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Background/Aims: The addition of a fibrate to ursodeoxycholic acid (UDCA) is the standard treatment for asymptomatic primary biliary 
cholangitis (aPBC) with an incomplete response to UDCA. Among the fibrates, bezafibrate and fenofibrate increase the serum creatinine 
level and reduce the estimated glomerular filtration rate (eGFR). Pemafibrate is an selective peroxisome proliferator-activated receptor 
alpha modulator (SPPARM-α) mainly metabolized by the liver that was recently approved to treat dyslipidemia. This study confirmed 
the changes in the biochemical markers after switching from fenofibrate to pemafibrate in aPBC patients.
Methods: This study examined the effects of switching treatment from fenofibrate to pemafibrate in 16 aPBC patients. The biological 
parameters of these patients were examined at the initiation of fenofibrate and after switching to pemafibrate, then at 24 and 48 
weeks later, respectively. 
Results: Among patients with aPBC treated with UDCA and fenofibrate, the ALP, GGT, and serum IgM levels decreased significantly 
(p<0.0001) over 48 weeks. On the other hand, serum creatinine levels increased significantly, and eGFR decreased significantly 
(p<0.0001). After switching to pemafibrate plus UDCA, patients with aPBC exhibited significantly lower serum creatinine levels 
(p=0.007) and significantly higher eGFR levels (p=0.014). 
Conclusions: Pemafibrate has therapeutic efficacy for aPBC patients with an inadequate response to UDCA. Pemafibrate might be 
another option for aPBC patients given its beneficial effects on renal function, but larger, multicenter studies with a longer follow-up 
are needed. (Korean J Gastroenterol 2021;78:227-234)
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INTRODUCTION

Primary biliary cholangitis (PBC) is a chronic, slowly pro-

gressing cholestatic autoimmune liver disease characterized 

by progressive inflammatory destruction of the interlobular 

bile duct, which eventually leads to cirrhosis and hepatic 

failure.1 Originally called “primary biliary cirrhosis”, the name 

of the disorder was changed to PBC to describe it and its 

natural history more accurately.2 Although the etiology of PBC 

has not been established, its onset is attributed to auto-

immunity, primarily because of its association with autoanti-

bodies, especially AMA, and elevated IgM levels.

Ursodeoxycholic acid (UDCA), which delays the develop-

ment of fibrosis, is the only approved therapeutic agent for 

PBC. UDCA-responsive patients have a similar life expectancy 

as their age- and sex-matched controls.3-6 On the other hand, 

not all patients exhibit a complete biochemical response to 

UDCA. Approximately 10-20% progress to cirrhosis or require 

liver transplantation, indicating a clear need for additional 

therapies.7,8

Fibrate, a fibric acid derivative used to treat hyper-

cholesterolemia and hypertriglyceridemia, decreases the levels 

of the serum liver biochemical markers. Fibric acid derivatives 

appear to regulate cell proliferation and the expression levels 



228 Dohmen K, et al. Pemafibrate for Asymptomatic Primary Biliary Cholangitis

The Korean Journal of Gastroenterology

of various lipids and proteins through the activation of peroxisome 

proliferator-activated receptor alpha (PPAR-α).9-11 Therefore, fi-

bric acid is considered a “PPAR-α agonist”.

Bezafibrate activates all three isoforms of human PPAR 

(PPAR-α, PPAR-δ, and PPAR-γ) at similar concentrations (50, 

20 and 60 μM, respectively).12,13 Therefore, bezafibrate is de-

scribed more accurately as a “pan-PPAR” agonist. On the oth-

er hand, fenofibrate exhibits stronger binding affinity to PPAR-

α than bezafibrate.12 Hence, fenofibrate is referred to as a 

“PPAR-α–selective” agonist.13

Both bezafibrate and fenofibrate lower the biliary liver en-

zyme levels in patients with PBC.13-26 On the other hand, there 

are reports that the administration of bezafibrate or fenofi-

brate increases the serum creatinine levels and decreases 

the estimated glomerular filtration rate (eGFR).27,28 The mech-

anism of fibrate-induced renal function impairment is unclear. 

One theory states that fibrates reduce the production of vaso-

dilatory prostaglandins, which would lead to a change in the 

renal function in patients who experience a rise in the serum 

creatinine levels.29 Hottelart et al.30 reported that fenofibrate 

does not alter the glomerular filtration rate but increases crea-

tininemia by increasing the net daily production of creatinine. 

Accordingly, there are concerns regarding the adverse effects 

of bezafibrate and fenofibrate on the kidneys because of their 

long-term use in treating PBC. Accordingly, additional ther-

apeutic options are required.

Pemafibrate, a selective peroxisome proliferator-activated 

receptor alpha modulator (SPPARM-α), was recently approved 

for the treatment of dyslipidemia, a common comorbidity of 

PBC.31,32 A phase III clinical trial showed that pemafibrate 

is superior to fenofibrate in terms of renal safety for patients 

with dyslipidemia.32 Bezafibrate and fenofibrate are metabo-

lized mainly by the kidneys, whereas pemafibrate is metabo-

lized mainly by the liver.33 Therefore, pemafibrate might not 

adversely affect renal function.

To the best of the authors’ knowledge, there is only one 

published report on the biochemical effects of pemafibrate 

in patients with asymptomatic PBC (aPBC).34 Therefore, this 

study examined the changes in the biochemical markers in 

patients with aPBC after switching from fenofibrate plus UDCA 

to pemafibrate plus UDCA.

SUBJECTS AND METHODS

1. Patients

From 2010-2018, 16 consecutive patients (14 females and 

two males) with aPBC treated with fenofibrate plus UDCA were 

recruited. PBC was diagnosed based on the JSH criteria.35 

This study enrolled 16 patients with aPBC treated with fenofi-

brate plus UDCA for at least 48 weeks (range 96-336 weeks). 

The inclusion criteria were as follows: 1) an established diag-

nosis of PBC made according to the published criteria,36 includ-

ing liver biochemical findings of cholestasis associated with 

PBC (i.e., elevated ALP and/or GGT), compatible serological 

parameters (i.e., AMA) and a compatible or diagnostic liver 

histology; 2) treatment with UDCA 13-15 mg/kg/day for at 

least 6 months; 3) persistent elevation of serum ALP greater 

than twice the upper limit of normal on two separate 

measurements.

Accordingly, two male and 14 female patients with aPBC 

who exhibited incomplete responses to UDCA for at least 6 

months were evaluated. All 16 patients (60.9±13.1 years old) 

were given fenofibrate 80 mg/day in addition to their usual 

dose of UDCA (Table 1); this dosage was chosen based on 

a previous finding showing that it decreased the ALP and IgM 

levels.15,24 For these 16 aPBC patients, a switch to pemafibrate 

plus UDCA was proposed considering reports of adverse events 

due to fenofibrate, which included an increased creatinine 

kinase level.27,28 Pemafibrate 0.1 mg was administered orally 

twice daily (Table 2). All patients were negative for HBsAg 

and anti-HCV. Individuals with known cerebrovascular disease, 

hypertension, diabetes mellitus, cancer, renal disease, or thyroid 

disease were excluded. None of the patients had liver cirrhosis 

according to ultrasonography, fibroscan, or laboratory data. 

No patients had been treated with D-penicillamine, cortico-

steroids, colchicine, or immunosuppressive agents within the 

preceding 4 weeks. Liver biopsies were not required as per 

the inclusion criteria. 

2. Methods

Laboratory tests for liver biochemical parameters, lipids, 

uric acid, serum creatinine, eGFR, and serum IgM levels, as 

well as complete blood cell counts, were performed at the 

initiation of fenofibrate administration (i.e., baseline) and at 

24 and 48 weeks. Similarly, the abovementioned characteristics 

were compared at 24 and 48 weeks after the patients had 
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Table 1. Changes in the Biological Characteristics of Patients with aPBC at the Baseline, 24 Weeks and 48 Weeks after Treatment with Fenofibrate 
Plus UDCA

Baseline 24 weeks p-value (0w vs. 24w) 48 weeks p-value (0w vs. 48w)

Biochemical marker n=16

Age (years)   60.9±13.1

Male:female (n) 2:14

TB (mg/dL)   0.6±0.2   0.6±0.2 0.062   0.5±0.2 0.011

ALP (U/L) 596±72 249±20 <0.0001 226±54 <0.0001

ALT (U/L)   50±31 22±8 <0.0001   20±18 <0.0001

GGT (U/L)   291±246   54±41 <0.0001   54±45 <0.0001

IgM (mg/dL)   325±291   186±142 <0.0001   171±124 <0.0001

LDL-C (mg/dL) 114±26 100±22 0.024 105±23 0.213

TG (mg/dL) 118±51   86±30 0.003   98±40 0.04

HDL-C (mg/dL)   70±22   73±19 0.553   72±18 0.462

UA (mg/dL)   5.0±1.2   4.0±1.0 <0.0001   4.2±1.2 <0.0001

Creatinine (mg/dL)   0.61±0.16   0.67±0.14 0.007   0.68±0.18 <0.0001

eGFR (mL/min/1.73 m2)   87±29   74±15 0.005   76±24 <0.0001

Values are presented as mean±standard deviation.
aPBC, asymptomatic primary biliary cholangitis; UDCA, ursodeoxycholic acid; TB: total bilirubin, ALP, alkaline phosphatase; ALT, alanine 
aminotransferase; GGT, gamma glutamyl transpeptidase; IgM, immunoglobulin M; LDL-C, low density lipoprotein-cholesterol; TG: triglyceride, 
HDL-C, high density lipoprotein-cholesterol; UA: uric acid, eGFR: estimated glomerular filtration rate.

Table 2. Changes in the Biological Characteristics of Patients with aPBC at the Baseline, 24 Weeks and 48 Weeks after Switching from Fenofibrate 
Plus UDCA to Pemafibrate Plus UDCA

Baseline 24 weeks p-value (0w vs. 24w) 48 weeks p-value (0w vs. 48w)

Biochemical marker n=16

Age (years) 64.9±14.0

Male:female (n) 2:14

TB (mg/dL) 0.6±0.2 0.5±0.2 0.008 0.5±0.2 0.025

ALP (U/L) 231±59 203±63 0.003 192±59 0.011

ALT (U/L) 20±7 21±8 0.749 19±9 0.21

GGT (U/L) 55±48 41±31 0.011 44±38 0.05

IgM (mg/dL) 180±139 172±141 0.426 171±159 0.417

LDL-C (mg/dL) 98±21 90±19 0.006 91±17 0.019

TG (mg/dL) 84±32 82±30 0.95 84±36 0.831

HDL-C (mg/dL) 75±14 63±11 <0.0001 66±12 0.001

UA (mg/dL) 4.5±1.1 5.4±1.4 0.002 5.5±1.4 <0.0001

Creatinine (mg/dL) 0.68±0.18 0.63±0.20 0.003 0.62±0.17 0.007

eGFR (mL/min/1.73 m2) 74±20 82±30 0.004 81±19 0.014

Values are presented as mean±standard deviation.
aPBC, asymptomatic primary biliary cholangitis; UDCA, ursodeoxycholic acid; TB: total bilirubin, ALP, alkaline phosphatase; ALT, alanine 
aminotransferase; GGT, gamma glutamyl transpeptidase; IgM, immunoglobulin M; LDL-C, low density lipoprotein-cholesterol; TG: triglyceride, HDL-C,
high density lipoprotein-cholesterol; UA: uric acid, eGFR: estimated glomerular filtration rate.

been switched to pemafibrate. The effects of adding pemafi-

brate to UDCA therapy were evaluated in accordance with the 

ethical guidelines of the Declaration of Helsinki, and the Chihaya 

Hospital Ethics Committee approved the study protocol.

3. Statistical analysis

All data are expressed as the mean±standard deviation 

(SD). Statistical comparisons were made using the Wilcoxon 

signed-rank test or the χ2-test as appropriate. A p-value <0.05 

was considered significant. 
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Fig. 3. Changes in the serum creatinine levels in patients with aPBC 
treated with pemafibrate plus UDCA after switching from fenofibrate 
plus UDCA. aPBC, asymptomatic primary biliary cholangitis; UDCA, 
ursodeoxycholic acid.

Fig. 4. Changes in the eGFR in patients with aPBC treated with 
pemafibrate plus UDCA after switching from fenofibrate plus UDCA. 
eGFR, estimated glomerular filtration rate; aPBC, asymptomatic 
primary biliary cholangitis; UDCA, ursodeoxycholic acid.

Fig. 1. Changes in the serum creatinine levels in patients with aPBC 
treated with fenofibrate plus UDCA. aPBC, asymptomatic primary 
biliary cholangitis; UDCA, ursodeoxycholic acid.

Fig. 2. Changes in the eGFR in patients with aPBC treated with 
fenofibrate plus UDCA. eGFR, estimated glomerular filtration rate; 
aPBC, asymptomatic primary biliary cholangitis; UDCA, ursodeoxycholic
acid.

RESULTS

1. Changes in biochemical characteristics after treat-

ment with fenofibrate plus UDCA

Table 1 lists the biochemical characteristics of patients with 

aPBC at the initiation of fenofibrate treatment and at 24 and 

48 weeks. Compared to the baseline, at 48 weeks, fenofibrate 

plus UDCA decreased the serum levels of ALT (from 50±31 

to 20±8 U/L), ALP (from 596±72 to 226±54 U/L), GGT (from 

291±246 to 54±45 U/L), and IgM (from 325±291 to 

171±124 mg/dL) (all p<0.0001; Table 1). 

Similarly, the serum triglyceride (TG) and uric acid levels 

decreased significantly (from 118.0±51.0 to 98.0±40.0 

mg/dL, p=0.04; from 5.0±1.2 to 4.2±1.2 mg/dL, respectively; 

both p<0.0001) in patients after initiating fenofibrate plus 

UDCA. The serum levels of LDL-cholesterol and HDL-cholesterol 

did not change significantly (from 114±26 to 105±23 mg/dL, 

p=0.213; from 70±22 to 72±18 mg/dL, p=0.462; respectively). 

On the other hand, after initiating fenofibrate plus UDCA, the 

serum levels of creatinine increased significantly (from 

0.61±0.16 to 0.68±0.18 mg/dL, p<0.0001), whereas eGFR 

decreased significantly (from 87±29 to 76±24 mL/min/1.73 m2, 

p<0.0001) (Figs. 1, 2). No adverse events were observed, 

such as transient elevation of the transaminase levels, rhab-

domyolysis, or esophagitis or known adverse side effects of 

these drugs.
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2. Changes in the biochemical characteristics after 

switching to pemafibrate plus UDCA

Table 2 lists the biochemical characteristics obtained when 

patients with aPBC switched from fenofibrate plus UDCA to 

pemafibrate plus UDCA and at 24 and 48 weeks. Serum ALT 

and IgM levels did not change significantly from the time of 

switching to pemafibrate to 48 weeks (from 20±7 to 19±9 

U/L, p=0.21; from 180±139 to 171±159 mg/dL, p=0.417, 

respectively). The serum ALP levels decreased significantly 

from the baseline to 48 weeks (from 231±59 to 192±59 U/L, 

p=0.011), and serum GGT levels tended to decrease (from 

55±48 to 44±38 U/L, p=0.05) (Table 2). 

Furthermore, the serum TG levels did not change sig-

nificantly (from 84±32 to 84±36 mg/dL, p=0.831) from the 

baseline to 48 weeks, whereas those of LDL-cholesterol and 

HDL-cholesterol decreased significantly (from 98±21 to 

91±17 mg/dL, p=0.019; from 75±14 to 66±12 mg/dL, 

p=0.001, respectively). The AST, ALT, ALP, GGT, IgM, TG, 

LDL-cholesterol, and HDL-cholesterol levels were maintained 

within the normal ranges after switching from fenofibrate to 

pemafibrate. The uric acid levels increased significantly from 

the baseline to 48 weeks (from 4.5±1.1 to 5.5±1.4 mg/dL, 

p<0.0001). By contrast, the serum creatinine levels de-

creased significantly (from 0.68±0.20 to 0.62±0.17 mg/dL, 

p=0.007), while the eGFR levels increased significantly (from 

74±20 to 81±19 mL/min/1.73 m2, p=0.014) (Figs. 3, 4). 

No adverse events, such as transient elevation of trans-

aminase levels, rhabdomyolysis, esophagitis, or known ad-

verse side effects of these drugs, were observed after switch-

ing to pemafibrate plus UDCA.

DISCUSSION

The present study demonstrated the efficacy of pemafi-

brate for 48 weeks in patients with aPBC who previously ex-

hibited a complete response to fenofibrate and UDCA combi-

nation therapy.

Because patients with aPBC who exhibit an incomplete bio-

chemical response to UDCA in the first 3 months generally 

have poor outcomes, a new therapeutic approach is needed 

for such cases.37 Several studies in Japan reported that beza-

fibrate successfully lowers the levels of biliary liver enzymes 

in patients with PBC.17-20 Hazzan and Tur-Kaspa38, Lens et 

al.39, and Corpechot et al.40 reported that adding bezafibrate 

to UDCA is safe and improves the biochemical profiles of PBC 

patients of European descent significantly.

Compared to bezafibrate, fenofibrate has stronger and 

more specific affinity to PPAR-α.12,13,24 On the other hand, only 

a few studies have investigated the effects of fenofibrate in 

patients with PBC.13-16,21-24,41 In one study, fenofibrate plus 

UDCA for 6 months reduced liver biochemical parameters, 

such as ALT, GGT, and IgM, in seven patients with PBC.14 In 

another study, fenofibrate reduced the serum levels of ALP 

and IgM in patients with aPBC.15 Furthermore, Walker et al.16 

reported the first European experience with the admin-

istration of a fibric acid derivative in patients with PBC; both 

serum ALP and IgM levels decreased significantly, with 89% 

of patients exhibiting normalized serum ALP levels. In another 

pilot study, six patients with PBC treated with fenofibrate plus 

UDCA exhibited larger reductions in the ALP, GGT, and ALT 

levels compared to four patients with PBC treated with UDCA 

alone.21 Similarly, Levy et al.22 reported significant decreases 

in the ALP and IgM levels after 48 weeks of fenofibrate plus 

UDCA in 20 patients with PBC who had not responded to 

the treatment with UDCA alone. Han et al.23 examined the 

effectiveness of fenofibrate plus UDCA for more than 1 year 

in 22 Chinese patients with PBC who exhibited a partial re-

sponse to UDCA; they confirmed that the ALP, GGT, TG, AST, 

and ALT levels decreased with no obvious adverse effects. 

Hegade et al.26 confirmed that long-term treatment with feno-

fibrate as an adjunct to UDCA safely and effectively improves 

ALP levels in patients with PBC. Although these studies dem-

onstrate the biochemical effectiveness of fenofibrate, its histo-

logical efficacy has also been demonstrated.42

The proposed action mechanism of fibric acid derivatives 

in the context of PBC involves the regulation of cell pro-

liferation and the expression of various lipids and proteins 

via the activation of PPAR-α.9,11 Fibrates inhibit NF-κB activa-

tion via PPAR-α activation, which decreases interleukin-1 (IL-1) 

and IL-6 expression, potentially reducing the inflammatory and 

immune responses.10,11 In addition to regulating proteins and 

lipids, the beneficial effects of fibrates on PBC might be due 

to cross-talk between PPAR-α and the bile acid-activated nu-

clear receptor, the farnesoid X receptor.43 Pineda Torra et al.43 

showed that bile acid-activated farnesoid X receptor enhances 

PPAR-α transcription in human hepatic stellate cells. 

Furthermore, fibrates may facilitate the expression of mdr3 

(multidrug resistance gene 3), a transport element of the 
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ATP-dependent bile secretion system found in the biliary 

membranes.11,44-46 Accordingly, increased expression of 

mdr3-encoded proteins would lead to enhanced biliary phos-

pholipid secretion and increased inactivation of hydrophobic 

bile acids via micellization, thereby protecting the hepatocytes 

and the biliary epithelium. 

Although bezafibrate and fenofibrate are beneficial for 

aPBC, some reports have suggested that they can adversely 

affect the renal function.27,28,40,47-50 In the FIELD Helsinki fol-

low-up study, an investigation of the renal function after ad-

ministering fenofibrate in 170 patients with type 2 diabetes 

revealed significantly higher serum creatinine levels 

(p<0.001) and reduced eGFR (p<0.001).48 Regarding PBC, 

Duan et al.51 reported that the serum creatinine levels and 

eGFR worsened in 26 cirrhotic and noncirrhotic patients with 

PBC after 2 years of treatment with fenofibrate plus UDCA. 

Arai et al.50 reported that in patients with dyslipidemia, a treat-

ment with fenofibrate dramatically increased and decreased 

the serum creatinine and eGFR levels, respectively, compared 

to the treatment with pemafibrate.

In the present study, all 16 patients exhibited normal ALT, 

ALP, GGT, and IgM levels after switching from fenofibrate to 

pemafibrate. Although the ALT and IgM levels were main-

tained within the normal ranges after switching to pemafi-

brate, the ALP levels decreased significantly (from 231±59 

to 192±59 U/L, p=0.011), and the GGT levels tended to de-

crease (from 55±48 to 44±38 U/L, p=0.05). Joshita et al.34 

also reported that in four PBC cases, ALP and GGT levels 

decreased over 3 months after switching from bezafibrate to 

pemafibrate. Compared to bezafibrate and fenofibrate, pema-

fibrate might decrease the ALP and GGT levels to greater ex-

tents in patients with aPBC. In the present study, the uric 

acid levels increased significantly (from 4.5±1.1 to 5.5±1.4 

mg/dL, p<0.0001) after switching from fenofibrate to 

pemafibrate. Fenofibrate decreases the serum levels of uric 

acid by increasing its urinary excretion through the inhibition 

of urate transporter 1.52 Therefore, the uric acid levels in-

creased after switching from fenofibrate to pemafibrate be-

cause pemafibrate does not inhibit urate transporter 1.

After switching from fenofibrate plus UDCA to pemafibrate 

plus UDCA, the serum creatinine levels in the aPBC patients 

decreased significantly (from 0.68±0.18 to 0.62±0.17 mg/dL, 

p=0.007) while eGFR increased significantly (from 74±20 to 

81±19 mL/min/1.73 m2, p=0.014). Regarding their excretion, 

69.1% and 64% of bezafibrate and fenofibrate, respectively, 

are excreted in the urine.33 Pemafibrate is excreted principally 

via the liver; only 14.5%, of which less than 0.5% is in the 

active form, is excreted via the kidneys into the urine.33 

Therefore, the long-term administration of pemafibrate for 

aPBC is theoretically safe. 

In summary, patients with aPBC who switched from fenofi-

brate to pemafibrate exhibited a preserved renal function. 

Nevertheless, long-term follow-up of additional patients with 

aPBC will be required to confirm any advantages of pemafi-

brate, elucidate the effect of pemafibrate on aPBC, and de-

termine its long-term biochemical efficacy.

REFERENCES

  1. Talwalkar JA, Lindor KD. Primary biliary cirrhosis. Lancet 2003; 
362:53-61.

  2. Tanaka A, Takikawa H, Miwa H, Shimosegawa T, Mochida S, Koike 
K. Changing nomenclature for PBC from "primary biliary cirrhosis" 
to "primary biliary cholangitis". Hepatol Res 2016;46:725-726.

  3 Lindor KD, Jorgensen RA, Therneau TM, Malinchoc M, Dickson 
ER. Ursodeoxycholic acid delays the onset of esophageal varices 
in primary biliary cirrhosis. Mayo Clin Proc 1997;72:1137-1140.

  4. Poupon RE, Lindor KD, Cauch-Dudek K, Dickson ER, Poupon R, 
Heathcote EJ. Combined analysis of randomized controlled tri-
als of ursodeoxycholic acid in primary biliary cirrhosis. Gastro- 
enterology 1997;113:884-890.

  5. Floreani A, Caroli D, Variola A, et al. A 35-year follow-up of a large 
cohort of patients with primary biliary cirrhosis seen at a single 
centre. Liver Int 2011;31:361-368.

  6. Cuperus FJ, Halilbasic E, Trauner M. Fibrate treatment for primary 
biliary cirrhosis. Curr Opin Gastroenterol 2014;30:279-286.

  7. Corpechot C, Carrat F, Poupon R, Poupon RE. Primary biliary 
cirrhosis: incidence and predictive factors of cirrhosis develop-
ment in ursodiol-treated patients. Gastroenterology 2002;122: 
652-658.

  8. Parés A, Caballería L, Rodés J. Excellent long-term survival in pa-
tients with primary biliary cirrhosis and biochemical response to 
ursodeoxycholic Acid. Gastroenterology 2006;130:715-720.

  9. Gebel T, Arand M, Oesch F. Induction of the peroxisome pro-
liferator activated receptor by fenofibrate in rat liver. FEBS Lett 
1992;309:37-40.

10. Schoonjans K, Staels B, Auwerx J. Role of the peroxisome pro-
liferator-activated receptor (PPAR) in mediating the effects of fi-
brates and fatty acids on gene expression. J Lipid Res 1996;37: 
907-925.

11. Honda A, Ikegami T, Nakamuta M, et al. Anticholestatic effects 
of bezafibrate in patients with primary biliary cirrhosis treated 
with ursodeoxycholic acid. Hepatology 2013;57:1931-1941.

12. Willson TM, Brown PJ, Sternbach DD, Henke BR. The PPARs: from 
orphan receptors to drug discovery. J Med Chem 2000;43: 
527-550.



  Dohmen K, et al. Pemafibrate for Asymptomatic Primary Biliary Cholangitis 233

Vol. 78 No. 4, October 2021

13. Ghonem NS, Boyer JL. Fibrates as adjuvant therapy for chronic 
cholestatic liver disease: its time has come. Hepatology 2013;57: 
1691-1693.

14. Ohira H, Sato Y, Ueno T, Sata M. Fenofibrate treatment in patients 
with primary biliary cirrhosis. Am J Gastroenterol 2002;97: 
2147-2149.

15. Dohmen K, Mizuta T, Nakamuta M, Shimohashi N, Ishibashi H, 
Yamamoto K. Fenofibrate for patients with asymptomatic pri-
mary biliary cirrhosis. World J Gastroenterol 2004;10:894-898.

16. Walker LJ, Newton J, Jones DE, Bassendine MF. Comment on bio-
chemical response to ursodeoxycholic acid and long-term prog-
nosis in primary biliary cirrhosis. Hepatology 2009;49:337-338.

17. Nakai S, Masaki T, Kurokohchi K, Deguchi A, Nishioka M. 
Combination therapy of bezafibrate and ursodeoxycholic acid in 
primary biliary cirrhosis: a preliminary study. Am J Gastroenterol 
2000;95:326-327.

18. Kanda T, Yokosuka O, Imazeki F, Saisho H. Bezafibrate treat-
ment: a new medical approach for PBC patients? J Gastroenterol 
2003;38:573-578.

19. Itakura J, Izumi N, Nishimura Y, et al. Prospective randomized 
crossover trial of combination therapy with bezafibrate and UDCA 
for primary biliary cirrhosis. Hepatol Res 2004;29:216-222.

20. Iwasaki S, Ohira H, Nishiguchi S, et al. The efficacy of ursodeox-
ycholic acid and bezafibrate combination therapy for primary bili-
ary cirrhosis: a prospective, multicenter study. Hepatol Res 
2008;38:557-564.

21. Liberopoulos EN, Florentin M, Elisaf MS, Mikhailidis DP, Tsianos 
E. Fenofibrate in primary biliary cirrhosis: a pilot study. Open 
Cardiovasc Med J 2010;4:120-126.

22. Levy C, Peter JA, Nelson DR, et al. Pilot study: fenofibrate for pa-
tients with primary biliary cirrhosis and an incomplete response 
to ursodeoxycholic acid. Aliment Pharmacol Ther 2011;33: 
235-242.

23. Han XF, Wang QX, Liu Y, et al. Efficacy of fenofibrate in Chinese 
patients with primary biliary cirrhosis partially responding to ur-
sodeoxycholic acid therapy. J Dig Dis 2012;13:219-224.

24. Dohmen K, Tanaka H, Haruno M. Effectiveness of fenofibrate in 
comparison to bezafibrate for patients with asymptomatic pri-
mary biliary cirrhosis. Fukuoka Igaku Zasshi 2013;104: 
350-361.

25. Cheung AC, Lapointe-Shaw L, Kowgier M, et al. Combined urso-
deoxycholic acid (UDCA) and fenofibrate in primary biliary chol-
angitis patients with incomplete UDCA response may improve 
outcomes. Aliment Pharmacol Ther 2016;43:283-293.

26. Hegade VS, Khanna A, Walker LJ, Wong LL, Dyson JK, Jones DEJ. 
Long-term fenofibrate treatment in primary biliary cholangitis 
improves biochemistry but not the UK-PBC risk score. Dig Dis Sci 
2016;61:3037-3044.

27. Lipscombe J, Lewis GF, Cattran D, Bargman JM. Deterioration in 
renal function associated with fibrate therapy. Clin Nephrol 
2001;55:39-44.

28. Kim S, Ko K, Park S, Lee DR, Lee J. Effect of fenofibrate medi-
cation on renal function. Korean J Fam Med 2017;38:192-198.

29. Sica DA. Fibrate therapy and renal function. Curr Atheroscler Rep 
2009;11:338-342.

30. Hottelart C, El Esper N, Rose F, Achard JM, Fournier A. Fenofibrate 

increases creatininemia by increasing metabolic production of 
creatinine. Nephron 2002;92:536-541.

31. Ishibashi S, Yamashita S, Arai H, et al. Effects of K-877, a novel 
selective PPARα modulator (SPPARMα), in dyslipidaemic pa-
tients: a randomized, double blind, active- and placebo-con-
trolled, phase 2 trial. Atherosclerosis 2016;249:36-43.

32. Ishibashi S, Arai H, Yokote K, et al. Efficacy and safety of pemafi-
brate (K-877), a selective peroxisome proliferator-activated re-
ceptor α modulator, in patients with dyslipidemia: results from a 
24-week, randomized, double blind, active-controlled, phase 3 
trial. J Clin Lipidol 2018;12:173-184.

33. Yamashita S, Masuda D, Matsuzawa Y. Clinical applications of a 
novel selective PPARα modulator, pemafibrate, in dyslipidemia 
and metabolic diseases. J Atheroscler Thromb 2019;26: 
389-402.

34. Joshita S, Umemura T, Yamashita Y, et al. Biochemical and plas-
ma lipid responses to pemafibrate in patients with primary biliary 
cholangitis. Hepatol Res 2019;49:1236-1243.

35. Working Subgroup (English version) for Clinical Practice 
Guidelines for Primary Biliary Cirrhosis. Guidelines for the man-
agement of primary biliary cirrhosis: the Intractable Hepatobiliary 
Disease Study Group supported by the Ministry of Health, Labour 
and Welfare of Japan. Hepatol Res 2014;44 Suppl S1:71-90.

36. Lindor KD, Gershwin ME, Poupon R, et al. Primary biliary 
cirrhosis. Hepatology 2009;50:291-308.

37. Zhang LN, Shi TY, Shi XH, et al. Early biochemical response to ur-
sodeoxycholic acid and long-term prognosis of primary biliary cir-
rhosis: results of a 14-year cohort study. Hepatology 2013;58: 
264-272.

38. Hazzan R, Tur-Kaspa R. Bezafibrate treatment of primary biliary 
cirrhosis following incomplete response to ursodeoxycholic acid. 
J Clin Gastroenterol 2010;44:371-373.

39. Lens S, Leoz M, Nazal L, Bruguera M, Parés A. Bezafibrate nor-
malizes alkaline phosphatase in primary biliary cirrhosis pa-
tients with incomplete response to ursodeoxycholic acid. Liver 
Int 2014;34:197-203.

40. Corpechot C, Chazouillères O, Rousseau A, et al. A placebo-con-
trolled trial of bezafibrate in primary biliary cholangitis. N Engl J 
Med 2018;378:2171-2181.

41. Ghonem NS, Auclair AM, Hemme CL, et al. Fenofibrate improves 
liver function and reduces the toxicity of the bile acid pool in pa-
tients with primary biliary cholangitis and primary sclerosing 
cholangitis who are partial responders to ursodiol. Clin 
Pharmacol Ther 2020;108:1213-1223.

42. Dohmen K, Tanaka H, Haruno M, Aishima S. Biochemical and his-
tological effectiveness of long-term use of fenofibrate for asymp-
tomatic primary biliary cholangitis. J Gastroenterol Hepatol Res 
2016;5:2125-2131.

43. Pineda Torra I, Claudel T, Duval C, Kosykh V, Fruchart JC, Staels 
B. Bile acids induce the expression of the human peroxisome pro-
liferator-activated receptor alpha gene via activation of the farne-
soid X receptor. Mol Endocrinol 2003;17:259-272.

44. Smit JJ, Schinkel AH, Oude Elferink RP, et al. Homozygous dis-
ruption of the murine mdr2 P-glycoprotein gene leads to a com-
plete absence of phospholipid from bile and to liver disease. Cell 
1993;75:451-462.



234 Dohmen K, et al. Pemafibrate for Asymptomatic Primary Biliary Cholangitis

The Korean Journal of Gastroenterology

45. Chianale J, Vollrath V, Wielandt AM, et al. Fibrates induce mdr2 
gene expression and biliary phospholipid secretion in the 
mouse. Biochem J 1996;314:781-786.

46. Matsumoto T, Miyazaki H, Nakahashi Y, et al. Multidrug resist-
ance3 is in situ detected in the liver of patients with primary bili-
ary cirrhosis, and induced in human hepatoma cells by 
bezafibrate. Hepatol Res 2004;30:125-136.

47. Unal A, Torun E, Sipahioglu MH, et al. Fenofibrate-induced acute 
renal failure due to massive rhabdomyolysis after coadministra-
tion of statin in two patients. Intern Med 2008;47:1017-1019.

48. Forsblom C, Hiukka A, Leinonen ES, Sundvall J, Groop PH, 
Taskinen MR. Effects of long-term fenofibrate treatment on 
markers of renal function in type 2 diabetes: the FIELD Helsinki 
substudy. Diabetes Care 2010;33:215-220.

49. Jun M, Zhu B, Tonelli M, et al. Effects of fibrates in kidney disease: 

a systematic review and meta-analysis. J Am Coll Cardiol 
2012;60:2061-2071.

50. Arai H, Yamashita S, Yokote K, et al. Efficacy and safety of pemafi-
brate versus fenofibrate in patients with high triglyceride and low 
HDL cholesterol levels: a multicenter, placebo-controlled, dou-
ble-blind, randomized trial. J Atheroscler Thromb 2018;25: 
521-538.

51. Duan W, Ou X, Wang X, et al. Efficacy and safety of fenofibrate 
add-on therapy for patients with primary biliary cholangitis and 
a suboptimal response to UDCA. Rev Esp Enferm Dig 2018;110: 
557-563.

52. Uetake D, Ohno I, Ichida K, et al. Effect of fenofibrate on uric acid 
metabolism and urate transporter 1. Intern Med 2010;49: 
89-94.


