
RESULTS: Among the patients treated with UDCA and fenofibrate, 
the serum alkaline phosphatase (ALP), γ-glutamyl transpeptidase 
(γGTP) and serum IgM levels decreased from 524.6 ± 190.8 to 218.7 
± 74.8 IU/L, 192.7 ± 87.1 to 29.5 ± 7.5 IU/L and 391.5 ± 244.0 
to 166.3 ± 115.3 mg/dL (p < 0.0001), respectively. With regard to 
the histological findings of the liver, three cases of Scheuer’s stage 
1 disease improved to portal inflammation, while two cases of 
Scheuer’s stage 1 or Scheuer’s stage 2 remained stable. Similarly, 
three cases of Nakanuma stage 2 improved to Nakanuma stage 1 and 
one case of Nakanuma stage 3 improved to stage 2. Although one 
case of Nakanuma stage 2 remained unchanged, the grading in that 
case improved from a hepatitis activity (HA) of 1 to HA0.
CONCLUSION: Combination therapy with fenofibrate plus UDCA 
results in significant biochemical and histological improvements in 
patients with aPBC. 

Limitation : Short follow-up; Small number of samples; 
Retrospective; Single-center study
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INTRODUCTION
Primary biliary cholangitis (PBC) is a chronic autoimmune liver 
disease characterized by progressive inflammatory destruction of the 
interlobular bile duct that eventually leads to cholestasis, fibrosis, 
cirrhosis and subsequent hepatic failure[1]. Although there is no estab-
lished etiology for this disease, the onset of PBC has been attributed 
to autoimmunity, primarily due to its association with autoantibodies, 
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ABSTRACT
AIM: Ursodeoxycholic acid (UDCA) is currently the standard 
treatment for asymptomatic primary biliary cholangitis (aPBC). 
Potential favourable effects of fibrates have been demonstrated in 
aPBC patients exhibiting an incomplete response to UDCA. The 
mechanism of action of fibrates involves regulation of the expression 
of various lipids and proteins via the activation of peroxisome 
proliferator-activated receptor-α (PPAR-α). Among different fibrates, 
the binding activity of fenofibrate to PPAR-α is stronger than that of 
bezafibrate. However, whether fenofibrate is histologically effective 
for treating aPBC remains to be elucidated. The aim of this study was 
to evaluate the biochemical and histological effects of the long-term 
use of fenofibrate in patients with aPBC refractory to UDCA. 
METHODS: Of 17 aPBC patients treated with fenofibrate plus 
UDCA, 13 patients treated for more than 36 months were involved 
in this study. Various characteristics of these 13 patients were 
compared between the time of initiation of fenofibarate treatment 
and 36 months after the administration of fenofibrate. Liver 
biopsy examinations were performed in five patients at the initial 
administration of fenofibrate and at approximately two and a half 
years (22~39 months) after the initiation of fenofibrate therapy. The 
histological stage was determined based on Scheuer’s classification 
and Nakanuma’s classification.
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viduals with known cerebrovascular disease, diabetes mellitus, can-
cer, renal disease or thyroid disease were excluded. No patients had 
received treatment with D-penicillamine, corticosteroids, colchicine 
or immunosuppressive agents within four weeks. Liver biopsies were 
not required according to the inclusion criteria. 

Methods
The subjects underwent history-taking and physical examinations at 
the time of administration of fenofibrate. Laboratory tests for liver 
biochemical parameters, the lipids, uric acid, serum creatinine and 
serum IgM levels and complete blood cell count were performed at 
the initiation of fenofibrate therapy and months 1, 6, 12, 24 and 36. 
Various characteristics of the 13 overall patients treated with fenofi-
brate were analyzed. The findings of liver biopsies performed at the 
initiation of fenofibrate and approximately two and a half years (22-
39 months) after fenofibrate administration were compared in the five 
patients with aPBC. Histological evaluations of aPBC were made 
using Scheuer’s classification[23] (stage 1: a damaged bile ducts sur-
rounded by chronic inflammatory cells or florid ductal lesion, stage 2: 
abnormal proliferating bile ductules without a duct lumen, the disap-
pearance of normal bile ducts, and extension of portal inflammation 
into the hepatic parenchyma, stage 3: substantially increased fibrosis 
and fibrous septa formation and stage 4: cirrhosis with regenerative 
nodules) in combination with Nakanuma’s classification[24,25] (stage 
1 (no progression): score 0 fibrosis and bile duct loss, stage 2 (mild 
progression): score 1-2 fibrosis and bile duct loss, stage 3 (moderate 
progression): score 3-4 fibrosis and bile duct loss, and stage 4 (ad-
vanced progression): score 5-6 fibrosis and bile duct loss; cholangitis 
activity (CA), 0: no activity, 1: mild activity, 2: moderate activity and 3: 
marked activity; and hepatitis activity (HA), 0: no activity, 1: mild ac-
tivity, 2: moderate activity and 3: marked activity). The assessment of 
the effects of adding fibrate to UDCA was performed in accordance 
with the ethical guidelines of the Declaration of Helsinki and the 
study protocol approved by the Chihaya Hospital Ethics Committee.

Statistical analysis
All values are expressed as the mean ± standard deviation (SD). The 
analyses were conducted using the Dunnett’s test and the χ2-test, as 
appropriate. A p value of < 0.05 was considered to be statistically sig-
nificant. 

RESULTS
Changes in the biochemical characteristics after treatment with 
fenofibrate in addition to UDCA (Table 1)
The biochemical characteristics obtained at the initiation of 
fenofibrate treatment and after 36 months of treatment are 
summarized in Table 1. Combination therapy with fenofibrate 
and UDCA resulted in significant decreases in the serum alanine 

especially anti-mitochondrial antibodies (AMA) and elevated levels 
of immunoglobulin M (IgM).
    The only approved therapeutic agent for PBC is ursodeoxycholic 
acid (UDCA), which has been demonstrated to delay the develop-
ment of fibrosis. UDCA-responsive patients have a similar life expec-
tancy as age- and sex-matched controls[2-5], however, not all patients 
achieve a complete biochemical response to UDCA and 10~20% 
progress to cirrhosis or require liver transplantation, indicating a clear 
need for additional therapies[6,7].
    Fibrate is a fibric acid derivative used in the treatment of hypercho-
lesterolemia and hyperglyceridemia that has been incidentally noted 
to cause decreases in the levels of serum liver biochemical markers. 
The proposed mechanism of action of fibric acid derivatives involves 
the regulation of cell proliferation and the expression levels of vari-
ous lipids and proteins via the activation of peroxisome proliferator-
activated receptor (PPAR)-α[8~10]. Therefore, fibric acid is referred 
to as a “PPAR-αagonist”. Bezafibrate activates all three isoforms of 
human PPAR (PPAR-α, PPAR-δ, and PPAR-γ) at similar concentra-
tions (i.e., 50, 20 and 60 μM, respectively)[11,12]. Therefore, the term 
“pan-PPAR” agonist is a more accurate description of bezafibrate. On 
the other hand, fenofibrate has been confirmed to exhibit a stronger 
binding activity for PPAR-α than bezafibrate[12]. Hence, fenofibrate is 
referred to as a “PPAR-α-selective” agonist[11]. 
    There are scarce data regarding the biochemical effects of feno-
fibrate in patients with aPBC[11,13-19]. Moreover, there are currently 
no findings on the long-term biochemical effects of fenofibrate for 
aPBC. As for histological studies of PBC patients treated with UDCA 
or UDCA plus fibrate, Angulo et al reported that long-term UDCA 
therapy for six and a half years in 16 PBC patients resulted in eight 
cases of “no change/improvement” histologically and eight cases of 
“worse” findings, although the difference was not significant between 
the UDCA group and the control group (50% vs 71%)[20]. In addition, 
Yano et al reported that clear histological improvements were not 
observed in their study despite a dramatic biochemical response in 
patients treated with bezafibrate plus UDCA for PBC[21]. Therefore, 
we confirmed the biochemical and histological effectiveness of feno-
fibrate plus UDCA in aPBC patients. 

PATIENTS AND METHODS
Patients
From 2008 to 2013, we consecutively recruited 17 patients with 
aPBC treated with fenofibrate plus UDCA. Of the 17 patients with 
aPBC, 13 aPBC patients treated for more than 36 months were 
involved in this study. The patients included in this study were 
diagnosed based on the following eligibility criteria; (1) an estab-
lished diagnosis of PBC made according to published criteria[22], 
including liver biochemical findings of cholestasis associated with 
PBC (elevated alkaline phosphatase and/or γ-glutamyl transferase), 
compatible serological parameters (antimitochondrial antibodies) at 
a titer of > 1:40 and/or a compatible or diagnostic liver histology; (2) 
treatment with 13-15 mg/kg/day of UDCA for at least six months and 
(3) persistent elevation of the serum ALP level greater than two-fold 
the upper limit of normal on two separate measurements. Thirteen 
female patients with aPBC who showed incomplete responses to 
UDCA for at least six months were evaluated. Thirteen patients (52.2 
± 10.9 years-old) were given 80 mg/day of fenofibrate in addition to 
their usual dose of UDCA. The dose of 80 mg/day of fenofibrate was 
chosen based on the findings of our previous paper, in which treat-
ment with fenofibrate showed effectiveness for decreasing the ALP 
and IgM levels at that dose[14,19]. All patients were negative for serum 
hepatitis B surface antigens and hepatitis C virus antibodies. Indi-
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Total Bil (mg/dL) 
ALT (IU/L) 
ALP (IU/L) 
γGTP(IU/L) 
Alb (mg/dL) 
Total Chol (mg/dL) 
HDL (mg/dL) 
LDL (mg/dL) 
TG (mg/dL) 
Uric acid (mg/dL) 
IgM (mg/dL) 
mito.M2ab  

Baseline 
0.6 ± 0.2 
68.9 ± 59.9 
524.6 ± 190.8 
192.7 ± 87.1 
3.9 ± 0.4 
195.3 ± 43.9 
67.4 ± 14.4 
113.1 ± 36.6 
115.2 ± 74.3 
4.6 ± 1.3 
391.5 ± 244.0 
86.8 ± 57.8 

Table 1 Biochemical Characteristics.
36 months 
0.5 ± 0.2 
21.6 ± 7.7 
218.7 ± 74.8 
29.5 ± 7.5 
4.2 ± 0.3 
187.6 ± 24.5 
81.7 ± 13.6 
97.4 ± 27.4 
72.4 ± 35.2 
3.8 ± 1.0 
166.3 ± 115.3 
110.9 ± 102.2 

p 
0.0281
0.0001
< 0.0001 
< 0.0001 
0.0519
0.754
0.0031
0.0132
0.0168
0.0098
< 0.0001 
0.2735
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aminotransferase (ALT), serum alkaline phosphatase (ALP), 
γ-glutamyl transpeptidase (γ-GTP) and immunoglobulin M (IgM) 
levels as early as one month of treatment. The serum ALT, ALP,γ-
GTP and IgM levels decreased from baseline to 36 months, from 68.9 
± 59.9 to 21.6 ± 7.7 IU/L, 524.6 ± 190.8 to 218.7 ± 74.8 IU/L, 192.7 
± 87.1 to 29.5 ± 7.5 IU/L and 391.5 ± 244.0 to 166.3 ± 115.3 mg/
dL (p < 0.0001), respectively (Figures 1 and 2). In contrast, the anti-
mitochondrial M2 antibody titers did not change (from 86.8 ± 57.8 to 
110.9 ± 102.2 U) (p = 0.2735). 
    The levels of serum low-density lipoprotein (LDL), triglycerides 
(TGs) and uric acid decreased significantly from 113.1 ± 36.6 to 97.4 ± 
27.4 mg/L (p = 0.0132), 115.2 ± 74.3 to 72.4 ± 35.2 mg/dL (p = 0.0168) 
and 4.6 ± 1.3 to 3.8 ± 1.0 mg/dL (p = 0.0098), respectively. Conversely, 
the levels of serum high-density lipoprotein (HDL) increased 
significantly from 67.4 ± 14.4 to 81.7 ± 13.6 mg/L (p = 0.0031).
  No adverse events such as transient elevation of the transaminase 
levels[26,27], renal dysfunction, rhabdomyolysis or esophagitis, known 
adverse side effects of these drugs, were observed. 

Changes in the histological characteristics after treatment with 
fenofibrate in addition to UDCA (Table 2)
Of 13 patients, liver histological studies were performed in five 
patients.
    Case 1 (Figure 3): A 39-year-old female with an elevated serum 
level of ALP was admitted to our hospital for a further examination. 
The levels of ALP and IgM were 335 IU/mL and 200 mg/dL, 
respectively, at the initiation of fenofibrate in addition to UDCA. A 
diagnosis of aPBC of Scheuer’s stage 1, Nakanuma activity CA3, 
HA2, stage 2 (score 2: fibrosis 0, duct loss 2) was made based on the 
histological examination. Thirty months later, the serum levels of 
ALP and IgM decreased to the normal range, at 134 IU/mL and 130 
mg/dL, respectively. A second liver biopsy performed at the thirty 
months showed improved portal inflammation and a Nakanuma 
activity of CA1, HA0, stage 1 (score 0: fibrosis 0, duct loss 0).
    Case 2 (Figure 4): A 56-year-old female with an elevated serum 
level of ALP was admitted to our hospital for a further examination. 
The levels of ALP and IgM were 495 IU/mL and 395 mg/dL, 
respectively, at the initiation of fenofibrate in addition to UDCA. A 
diagnosis of aPBC of Scheuer’s stage 1, Nakanuma activity CA3, 
HA1, stage 2 (score 1: fibrosis 1, duct loss 0) was made based on the 
histological examination. Twenty-eight months later, the serum levels 
of ALP and IgM decreased to the normal range, at 338 IU/mL and 93 

Table 2  Histological Characteristics.

No. 

1

2

3

4

5

Age  Sex  Histological stage 
39 F
Scheuer’s stage
Nakanuma’s stage (score:fibrosis,duct loss)
Activities of Nakanuma’s stage  
56 F 
Scheuer’s stage
Nakanuma’s stage (score:fibrosis,duct loss)
Activities of Nakanuma’s stage  
53 F
Scheuer’s stage
Nakanuma’s stage (score:fibrosis,duct loss)
Activities of Nakanuma’s stage  
60 F
Scheuer’s stage
Nakanuma’s stage (score:fibrosis,duct loss)
Activities of Nakanuma’s stage  
69F 
Scheuer’s stage
Nakanuma’s stage (score:fibrosis,duct loss)
Activities of Nakanuma’s stage  

Before treatment 

1
2 ( 2 : 0 , 2 )
CA 3 , HA 2

1
2 ( 1 : 1 , 0 )
CA 3 , HA 1

1
2 ( 1 : 0 , 1 )
CA 3 , HA 1

1
2 ( 1 : 0 , 1 )
CA 1 , HA 1

2
3 ( 4 : 2 , 2 )
CA 3 , HA 3

After treatment 

portal inflammation
1 ( 0 : 0 , 0 )
CA 1 , HA 0 

portal inflammation
1 ( 0 : 0 , 0 )
CA 0 , HA 0

portal inflammation
1 ( 0 : 0 , 0 )
CA 0 , HA 0

1
2 ( 2 : 1 , 1 )
CA 1 , HA 0

2
2 ( 2 : 1 , 1 )
CA 2 , HA 2

Intervals (months) 

30

28

39

33

22

Figure 1 Changes in the levels of ALP after treatment with fenofibrate in 
addition to UDCA.

Figure 2 Changes in the levels of IgM after treatment with fenofibrate in 
addition to UDCA.

mg/dL, respectively. A second liver biopsy performed at 28 months 
demonstrated improved portal inflammation and a Nakanuma activity 
of CA0, HA0, stage 1 (score 0: fibrosis 0, duct loss 0).
    Case 3: A 53-year-old female with an elevated serum level of ALP 
(381 IU/mL) was admitted to our hospital for a further examination. 
The levels of ALP and IgM were 495 IU/mL and 625 mg/dL, 

600

500

400

300

200

100

0
Before       12 months    24 months    36 months

  *   *  *

*p < 0.0001

ALP

400

350

300

250
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0
Before       12 months      24 months     36 months

 *

*p < 0.0001

IgM

 *  *
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Figure 3 Changes in liver histology after treatment with fenofibrate in addition to UDCA in case 1 (a 39-year-old female). Left: At the initiation of 
fenofibrate plus UDCA (Scheuer’s stage 1, Nakanuma’s stage 2 of score 2: fibrosis 0, duct loss 2, activity CA3, HA2). Right: Two years and six months after 
fenofibrate plus UDCA treatment (portal inflammation and Nakanuma’s stage 1 of score 0: fibrosis 0, duct loss 0, activity CA1, HA0).

Figure 4 Changes in liver histology after treatment with fenofibrate in addition to UDCA in case 2 (a 56-year-old female). Left: At the initiation of 
fenofibrate plus UDCA (Scheuer’s stage 1, Nakanuma’s stage 2 of score 1: fibrosis 1, duct loss 0, activity CA3, HA1). Right: Two years and four months after 
fenofibrate plus UDCA treatment (portal inflammation and Nakanuma’s stage 1 of score 0: fibrosis 0, duct loss 0, activity CA0, HA0). 

respectively, at the initiation of fenofibrate in addition to UDCA. A 
diagnosis of aPBC of Scheuer’s stage 1, Nakanuma activity CA3, 
HA1, stage 2 (score 1: fibrosis 0, duct loss 1) was made based on the 
histological examination. Thirty-nine months later, the serum levels 
of ALP and IgM decreased to the normal range, at 310 IU/mL and 93 
mg/dL, respectively. A second liver biopsy performed at 39 months 
indicated improved portal inflammation and a Nakanuma activity of 
CA0, HA0, stage 1 (score 0: fibrosis 0, duct loss 0).
    Case 4: A 60-year-old female with an elevated serum level of ALP 
was admitted to our hospital for a further examination. The levels 
of ALP and IgM were 594 IU/mL and 291 mg/dL, respectively, at 
the initiation of fenofibrate in addition to UDCA. A diagnosis of 

aPBC of Scheuer’s stage 1, Nakanuma activity CA1, HA1, stage 2 
(score 1: fibrosis 0, duct loss 1) was made based on the histological 
examination. Thirty-three months later, the serum levels of ALP and 
IgM decreased to the normal range, at 211 IU/mL and 94 mg/dL, 
respectively. A second liver biopsy performed at 33 months showed 
no change, at Scheuer’s stage 1 and Nakanuma stage 2 (score 2: 
fibrosis 1, duct loss 1), whereas the Nakanuma activity improved 
from CA1, HA1 to CA1, HA0.
    Case 5: A 69-year-old female with an elevated serum level of ALP 
was admitted to our hospital for a further examination. The levels 
of ALP and IgM were 336 IU/mL and 998 mg/dL, respectively, at 
the initiation of fenofibrate in addition to UDCA. A diagnosis of 



aPBC of Scheuer’s stage 2, Nakanuma activity CA3, HA3, stage 3 
(score 4: fibrosis 2, duct loss 2) was made based on the histological 
examination. Twenty-two months later, the serum level of ALP 
decreased to the normal range, at 199 IU/mL, and the serum level of 
IgM decreased to 539 mg/dl. A second liver biopsy performed at 22 
months showed no change in the Scheuer’s stage (stage 2), whereas 
the Nakanuma activity changed from CA3, HA3, stage 3 (score 4: 
fibrosis 2, duct loss 2) to CA2, HA2, stage 2 (score 2, fibrosis 1, duct 
loss 1).

DISCUSSION
The present study demonstrated that the administration of 
combination therapy with UDCA and fenofibrate for 36 months in 
patients with aPBC who have previously demonstrated incomplete 
responses to UDCA monotherapy is effective for eliciting 
biochemical and histological responses. 
    Since aPBC patients exhibiting an incomplete biochemical 
response to UDCA in the first three months generally have a poor 
outcome, a new therapeutic approach is needed for these patients[28]. 
According to several studies in Japan, bezafibrate successfully lowers 
the levels of biliary liver enzymes in patients with PBC[29-32]. In the 
earliest study, Nakai et al randomized 23 patients to receive either 
UDCA at a dose of 600 mg/day or UDCA at a dose of 600 mg/
day plus bezafibrate at a dose of 400 mg/day for one year[29]. The 
combination therapy with UDCA and bezafibrate resulted in greater 
reductions in the levels of serum liver biochemical markers and 
IgM without inducing significant side effects. Similar results were 
obtained in a number of subsequent studies conducted in Japan[30-32]. 
For example, Hazzan et al and Lens et al demonstrated that the 
addition of bezafibrate to UDCA significantly and safely improves 
the biochemical profiles of European patients with PBC[33,34]. 
    The proposed mechanism of action of fibric acid derivatives 
in the setting of PBC involves the regulation of cell proliferation 
and the expression of various lipids and proteins via the activation 
of PPAR-α[8,10]. Through PPAR-α activation, fibrates inhibit NF-
κβ activation, resulting in decreased expression levels of IL-1 and 
IL-6, thereby potentially reducing the inflammatory and immune 
responses[9,10]. In addition to regulating proteins and lipids, the 
benefits of fibrates in cases of PBC may result from cross-talk 
between PPAR-α and the bile acid-activated nuclear receptor 
farnesoid-X-receptor (FXR)[35]. Pineda-Torra et al demonstrated 
that bile acid-activated FXR enhances PPAR-α transcription in 
human hepatic stellate cells[35]. Furthermore, fibrates may facilitate 
the expression of multidrug resistance gene 3 (MDR), a transport 
element of the ATP-dependent bile secretion system found in 
biliary membranes[10,36-38]. An increased expression of MDR-3-
encoded proteins would lead to the enhanced secretion of biliary 
phospholipids and improved inactivation of hydrophobic bile 
acids via micellization, thus protecting hepatocytes and the biliary 
epithelium. In the current study, the use of combination therapy with 
a fibrate and UDCA in patients with aPBC confirmed the findings of 
previous studies showing significant reduction in the serum levels of 
ALP, γGTP and IgM. 
    The activity of fenofibrate for PPAR-α is stronger and more 
specific than that for bezafibrate[11,12,19]. However, there have been 
only a few studies investigating the effects of fenofibrate in PBC 
patients[11,13-19]. In one study, treatment with fenofibrate in addition 
to UDCA for six months resulted in reductions in the levels of 
liver biochemical parameters such as ALT, γGTP and IgM in 
seven patients with PBC[13]. In another study, the serum levels of 

ALP and IgM were significantly reduced following fenofibrate 
therapy, and the titers of AMA decreased in four of nine patients 
with aPBC[14]. Walker et al reported the first European experience 
with administrating a fibric acid derivative in PBC patients[15]. The 
investigators reviewed the effects of 134-200 mg/day of fenofibrate 
in 16 patients who had previously failed to respond to therapy with 
13-15 mg/day of UDCA: these patients received combination therapy 
for a mean 22.4 months. Notably, both the serum ALP and IgM levels 
dropped significantly, with 89% of the patients exhibiting normalized 
serum ALP levels[15]. Another pilot study of six patients with PBC 
treated with fenofibrate plus UDCA showed significant reductions in 
the levels of ALP, γGTP and ALT compared to the values observed in 
four patients with PBC treated with UDCA alone[16]. Similarly, Levy 
et al reported significant decreases in the levels of ALP and IgM 
following the use of combination therapy consisting of fenofibrate 
and UDCA for 48 weeks in 20 patients with PBC who had not 
responded to treatment with UDCA alone[17]. Furthermore, Han et al 
investigated the effectiveness of the administration of combination 
therapy with fenofibrate and UDCA for more than one year in 22 
Chinese patients with PBC who displayed a partial response to 
UDCA and confirmed that the levels of ALP, γGTP, TG, AST and 
ALT decreased with no obvious adverse effects, during the treatment 
period[18]. Although these studies[11,13-19] demonstrate the biochemical 
effectiveness of fenofibrate, the histological efficacy of this drug has 
not been investigated and the effectiveness of treatment with UDCA 
or UDCA plus fibrate with respect to improving the liver histology 
remains unclear. Angulo et al performed histological evaluations in 
16 patients with noncirrhotic PBC treated with UDCA for six and 
a half years[20]. In that study, progression in the histological stage, 
determined using the Ludwig classification, occurred in eight patients 
(one stage in seven cases and two stages in one case), whereas no 
changes were observed in the histological stage in the other eight 
patients[20]. Yano et al reported that a histological improvement was 
not necessarily related to the biochemical response in two patients 
with aPBC treated with bezafibrate plus UDCA[21].
    Therefore, we compared the differences in the reductions in the 
levels of ALT, ALP, γGTP and IgM in 13 patients and the changes in 
liver histology in five patients with aPBC who received therapy with 
fenofibrate plus UDCA. Our findings demonstrated that combination 
therapy consisting of UDCA and fenofibrate given for more than 
36 months is effective in significantly decreasing the serum levels 
of ALT, ALP, γGTP and IgM in patients with aPBC who have 
previously exhibited an imcomplete response to UDCA monotherapy. 
Moreover, significant reductions were noted in the low-density 
lipoprotein (LDL), triglyceride and uric acid levels in addition to 
significant elevation of the high-density lipoprotein (HDL) levels. 
These effects may help to prevent cardiovascular events in aPBC 
patients expected to achieve long-term survival. 
    With regard to the histological evaluations of the liver, we used 
Scheuer’s staging system[23] and Nakanuma’s staging and grading 
system[24,25]. Histological examinations were performed at the initial 
administration of fenofibrate and 22-39 months after the start of 
the fenofibrate therapy in five cases. Consequently, three cases of 
Scheuer’s stage 1 disease improved to portal inflammation, while 
two cases of Scheuer’s stage 1 or Scheuer’s stage 2 remained stable. 
Similarly, three cases of Nakanuma stage 2 improved to Nakanuma 
stage 1 and one case of Nakanuma stage 3 improved to stage 2. 
Although one case of Nakanuma stage 2 remained unchanged, 
the grading in that case improved from HA1 to HA0. Considering 
the results of our study, the Nakanuma classification, which is 
based on the degree of fibrosis, bile duct loss and the grade of 
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necroinflammatory activity according to the CA and HA values, 
appears to be precise, accurate and more useful than Scheuer’s 
classification for assessing histological aspects of the efficacy of the 
therapeutic approach.
    Our results demonstrated that the use of fenofibrate plus UDCA 
treatment for aPBC leads to histological improvements as well as 
reductions in the levels of ALT, ALP, γGTP and IgM. In this study, 
there was no apparent tendency for fenofibrate to cause elevation of 
the levels of total bilirubin, transaminase or creatinine. In addition, no 
patients experienced adverse effects, such as rhabdomyolysis, miosis 
or increased serum creatinine phosphokinase (CK) levels.
    In conclusion, the present study provides evidence that the 
administration of fenofibrate in addition to UDCA is safe for 
aPBC. Moreover, this combination treatment achieves significant 
biochemical and histological improvements in aPBC patients 
exhibiting an incomplete response to UDCA. In the future a large 
sample size and a multi-center case analysis are needed to evaluate 
whether combination therapy improves histological staging and 
prognosis.
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