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Primary biliary cholangitis (PBC) is a chronic autoimmune liver disease characterized by the progressive
destruction of the intrahepatic bile ducts. Currently, the first line drug for PBC is ursodeoxycholic acid characterized

by anti-apoptotic, anti-inflammatory and protective actions on cholangiocytes.
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| 1. Introduction

Primary biliary cholangitis (PBC) is a chronic autoimmune liver disease characterized by the progressive
destruction of the intrahepatic bile ducts and progression, if not treated, to fibrosis and cirrhosis 2B, pBC
predominantly affects women over the age of 40 (woman/man rate of 9-10:1). Recent epidemiological data point to
an increase in cases in men (woman/man rate of 2-3:1) 4. The disease is characterized by a yearly incidence and
prevalence rate of 0.33-5.8/100.000 and 1.91-40.2/100.000 individuals, respectively B Most of the affected
subjects are asymptomatic throughout the initial phase of the disease, which is often diagnosed by chance
following an increase in alkaline phosphatase (ALP). Diagnosis is made when at least two of the following criteria
are met: (1) positivity for antimitochondrial antibodies (AMA), (2) increase in ALP, (3) chronic non-suppurative

cholangitis of small and medium caliber bile ducts &,

Although the etiopathogenesis of PBC is still uncertain, multifactoriality represents a crucial element in the onset of
the pathology. The development of PBC has been linked to genetic predisposition of the affected subjects. In
particular, PBC susceptibility has been shown to be associated with polymorphisms in the Human Leucocyte
Antigen (HLA) region especially in the alleles DRB1*08, DRB1*11, DRB1*14, DPB1*03:01 and DQB1 [2I[1011][12]

One of the determining factors is the loss of tolerance for the PDC-E2 autoantigen (component E2 of pyruvate
dehydrogenase complex). It seems that PDC-E2 plays a fundamental role in activating Thl cells response through
interleukin (IL)-12. T cells start producing interferon (INF)-y and tumor necrosis factor (TNF)-a, which trigger a
cytotoxic action. In addition, IL-4 activates B cells causing the release of AMA, which promote senescence and
apoptosis of bile epithelial cells (BEC) [23I[14I15] |n addition, another element contributing to the onset of PBC is the
presence of a defective “bicarbonate umbrella”. This “bicarbonate umbrella” is essential for protection against the
accumulation of bile acids and their cytotoxic effects. In PBC, the impairment of this protective “umbrella” increases
the sensitivity of cholangiocytes to bile acids, which accumulate in the BEC generating reactive oxygen species

thus further promoting senescence and apoptosis 141,
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| 2. The First-and Second-Line Therapies for PBC

The first-line pharmacological treatment in PBC patients is ursodeoxycholic acid (UDCA), and in those with
inadequate response to UDCA treatment, the FXR agonist OCA, which represents the second-line treatment for
PBC, is used. Despite the therapeutic efficacy of UDCA and OCA, interesting pharmacological alternatives are

being evaluated as reported below.

2.1. UDCA

UDCA represents the first line therapy in the treatment of PBC, and for a long time, it has been the only drug
approved by the Food and Drug Administration (FDA) for this syndrome 18, Therapy with UDCA involves long-term
treatment with a dose of 13-15 mg/kg/day 4. UDCA can be administered as a single oral dose, and in case of
poor tolerability, the dose can be divided 24, UDCA owes its effectiveness in the treatment of PBC, to a series of
effects such as the protective action on cholangiocytes, anti-apoptotic and anti-inflammatory activities and a post-
translational stimulation of synthesis of liver export pumps 2 Indeed, it has been shown that one of the
protective mechanisms of UDCA against cholestasis is the disposal of accumulated bile acids. However, the
secretory capacity of the hepatocytes is closely related to the presence of transport proteins in the canalicular
membrane. In this regard, UDCA induces an increase in expression for bile salt export pumps (BSEP), proteins
associated with multi-drug resistance (MDR3) and multidrug resistance associated protein 4 (MRP4) thus
facilitating the elimination of bile acids 182290 Fyrthermore, timely diagnosis and early treatment with UDCA
delay the progression of PBC. In particular, it was found that treatment with UDCA of PBC patients at advanced
stages (extensive liver fibrosis) led to a considerably reduced rate of disease progression. Moreover, after 4 years
of therapy, an arrest in the initial state of the syndrome has been observed in 76% of cases. Despite the high
efficacy demonstrated by UDCA therapy, about 40% of the subjects do not benefit from its use . In this case, the

combined regimen, UDCA plus OCA, has been proposed.

2.2. OCA

OCA is a semisynthetic derivative of chenodeoxycholic acid (CDCA) and represents a second-line therapy in case
of non-responsiveness to UDCA WILSILY OCA is an FXR agonist with 100 times higher affinity for the receptor with
respect to CDCA, the endogenous ligand 18. FXR is a member of the nuclear receptor superfamily, comprising
endocrine, metabolic and orphan receptors 21, FXR is highly expressed in the liver, gallbladder, intestines and
kidneys 22231 |n particular, upon activation, FXR regulates the synthesis, excretion, transport, absorption and
metabolism of bile acids [24]. Furthermore, OCA increases the expression of fibroblast growth factor 19 (FGF-19)
thus leading to a reduction in the synthesis of biliary acids. In the ileum, OCA reduces the reabsorption of biliary
acids by down-regulating the apical transporter (apical sodium dependent bile acid transporter or ABST) 18, OCA,
unlike UDCA that interacts at a post-transcriptional level, acts directly on the synthesis, absorption and secretion of
bile acids 4. The efficacy of OCA was assessed in the POISE study, a double-blind phase 3 study of 12-month
duration 221, In this study, 217 patients with inadequate response to UDCA were divided into three groups and were
treated with OCA, respectively, with a daily dose of 10 mg, 5 mg with an adjustment to 10 mg when applicable, or
with placebo in addition to UDCA treatment (13—15mg/kg/day). The primary end point, represented by an ALP level
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of less than 1.67 x upper limit normal, occurred in 46% of patients in 5-10 mg OCA treatment and in 47% of those
in 10 mg OCA treatment compared to 10% in the placebo group. In addition, improvements in cholestasis,
hepatocellular damage, inflammation and apoptosis were observed. The most commonly observed side effect was
pruritus, noted in 56% of the 5-10 mg group and 68% of the 10mg group versus 38% of the placebo group.
Currently, in the clinical setting, OCA is used in combination with UDCA in subjects who do not respond to UDCA
treatment alone; this combination allows to reduce the incidence of liver complications (2, OCA is considered as a
safe treatment, albeit itching is the more common side effect (26]

Other therapies, and in particulr for patients with advanced fibrosis should are now under evaluation. However, in
PBC patients with decompensated cirrhosis, medical treatment is unlikely to significantly impact the course of

disease, and the unknown risk of second-line therapies in these patients should give with caution.

References

1. Etherington, R.E.; Millar, B.J.M.; Innes, B.A.; Jones, D.E.J.; Kirby, J.A.; Brain, J.G. Bile acid
receptor agonists in primary biliary cholangitis: Regulation of the cholangiocytesecretome and
downstream T cell differentiation. FASEB Bioadv. 2019, 1, 332-343.

2. Gao, L.; Wang, L.; Woo, E.; He, X.; Yang, G.; Bowlus, C.; Leung, P.S.C.; Gershwin, M.E. Clinical
Management of Primary Biliary Cholangitis-Strategies and Evolving Trends. Clin. Rev. Allergy
Immunol. 2019, in press.

3. Dyson, J.K.; Hirschfield, G.M.; Adams, D.H.; Beuers, U.; Mann, D.A.; Lindor, K.D.; Jones, D.E.
Novel Therapeutic Targets in Primary Biliary Cirrhosis. Nat. Rev. Gastroenterol. Hepatol. 2015,
12, 147-158.

4. Podda, M.; Selmi, C.; Lleo, A.; Moroni, L.; Invernizzi, P. The limitations and hidden gems of the
epidemiology of primary biliary cirrhosis. J. Autoimmun. 2013, 46, 81-87.

5. Lleo, A.; Jepsen, P.; Morenghi, E.; Carbone, M.; Moroni, L.; Battezzati, P.M.; Podda, M.; Mackay,
I.R.; Gershwin, M.E.; Invernizzi, P. Evolving Trends in Female to Male Incidence and Male
Mortality of Primary Biliary Cholangitis. Sci. Rep. 2016, 6.

6. Manno, V.; Gerussi, A.; Carbone, M.; Minelli, G.; Taruscio, D.; Conti, S.; Invernizzi, P. A National
Hospital-Based Study of Hospitalized Patients with Primary Biliary Cholangitis. Hepatol. Commun.
2019, 3, 1250-1257.

7. Carey, E.J.; Ali, A.H.; Lindor, K.D. Primary biliary cirrhosis. Lancet 2015, 386, 1565-1575.

8. Lindor, K.D.; Gershwin, M.E.; Poupon, R.; Kaplan, M.; Bergasa, N.V.; Heathcote, E.J.; American
Association for Study of Liver Diseases. Primary biliary cirrhosis. Hepatology 2009, 50, 291-308.

https://encyclopedia.pub/entry/20695 3/5



First-and Second-Line Therapies for Primary Biliary Cholangitis | Encyclopedia.pub

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Zhang, H.; Carbone, M.; Lleo, A.; Invernizzi, P. Geoepidemiology, Genetic and Environmental

Risk Factors for PBC. Dig. Dis. 2015, 2, 94-101.

Liu, X.; Invernizzi, P.; Lu, Y.; Kosoy, R.; Lu, Y.; Bianchi, I.; Podda, M.; Xu, C.; Xie, G.; Macciardi, F,;
et al. Genome-wide meta-analyses identify three loci associated with primary biliary cirrhosis. Nat.
Genet. 2010, 42, 658-660.

Invernizzi, P.; Ransom, M.; Raychaudhuri, S.; Kosoy, R.; Lleo, A.; Shigeta, R.; Franke, A.; Bossa,
F.; Amos, C.l.; Gregersen, P.K.; et al. Classical HLA-DRB1 and DPBL1 alleles account for HLA
associations with primary biliary cirrhosis. Genes Immun. 2012, 13, 461-468.

Invernizzi, P. Human leukocyte antigen in primary biliary cirrhosis: An old story now reviving.
Hepatology 2011, 54, 714-723.

Lleo, A.; Zhang, W.; McDonald, W.H.; Seeley, E.H.; Leung, P.S.; Coppel, R.L.; Ansari, A.A.;
Adams, D.H.; Afford, S.; Invernizzi, P.; et al. Shotgun proteomics: Identification of unique protein
profiles of apoptotic bodies from biliary epithelial cells. Hepatology 2014, 60, 1314-1323.

European Association for the Study of the Liver. EASL Clinical Practice Guidelines: The diagnosis
and management of patients with primary biliary cholangitis. J. Hepatol. 2017, 67, 145-172.

Beuers, U.; Trauner, M.; Jansen, P.; Poupon, R. New Paradigms in the Treatment of Hepatic
Cholestasis: From UDCA to FXR, PXR and Beyond. J. Hepatol. 2015, 62, S25-S37.

Abenavoli, L.; Falalyeyeva, T.; Boccuto, L.; Tsyryuk, O.; Kobyliak, N. Obeticholic Acid: A New Era
in the Treatment of Nonalcoholic Fatty Liver Disease. Pharmaceuticals 2018, 11.

Corpechot, C.; Abenavoli, L.; Rabahi, N.; Chrétien, Y.; Andréani, T.; Johanet, C.; Chazouilléres,
O.; Poupon, R. Biochemical response to ursodeoxycholic acid and long-term prognosis in primary
biliary cirrhosis. Hepatology 2008, 48, 871-877.

Ikegami, T.; Matsuzaki, Y. Ursodeoxycholic acid: Mechanism of action and novel clinical
applications. Hepatol. Res. 2008, 38, 123-131.

Beuers, U. Drug insight: Mechanisms and sites of action of ursodeoxycholic acid in cholestasis.
Nat. Clin. Pract. Gastroenterol. Hepatol. 2006, 3, 318-328.

Marschall, H.U.; Wagner, M.; Zollner, G.; Fickert, P.; Diczfalusy, U.; Gumhold, J.; Silbert, D.;
Fuchsbichler, A.; Benthin, L.; Grundstrém, R.; et al. Complementary Stimulation of Hepatobiliary
Transport and Detoxification Systems by Rifampicin and Ursodeoxycholic Acid in Humans.
Gastroenterology 2005, 129, 476-485.

Pellicciari, R.; Costantino, G.; Fiorucci, S. Farnesoid X receptor: From structure to potential
clinical applications. J. Med. Chem. 2005, 48, 5383-5403.

Sepe, V.; Marchiano, S.; Finamore, C.; Baronissi, G.; Di Leva, F.S.; Carino, A.; Biagioli, M.;
Fiorucci, C.; Cassiano, C.; Monti, M.C.; et al. Novel Isoxazole Derivatives with Potent FXR

https://encyclopedia.pub/entry/20695 4/5



First-and Second-Line Therapies for Primary Biliary Cholangitis | Encyclopedia.pub

Agonistic Activity Prevent Acetaminophen-induced Liver Injury. ACS Med. Chem. Lett. 2018, 10,
407-412.

23. Han, C.Y. Update on FXR Biology: Promising Therapeutic Target? Int. J. Mol. Sci. 2018, 19.

24. Di Leva, F.S.; Di Marino, D.; Limongelli, V. Structural Insight Into the Binding Mode of FXR and
GPBAR1 Modulators. Handb. Exp. Pharmacol. 2019, 256, 111-136.

25. Nevens, F.; Andreone, P.; Mazzella, G.; Strasser, S.I.; Bowlus, C.; Invernizzi, P.; Drenth, J.P.;
Pockros, P.J.; Regula, J.; Beuers, U.; et al. A Placebo-Controlled Trial of Obeticholic Acid in
Primary Biliary Cholangitis. N. Engl. J. Med. 2016, 18, 631-643.

26. Hirschfield, G.M.; Mason, A.; Luketic, V.; Lindor, K.; Gordon, S.C.; Mayo, M.; Kowdley, K.V,;
Vincent, C.; Bodhenheimer, H.C., Jr.; Parés, A.; et al. Efficacy of obeticholic acid in patients with
primary biliary cirrhosis and inadequate response to ursodeoxycholicacid. Gastroenterology 2015,
148, 751-761.

Retrieved from https://encyclopedia.pub/entry/history/show/49627

https://encyclopedia.pub/entry/20695 5/5



