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Liens d’intérêt 

•  Arrow 

•  Intercept 

•  GSK 

•  Inventiva 

•  Cymabay 

•  Enanta 



Fibrates (dérivés de l’acide fibrique) 

•  Hypolipémiants découverts dans les années 60 

•  ↑ β-oxydation des acides gras 

•  ↓ VLDL, ↑ HDL 

•  ↓↓ Triglycérides, ↓ Cholestérol 

•  ↓ Inflammation 

•  Agonistes PPAR-α

•  Affinité variable pour PPAR-δ et PPAR-γ 



Peroxisome Proliferator-Activated Receptors (PPARs) 

-  Métabolisme lipidique 
-  Forte expression dans le foie 
-  Agonistes: Acides gras, Fibrates 
 
 
-  Métabolisme glucido-lipidique 
-  Expression ubiquitaire 
-  Agonistes: Acides gras, Seladelpar, Bezafibrate, Elafibranor 
 
 
-  Métabolisme glucido-lipidique et énergétique 
-  Forte expression tissu adipeux 
-  Agonistes: Acides gras, Thiazolidinediones 

PPAR-α 

PPAR-δ 

PPAR-𝜸 



Réduction des PAL sous Fibrates: 1ère description en 1963! 

D’après Hellman et al. Ann Intern Med 1963 

•  Observation empirique 

•  41 patients avec dyslipidémie 

•  Clofibrate: 1,5 à 2 g/ jour 

•  Durée médiane: 3 mois   

•  ↓ des PAL de 37% (p<.0001) 

•  Fraction hépatique des PAL 



Fibrates et CBP: première observation en 1999 

Iwasaki et al. Hepatol Res 1999 

k222bkba

Hepatology Research I6 (1999) l2 l3
rvrvrv.elsevier.com/locate/ihepcom

Bezafibrate may have a beneflcial effect in
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Abstract

Bezaflbrate is a commonly used medicine for hyperlipidemia and is known to have an
eflect of lowerin-q biliary enzyrnes, alkaline phosphatase (ALP) and y-glutamyltransflerase.
Recent studies sho*'ed that it upregulated mdr2iMDR3 P-glycoprotein expression rvhich
increased biliary phospholipid secretion into bile and hacl a cyto-protective eflect against
cholestasis. To evaluate the efficacy ol bezafibrate in prirnary biliary cirrhosis(PBC). I I
pre-cirrhotic PBC patients were treated with oral aclrninistration o[ 400 mgiday ol bez-
afibrate lor 12-21 months. One ol thern was stage III ancl thc rest was stagc I-II. Trvo
patients had pruritus and chrorlic fatigue. and two chrouic latigue. Bczafibrate was co-ad-
ministered in seven patients wl.ro had been treated witl.r ursodeoxycholic acid but shown
incomplete responses. In ll patients, values of ALP decreased by 50-70'/,' and u'ere
normalized in five. After 2 months from the start. all symptoms lessened and eventually
disappeared as biliary enzymes levels decreased. As for the immunological parameters, IgM
decreased significantly in five patients but antimitochondrial antibody titers u'ere not
afi'ected. The present clata su-q-qest that bezafibrate has additional elfects at.rd is sale for
pre-cirrhotic primary biliary cirrhosis. The evaluations of lou-s-tenn clficacy ancl toxicity'
including histological chan-e,es arc needed. er 1999 Elscvicr Scicnce Ireland Ltd. All rigltts
reserved.

Ke.twords: Primary biLiary cirrhosis; Bezaflbrate: Ursodeo.rycholic acid: MDR3; mdr2; P-glycoprotein
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Fibrates et CBP: observations concordantes 

Fenofibrate 160 mg/d 

Levy et al. Aliment Pharmacol Ther 2011 
Lens et al. Liver Int 2014 



Fibrates et sécrétion biliaire 

Induction de ABCB4 (MDR3) 

785mdr2 gene expression and biliary lipid secretion

Table 2 Effect of hypolipidaemic peroxisome proliferators on bile composition

CF I mice were fed for 1 week on a control diet supplemented with fibrates, and bile was collected for 30 min. Bile flow, cholesterol, phospholipid and bile-salts output were quantified as described
in the text. The values are means≥S.D. The results of the six control groups (nØ 3 mice in each group) were pooled. Di�erences that are significant are indicated : *P! 0±0005 ; †P! 0±005 ;
‡P! 0±05. ND, Not determined.

Amount in Liver weight
Bile flow
(µl/min per g

Biliary lipid output (nmol/min per g of liver) Phospholipids

Drug diet (%) n (g) of liver) Phospholipid Cholesterol Bile salts Bile salts

Control 18 1±3≥0±2 1±0≥0±4 4±2≥1±2 1±1≥0±4 38±0≥18±1 0±11
Ciprofibrate 0±005 4 2±6≥0±4* 1±0≥0±2 8±5≥0±6* 1±5≥0±4 39±0≥14±0 0±22
Clofibrate 0±3 6 2±0≥0±3† 0±9≥0±2 7±1≥2±9† 1±1≥0±6 37±8≥5±1 0±19
Clofibrate 0±2 8 2±0≥0±3* 0±8≥0±2 6±1≥2±3† 0±9≥0±2 33±5≥18±8 0±18
Bezafibrate 0±5 8 2±4≥0±5* 1±1≥0±2 5±8≥2±5‡ 1±2≥0±2 35±4≥12±0 0±16
Fenofibrate 0±5 5 2±5≥0±8* 1±1≥0±3 5±3≥3±3 1±6≥0±2 39±4≥7±0 0±13
Gemfibrozil 0±5 4 2±6≥0±4* 0±7≥0±3 3±3≥2±4 ND ND ND

Figure 5 Relationship between biliary phospholipid output and relative
level of mdr2 mRNA in mouse liver : effect of fibrates

Biliary phospholipid output, expressed in nmol/min per g, shown in Table 2, and the relative
hepatic content of mdr2 RNA in fibrate-treated mice, expressed as a percentage of control value,
were plotted using simple linear-regression analysis (rØ 0±86 ; P! 0±05).

major integral membrane proteins of the liver peroxisomes,
the 70 kDa peroxisomal-membrane protein, is also a member
of the ABC superfamily of active transporters that is induced
by peroxisome proliferators in rat liver [39].

Hypolipidaemic fibrates are peroxisome proliferators that
promote the activation of genes encoding key metabolic enzymes
in peroxisomes, microsomes and mitochondria as well as genes
encoding proteins involved in cell growth and cell proliferation
[21]. The mechanisms by which peroxisome proliferators regulate
gene expression are not completely understood and it has been
postulated that fibrates are able to modulate specific gene
transcription through the activation of transcription regulatory
factors called peroxisome proliferator-activated receptors (for
reviews see refs. [21,40]). It has also been proposed that
peroxisomal-protein-encoding genes and other genes may be
regulated by common mechanisms [21]. The increased hepatic

mdr2 mRNA levels found in the present study could result from
increased gene transcription, mRNA stabilization or both. In
fact, both transcriptional and post-transcriptional mechanisms
are involved in mdr gene regulation in rodent cell lines treated
with several xenobiotics [3,41]. Further studies are required to
define the molecular mechanisms of fibrate-mediated over-
expression of the mdr2 gene.

The increase in mdr2 mRNA levels was associated with higher
expression of P-gp in the liver of clofibrate- and ciprofibrate-
treated mice shown by Western-blot analysis using canalicular-
membrane proteins. Immunohistochemical analysis extended
these findings, showing a stronger immunodetection of P-gp at
the canalicular domain of hepatocytes of clofibrate-treated mice,
suggesting that the newly synthesized P-gp was incorporated at
the canalicular domain of liver cells. The use of the C219 mAb,
which reacts with an epitope common to all isoforms of the P-gp
family, did not allow us to define the specific isoform that was
induced in response to ciprofibrate or clofibrate. However, we
found that these drugs increased mdr2 mRNA levels only and
therefore our findings strongly suggest that the mdr2 P-gp was
the induced isoform.

Clofibrate and ciprofibrate increased the steady-state level of
mdr2 mRNA and its encoded P-gp in the canalicular membrane
and concomitantly increased the secretion of phospholipid into
bile. Moreover, a significant correlation was found between the
levels of hepatic mdr2 mRNA in fibrate-treated mice and biliary
phospholipid secretion. Therefore our findings are consistent
with the novel hypothesis that the mdr2 P-gp plays an important
role in the process of biliary phospholipid secretion through the
canalicular membrane of hepatocytes and is a determinant of the
amount of phospholipid available for bile secretion.

One of the major determinants of the amount of phospholipid
and cholesterol secreted into the bile is the rate of biliary bile acid
secretion in all species [42]. Although liver peroxisomes are the
major site of bile acid synthesis, there is no increase in the
conversion of bile acid intermediates into cholic acid after
clofibrate treatment [21,43]. Both the increased biliary
phospholipid}bile salt molar ratio and the unmodified biliary
bile salt secretion observed in ciprofibrate- and clofibrate-treated
mice indicate that the enhancement of biliary phospholipid
output was determined by a bile salt-independent mechanism.
Interestingly, our findings are in line with recent observations
that have shown in heterozygous (≠}Æ) mice for mdr2 gene
disruption that, at various bile-salt-output rates, phospholipid
secretion was 30–50% lower than in wild-type mice (≠}≠) and
was negligible in homozygous (Æ}Æ) mice, indicating that mdr2

Chianale et al. Biochem J 1996 

Inhibition de CYP7A1 et NTCP 

Post et al. Arterioscler Thromb Vasc Biol 2001 



Fibrates et inflammation 

Inhibition de NFkB 

Fibrates 

Staels et al. Nature 1998 
Ghonem et al. Hepatology 2015 

↓ NFkB 



Bezafibrate: double agoniste pan-PPAR et PXR 

Effet anti-
cholestatique 

Effet anti-
inflammatoire 

PPAR-α ✓ ✓ 

PPAR-δ ✓ ✓ 

PPAR-γ ✓ 

PXR ✓ ✓ 

Honda et al. Hepatology 2013 

Bezafibrate: agent multi-cibles 



Expression hépatique de PPAR-α et PPAR-δ 
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Gonzalez-Sanchez et al. Biochim Biophys Acta 2017 

homeostasis, were also expressed at maximal levels in hepatocytes or
HSC. Four members of this cluster, Nor-1 and Nurr1, which regulate
proliferation and inflammation, as well as Rev-Erbα and β, that are key
regulators of circadian gene expression in the liver, displayed their
highest expression level in cholangiocytes. The “CNS, Circadian and
Basal Metabolic Functions” cluster, contains the rare NR showing a
maximal expression in SEC (Errβ, Tr4) or KC (Coup-TFI). NR of the
“Reproduction and Development” cluster were expressed at maximal
levels in HSC, with some exceptions like Ar, expressed at highest levels
in hepatocytes. Within the “Steroidogenesis” cluster, only Fxrβ was
expressed in the liver, predominantly in HSC (Fig. 2E). Overall,
approximately half of NR were expressed at maximal level in non-
parenchymal cells, most notably in HSC and cholangiocytes.

3.2. Changes in nuclear receptor transcriptome induced by cholestatic injury
in liver cells

Modulations in NR expression were previously reported in human
cholestatic liver diseases, such as up-regulation of PXR in obstructive
cholestasis [23] or down-regulation of FXR, SHP and CAR in chronic
cholestatic liver diseases [24–26]. However, modifications in the
expression of NR in the cholestasic liver remain poorly defined and
the cell types involved unknown. Thus, we analyzed NR expression
modulations in mouse models of acute and chronic cholestasis.

In acute cholestasis, three days after bile duct ligation, at the peak of
hepatocellular injury (Supplementary Fig. 5) [27], the number of NR

displaying ≥2-fold changes in mRNA levels was of 32 in HSC, 21 in KC,
19 in cholangiocytes, 12 in SEC and 6 in hepatocytes (Fig. 3). Fig. 4
shows changes in the 24 most abundant NR (i.e. expressed at moderate
to high level) in total liver of C57BL/6J mice. All 24 receptors displayed
≥2-fold changes in at least one liver cell type. Among them, Pxr, Shp,
Pparδ and Tr4 were modified in both hepatocytes and non-parenchymal
cells, whereas the other 20 NR were exclusively modified in non-
parenchymal cells. The most prominent changes in NR expression were
found in HSC, in which Fxrα, Pparδ, Rxrα, Gr, Mr, Erα, Coup-TFII and
Rarα mRNA levels were markedly reduced (fold change ≥3). Although
expression of most NR was reduced in acute cholestasis, Pxr, Shp and
Tr4 were up-regulated in hepatocytes, whereas Lxrα and Rarα were up-
regulated in SEC (Fig. 4). These results therefore indicate that the NR
signaling network response to acute cholestasis is essentially character-
ized by a reduction in NR expression, especially important in non-
parenchymal cells.

In chronic cholestatic liver diseases, prolonged cellular injury may
induce secondary changes in NR-mediated signaling. We thus analyzed
NR expression in Abcb4−/− mice, an experimental model that closely
resembles human sclerosing cholangitis, at 12 weeks, when fibrosis has
reached a plateau [28] (Supplementary Fig. 5). In Abcb4−/− mice, the
number of NR displaying changes in mRNA levels ≥2-fold was of 26 in
HSC, 22 in hepatocytes, 14 in SEC, 9 in KC and 6 in cholangiocytes
(Fig. 5). Among the 26 most abundant NR in FVB/N mouse total liver
(Supplementary Fig. 2), 20 disclosed ≥2-fold expression changes in
liver cells in Abcb4−/−mice (Fig. 6). A majority of them were down-
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Fig. 4. Changes induced by acute cholestasis in the expression of the most abundant NR in liver.
Liver cells were isolated from 12 weeks old, bile duct-ligated (BDL) or Sham-operated mice 3 days post-surgery. NR mRNA levels were measured by RT-qPCR in pooled samples from 6 to
8 mice and normalized for Hprt1. NR expressed at moderate to high level in C57BL/6J mice total liver were selected. Mean values of mRNA levels from triplicate analyses ± SD are
shown. Arrowheads point to≥2-fold changes in mRNA levels. Those with double arrowheads are shown in insets. Chol, cholangiocytes; Hep, Hepatocytes; HSC, hepatic stellate cells; KC,
Kupffer cells; SEC, sinusoidal endothelial cells. Changes induced by acute cholestasis in NR expressed at low levels or absent from total liver are summarized in Supplementary Table 3.

E. Gonzalez-Sanchez et al.



Agonistes PPARs et CBP: mécanismes 

Corpechot. Curr Hepatol Rep 2019 



CBP et Fibrates: 18 ans d’attente pour une phase 3 

EDITORIALS jgh_6837 1345..1353

No more pilots, a phase III
trial of fibrates in primary
biliary cirrhosis is long
overdue!
John S Halliday and Roger W Chapman

Department of Hepatology, John Radcliffe Hospital, Headington,
Oxford, UK

See article in J. Gastroenterol. Hepatol. 2011; 26: 1395–1401.

Primary biliary cirrhosis (PBC) is a chronic, cholestatic liver
disease characterized by progressive destruction of the interlobular
bile ducts that eventually leads to cirrhosis. Due to its hallmark
serological signature, the antimitochondrial antibody (AMA) and
similarly associated disease-specific T cell response, PBC is often
considered a model autoimmune disease. Despite this, immuno-
suppressive therapies are ineffective for PBC and the only
approved medical treatment is the hydrophilic bile acid, ursode-
oxycholic acid (UDCA).1

A biochemical response to UDCA with normalization of alka-
line phosphatase (ALP) is not achieved in some 30–40% of
patients with PBC. Whilst it is established that responders to
UDCA have a normal life expectancy, non-responders are at an
increased risk of progression to liver transplantation or death.2,3

For this reason, the impetus for the discovery of adjuvant or
alternative medical therapies for PBC persists. The potential effi-
cacy of farnesoid X (FXR) receptor agonists such as obeticholic
acid (OCA) are currently being evaluated in international multi
centre trials with promising results in this group of refractory PBC
patients.4 OCA is the first-in class agonist of the nuclear receptor
farnesoid X, which controls bile acid synthesis and bile flow in the
liver.

The potential role of fibrate therapy in PBC first became evident
in the early 1990s when patients receiving fibrates for hypercholes-
terolemia were noted to have a reduction in their serum totalALP. In
1993, Day and colleagues demonstrated that this change resulted
from reduced hepatic production of ALP.5 More recently, fibrates
have been shown to activate peroxisome proliferator-activated
receptor a (PPARa) and upregulate the expression of multiple drug
resistance gene-3 (MDR3), both of which potentially ameliorate
hepatic inflammation. However, whether the changes in cholestatic
biochemistry observed with fibrate therapy will translate into an
improved clinical outcome for PBC remains unclear.

The first studies to evaluate the use of fibrates for PBC
appeared in the Japanese literature in the late 1990s and reports
subsequently reached Western medical journals in 2000. There
have now been approximately 20 small pilot studies/case series, 16
of which are from Japan, evaluating fibrate use either alone or in
combination with UDCA for PBC.6–25

In the largest trial reported to date, Iwasaki and colleagues first
compared fibrate monotherapy with UDCA; 45 patients were ran-
domized to receive either therapy and evaluated at 52 weeks.18

They found bezafibrate (400 mg/day) to be as effective in reducing
ALP, GGT, IgM and ALT levels as UDCA (600 mg/day). In a
second study, they gave 21 patients with UDCA refractory PBC
(defined by ALP > 1.5 normal) combined bezafibrate and UDCA
therapy and importantly demonstrated a significant improvement
in ALP levels.18

Overall, similar results to the work by Iwasaki have been
reported in all fibrate studies in PBC. The great majority of these
trials have used biochemical improvement alone as a measure of
treatment success. In addition, no standardized criteria to define
incomplete response to UDCA therapy have been applied, and all
but a few studies have reported after a relatively short follow-up
period of 3–12 months.16,26

Unfortunately, only two case series evaluating histological
changes with fibrate therapy have been performed in a combined
total of five patients; results have been mixed with histological
improvement in some and worsening in others, irrespective of
changes in liver biochemistry.12,26 Clearly, for an insidiously pro-
gressive disease like PBC, the conclusions that can be drawn from
these small pilot trials are limited.

In this issue of JGH, Takeuchi and colleagues report yet another
small pilot study of fibrate therapy in PBC. Over an 8-year period
they consecutively enrolled 37 patients with PBC to receive 600 mg
of UDCA. After 6 months treatment, those patients who failed to
achieve a biochemical response to UDCA (defined by a fall in
ALP > 40% or into the normal range), had bezafibrate therapy
added. Fifteen (41%) of the 37 patients enrolled fell into this
non-responder group and after one year of combined therapy, 12 of
15 (80%) had normalized their ALP and IgM levels with combina-
tion therapy. In an attempt to translate these biochemical improve-
ments into a clinical outcome, Mayo risk scores were evaluated at
enrollment and study conclusion at 2 years follow-up. No signifi-
cant difference was noted between groups; this is not surprising,
given the relatively short period of follow-up and small numbers.

The current study confirmed that at baseline, lower levels of
ALP and early histological stage without PBC symptoms were
both independent predictors of a “good response” to UDCA
therapy. This has been previously demonstrated in a number of
larger studies.2

Other than adding further weight to the effectiveness of fibrates
in improving cholestatic biochemistry, what then does this new
report tell us?

One apparent difference between bezafibrate and UDCA
therapy are the changes in total serum IgM levels. In the “good
responder” group who received only UDCA, IgM levels remained
elevated in 8/22 patients at 24 months. In contrast, the addition of
bezafibrate in the non-responder group resulted in normalization
of IgM levels in all patients. An earlier study evaluating UDCA
therapy in PBC demonstrated that improvements in total serum
IgM may independently predict outcome.27 It is possible that the
subgroup of biochemical responders identified in this study who
have persistently elevated IgM levels may represent an additional
subset for whom further therapy with newer agents might still be
considered.

In conclusion, there is a now a substantial body of circumstan-
tial evidence supporting the safety and possible efficacy of fibrates
in PBC. Why have the plethora of positive successful pilot studies
not led to a phase III study of fibrates for the treatment of PBC?
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CBP et Bezafibrate: étude BEZURSO 
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BACKGROUND
Patients with primary biliary cholangitis who have an inadequate response to therapy 
with ursodeoxycholic acid are at high risk for disease progression. Fibrates, which are 
agonists of peroxisome proliferator–activated receptors, in combination with ursode-
oxycholic acid, have shown potential benefit in patients with this condition.

METHODS
In this 24-month, double-blind, placebo-controlled, phase 3 trial, we randomly 
assigned 100 patients who had had an inadequate response to ursodeoxycholic acid 
according to the Paris 2 criteria to receive bezafibrate at a daily dose of 400 mg 
(50 patients), or placebo (50 patients), in addition to continued treatment with urso-
deoxycholic acid. The primary outcome was a complete biochemical response, which 
was defined as normal levels of total bilirubin, alkaline phosphatase, aminotransfer-
ases, and albumin, as well as a normal prothrombin index (a derived measure of 
prothrombin time), at 24 months.

RESULTS
The primary outcome occurred in 31% of the patients assigned to bezafibrate and 
in 0% assigned to placebo (difference, 31 percentage points; 95% confidence inter-
val, 10 to 50; P<0.001). Normal levels of alkaline phosphatase were observed in 67% 
of the patients in the bezafibrate group and in 2% in the placebo group. Results re-
garding changes in pruritus, fatigue, and noninvasive measures of liver fibrosis, in-
cluding liver stiffness and Enhanced Liver Fibrosis score, were consistent with the 
results of the primary outcome. Two patients in each group had complications from 
end-stage liver disease. The creatinine level increased 5% from baseline in the bezafi-
brate group and decreased 3% in the placebo group. Myalgia occurred in 20% of the 
patients in the bezafibrate group and in 10% in the placebo group.

CONCLUSIONS
Among patients with primary biliary cholangitis who had had an inadequate re-
sponse to ursodeoxycholic acid alone, treatment with bezafibrate in addition to ur-
sodeoxycholic acid resulted in a rate of complete biochemical response that was 
significantly higher than the rate with placebo and ursodeoxycholic acid therapy. 
(Funded by Programme Hospitalier de Recherche Clinique and Arrow Génériques; 
BEZURSO ClinicalTrials.gov number, NCT01654731.)

A BS TR AC T

A Placebo-Controlled Trial of Bezafibrate  
in Primary Biliary Cholangitis

C. Corpechot, O. Chazouillères, A. Rousseau, A. Le Gruyer, F. Habersetzer, 
P. Mathurin, O. Goria, P. Potier, A. Minello, C. Silvain, A. Abergel, 

M. Debette-Gratien, D. Larrey, O. Roux, J.-P. Bronowicki, J. Boursier, 
V. de Ledinghen, A. Heurgue-Berlot, E. Nguyen-Khac, F. Zoulim, 

I. Ollivier-Hourmand, J.-P. Zarski, G. Nkontchou, S. Lemoinne, L. Humbert, 
D. Rainteau, G. Lefèvre, L. de Chaisemartin, S. Chollet-Martin, F. Gaouar, 

F.-H. Admane, T. Simon, and R. Poupon  

Original Article

Corpechot et al. N Engl J Med 2018 



Etude BEZURSO: design 

•  n=50 Placebo 
+ AUDC 

•  n=50 
Bezafibrate 
(400 mg/j) 
+ AUDC 

Entrée Mois 24 Mois 12 

n=46 

n=50 

n=44 

n=48 

Réponse 
incomplète à 
l’AUDC  
(Critères Paris-2) 



Etude BEZURSO: critère de jugement principal 

Corpechot et al. N Engl J Med 2018 

Réponse biologique complète: 
•  Bilirubine normale 
•  PAL normales 
•  Transaminases normales 
•  Albumine normale 
•  TP normal 



Etude BEZURSO: principaux effets biochimiques 

Corpechot et al. N Engl J Med 2018 

PAL Bilirubine ALAT 



CBP et Fibrates: effet sur les IgM 

Corpechot et al. N Engl J Med 2018 Iwasaki et al. Hepatol Res 2008 



CBP et Fibrates: effet sur le prurit 

Reig et al. Am J Gastroenterol 2018 Corpechot et al. N Engl J Med 2018 

Fibrates for the treatment of cholestatic itch (FITCH): NCT02701166, résultats attendus  



Etude BEZURSO: effets sur les acides biliaires 
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Figure	S6.	C4	bile	acid	precursor	concentration	
	

	

	

The	 box-and-whiskers	 plots	 (median,	 interquartile	 range,	 1.5	 times	 the	 interquartile	

range)	of	C4	bile	acid	precursor	are	shown	at	baseline,	mid-	and	end-of-trial	 in	both	the	

placebo	(blue	boxes)	and	bezafibrate	(orange	boxes)	groups.	The	number	of	patients	with	

available	data	is	shown	at	each	time	point	for	each	group.	Bezafibrate	and	placebo	were	

administered	with	standard-of-care	UDCA.		

The	difference	 [95%CI]	of	 changes	 from	baseline	 to	24	months	 in	C4	bile	acid	precursor	

between	bezafibrate	and	placebo	groups	was	-90%	[-178%	;	-2%].	

	 	

Corpechot et al. N Engl J Med 2018 

Précurseur C4 Acides biliaires endogènes 



Etude BEZURSO: effets sur les marqueurs de fibrose 

Corpechot et al. N Engl J Med 2018 
Corpechot et al. ILC 2019 (Vienna, Austria) 



CBP et Fibrates: effets sur les lésions histologiques 

•  Données très limitées (case reports) 

•  Essai BEZURSO:  
–  Biopsies non obligatoires  
–  Analyse préliminaire sur compte-rendus de biopsie (25 couples de 

biopsies non centralisés, lecture non standardisée) 

 

 

 

•  Etude BEZURSO-HISTOLOGY: 32 couples de biopsies centralisés 
–  Analyse morphologique standard (Pr Wendum, en cours) 
–  Analyse morphométrique (programmée: été 2019, Pr Rousselet) 

   

Stade histologique Bezafibrate (n=12) Placebo (n=13) 
Amélioration 3 (25%) 2 (15%) 

Stabilité 8 (67%) 6 (46%) 

Aggravation 1 (8%) 5 (39%) 

p=0,23 



Etude BEZURSO: survie observée et prédite 
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Corpechot et al. Aliment Pharmacol Ther 2019 

Complications observées à 2 ans Variation prédite de la mortalité / TH 

Corpechot et al. N Engl J Med 2018 



CBP et Fibrates: effets à long terme? 

Cheung et al. Aliment Pharmacol Ther 2016 Honda et al. Hepatology 2019 

IPTW adjusted HR: 0.09 (0.03 – 0.32) 
p < 0.001 



Etude BEZURSO: effets indésirables 

Corpechot et al. N Engl J Med 2018 

↑ Créatinine (5%) 



Fibrates: effets indésirables (en général) 

Keech et al. Lancet 2005 

Essai FIELD (5 ans) Essai LEADER (5 ans) 

Meade et al. BMJ 2002 

Bezafibrate 



Fibrates et toxicité rénale 

whole FIELD trial and the ACCORD trial, presumably due
to the small sample size. They also found a greater fall in
estimated GFR in patients allocated fenofibrate compared
with placebo, in keeping with our on-study findings.
However, the study had no washout phase and was
therefore not able to unmask the underlying GFR preser-
vation demonstrated now by us.

The cystatin C elevation reported in the Helsinki sub-
study may indicate altered glomerular function, but might
also arise from other clinical and pharmacological factors
[22, 23]. The reasons behind the initial plasma creatinine
rise associated with fenofibrate have yet to be fully
ascertained. The rise appears to be partly due to a decrease
in creatinine clearance [16, 21] without reduced inulin-
derived GFR [16, 24], raising the possibility of interference
with the active secretion pathway for creatinine in the
proximal tubule. In support of this possibility we observed
significantly greater increases in plasma creatinine in
response to fenofibrate in FIELD patients receiving
cimetidine (a well recognised inhibitor of this tubular
secretion) than those seen in others (p=0.002). Based on
our data, there is no evidence of permanent renal injury.
Ansquer et al. hypothesised that reduced tubular secretion
could have accounted for the decrease in creatinine
clearance they observed, although tubular function assessed
by retinol binding protein levels was not changed signifi-
cantly [16]. Hottelart et al. demonstrated increased crea-
tinuria with no fall in creatinine clearance [25]. Fenofibrate
effects on renal plasma flow in these two studies were also
contrasting [16, 25], but both concluded there was no loss
of glomerular function. While this is encouraging, further
research is warranted. Hottelart et al. proposed that an
endogenous source of creatinine, presumably from muscle,
could augment serum creatinine during fenofibrate treatment
[25]. In FIELD, plasma creatine phosphokinase rose 2.4% in
those on fenofibrate vs 0.5% in those on placebo (p=0.06 for
difference) over 5 years of follow-up, while increases in

plasma creatinine correlated weakly with increases in
creatine phosphokinase (after 6 weeks run-in, r=0.09,
p<0.001; at 5 years, r=0.14, p<0.001), suggesting
fenofibrate-associated increased muscle turnover may have
contributed in part to the creatininaemia. Thus various
hypotheses on the cause of the acute and sustained creatinine
elevation due to fenofibrate are possible: (1) increased
muscle production of creatine; (2) changes in active tubular
creatinine secretion; (3) reduced glomerular function; and (4)
altered renal plasma flow. Some or all of these may apply.
Regardless of the physiology underlying the increase in
creatinine, it is definitely reversible and appears to be a
separate process from the underlying renal preservation
which is ‘masked’ during active treatment.

The pattern of early plasma creatinine rise and subse-
quent attenuation of the rate of renal decline with
fenofibrate therapy is similar to that seen with ACE
inhibitors, albeit through different mechanisms. ACE
inhibitors increase creatinine through a true reduction in
GFR secondary to reduced intraglomerular pressure, but are
reno-protective because they decrease glomerular hyper-
filtration and have anti-fibrogenic effects [26, 27]. The
underlying reno-protective mechanisms of fenofibrate re-
main to be fully elucidated (ESM Table 5).

Hypertriacylglycerolaemia and the degree to which it is
reduced were the only characteristics that predicted greater
than average preservation of estimated GFR with fenofi-
brate. As statin trials have not consistently shown reno-
protective effects, despite moderate triacylglycerol reduc-
tion [28–30], the benefits of fenofibrate may not be solely
lipid-mediated. This may reflect antioxidant and anti-
inflammatory effects [31]. Triacylglycerols have been
linked to nephropathy through mesangial cell uptake of
very low-density lipoprotein (VLDL), inducing foam cell
formation [32] and through VLDL induction of plasmino-
gen activating inhibitor-1 (PAI-1) with upregulated coagu-
lation and intra-renal microthrombi [33]. HDL does not

Variable Placebo Fenofibrate Total

na % na % na %

Participants 4,900 100 4,895 100 9,795 100

Event

Plasma creatinine >400 μmol/l 3 (0.1) 6 (0.1) 9 (0.1)

Renal replacement therapy 21 (0.4) 16 (0.3) 37 (0.4)

Renal transplant 0 (0.0) 0 (0.0) 0 (0.0)

Death from renal disease 4 (0.1) 1 (0.0) 5 (0.1)

Total patients with ESRD 26 (0.5) 21 (0.4) 47 (0.5)

Doubling of serum creatinine 90 (1.8) 148 (3.0) 238 (2.4)

Doubling of serum creatinine or ESRDb,c 103 (2.1) 152 (3.1) 255 (2.6)

Doubling of serum creatinine or ESRDb,d 105 (2.1) 152 (3.1) 257 (2.6)

Table 2 Pre-specified end-stage
renal events by treatment

ESRD, end-stage renal disease
a Categories not mutually exclusive
b Post hoc composite renal
endpoints for comparison with
other studies
c Excluding renal deaths
d Including renal deaths

Diabetologia (2011) 54:280–290 287

Essai FIELD: 4895 patients traités par Fénofibrate pendant 5 ans. 
Réversibilité complète de l’augmentation de la créatinine après la fin de l’étude. 
Absence de complication rénale vs. placebo. 

Davis et al. Diabetologica 2011 



Fibrates et toxicité musculaire 

Keech et al. Lancet 2005 

Essai FIELD (5 ans) 
CBP Fibrate Myalgies (%) 
Honda et al. 2019 Bezafibrate 0/118 (0%) 
Corpechot et al. 2018 Bezafibrate 10/50 (20%)* 
Reig et al. 2018 Bezafibrate 1/48 (2%) 
Cheung et al. 2016 Fenofibrate 2/46 (4%) 
Hosonuma et al. 2015 Bezafibrate 1/13 (8%) 
Levy et al. 2010 Fenofibrate 0/20 (0%) 
Iwasaki et al. 2008 Bezafibrate 1/12 (8%) 

* 5/50 (10%) dans le groupe Placebo 



Fibrates et toxicité hépatique 

•  Fénofibrate: 4‰ des DILI aux USA 

•  Cytolyse minime (<3N) transitoire: < 20% 

•  Cytolyse significative (>3N): < 5% 

•  Toxicité hépatocellulaire immuno-allergique 

•  Délai: quelques semaines à mois 

•  Auto-anticorps souvent présents (AAN, AML) 

•  Possible hépatite ictérique prolongée 

•  Réaction croisée possible entre fibrates 

www.livertox.nlm.nih.gov 
Chalasani et al. Gastroenterology 2015 

CBP Fibrate ALT > 5N (%) 
Honda et al. 2019 Bezafibrate 0/118 (0%) 
Corpechot et al. 2018 Bezafibrate 3/50 (6%)* 
Reig et al. 2018 Bezafibrate 0/48 (0%) 
Cheung et al. 2016 Fenofibrate 1/46 (2%) 
Hosonuma et al. 2015 Bezafibrate 0/13 (0%) 
Levy et al. 2010 Fenofibrate 0/20 (0%) 
Iwasaki et al. 2008 Bezafibrate 0/12 (0%) 

* 1/50 (2%) dans le groupe Placebo 



Fibrates et réponse biologique incomplète 

Corpechot et al. ILC 2019 (Vienna, Austria) 



Fibrates + Acide Obéticholique  

Smets et al. ILC 2019 (Vienna, Austria) 

p<0.001 

n=11 n=11 n=9 

Normalisation des PAL 4/9 
Diminution du prurit 5/7 



CBP et Fibrates: en résumé 

•  Les Fibrates prescrits au cours de la CBP: 
o  améliorent rapidement les marqueurs pronostiques (PAL, bilirubine) 
o  diminuent les symptômes (prurit) 
o  freinent l’augmentation des marqueurs de fibrose (élastométrie) 

•  Leurs mécanismes d’action sont: 
o  la diminution de la synthèses des acides biliaires 
o  l’augmentation de la sécrétion des phospholipides biliaires  
o  un probable effet anti-inflammatoire intra-hépatique 

•  Leurs principaux effets secondaires sont: 
o  les douleurs musculaires (0-20%) 
o  l’augmentation modérée et réversible (5-10%) de la créatinine 
o  de rares cas (<5%) d’hépatite cytolytique idiosyncrasique 

•  Leur bénéfice à long terme est à démontrer concernant: 
o  la progression histologique 
o  la survie sans transplantation 



Conclusion 

•  Actuellement en prescription hors AMM, le Bezafibrate est un 
traitement de 2ème intention efficace de la CBP chez les patients 
présentant une réponse incomplète ou une intolérance à l’AUDC. 

•  La réponse au Bezafibrate est évaluable dès le 3ème mois de 
traitement (PAL, bilirubine, prurit). 

•  Les transaminases, la créatinine et les CPK doivent être surveillées. 

•  Dans les pays où le Bezafibrate n’est pas disponible, le Fenofibrate 
est une alternative crédible. 


