
Hepatology Communications. 2022;6:3487–3495.	﻿�     |  3487wileyonlinelibrary.com/journal/hep4

O R I G I N A L  A R T I C L E

Efficacy and safety of fenofibrate addition therapy in 
patients with cirrhotic primary biliary cholangitis with 
incomplete response to ursodeoxycholic acid

Dawei Ding   |    Guanya Guo  |    Yansheng Liu  |    Linhua Zheng  |    Gui Jia  |   
Juan Deng  |    Ruiqing Sun  |    Xiufang Wang  |    Changcun Guo  |   
Yulong Shang   |    Ying Han

Received: 4 April 2022  |  Accepted: 1 September 2022

DOI: 10.1002/hep4.2103  

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2022 The Authors. Hepatology Communications published by Wiley Periodicals LLC on behalf of American Association for the Study of Liver Diseases.

Dawei Ding, Guanya Guo, and Yansheng Liu contributed equally to this work as first authors.  

State Key Laboratory of Cancer Biology, 
Xijing Hospital of Digestive Diseases, 
The Air Force Military Medical University, 
Xi'an, China

Correspondence
Changcun Guo, Yulong Shang, and Ying 
Han, State Key Laboratory of Cancer 
Biology, Xijing Hospital of Digestive 
Diseases, The Air Force Military Medical 
University, Xi'an 710032, Shaanxi, China.
Email: guochc@sina.com, 
shangyul870222@163.com, hanying1@
fmmu.edu.cn

Funding information
Key Research and Development Projects 
of Shaanxi Province, Grant/Award 
Number: 2021ZDLSF02-07; National 
Key Research and Development (R&D) 
Program of China, Grant/Award Number: 
2017YFA0105704; National Natural 
Science Foundation of China, Grant/
Award Number: 81820108005, 81900502 
and 82173241

Abstract
Fenofibrate (FF) has shown potential benefits in patients with primary biliary 
cholangitis (PBC) who have an incomplete response to ursodeoxycholic acid 
(UDCA). However, the efficacy and safety of FF in patients with cirrhosis re-
main unclear. To evaluate the efficacy and safety of additional FF therapy in 
patients with PBC-related cirrhosis with an incomplete response to UDCA, 
we conducted a retrospective analysis comparing the clinical results of ad-
ditional FF therapy and continued UDCA monotherapy. A total of 59 patients 
were included; 27 cases underwent UDCA monotherapy and 32 cases un-
derwent UDCA combined with FF therapy. A significant difference in alkaline 
phosphatase (ALP) normalization was achieved in the FF group compared 
to the UDCA group (37% vs. 11%, respectively; p  =  0.020). Additional FF 
therapy was an independent risk factor for ALP normalization (hazard ratio, 
7.679; 95% confidence interval, 2.059–28.633; p = 0.003). Hepatic deterio-
ration was experienced by 40% versus 48% (p = 0.562) while 11% vs. 37% 
(p = 0.111) experienced liver-related mortality or liver transplantation in the 
FF and UDCA groups, respectively. Compared to UDCA monotherapy, ad-
ditional FF therapy was associated with lower United Kingdom (UK)-PBC risk 
score and surrogate serum indices of liver fibrosis. After 12 months of add-on 
FF therapy, median ALP level and UK-PBC risk score decreased 35% and 
52% from baseline (p = 0.001 and 0.210, respectively). Serum aminotrans-
ferase, triglyceride, and cholesterol decreased progressively, while total 
bilirubin, serum creatinine, blood urea, estimated glomerular filtration rate, 
aspartate aminotransferase-to-platelet ratio index, and fibrosis-4 index re-
mained stable in FF-treated cirrhotic cases during follow-up. No significant 
adverse effects associated with additional FF therapy were observed in our 
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INTRODUCTION

Primary biliary cholangitis (PBC) is a progressive 
cholestasis featuring chronic nonsuppurative chol-
angitis that occurs mainly in the background of ge-
netic susceptibilities and environmental inducers.[1] 
Currently, the only first-line drug licensed for disease-
modifying therapy is ursodeoxycholic acid (UDCA).[2] 
Long-term UDCA treatment is effective in ameliorat-
ing cholestasis-related indicators, delaying histologic 
progression, and extending liver transplantation (LT)-
free survival.[3] However, approximately 40% of pa-
tients with PBC fail to achieve biochemical responses 
to UDCA in clinical practice and have limited long-
term survival, indicating a clear need for additional 
treatment.[4]

Fenofibrate (FF), a peroxisome proliferator-
activated alpha receptor (PPARα) agonist, has been 
unexpectedly found to improve indicators of cholesta-
sis in the treatment of hyperlipidemia in patients with 
PBC.[5,6] Recently, FF has been recognized as a po-
tential anticholestatic agent to reduce parameters of 
cholestasis and abnormal liver function and has had 
good safety features in patients with an incomplete 
response to UDCA in multiple studies.[7–11] Guidance 
from the American Association for the Study of Liver 
Diseases recommends that off-label therapy be rec-
ognized as an alternative in patients with PBC who 
are inadequate responders to UDCA, notably with the 
PPAR agonist fibrates.[12] However, the safety profile 
of FF remedial treatment on clinical outcomes in pa-
tients with cirrhosis raises concern. Cheung et al.[13] 
showed that serum bilirubin increased more rapidly in 
advanced PBC treated with FF for a mean duration of 
11 months. A 24-month follow-up study observed that 
two of the three patients with elevated serum biliru-
bin suffered from cirrhosis.[14] Notably, it also demon-
strated that the estimated glomerular filtration rate 
(eGFR) and serum creatinine (SCr) deteriorated over 
time, possibly due to the high proportion of patients 
with advanced liver disease in the cohort, suggesting 
caution and avoidance of this drug in patients with 
cirrhosis. In addition, the efficacy of FF in patients 
with cirrhosis is limited, with lower rates of alkaline 
phosphatase (ALP) normalization and increased mor-
tality or liver-related outcomes.[13,14] Nevertheless, 
because the majority of the current studies include 
small numbers of patients and have short follow-up 

periods, the efficacy and safety of FF in patients with 
cirrhosis cannot be well addressed.

To further explore these issues, we conducted a 
study including 59 patients with cirrhotic PBC who had 
an incomplete response to UDCA therapy. The aim of 
this study was to evaluate the efficacy profile of add-on 
FF, which was assessed by ALP normalization and the 
decline in the United Kingdom (UK)-PBC risk score. 
Our secondary objective was to assess the safety of 
additional fenofibrate treatment.

MATERIALS AND METHODS

Study population

We analyzed 59 consecutive subjects with PBC who 
had an incomplete response to prior UDCA mono-
therapy and who were diagnosed and treated in Xijing 
Hospital of Digestive Diseases (Xi'an, Shanxi, China) 
from February 2010 to November 2021. Patients with 
evidence of concomitant liver disease (autoimmune 
hepatitis, alcoholic hepatitis, drug-induced liver in-
jury, viral hepatitis, hemochromatosis, hepatocel-
lular carcinoma) were excluded from our design. 
A diagnosis of PBC is made if it meets two of the 
three following standards: (1) evidence of cholestasis 
characterized by elevated ALP levels; (2) detection of 
anti-mitochondrial antibody (AMA) or other disease-
specific autoantibodies; (3) histologic evidence sug-
gesting typical PBC.[15] The definition of incomplete 
response to UDCA was failure to meet the ALP cut-
off value (serum ALP > 1.67 × ULN) used in Toronto 
criteria after 6 months of prior UDCA monotherapy.[16] 
A diagnosis of cirrhosis was made if it met one of the 
three following criteria: (1) liver stiffness measurement 
>16.9 KPa; (2) liver biopsy showing stage F4 fibrosis; 
and (3) magnetic resonance imaging or computed to-
mography suggestive of cirrhosis.[17,18] UDCA and FF 
were administered orally at doses of 13–15 mg/kg/day 
and 200 mg/day, respectively.

Study design

A retrospective cohort study was conducted. Patients 
were divided into a UDCA group and an FF group de-
pending on treatment with either UDCA monotherapy 
or UDCA along with FF, respectively. We explored the 

cohort. Conclusion: Additional FF therapy was associated with higher ALP 
normalization rates and lower UK-PBC risk scores in patients with cirrhotic 
PBC with an incomplete response to UDCA. In addition, FF therapy seemed 
safe and well tolerated with a low frequency of adverse effects in patients with 
cirrhosis.
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efficacy and safety of FF by comparing the clinical 
characteristics of the two groups. Biochemical re-
sponse was determined by achieving normal serum 
ALP levels during follow-up. To evaluate the efficacy 
of FF, the primary outcome was the percentage of 
cases that obtained biochemical responses. The sec-
ondary outcomes included the development of liver 
deterioration and LT-free survival. The safety of FF 
was assessed primarily in terms of FF-related symp-
toms, hepatotoxicity, and nephrotoxicity. Hepatic 
deterioration was determined by the presence of a 
decompensatory event (such as hepatic encepha-
lopathy, ascites, or variceal bleeding) and/or progres-
sion of the Child-Pugh grade by at least one level.[19] 
To estimate the risk of transplantation or liver-related 
mortality, we introduced the UK-PBC risk score.[20] 
Two surrogate serum indices of liver fibrosis were 
also assessed, the aspartate aminotransferase-to-
platelet ratio index (APRI) score and the fibrosis-
4 (FIB-4) index.[21,22] The Chronic Kidney Disease 
Epidemiology Collaboration equation was used to 
calculate eGFR values.[23] The study design was ap-
proved by the ethics committee of the Xijing Hospital 
of the Air Force Military Medical University.

Data collection and analysis

We systematically collected clinical information at pres-
entation and each follow-up. Data included general 
characteristics, clinical symptoms, serology results, 
and histologic findings. Liver biopsies were analyzed 
based on the METAVIR and Ludwig Symposium scor-
ing systems for chronic hepatitis and PBC, respectively. 
Biopsy specimens were assessed by two qualified and 
experienced pathologists who were blinded to the re-
sults of serologic tests.

Statistical analysis

SPSS, version 26.0 (IBM), was applied to all statisti-
cal analyses. Quantitative variables were described 
as median or mean and interquartile range or SD and 
were analyzed with the Mann-Whitney U test or the 
paired t test. Qualitative variables were assessed 
using the chi-squared test. Cox regression analyses 
were used to assess the relation between FF and time 
to events, which was assessed by ALP normaliza-
tion, hepatic deterioration, LT, or liver-related death. 
Univariate analysis was used to obtain crude haz-
ard ratios (HRs). All variables that were statistically 
significant (p < 0.05) at univariate analysis were ad-
justed for in a multivariate model. The Kendall-Tau-b 
correlation model was used for consistency analysis. 
Statistical significant was identified as a two-sided 
p < 0.05.

RESULTS

Study population

The study flowchart is shown in Figure 1. Of the 59 pa-
tients with cirrhosis with PBC and incomplete response 
to UDCA, 32 (54%) were treated with UDCA along 
with FF (FF group) and 27 (46%) continued with UDCA 
monotherapy (UDCA group). The mean patient age 
was 55 ± 8 years. The majority of patients were women 
(89%), Child-Pugh A (84%), and AMA positive (86%). 
Notably, no patients with Child-Pugh C were included in 
our study cohort at baseline (Table S1). FF was admin-
istrated at a median of 12 months (range, 6–36 months) 
after UDCA. The median time of exposure to FF was 
36 months (range, 12–108 months). The median Model 
for End-Stage Liver Disease (MELD) score and APRI 
score for the study cohort at baseline were 8.0 and 
1.6, respectively. No significant differences apart from 
serum gamma-glutamyl transpeptidase (GGT), immu-
noglobulin G, and triglyceride (TG) levels were identi-
fied for both groups at baseline (p = 0.001, p = 0.001, 
and p < 0.001, respectively; Table 1).

Primary and secondary outcomes

The primary outcome was obtained in 37% of additional 
FF-treated cases versus only 11% of UDCA-treated 
cases during follow-up (p  =  0.020; Figure  2A). Eight 
patients in the FF group and no patient in the UDCA 
group achieved ALP normalization at 12 months (25% 
vs. 0%, p = 0.006); 10 patients in the FF group and no 
patient in the UDCA group achieved ALP normalization 
at 24 months (40% vs. 0%, p = 0.001). Other dichotomic 
response criteria are shown in Table 2. Univariate anal-
ysis of the ALP normalization and non-normalization 
cohorts demonstrated that additional FF therapy and 
younger age were associated with increased ALP nor-
malization (Table S2). A multivariate Cox analysis was 

F I G U R E  1   Study flowchart. ALP, alkaline phosphatase; FF, 
fenofibrate; UDCA, ursodeoxycholic acid; ULN, upper limit of 
normal.
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performed to evaluate the independent contribution of 
ALP normalization, adjusting for age which was signifi-
cant in the univariate analysis. Additional FF therapy 
was an independent risk factor for ALP normaliza-
tion (HR, 7.679; 95% confidence interval [CI], 2.059–
28.633; p = 0.003; Table S3). The other variable that 
remained significant in the multivariate cox analysis 
was age (HR, 1.095 per 1 year; 95% CI, 1.021–1.174; 
p = 0.011).

Thirteen FF-treated cases and 13 UDCA-treated 
cases experienced hepatic deterioration, and no statisti-
cal difference was found between the groups by the study 
end (40% vs. 48%, p = 0.562; Figure 2B). The deteriora-
tion events of these patients with cirrhosis are shown in 
Table 3. In our study cohort, the major constituent event 

of hepatic deterioration in the FF group was mild ascites 
(53%), whereas the major constituent event of hepatic de-
terioration in the UDCA group was variceal bleed (46%) 
and moderate to severe ascites (30%). A multivariate Cox 
analysis demonstrated that additional FF therapy was not 
an independent risk factor for hepatic deterioration (crude 
HR, 0.879; 95% CI, 0.406–1.903; p = 0.743; Table S4).

Liver-related death and LT occurred in eight and one 
patient, respectively, in the UDCA group and four and 
one patient, respectively, in the FF group. Compared 
to UDCA-treated cases, FF-treated cases reported a 
lower rate of liver-related mortality or LT by study end 
despite the absence of statistical differences (15% vs. 
33%, p = 0.111; Figure 2C). A multivariate Cox analysis 
demonstrated that additional FF therapy was not an in-
dependent risk factor for liver-related death or LT (crude 
HR, 0.567; 95% CI, 0.189–1.702; p = 0.311; Table S5). 
However, we did not find a relationship between ALP 
normalization (at 12 or 24 months) and clinical out-
comes in our study cohort. The p values of Kendall-
Tau-b correlation analysis are shown in Table S6.

Biochemical measures

The dynamic changes in ALP, total bilirubin (Tbil), UK-
PBC risk score, alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST), TG, cholesterol (CHO), 
APRI score, FIB-4 index, SCr, blood urea (BU), and eGFR 
during treatment are shown in Figure 3. At 12 months, the 
levels of ALP decreased 35% from baseline in FF-treated 
cases and 20% in UDCA-treated cases (p = 0.001 and 
p  =  0.003, respectively). Similar reductions were found 
in ALT in both groups (p < 0.05, both). The median AST, 
TG, and CHO in the FF group and eGFR in the UDCA 
group decreased progressively, with no statistical dif-
ferences between baseline and 60 months, while Tbil, 
UK-PBC risk score, APRI score, FIB-4 index, BU, and 
Scr remained stable in both groups. Lower median APRI 
score and FIB-4 index and higher median eGFR were 
observed in the FF group during follow-up. Compared 
to UDCA-treated cases, patients with FF add-on therapy 
had significantly lower ALP level, UK-PBC risk score, 
APRI score, and FIB-4 index during follow-up, while no 
statistical differences were observed in Tbil, ALT, AST, 
TG, CHO, BU, Scr, and eGFR. Elevated ALP levels 
were observed in three patients after stopping FF but not 
UDCA for 0.25–3 months, and two patients reached nor-
mal values after resuming FF therapy.

Safety of additional FF

Adverse events are listed in Table 4. One patient dis-
continued using FF due to increased fatigue at 3 months 
that resolved after stopping FF. Three patients experi-
enced self-limiting nausea, cramps and myalgia, and 

TA B L E  1   Baseline characteristics of patients with UDCA-
refractory cirrhotic primary biliary cholangitis

Characteristic

FF group UDCA group

p valuen = 32 n = 27

Age, years 
(mean ± SD)

54 ± 10 55 ± 7 p = 0.671

Female, n (%) 28 (88) 25 (93) p = 0.678

Follow-up time, 
months

36 (24–48) 36 (24–60) p = 0.895

AMA positive,  
n (%)

28 (87) 23 (85) p = 1.000

Child-Pugh A/B, 
n (%)

27 (85)/5 (15) 23 (86)/4 (14) p = 1.000

MELD score 8.0 (7.0–10.0) 8.0 (7.0–9.0) p = 0.658

APRI index 1.6 (1.0–2.6) 1.8 (1.3–2.8) p = 0.263

ALP × ULN 2.6 (2.0–3.0) 2.2 (1.9–3.0) p = 0.479

GGT × ULN 6.7 (4.1–12.2) 3.6 (2.5–5.6) p = 0.001

ALT × ULN 1.6 (1.1–2.0) 1.2 (0.9–1.9) p = 0.105

AST × ULN 1.7 (1.4–2.4) 1.9 (1.3–2.6) p = 0.939

ALB × LLN 1.0 (0.9–1.1) 1.0 (0.9–1.1) p = 0.558

Tbil × ULN 1.1 (0.8–1.6) 1.0 (0.8–1.5) p = 0.744

PLT (×109/L) 118 (78–161) 91 (76–100) p = 0.115

IgG × ULN 0.8 (0.7–0.9) 1.0 (0.9–1.1) p = 0.001

IgM × ULN 1.3 (0.8–1.7) 1.0 (0.8–1.6) p = 0.760

TG × LLN 0.9 (0.7–1.5) 0.6 (0.5–0.7) p < 0.001

BU × ULN 0.6 (0.5–0.7) 0.7 (0.5–0.8) p = 0.188

Scr × ULN 1.0 (0.8–1.1) 0.9 (0.8–1.0) p = 0.891

eGFR (ml/
minute/1.73 m2)

96 (91–101) 95 (87–103) p = 0.692

Note: Shown are the median values and interquartile ranges.
Abbreviations: ALB, albumin; ALP, alkaline phosphatase; ALT, 
alanine aminotransferase; AMA, anti-mitochondrial antibody; APRI, 
aspartate aminotransferase-to-platelet ratio index; AST, aspartate 
aminotransferase; BU, blood urea; eGFR, estimated glomerular filtration 
rate; FF, fenofibrate; GGT, gamma-glutamyl transpeptidase; IgG, 
immunoglobulin G; IgM, immunoglobulin M; LLN, lower limit of normal; 
MELD, Model for End-Stage Liver Disease; PLT, platelet; Scr, serum 
creatinine; Tbil, total bilirubin; TG, triglyceride; UDCA, ursodeoxycholic 
acid; ULN, upper limit of normal.
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bloating in the first 3 months. One patient was found 
to have elevated ALT levels (5–7 × ULN) at 12 months 
of treatment, but ALT levels gradually decreased with 
continued FF therapy under monthly monitoring. Two 
patients experienced first severe progression of Tbil 
levels (>100 μmol/L) at 73 and 96 months of additional 
FF therapy, respectively, one of whom had fluctuating 
Tbil levels during follow-up without discontinuing FF; the 
other patient also experienced renal deterioration, with 
normal renal function in Child-Pugh B cirrhosis at base-
line, progressed to Child-Pugh C cirrhosis with eGFR 
of 28 mL/minute/1.73 m2 at 96 months, and subsequently 
died. No serious adverse events were identified in other 
patients treated with FF for more than 12 months.

DISCUSSION

The results of our study suggest that additional FF ther-
apy is associated with higher ALP normalization rates 

and lower UK-PBC risk scores in patients with cirrhotic 
PBC with an incomplete response to UDCA. Parallel 
changes in surrogate serum indices of liver fibrosis 
were consistent with this effect. No statistically signifi-
cant associations between FF and clinical outcome pa-
rameters were observed. Median serologic measures 
of liver or kidney function did not worsen significantly 
in FF-treated cases. During follow-up, we did not ob-
serve severe FF-related adverse events. In this light, 
FF-addition therapy seemed to be an alternative option 
for patients with cirrhosis with an incomplete response 
to UDCA.

Reduced biochemical responses with increased 
mortality or liver-related outcomes have been observed 
for FF in patients with cirrhosis with an incomplete 

F I G U R E  2   Incidence of primary and secondary outcomes in patients with UDCA-refractory PBC treated with additional FF (the FF 
group) or UDCA monotherapy (the UDCA group). (A) ALP normalization rate. (B) Hepatic deterioration rate. (C) LT or liver-related death. 
Data were analyzed by the chi-squared test. ALP, alkaline phosphatase; FF, fenofibrate; LT, liver transplant; UDCA, ursodeoxycholic acid.

TA B L E  2   Patients who met dichotomic response criteria 
between the FF group and the UDCA group

Response criteria,  
n (%) FF group

UDCA 
group

p 
value

ALP normalization  
(at 12 months)

8 (24) 0 (0) 0.006

ALP normalization  
(at 24 months)

10 (40) 0 (0) 0.001

Toronto criteria 18 (56) 10 (37) 0.141

Paris-I criteria 13 (40) 9 (33) 0.564

Paris-II criteria 6 (18) 3 (11) 0.488

Abbreviations: ALP, alkaline phosphatase; FF, fenofibrate; UDCA, 
ursodeoxycholic acid.

TA B L E  3   Patients who experienced hepatic decompensation, 
death, or liver transplantation when treated with additional FF 
therapy or UDCA monotherapy

Outcome FF group
UDCA 
group

Hepatic deterioration, n (%) 13 13

Variceal bleed 1 (8) 6 (46)

Ascites

Mild 7 (53) 1 (8)

Moderate–severe 1 (8) 4 (30)

Encephalopathy 1 (8) 1 (8)

Child-Pugh progression 3 (23) 1 (8)

Transplantation or died, n (%) 5 9

Transplantation 1 (20) 1 (11)

Died 4 (80) 8 (89)

Abbreviations: FF, fenofibrate; UDCA, ursodeoxycholic acid.
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F I G U R E  3   Dynamic changes between the FF group and the UDCA group at each follow-up visit. (A) Alkaline phosphatase, (B) total 
bilirubin, (C) UK-PBC risk score, (D) alanine aminotransferase, (E) aspartate aminotransferase, (F) triglyceride, (G), cholesterol, (H) APRI 
score, (I) FIB-4 index, (J) serum creatinine, (K) blood urea, and (L) estimated glomerular filtration rate. Shown are the median values 
and interquartile ranges. Data were compared by the Mann-Whitney U test. APRI, aspartate aminotransferase-to-platelet ratio index; FF, 
fenofibrate; FIB-4, fibrosis-4; LLN, lower limit of normal; NS, not significant; UDCA, ursodeoxycholic acid; UK-PBC, United Kingdom primary 
biliary cholangitis; ULN, upper limit of normal.
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response to UDCA.[13,14] In this way, the benefit of add-
ing FF to this population appears to be limited. To bet-
ter illustrate the efficacy of FF, we compared patients 
with cirrhosis between FF add-on therapy and UDCA 
monotherapy.

In the current study, FF was related to a prompt and 
persistent decrease in ALP levels in patients with cir-
rhosis with an incomplete response to UDCA. The pri-
mary outcome obtained in patients treated with FF was 
significantly higher than the UDCA-treated during fol-
low-up. In addition, the salutary effect of adding FF with 
decreasing ALP levels persisted even after 60 months. 
The efficacy of FF can also be supported by observing 
the relapse of ALP levels after discontinuing the drug. 
Three patients with cirrhosis who discontinued FF but 
not UDCA were found to have elevated ALP levels while 
two patients reached normal values after resuming FF 
therapy. This beneficial effect was also reached in the 
serum levels of TC and CHO.

Our study demonstrated that the rate of liver-related 
death or LT was lower in FF-treated cirrhotic cases 
than the UDCA-treated cases by study end. However, 
our sample size was too limited to determine whether 
these changes were related to an effective increased 
survival rate. Importantly, we found these changes in 
patients treated with FF were accompanied by per-
sistently lower APRI score and FIB-4 index, which 
were significantly lower at 36 months of follow-up, 
compared to the patients treated with UDCA. Together 
with a lower UK-PBC risk score, our study revealed 

that FF add-on therapy appears to show prolonged 
LT-free survival in patients with cirrhosis. However, 
there was no significant difference in the incidence of 
liver deterioration between the two groups. This sug-
gests that FF did not delay the onset of liver deteri-
oration in patients with cirrhosis. The compositional 
difference between the FF and UDCA groups may to a 
certain extent explain this lack of reduced decompen-
sating events despite FF therapy. Meanwhile, in the 
current study, FF has failed to show any significant 
reduction in the predicted 5-, 10-, and 15-year risk rate 
even after 60 months of treatment in patients with and 
without cirrhosis, although a disease-stabilizing effect 
was seen. Overall, FF addition therapy is effective in 
patients with cirrhosis with an incomplete response to 
UDCA.

FFs are generally well tolerated, with symptoms of 
gastrointestinal and musculoskeletal problems; eleva-
tions of aminotransferase and Scr are the most com-
mon adverse events.[7–10,13,14,24] Several studies have 
found that FF may trigger hepatotoxicity and nephro-
toxicity in patients with cirrhosis and have advised cau-
tion and avoidance in the use of the drug.[13,14] Multiple 
studies have found that abnormal serum Tbil levels 
were factors in the poor prognosis of PBC, with Tbil 
>30 μmol/L increasing the incidence of LT or death 
by 6-fold.[25,26] In contrast to a previous study that re-
ported FF was associated with an accelerated rise in 
serum Tbil levels in patients with cirrhosis,[13] our co-
hort demonstrated that the median serum Tbil levels 
remained stable in patients treated with FF during 
60 months of follow-up. For patients with cirrhotic PBC, 
the evidence evaluating FF use is still limited to a small 
cohort of patients with limited follow-up. Together with 
the different backgrounds of the included population, 
the conclusions drawn may be different. In addition, a 
previous study of a Chinese cohort[14] observed that the 
Tbil level was stable during follow-up in patients with 
cirrhosis who were treated with FF, which is consistent 
with our findings. Two patients experienced their first 
severe progression of serum Tbil levels after relatively 
long periods of FF therapy, suggesting the progression 
seemed to be related to disease progression rather 
than FF therapy.

Notably, deterioration in serum Scr levels and 
eGFR has been reported in patients with cirrhosis 
after 24 months of FF therapy.[14] Nevertheless, it has 
been shown that the increase in serum SCr levels re-
sulting from FF therapy was temporary and reversible, 
even if treatment was not discontinued.[27] In our co-
hort, the median Scr, BU, and eGFR was stable in pa-
tients with cirrhosis treated with FF during 60 months 
of follow-up. The development of renal deterioration 
in one patient may have been due to worsening liver 
function rather than FF therapy. One patient suffered 
from potential FF-related hepatotoxicity, which sponta-
neously resolved within a few months, presumably due 

TA B L E  4   Adverse events of additional FF therapy in patients 
with cirrhosis

Adverse event Number/severity
Relationship to 
FF

Fatigue (severe) 1 persistent Probably related

Gastrointestinal 
disorders

2 transient Possibly related

Cramps and 
myalgia

1 transient Possibly related

Elevated ALT and 
AST

Probably related

Severe (5–7 × ULN) 1 transient

Moderate 
(2–5 × ULN)

3 transient

Elevated Tbil 
(≥100 μmol/L)

Probably not 
related

First occurrence 
after enrollment

1 died; 1 fluctuate

Decreased eGFR Probably not 
related

Severe (<30 ml/
minute/1.73 m2)

1 persistent, died

Abbreviations: ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; eGFR, estimated glomerular filtration rate; FF, 
fenofibrate; Tbil, total bilirubin; ULN, upper limit of normal.
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to the activation of transaminase gene expression by 
PPAR-a.[6,28] Considering that only one patient discon-
tinued FF due to adverse effects and four patients had 
self-limiting symptoms, our results clearly indicate that 
FF add-on therapy appears to be clinically safe in pa-
tients with cirrhosis.

Our study has some notable limitations, such as its 
single-center retrospective design and relatively small 
sample size, which limit the ability to generalize the re-
sults. Unlike randomized controlled studies, there is the 
potential for selection bias, and there were some sig-
nificant differences in baseline characteristics between 
the two treatment groups; however, important factors, 
such as baseline ALP level or MELD score, were not 
significantly different. We also acknowledge that only a 
minority of patients completed 60 months of treatment. 
Furthermore, because our patients did not undergo 
paired liver biopsy at baseline and after FF therapy, the 
effect of FF on liver histology remains unanswered. The 
findings of our study cohort might have been caused 
by the differences between groups or simply by sam-
pling error; therefore, particular caution is required in 
the interpretation. Nevertheless, we believe our results 
are novel and provide further insights into the utility of 
additional FF therapy in PBC.

In conclusion, the higher ALP normalization rates 
and lower UK-PBC risk scores compared to UDCA 
monotherapy suggest that additional FF therapy would 
lead to more salutary clinical effects in patients with cir-
rhosis. In addition, this combined therapy appears to be 
safe and well tolerated with a low frequency of adverse 
effects during treatment. In this light, it seems to be an 
alternative option for patients with cirrhosis with an in-
complete response to UDCA to receive additional FF 
therapy. Further, larger long-term cohort studies should 
be performed to confirm these results.
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