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The Human Face of Primary Biliary Cirrhosis

Chronic Cholestasis
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Addison & Gull Guys Hospital Review 1857
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Features of End Stage Disease
Death
Jaundice
Coagulopathy
Encephalopathy
Ascites
Varices

Features Seen at all Stages
Reduced Quality of Life
Fatigue
Cognitive impairment (“dementia”)
Pruritus

Asymptomatic Disease
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Pathogenetic & Therapeutic Model for PBC
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37 Year old Woman

Profound fatigue, Alk Phos 630, ALT 122

AMA +ve at 1:320, ANA 1:80, liver biopsy showed stage 2
PBC

with marked interface hepatitis

Started UDCA

12 months later Alk Phos 488, ALT 987, bil 19, fatigued

Very worried about the future




Suboptimal Therapy in PBC—What Are
the Potential Causes?

Drugs are not as effective as we think they are and/or
our biomarkers of response don’t accurately predict
real response

Effectiveness may not be as universal as we think it is
Drugs are effective but we aren’t using them optimally

Drugs are effective but aren’t actually getting to
people

Some combination of the above




UDCA-Response Criteria in the UK-PBC
Patient Cohort—Independent Validation

A. Barcelona criteria B. Paris | criteria

RESULTS: Log-rank test for time free from LT for PBC, PBC-
related death or Bilirubin 2 100umol/L

0.8

Criteria Chi-square statistic P-value
Barcelona 7.3 6.73E-03
Paris | 106 <1E-16

Toronto 24.2 8.78E-07
Paris |l 45.7 1.40E-11

Proportion surviving
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Abbreviations: LT, liver transplant; PBC, primary biliary cirrhosis; UDCA, ursodeoxycholic acid.
With permission from Carbone M, et al. Gastroenterology. 2013;144:560-569.e7.




Treatment Failure in the UK-PBC
Patient Cohort
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>50% of patients in the UK-PBC patient cohort who presented
before the age of 50 have failed primary therapy (in a state of
UDCA nonresponse or already transplanted) by the time of study

UK-PBC
Pells G, et al. J Hepatol. 2013;59:67-73.




Pathogenetic & Therapeutic Model for PBC
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Genome-wide association study identifies 12 new
susceptibility loci for primary biliary cirrhosis
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Discovery sample: 1,840 cases
5,163 controls

Replication sample: 620 cases
2,514 controls
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Fig. 1. Seum ALP levels (A) and percent change (B) over time Week 0 Week 28 Week 0 Week 28
thlUl.lgh week 76 by Daﬁent among 20 treated paﬁeﬂts- Ke!“ U/ Lv * Responder, > 20% change in alkaline phosphatasa (ALF); nonresponder, < 20% change in ALP.

units per liter.
Fig. 2. Serum IgM (A) and IL-17A (B) concentrations before and
after ustekinumab treatment.



Pathogenetic & Therapeutic Model for PBC
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FXR-Agonism as a Therapeutic Option
iIn PBC—Obeticholic Acid (INT-747)
Phase Ill Data (POISE)

E Placebo (n=73)
I Titrated OCA (n=70)
Bl 10 mg OCA (n=73)

40-
Responders (%)

20-

0-
6 months 12 months
Primary Endpoint:
Proportion of subjects achieving ALP <1.67 x ULN with bilirubin < ULN
and =15% reduction in ALP

*P <.0001 vs placebo; P-values obtained using Cochran-Mantel-Haenszel stratified by randomization strata factor.
Abbreviations: ALP, alkaline phosphatase; FXR, farnesoid X receptor; OCA, obeticholic acid; PBC, primary biliary cirrhosis;

ULN, upper limit of normal.
With permission from Nevens F, et al. J Hepatol. 2014:60(suppl): Abstract 0168.




Replicative Senescence as a Mechanism for
Progressive BEC Loss in PBC
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Replicative Senescence as a Mechanism for
Progressive BEC Loss in PBC

Injury eeseeesenes Inflammation
? EMT/MET .
0“
Replicative € Senescence
Senescence Apoptosis

(Mitochondrial)
The additional impact of the “screaming epithelium”

Key treatment targets
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Stressed Cholangiocytes Express Senescence Markers and Lose Function
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1]'¢ .:1d Senescence and UDCA Non-Response in PBC

TO okt ' - Low-risk PBC

»
-
10- *k
P
T # .
— 3
P
2 s |
S
%)
? *
64 5
o ~
o
T OETe Y W ® . €S ity = °
= | L kN 0oy U, o BT Ay
AR e
D 41 _High-risk PBC = " 4 . PBCexplant:
- Y - I . : ;
< Do IS e A g T Tt
= PRl o B85 v, s 9 it 2 R :
[72] u_.""\\)\‘ __:.'-\‘ . ®le ¢ v tnre el P LT Ja - 5
— 2- [T N P <'e # ~ it v . Bt 8 x
Q 4 PLA T AR T B 1 A Ny el ‘
O | SR RS R B i, v . o0y % Phgees  Jerle e S
. - v < . v
i AV 2 e ,f‘-‘_hl".\,‘-,,:‘oo N N remed ® 2
e : ~ ; . U é
0- | ot T e s ot o BFHN Y B PR . A
7 - 4 -Ne ¢ .
B o~ ” v \
L)

(X40 magnification)

UK-PBC Work in Progress



ARTICLE

Received 30 Jan 2015 | Accepted 3 Jul 2015 | Published 22 Sep 2015 DO 10.1038/ncomms9019 OPEN

International genome-wide meta-analysis identifies
new primary biliary cirrhosis risk loci and targetable
pathogenic pathways
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Table 1| PBC risk loci identified in the current study.

a. Confirmed risk loci (validation P< 4.4 x 10 ~ 4 resulting in combined P<5 x 10-8)

Locus SNP Position A1/A2 Discovery Validation Joint OR (95% CD
(build 38) 14 P P

Region (build 38) Nearby genes and

functional annotation*

Autoimmune
overlap

2q121  rs12712133 102,249,813 A/G  162x107° 794x10% 519x10~° 114 (1.07-1.21)

102,118,975-102,438,307 |L1R1, ILIRL2T,
FAMI83DP, IL1RLT,

/

L

Fieh 2339,

IL18RAP, MIR4772

2q36.3 rs4973341 227,795646 C/T 648x10~7 7.73x107° 234x10~ "0 0.82(0.74-0.90) 227,747,828-227,815,647 RNASSP121, SNRPGPS,

LOC100533842,
ccL20™8

CD, CeD

/

4p16.3 rs11724804 S7LO9T il L 425 10 -6 0011012 122 (112-133)

5333 rs2546890 159,332,892 G/A 120x10~¢ 189x10~> 1.06x10~'0 0.87 (0.82-0.93)

6q23.3 rs6933404 137,638,098 C/T 947x10-7 284x10-3% 127x10-10 118 (1.09-1.27)

B2 ol Re——"TZK, T MEM175,

DGKQT, SLC26A1a,
IDUA, FGFRLT

5211  rs526231 103345680 T/C 310x10-° 939x10~% 114x10-8 0.87 (0.81-0.93) 102,939,698-103,416571  PAMS, EIF3KP1, GIN],

PPIPSK2, CSorf30*%
159,117,927-159,414,310  RNF145, UBLCP1,

RNU4ATAC2P, IL12B,

LOC285626"

137,571,557-137,803,754 LOC102723649,
LOC442263, OLIG3',
TNFAIP3T

RA

Pso, MS, CD

RA, SLE, SjS,
CeD, UC, MS
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I CYTOKINE-CYTOKINE RECEPTOR INTERACTION
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Thl and Th17 in UDCA Responsive
and Unresponsive PBC
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IL-23 is of Cholangiocyte Origin in PBC

Yang et al: Hepatology 2014



UK-'-PB C BEC Stress Causes CCL20 Upregulation not
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Challenges for Trial Design for
Stratified Therapy in PBC

Definition of the “at-risk” population requiring
enhanced therapy

QOutcome measures (do UDCA response criteria apply
to other therapies?)

Lack of relevant biomarkers

Impossibility of carrying out a hard endpoints trial
due to prolonged disease

Difficulty in performing a histology-based trial
(acceptability and lack of scoring systems)

“Phasing”/Combination of therapy use




Replicative Senescence as a Mechanism for
Progressive BEC Loss in PBC
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The additional impact of the “screaming epithelium”

Key treatment targets

PBC: Time for Combination Therapy?
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