progression among patients with an incomplete 
response (31).

The real-world setting of this study, in all treatment centers 
in the Netherlands, provides valuable insights. The retrospective 
nature of the study, however, entails limitations. This includes 
the nonprotocolled follow-up, which results in missing data on, 
for instance, the reason for treatment initiation or discontinu-
ation, and biochemical parameters. Information on the argu-
mentation for a clinical decision is not systematically recorded 
by the treating physician and could thus not be retrieved 
through a medical chart review. In addition, patient-reported 
outcome measures (such as pruritus) are also not structurally 
assessed in daily clinical practice. The retrospective design with 
irregular follow-up further forced a time-window for bio-
chemical response assessment, but this may not have a great 
impact on the representability of our results considering the 
BEZURSO trial indicated a maximum decline in ALP as early as
3 months, with stable ALP levels thereafter (16). Our mixed 
linear model analyses on the biochemical parameters also sup-
port our methodology. At last, there may be bias because the 
experience with fibrate therapy was limited during the early 
phase of this study’s inclusion period. Yet, the similarities with 
the results in clinical trials are reassuring about the reliability of 
these data.

In conclusion, in this nationwide real-world study, bezafibrate 
use was associated with improvements of the biochemical 
markers of cholestasis and liver injury, which are also linked to 
clinical outcome in this setting of add-on bezafibrate therapy. As 
the reduction in ALP was more prominent in patients who did not 
fulfil the standard dichotomous response criteria, it is important 
to assess the response to therapy on a continuous scale as well. 
The relatively high bezafibrate discontinuation rate indicates, 
however, that there is a need to optimize educative efforts for 
patients and their treating physicians and to improve PPAR ag-
onist treatment strategies.
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Study Highlights

WHAT IS KNOWN

3 Bezafibrate for patients with primary biliary cholangitis 
resulted in higher complete biochemical response rates in 
a randomized clinical trial setting compared with placebo.

WHAT IS NEW HERE

3 This real-world nationwide cohort shows that bezafibrate was 
associated with an improvement of the biochemical markers 
of cholestasis. Patients with an incomplete response to 
bezafibrate also showed marked reduction of their alkaline 
phosphatase (ALP) level.

3 Higher ALP levels during bezafibrate therapy were associated 
with a statistically significantly higher risk of liver 
decompensation, liver transplantation, or death.

3 The confirmation of the association between ALP and clinical 
outcome in the setting of bezafibrate therapy is important for 
policy makers who decide on approval and reimbursement of 
new primary biliary cholangitis drugs.

REFERENCES
1. Kaplan MM, Gershwin ME. Primary biliary cirrhosis. N Engl J Med 2005; 

353(12):1261–73.
2. Carey EJ, Ali AH, Lindor KD. Primary biliary cirrhosis. Lancet 2015; 

386(10003):1565–75.
3. Prince M, Chetwynd A, Newman W, et al. Survival and symptom 

progression in a geographically based cohort of patients with primary 
biliary cirrhosis: Follow-up for up to 28 years. Gastroenterology 2002; 
123(4):1044–51.

4. Lammers WJ, van Buuren HR, Hirschfield GM, et al. Levels of alkaline 
phosphatase and bilirubin are surrogate end points of outcomes of 
patients with primary biliary cirrhosis: An international follow-up study. 
Gastroenterology 2014;147(6):1338–49.e5; quiz e15.

5. European Association for the Study of the Liver. EASL clinical practice 
guidelines: The diagnosis and management of patients with primary 
biliary cholangitis. J Hepatol 2017;67(1):145–72.

6. Corpechot C, Carrat F, Bonnand AM, et al. The effect of ursodeoxycholic 
acid therapy on liver fibrosis progression in primary biliary cirrhosis. 
Hepatology 2000;32(6):1196–9.

7. Harms MH, van Buuren HR, Corpechot C, et al. Ursodeoxycholic acid 
therapy and liver transplant-free survival in patients with primary biliary 
cholangitis. J Hepatol 2019;71(2):357–65.

8. Lindor KD, Bowlus CL, Boyer J, et al. Primary biliary cholangitis: 2021 
practice guidance update from the American Association for the Study of 
Liver Diseases. Hepatology 2022;75(4):1012–3.

9. Murillo Perez CF, Harms MH, Lindor KD, et al. Goals of treatment
for improved survival in primary biliary cholangitis: Treatment
target should be bilirubin within the normal range and normalization of 
alkaline phosphatase. Am J Gastroenterol 2020;115(7):1066–74.

10. Nevens F, Andreone P, Mazzella G, et al. A placebo-controlled trial of 
obeticholic acid in primary biliary cholangitis. N Engl J Med 2016;375(7): 
631–43.

11. Bowlus CL, Pockros PJ, Kremer AE, et al. Long-term obeticholic acid 
therapy improves histological endpoints in patients with primary 
biliary cholangitis. Clin Gastroenterol Hepatol 2020;18(5): 
1170–8.e6.

12. Murillo Perez CF, Fisher H, Hiu S, et al. Greater transplant-free survival in 
patients receiving obeticholic acid for primary biliary cholangitis in
a clinical trial setting compared to real-world external controls. 
Gastroenterology 2022;163(6):1630–42.e3.

© 2025 by The American College of Gastroenterology The American Journal of GASTROENTEROLOGY

LI
VE

R

Effectiveness and Tolerability of Bezafibrate 11

Copyright © 2025 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.



13. Harms MH, Hirschfield GM, Floreani A, et al. Obeticholic acid is associated 
with improvements in AST-to-platelet ratio index and GLOBE score in 
patients with primary biliary cholangitis. JHEP Rep 2021;3(1):100191.

14. Hirschfield GM, Bowlus CL, Mayo MJ, et al. A phase 3 trial of 
seladelpar in primary biliary cholangitis. N Engl J Med 2024;390(9): 
783–94.

15. Kowdley KV, Bowlus CL, Levy C, et al. Efficacy and safety of 
elafibranor in primary biliary cholangitis. N Engl J Med 2024;390(9): 
795–805.

16. Corpechot C, Chazouilleres O, Rousseau A, et al. A placebo-controlled 
trial of bezafibrate in primary biliary cholangitis. N Engl J Med 2018; 
378(23):2171–81.

17. de Vries E, Bolier R, Goet J, et al. Fibrates for itch (FITCH) in fibrosing 
cholangiopathies: A double-blind, randomized, placebo-controlled trial. 
Gastroenterology 2021;160(3):734–43.e6.

18. Sorda JA, Gonzalez Ballerga E, Barreyro FJ, et al. Bezafibrate therapy in 
primary biliary cholangitis refractory to ursodeoxycholic acid: A 
longitudinal study of paired liver biopsies at 5 years of follow up. Aliment 
Pharmacol Ther 2021;54(9):1202–12.

19. Tanaka A, Hirohara J, Nakano T, et al. Association of bezafibrate with 
transplant-free survival in patients with primary biliary cholangitis.
J Hepatol 2021;75(3):565–71.

20. Wolters F, Oude Elferink RPJ, Beuers U. PPARalpha, PPARdelta, or both-
that is the question! Hepatology 2024;80(1):8–10.

21. de Veer RC, van Hooff MCB, Werner E, et al. Incidence and prevalence of 
primary biliary cholangitis in the Netherlands: A nationwide cohort 
study. JHEP Rep 2024;6(8):101132.

22. Chazouilleres O, Wendum D, Serfaty L, et al. Primary biliary cirrhosis-
autoimmune hepatitis overlap syndrome: Clinical features and response 
to therapy. Hepatology 1998;28(2):296–301.

23. Scheuer P. Primary biliary cirrhosis. Proc R Soc Med 1967;60(12):1257–60.
24. Ludwig J, Dickson ER, McDonald GS. Staging of chronic nonsuppurative 

destructive cholangitis (syndrome of primary biliary cirrhosis). Virchows 
Arch A Pathol Anat Histol 1978;379(2):103–12.

25. Corpechot C, Carrat F, Gaouar F, et al. Liver stiffness measurement by 
vibration-controlled transient elastography improves outcome prediction 
in primary biliary cholangitis. J Hepatol 2022;77(6):1545–53.

26. Khakoo NS, Sultan S, Reynolds JM, et al. Efficacy and safety of bezafibrate alone 
or in combination with ursodeoxycholic acid in primary biliary cholangitis: 
Systematic review and meta-analysis. Dig Dis Sci 2023;68(4):1559–73.

27. Abbas N, Culver EL, Thorburn D, et al. UK-wide multicenter evaluation 
of second-line therapies in primary biliary cholangitis. Clin Gastroenterol 
Hepatol 2023;21(6):1561–70.e13.

28. Honda A, Tanaka A, Kaneko T, et al. Bezafibrate improves GLOBE and 
UK-PBC scores and long-term outcomes in patients with primary biliary 
cholangitis. Hepatology 2019;70(6):2035–46.

29. Kowdley KV, Hirschfield GM, Coombs C, et al. COBALT: A confirmatory 
trial of obeticholic acid in primary biliary cholangitis with placebo and 
external controls. Am J Gastroenterol 2025;120(2):390–400.

30. Davidson MH, Armani A, McKenney JM, et al. Safety considerations with 
fibrate therapy. Am J Cardiol 2007;99(6A):3C–18C.

31. Harms MH, de Veer RC, Lammers WJ, et al. Number needed to treat with 
ursodeoxycholic acid therapy to prevent liver transplantation or death in 
primary biliary cholangitis. Gut 2020;69(8):1502–9.

The American Journal of GASTROENTEROLOGY VOLUME 00 | MONTH 2025 www.amjgastro.com

LI
VE

R
van Hooff et al12 

Copyright © 2025 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.

http://www.amjgastro.com

