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Primary Biliary Cholangitis

Natural History of Untreated or Partially Treated Patients

Causative factors

=  Genetics of Autoimmunity,
= Environmental Triggers
Immune Break in Tolerance,
Inflammation, PAMPs/DAMPs

Chola Hepatocellular
Choles damage
[ (bile acid Inflammation

1 Serum ALP 1 Serum Bilirubin

Cirrhotic
Liver

Healthy
Liver

1 Serum ALP (ggt, 5’NT)
- Diagnostic and Prognostic

1 AST, ALT, GGT

7 Bilirubin
- Prognostic
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Primary Biliary Cholangitis
Important Anatomic Factors in Progression

Each bile duct accompanied by a branch of the
hepatic artery of equal caliber

i

Cholehepatic Shunting

= Constituents in bile diffuse into
peribiliary capillaries

=  Transported back to hepatic lobules
(Counter Current Concentrator)

IgA is transported transcellularly
by cholangiocytes to generate
| biliary secretory IgA (slgA)

Each bile duct surrounded by a peribiliary capillary
plexus from the hepatic artery A
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Primary Biliary Cholangitis

Important Anatomic Factors: Lymphatics and Portal Tracts
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Primary Biliary Cholangitis

Lymphocytic Cholangitis* and Florid Duct Lesion

e LR r-"'\- f‘.-"q; . '-*l-ll‘
. e e . v

:II' 2-: o e ".-'.’z-ig'-"!ﬂ\z

Vs #‘f I&l -E'J'Feliit

= o e
® R :ﬁ‘h

. X : _- l'f-ﬂ».},-. '
.‘ ";‘l’f #}I&:‘ {ﬁ"‘;ﬂ? m- -

AT L

TS
w

: ""rf%'ﬁj‘ = ;..é{:.‘-’*—‘}‘- %r 5

1o N N W
e N e
Lladenr Sy e
M 2
A i

...Eq.- . li;“ -

g 3 )
"'h'lli'b . . ;|'.:lr s
' Fhnletnd, bl Sy

i e r

o P oy I s
X2 =8 B Medium Caliber Duct staas :
S RS TN AT S

. A TR A P> "5“
* Small Caliber Duct %
ﬁi S ‘J o T

gl’-".‘-' i L gl "...'?I:i‘E'h‘. "’-‘-'}.?P"

- = 3 g A .
4 ; e ;.._ ,. _r: "
A 1 I I g . I
I [ A .y
a " F f'ﬁ':. .|
&
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Primary Biliary Cholangitis

Displacement and Fragmentation of Basement Membranes

= Displacement by inflammatory cells

S s * Fragmentation and destruction
~ ..‘: \ ' ¥

3 }' = Consequences:
Y A
‘ ..‘*‘; " Loss of protective bicarbonate umbrella
: ) .’ .

= Altered cholangiocytes transport of sigA

SG

= Loss of mucosal barrier to bile leakage
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Primary Biliary Cholangitis

Ischemia and Absence of Cholehepatic Shunting with Loss of Peribiliary Capillary Plexi

| Normal Peribiliary capillary plexus : ‘H.‘w?,'r“ ' PBC: Peribiliary capillary plexus absent
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Primary Biliary Cholangitis

Portal Inflammatory Infiltrates with B Cells and Plasma Cells
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Progressive Primary Biliary Cholangitis

Universal Interface Hepatitis + Plasma Cells

Interface Hepatitis Universal in

Progression of Untreated PBC (n= 231)

CUMULATIVE PERCENTAGE 100%
INTERFACE HEPATITIS
L o ey — =
L . ’___32 LYMRHOID FOLLICLLS
—70—)1 00% 39% — 83%
T hﬂ i ” Over 4 Years
| AINTRALOBUL AR HFPﬁTlTIEl
= |
16 o
3 [—~ T GRANULOMATA
&
4} - E
5
a
7
20—
o i — L L L i 1 i I M
0 ] 2 3 q YEARS
2-3% 1-5% 2-7T% 2-10% 4-11% STANDARD ERROR

OF ESTIMATES Christensen, Gastroenterology 1980; 78: 236-246




Primary Biliary Cholangitis

Clinicopathological Progression to Biliary Cirrhosis

Asymptomatic
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UDCA Treatment of PBC

Event-Free Survival Optimal in Earlier Stages

100 -
=
= 80 1 — General population
>
E —— Patients with early-stage PBC

60 -
=
(7p)
o
o 401 —— Patients with moderately advanced-stage PBC
LL
- Patients with advanced-stage PBC
C  20-
(<)
>
L
0 1 1 1
0 5 10 15

Time (years)

Survival on UDCA is inversely related to stage of PBC when treatment initiated:
= Survival of patients with early-stage PBC comparable to survival of the general population (p=.254)
=  Survival in advanced-stage PBC significantly worse (p<0.001)

Kuiper EMM, et al. Gastroenterology. 2009;136(4):1281-1287.
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Cirrhosis

Varies by Etiology, Pathogenesis, and Reversibility

Cirrhosis
Fibrosis + Regenerative Nodules

Post Necrotic Alcohol-Related Biliary
(macronodular) (micronodular) EHBO, PBC, PSC

Viral, AIH, NASH, - \J (unique nodularity)
DILI, Genetic (micro/macro)

S A

Reversible Less Reversible Irreversible
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Primary Biliary Cholangitis

Reversibility of Partial/Incomplete Biliary Fibrosis

5-Year Data: Improvement in Fibrosis and Inflammation on Bezafibrate + UDCA

w Histological Improvement m Histological Stable
m Histological Progression

N= 49; 31 had paired liver biopsies
—— 100%

100% .
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Key Points

1. Early diagnosis of patients with precirrhotic stages of fibrosis is required for
optimal patient outcomes with either first or second-line therapies

2. Progressive ductopenia intensifies hepatocyte cholestasis, triggers the bile
ductular reaction and drives biliary fibrosis

3. Partial/lncomplete biliary cirrhosis MAY BE reversible with multiple years of treatment
4. Ductopenia sufficient to generate Complete Biliary Cirrhosis creates a positive

feedback loop producing additional fibrosis and preventing reversal of cirrhosis

Conclusion:

Effective treatment of early stage PBC (ductopenia <50%) crucial to prevent
cirrhosis, complications of portal hypertension, liver failure, HCC, and need for OLT ge¥es







Primary Biliary Cholangitis

Genetic Susceptibility and Environmental Triggers

non-HLA genes:
IL-12A, IL-12B, IL-12RB2, CCL20, TNFSF15,

Genetic factors POU2AF1, PRKCB, IL-21, IL-21R, STATA,

]
e :) /\/\/\)j\
(I D
W HLA-DRB6, HLA-DQA2, HLA-DRBH, etc. He oH

Microbiome Smoking Xenobiotics

CD28/CTLA4/ICOS, CD58, ARID3A, IL16, etc. Environmental Tri ggers
e
Canada and Gut Dysbiosis
N. America Europe Japan China (Abnormal Microbiota) Smoking and Xenobiotics
IL-12A, CCL20, IL-12B TNFSF15, IL-21. IL-21R, Decreased diversity with T levels of Cigarettes
IL-12RB2 POU2AF1, STAT4, CD28- Enterobacteriaceae, Pseudomonas, UTlIs with antimicrobial
PRKCB CTLA4-ICOS, Veillonella, Clostridium treatment,
CD58, ARID3A, J levels of beneficial Oscillospira, Nail polish,
IL-16 Sutterella Hair dyes,
ID2, TMEM163, ID2, TMEM163, J conversion of primary to secondary Poor hygiene in older patients
PRDM1, CCRS, PRDM1, CCRS, bile acids
ETST, ETS1, FAM177A1

FAM177A1
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Surrogate Biochemical Endpoints for Therapeutic Trials in PBC

Biomarkers of Transplant-Free Survival

Composite Primary Endpoint for Clinical Trials:
=  ALP <1.67xULN with >15% decline from baseline + Normal Total Bilirubin
= Accepted as primary endpoint for Regulatory Approvals of Second Line Therapies

Stratification of ALP using 1.67 x ULN
and bilirubin using 1 x ULN

1007
Transplant- 801 I.h!':_’"“?l
Free 60- ALP*T_E? bilirubin
Survival
(%) 40- ALPs-;_ﬁ?
Abnormal
bilirubin
20 ALP>167
u- ] ] I I
0 5 10 15

Lammers WJ, et al. Global PBC Study Group. 2014 Follow up (years)



New PBC Biochemical Biomarkers of OLT-Free Survival

Normal ALP (= 1 x ULN) + Total Bilirubin <0.6 x ULN

Bilirubin ALP + Bilirubin
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Transplant-free survival (%)

Primary Biliary Cholangitis:

Positive Outcomes from UDCA Treatment

UDCA Impact on Transplant-Free Survival

UDCA
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Primary Biliary Cholangitis:

GLOBE Score: Survival Benefit of UDCA Treatment

GLOBE Score £0.30
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GLOBE Score Equation: 7] 3 T - s L T T x p
9.44378 X age at start of UDCA Time (years) Time (years)

9_.93982 X Ln(Bili X ULN at 1 yr F/U)

0.335648 X Ln(ALP X ULN at 1 yr F/U)

2.266708 Alb X LLN at 1 yr F/U

0.002581 X Plts/10%L at 1 yr F/U Lammers WJ, et al. Gastroenterology. 2015; 149: 1804-12 Baylor

AASLD Guideline. Lindor KD, et al. Hepatology. 2019;69(1):394-419 [y
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Primary Biliary Cholangitis

Summary of Progression

Initiation Pre-Clinical > Early Clinical

PBC H

istopathology:
Lymphoplasmacytic
Portal Infiltrates

= Lymphocytic Cholangitis

Laboratory Tests:

» Elevated ALP and ggt

= Variable elevation ALT, AST
 Elevated IgM

Intolerance or Inadequate
Response to UDCA:

» Progressive Ductopenia

. . 2

+ Florid Duct Lesions . , ,
- Displaced BM and PCP Signs or Symp_toms. . » Progressive Ductular Reaction
T — - Asymptomatic or Fatigue » ' 2 .

= Cholestatic Pruritus = Biliary Fibrosis

Autoantibodies: = Other Al Diseases 2
» AMA, ANA (Non-specific or . = Biliary Cirrhosis

Specific gp210, sp100), SMA .S?J(I:Dzkerapy.

» FXR and PPARa/6 Agonists
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