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Figure 1: Trends of primary sclerosing cholangitis 2008-2017.
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HEPATIC DEPOSITION OF ORCEIN-POSITIVE GRANULES
PREDICTS RESPONSIVENESS TO URSODEOXYCHOLIC ACID IN
PRIMARY BILIARY CHOLANGITIS

Maki _Morinaga, Kazuyoshi Kon, Kyoko Fukuhara,
Akira Uchiyama, Hiroo Fukada, Eisuke Nakadera,

Shunhei Yamashina and Kenichi lkejima, Department of
Gastroenterology, Juntendo University School of Medicine

Background: Ursodeoxycoholic acid (UDCA) is the standard
therapeutics for primary biliary cholangitis (PBC); however,
up to 40% of patients respond inadequately, resulting in
progressive disease. In the present study, we evaluated
hepatic deposition of orcein staining-positive granules,
which represent expression of copper-binding proteins
reflecting chronic cholestasis, in PBC, in correlation with the
responsiveness to UDCA treatment and disease progression.
Methods: Total of 98 patients with biopsy-proven PBC (85
female, and 13 male cases), those who were treated with
UDCA for over 1 year, were included in this study. Patients
who remained serum ALP levels >1.5xULN and/or AST
levels >1.5%xULN following 1 year treatment with UDCA were
defined as biochemical non-responders. Liver histology
was assessed based on Scheuer’s classification. Orcein
staining was performed, and scored from 0 to 3 depending
on percentage of area of positive granules according to
Nakanuma'’s classification. Results: Among the total of 98
cases, 15 patients (15.3%) did not respond to UDCA treatment
adequately for 1 year. There was no significant difference in
age between responders and non-responders. The proportion
of male in non-responders was 20%, which was significantly
higher than those in responders (10%). Pre-treatment levels
of serum ALP and yGTP were significantly higher, and serum
albumin levels were significantly lower in non-responders
compared to responders. In histopathological examination,
there were no significant difference in the degree of fibrosis,
loss of bile duct, activities of cholangitis and hepatitis,
between UDCA non-responders and responders. In contrast,
the average scores of depositions in orcein-positive granules
in non-responders reached 1.6+1.4, which were significantly
higher than those in responders (0.5+0.8, p<0.05). Though
pre-treatment levels of FIB-4-indices were not correlated with
the score of orcein positive-granules, over 3-year increases
in FIB-4 indices in the group with score 3 orcein positive-
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granules were significantly higher than those in groups of
score 0-2 (0.410.7 vs. 0.240.4, p=0.01). Conclusion: These
findings clearly indicated that enhanced deposition of orcein-
positive granules is a predictive marker for the non-response
to the treatment with UDCA, and progression of disease in
patients of PBC.
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IMPACT OF RACE AND ETHNICITY ON PROGNOSTIC MODELS
OF OUTCOMES IN PRIMARY SCLEROSING CHOLANGITIS
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Background: Primary sclerosing cholangitis (PSC) is a
chronic cholestatic liver disease with a median time to liver
transplant or death (LT/D) of approximately 20 years. The
Mayo Risk Score (MRS), Amsterdam-Oxford Model (AOM),
and UK-PSC scores predict LT/D in PSC but have not been
validated in a racially and ethnically diverse population.
We aimed to validate these models in a diverse cohort and
determine if race and/or ethnicity affect their performance.
Methods: Patients diagnosed with PSC, including small duct
PSC and overlap with autoimmune hepatitis (PSC/AIH), alive
without liver transplantation after 2008, were enrolled in the
Consortium for Autoimmune Liver Diseases (CALID) registry
at 9 U.S. centers. MRS, AOM, UK-PSC (short term), and
model for end-stage liver disease (MELD) were calculated
from the earliest available data. Time-to-failure analysis
was performed from the date of the earliest available score
to either LT/D or hepatic decompensation (HD), defined as
first variceal bleed, ascites, or encephalopathy. Accuracy
of each model was summarized using Harrell's C-index.
The effect of race and ethnicity on each model for LT/D and
HD was determined by Cox regression. Results: A total of
335 patients with a median follow up 6.4 y were analyzed
including 39 (11.6%) Black(B) and 37 (11.0%) Hispanic(H)
patients. Characteristics did not differ between non-Hispanic
White (NHW), B, and H patients [age of diagnosis (median
40.4, IQR 24.6; p=0.52), male sex (60.3%; p=0.84), PSC type
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(89.0% large duct, 3.6% small duct, 7.7% PSC/AIH; p=0.57),
and IBD (72.2%; p=0.14)]. All models predicted both LT/D
and HD (Table). However, MELD score demonstrated poor
discrimination for both LT/D and HD (C-index<0.7) and MELD
prediction of LT/D was significantly lower than MRS (p =
0.013). MRS, AOM, and UK-PSC had good discrimination for
LT/D (C-index>0.7) and did not significantly differ. C-index for
HD was generally lower than for LT/D and did not significantly
differ between the scores. Notably, B race compared to NHW
was independently associated with an increased risk of HD
in three of four models. Conclusion: Current PSC-specific
models performed similarly and better than MELD in an
ethnically and racially diverse patient population. Neither race
nor ethnicity impacted any of the models’ performance for
LT/D, but B race was an independent predictor of HD in some
models. Race and ethnicity should be incorporated into new
models as they are developed for clinical trials as surrogate
endpoints.

Table. Hazard ratios and Harrell’s C-Index for LT/D and HD

Liver /Death Hepatic i
Total Cohort Race/Ethnicity Total Cohort Race/Ethnicity
HR Harrell’s C HR (95% CI) HR Harrell’s C HR (95% Cl)
(95% C1) (95% C1) (Ref NHW) (95% C1) (95% C1) (Ref NHW)
B H B H
MELD 111 0.57° 2.04 0.74 113 0.60 2.55 114

(1.01-1.22) | (0.36-0.78) | (0.68-6.12) | (0.22-2.47) | (1.05-1.21) | (0.44-0.76) | (1.11-5.85) | (0.44-2.93)
P=0.034 | P<0.001 | P=0.203 | P=0.619 | P=0.001 | P<0.001 | P=0.027 | P=0.785
MRS 1.96 0.76° 075 0.39 1.89 0.71 0.72 0.56
(1.42-2.72) | (0.62-0.91) | (0.18-3.21) | (0.05-2.91) | (1.39-2.56) | (0.58-0.84) | (0.22-2.32) | (0.17-1.84)
P<0.001 | P<0.001 | P=0.698 | P=0.358 | P<0.001 | P<0.001 | P=0577 | P=0.342
AOM 2.22 071 178 0.97 2.63 0.65 2.40 1.08
(1.45-3.42) | (0.56-0.87) | (0.67-4.72) | (0.29-3.25) | (1.83-3.77) | (0.51-0.80) | (1.05-5.49) | (0.43-2.75)
P<0.001 | P<0.001 | P=0.245 | P=0.966 | P<0.001 | P<0.001 | P=0.038 | P=0.865
UK-PSC | 1.20 0.74 148 0.65 1.29 0.71 2.59 115
(1.04-1.39) | (0.60-0.87) | (0.56-3.87) | (0.20-2.16) | (1.16-1.44) | (0.58-0.85) | (1.14-5.90) | (0.45-2.94)
P=0.013 | P<0.001 | P=0.430 | P=0.483 | P<0.001 | P<0.001 | P=0.024 | P=0.777

3significantly different, p=0.013
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INCREASED EXPRESSION OF INTERFERON- INDUCED PROTEIN
WITH TETRATRICOPEPTIDE REPEATS 3 (Ifit3) IN SENESCENT
BILIARY EPITHELIAL CELLS MAY PLAY A ROLE IN THE
PATHOGENESIS OF PRIMARY BILIARY CHOLANGITIS

Motoko Sasaki, Human Pathology, Kanazawa University
Graduate School of Medical Sciences, Yasunori Sato,
Kanazawa University Graduate School of Medicine and
Yasuni Nakanuma, Fukui Saiseikai Hospital, Department of
Pathology, Fukui Saiseikai Hospital

Background: Accumulating studies suggest that senescent
biliary epithelial cells (BECs) play various roles in the
pathogenesis of primary biliary cholangitis (PBC) and other
cholangiopathies by producing senescence-associated
secretory phenotypes (SASPs). Taking advantage of
microarray analysis, we examined comprehensive profiles
of senescent BECs relating to the pathogenesis of PBC
and cholangiopathies. Methods: Cellular senescence was
induced in cultured BECs by treatment with serum depletion
or glycochenodeoxycholic acid (GCDC, 200 mM)) for 7
days. mRNA was extracted and genome-wide expression
profiling was performed using 3D-Gene Oligo chip 24 k (Toray
Industries, Inc., 23,522 distinct genes). We further examined
the effect of interferon- induced protein with tetratricopeptide
repeats 3 (Ifit3) knockdown using siRNA in BECs. Apoptosis
and cellular senescence were detected by the assay with
caspase-3/7 detection reagent and senescence-associated
B-galactosidase activity, respectively. The expression of
Ifit3 and its association with senescent markers p16/NK
and p21WAFtCirt were immunohistochemically determined in
livers taken from the patients with PBC (n=69; cholangitis
activity [CA] 3, 41; CAO0-2, 28 in Nakanuma classification)
and 61 control diseased and normal livers, including primary
sclerosing cholangitis. Results: 1841 genes were commonly
up-regulated (fold change >2) in senescent BECs induced by
both serum depletion or a treatment with GCDC for 7 days,
whichincluded Ccl2, Ifit3and Cpg and a number of chemokines
and cytokines. The induction of cellular senescence was
significantly suppressed and apoptosis was significantly
increased by a knockdown of [fit3 in BECs treated with serum
depletion or GCDC (p<0.01). The expression of Ifit3 was
significantly increased in BECs in small bile ducts involved
in cholangitis and ductular reactions in PBC, compared to
control livers and was significantly correlated with cholangitis
activity in PBC (p<0.01). The increased expression of Ifit3
was seen in senescent BECs with expression of p16™<“ and
p21WAFCt in bile duct lesions. The increased expression of
Ifit3 in small bile duct was reversely correlated to inadequate
response to UDCA in PBC (p<0.05). Conclusion: Senescent
BECs showed increased expression of various genes
related to immunity and inflammation including SASPs. The
increased expression of Ifit3 in BECs may be involved in the
pathogenesis of PBC and could be a therapeutic target in
PBC.
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