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PATHOPHYSIOLOGY, CLINICAL FEATURES, AND MANAGEMENT

OF CHILDREN WITH CHRONIC LIVER DISEASES

Introduction.

Modern hepatology has only taken off in the lastyg@rs. Developments have depended
not only on specialist hepatologists, but on dgwelents in other related disciplines of
medicine such as virology, immunology, biochemisamd now, molecular medicine. A
huge literature is available describing liver dsean adults, but pediatrics has lagged
behind.

Nevertheless, pediatric liver disease representgaifisant cause of morbidity and
mortality worldwide.

The etiology of liver disease in childhood is waed varies significantly from the adult
population encompassing structural, genetic, ifdast metabolic, iatrogenic, and
unknown causes; in addition, differently from aduftigns and symptoms of liver disease
in pediatric population are often non specific arah vary greatly from child to child
among the different liver diseases, providing @radles to the primary care provider.
More recent advances in diagnosis and treatmerticylarly the successful development
of transplantation, have dramatically improved dliécome for infants and children with
liver disease, so that many can now expect to gntovadult life. The gratifying survival
of increasing numbers of young people with livesedise into adult life means that it is
essential for adult practitioners to be cognizdrgediatric liver disease.

Unfortunately, the investigation and managemensighificant pediatric liver disease

rightly remains within the remit of specialist oansplant units.



To date, the same multidisciplinary approach thavided so many advances in clinical
and research aspects of adult hepatology is atikihg in the pediatric experience, so
recognition of pathogenesis of specific pediatiier diseases, implications of new
therapies, characterization of new pathologicaltiestis still delayed by necessity for
multidisciplinary working.

Therefore, our research starts from the assumptianonly knowledge of unexplored
aspects can be an important tool for advancingtimomanagement of hepatic disorders
in children. It should be a contribute to both pdeva framework to understand
pathophisiology of some hepatobiliary disorders afiér analyses of their clinical-
laboratory manifestations and the strategies fonagag them. This project might be
also useful to create specific competences relateal integrated and multidisciplinary
approach, as required in pediatric liver diseas#. €udy concerns four areas that still
present several either pathogenetic or diagnosterntainties, focusing on the following

aspects:

1. Role of cellular immunity in the pathogenedi8iiary Atresia.

- In Biliary Atresia inflammatory obstruction of éhextrahepatic bile ducts is
accompanied by a characteristic intrahepatic migetular inltrate composed of

lymphocytes, macrophages, and eosinophils; dolaeliommune mechanisms play a role
in pathogenesis of Biliary Atresia? If so, how et and regulatory Tcells are

distributed in the liver tissue and bile duct reminaf children with Biliary Atresia?



2. New clinical and therapeutic aspects in pediautoimmune liver disease.

- Immunoglobulin G subclass 4 (IgG4)-related lidtsease is well described in adults
and is associated with multisystemic symptoms anplwicularly good response to
corticosteroid treatment. prevalence and clinigghificance of raised IgG4 levels in

children with autoimmune are still unknown.

- Cyclosporin has been shown to allow recovery fiorar failure and to induce and

safely maintain remission in children with autoimmediver disease, but is usually used
as a bridge to conventional treatment and its kengy safety and efficacy are unknown

in pediatric patients.

3. Pediatric liver transplant: immunological feasirand complication of calcineurin
inhibitors treatment.

- Transplant immunological response is a balanteden the alloimmune effectors T
cells and the immunological tolerance; calcineuninibitors may represent a barrier to
immune tolerance in organ transplantation by detngathe percentage of Treg in the
peripheral blood in liver transplant recipients.wéwer contradictory results have been
reported. Indeed there are same evidence indicéiiagtacrolimus promotes in vitro

expansion of Treg cells expecially in humans. Tdtdoeunderstand the effect of

tacrolimus in maintaining of immune tolerance versionor alloantigens, we evaluated
the immunephenotype and the amount of Treg celigdrolimus treated patients.

- PTLD is a severe complication of transplantatioked in most cases to EBV infection.

Prevalence in pediatric liver transplant recipieists-7%, mortality over 50%. PTLD is

often recognized at the stage of lymphoma; in otdeearly detect PTLDs in liver
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transplanted children, presenting with mild sympgowe evaluate adenotonsillar

histology, obtained with a mini-invasive techniqas,“sentinel tissue”.

4. Broadening the spectrum of UDCA indications.

Ursodeoxycholic acid is increasingly used for treatment of cholestatic liver diseases
but experimental evidence suggests several mestharof action other than stimulation
of hepatobiliary secretion, such as cytoprotectivamtiapoptotic, antioxidative,
immunomodulatory, and altering cell-signaling pndj@s. We report the first case of a
patient with primary NRHL associated with portapleytension in whom UDCA therapy
was followed by a prompt reduction and sustainaadnadization of liver enzymes and no

progression of portal hypertension throughout 3@tin® of follow-up.
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Chapter 1. Role of cellular immunity in the pathog@esis of Biliary Atresia.

1.2.Immunohistochemical characterization of T-cells inhe liver and bile duct

remnant of children affected by Biliary Atresia.

Introduction.

Biliary Atresia (BA) is an enigmatic cause of netah@holestasis, occurring in 1 in 8,000
to 1 in 18,000 live births and presenting typicalithin the rst months of life with
jaundice, acholic stools, and hepatomegaly in &eretise apparently healthy infant (1).
In ammatory obstruction of the extrahepatic bilecthiis accompanied by a characteristic
intrahepatic portal lesion. If diagnosed in the t re-3 mo of life, hepatic
portoenterostomy can restore bile ow from the tivigto the intestinal tract in 30 — 80%
of patients (1-3). Despite successful surgery, r@sgive in ammation and brosis of
intrahepatic bile ducts develops to varying degrieegll patients, leading to biliary
cirrhosis in the majority of patients. Consequenf® — 80% of BA patients will
eventually require liver transplantation, approxietahalf in the rst 2 y of life (4 — 6).
Thus, BA is the most common indication for liveartsplantation in children, responsible
for almost 50% of all pediatric liver transplantsshould be emphasized that it is the
intrahepatic biliary lesion that determines ovenalbgnosis and outcome, thus, this
disease is no longer called “extrahepatic” BA. With a better understanding of the
etiology and pathogenesis of this intrahepaticresiag cholangitic process in BA, little
progress can be expected in improving the nonttantggion outcome of patients.
Therefore, there has been a renewed interest ientregears in understanding the
underlying pathogenetic mechanisms of BA. It is rapparent that BA is a phenotype
resulting from several pathogenic processes thiaigate in obstruction of the biliary
tree (1,7).

Cellular immune mechanisms are central to the pethesis of experimental BA.
(ABSTR) Biliary innate immunity is involved in theathogenesis of cholangiopathies in
patients with with primary biliary cirrhosis (PB@hd BA. Biliary epithelial cells possess

an innate immune system consisting of the Toll-l&eeptor (TLR) family and recognize
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pathogen-associated molecular patterns (PAMPsgraiote to bacterial PAMPs such as
lipopolysaccharides is also important to maintaameostasis in the biliary tree. In PBC,
CD4-positive Th1l7 cells characterized by the semmebf IL-17 are implicated in the
chronic inflammation of bile ducts and the preseat@hl7 cells around bile ducts is
causally associated with the biliary innate immuesponses to PAMPs (8).

At the time of diagnosis of BA, the extrahepaticidtemnant is composed of brous
tissue and scattered lymphocytes (9) whereas epatic ducts are surrounded by a
mixed cellular in ltrate composed of lymphocytesaanophages, and eosinophils (36;
10). The role of the immune system in bile ductuiyjand obstruction is poorly

understood at present and is the focus of intensestigation.

Aim
To characterize immunohistochemically effector amgulatory Tcells in the liver tissue
and bile duct remnant of children with BA, to intigate for the first time the presence of

Th17 cells in liver and biliary remnants of BA ptts.

Patients and Methods.

Archived paired percutaneous liver biopsies (LBY diliary remnants (BR) from 7
children with BA were studied. Bile duct tissuerfr& children with choledochal cyst
(CC) were also evaluated as control. Avidin-Biotnmunoperoxidase technique was
used to investigate the following lineage-specifarkers: transcription factor T-bet
(Thl), GATA-3 (Th2), FOXP3 (regulatory T cells, B9 and IL-17 (Th17).

Breifly, antigen was demaskeay placing the biopsies in plastic jar containcittate
buffer saline (pH: 6.1) and micro waved at 600 W @minutes).After cooling for 15 to
30 minutespiopsieswere washed and placed in phosphate-bufferedestdmb minutes
Endogoenous peroxidase was neutralized using REsxiBlock for 30 minutes, then
washed and placed in PBS for 5 minutésn-specific background staining was inhibited
by 10 minutes incubation of tHe#opsieswith 10 % horse serum. (Vector Laboratories)
After washing avidin -biotin blocking reagent wagpphbed for 30 min to block

endogenous biotin. After washing the sections weea incubated with a polyclonal goat
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anti-human IL-17 antibody for one hour at room temapure. Here we used three
dilutions of goat anti-human IL-17 antibody at 1/1/30,1/100 in PBS. Optimal dilution
of the primary antibodies used in this detectingtey was defined to give a specific
staining with no or minimal background. After wasi the sectiong/ere then incubated
with biotin conjugated secondary antibody anti-g@¢Biorse anti-goat 1gG, Vector
Laboratories, diluted 1/50) for 30 minutes. Immuaactivity was visualized by avidin-
biotin- peroxidase complex (ABC complex, Vector bedtories) kit reagent®eroxidase
activity was developed by using mixture of DAB stihte solution (as mentioned
above) for 8 minutes then washed and placed in .PBB8ally biopsies were
counterstained with hematoxylin and prepared farosicopic examination by placing a
cover slip on the liver biopsies on the slide. idsues used were also tested as negative
controls (omitting the primary antibody) with eadétection to detect background or any
false positivity caused by the detection system.

A semi-quantitative scoring system (0 to 3+) wasdu®r evaluation of results.

14



Results.
Main results of our study are summarized in Table.

Table. Immunohistochemical characterisation of lfsda 7 children affected by BA (Pt)
and in 6 children affected by CC (Control).

Biliary atresia T-bet GATA-3 FOXP3 IL-17
PT1LB ++ +/- +++ +++
BR + neg neg +++
PT2LB ++ neg + +++
BR ++ neg neg ++
PT 3 LB ++ neg +++ +++
BR neg neg + +
PT 4 LB +++ neg + +++
BR + neg neg ++
PT5LB +++ neg + ++
BR neg neg neg +
PT6LB +++ neg neg +++
BR +++ neg neg ++
PT7LB ++ neg neg ++
BR neg neg neg ++
Choledocal
Control 1 + neg + ++
Control 2 neg neg neg ++
Control 3 + neg neg +
Control 4 neg neg + ++
Control 5 neg neg neg Neg
Control 6 neg neg neg Neg

LB = liver biopsy; BR = biliary remnants
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In BA, Thl and Th17 effector cells are abundanthva particularly high frequency of
Th17 cells in both liver tissue and bile duct remn@igure 1). Th2 cells are negligible
and none of our patients showed clear immunohistoatal positivity for GATA-3; also
all choledocal cyst controls were negative for GATA

Tregs are variably represented, being particulatbyindant in the liver biopsies of
patients 1 and 3.

Both Th1l and Th17 cells are well represented bothB and BR, but in 5/7 patients it is
present a greater positivity in LB than in BR thatild be explained by the presence of
more abundant fibrotic tissue in BR samples. In @lCcell lineages are markedly less
represented than in BA apart from Th17 (Figureh@) is present in 4 patients, though

less abundantly than in BA.

Discussion.

T-cell activation requires the interaction of thedll with an APC-bearing antigen in the
context of MHC class I (for cytotoxic CD8+ T cells) MHC class Il (for helper CD4+ T
cells). In the in ammatory environment, naive CD%+cells differentiate to either Thl
effector cells (driven by IL-12 and producing IFN{L-2, TNF- , and TNF-) or Th2
effector cells (driven by IL-4 and producing IL4#;5, and IL-10).

Previous studies showed that in BA patients, T-aeltrates surround and invade
intrahepatic bile ducts (11); this infiltrates anearacterized predominantly by CD4+ T
cells (12-14), CD8+ T cells (15), or a mixture daftlv (16). Activated effector T cells
produce cytokines that can directly damage epaheklls or indirectly damage them
through stimulation of other immune cells.

Recent investigation has revealed that BA is aasediwith Thl-cell-mediated portal
tract in ammation. Mack CL et al. have shown thia¢ tperiductular immune cells in BA
produce IL-12, IFN-, IL-2, and TNF- ; in their study this localized in ammatory pro le
was unique to BA and was not found in other nedredtalestatic diseases (16). Bezerra
et al. (17 44) used gene expression microarrayntqubs to analyze BA liver biopsies
and observed up-regulation of a number of pro-imaatory genes (including the Thl
cytokines IFN- and osteopontin) and down-regulation of Ig genggesting inhibition

of Th2 pathway.

16



Confirming these previous results, our study showednsiderable presence of Thl cells
infiltration both in liver parenchyma and in bifaremnants of children affected by BA
and the absence of Th2 cells.

However, main result of our study was to demonstfat the first time in literature the
presence of an abundant infiltrate of Th17 cellBAnpatients; specifically our data show
that Thl7 is the most prevalent type of effectocell-in BA, a condition hitherto
considered to be mainly Thl induced.

It is known that the recently discovered Th17 ceflaracterized by the secretion of IL-17
have a pro-inflammatory property. Specificallyhés been reported that Th1l7 and Treg
have reciprocal developmental pathways (18).

A fine balance between Thl7 and Treg may be cruomlthe stability of immune
homeostasis. Once the equilibrium is broken, thetaddization may lead to chronic
inflammation and autoimmunity.

Intriguingly, it has been demonstrated that murivedper T cell (Th) differentiates
towards Th17 and Treg in a mutually exclusive maiihg).

Overall, in our study Tregs cells were consistetgls represented than Th17 cells and
this finding was specifically evident in biliarymmants where, at time of sampling, the
inflammatory damage was more advanced than in paeenchyma.

Nevertheless, how cells of the Th1l7 lineage mayinvelved in pathogenesis of BA
remain still unknown and further investigations aexded to clarify the role of these

cellular immunity effectors in bile duct damage.
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Figure 1.

Th17 positivity in liver tissue (A) and biliary rerants (B) in Pt 1Th17 positivity in liver
tissue (A) and biliary remnants (B) in Pt 1
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Figure 2.

Thl positivity in liver tissue (A) and biliary rerants (B) in Pt 6Th1l positivity in liver
tissue (A) and biliary remnants (B) in Pt 6
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Figure 2.

Th17 positivity in Control 1 at different magniftoans.
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IMMUNOHISTOCHEMICAL CHARACTERISATION OF
EFFECTOR AND REGULATORY T-CELLS IN THE LIVER TIS-
SUE AND BILE DUCT REMNANT OF CHILDREN WITH
BA SHOWS A HIGH PREVALENCE OF TH17

Francesco Cirillo, Munther J. Hussain, Giorgina Mieli-Vergani,
Mark Davenpert, Diego Vergani, Nedim D. Hadzic; King’s College
Hospital, Landon, United Kingdom

Background: Biliary atresia (BA) results from inflammatory
destruction of the bile ducts, often leading to end stage liver dis-
ease despite corrective surgery. Cellular immune mechanisms
are cenfral to the pathogenesis of experimental BA. Aim: To
characterise immunchistochemically effector and regulatory T-
cells in the liver fissue and bile duct remnant of children with
BA. Methods: Archived paired percutaneous liver biopsies (LB)
and biliary remnants (BR) from 7 children with BA were studied.
Bile duct tissue from & children with choledochal cyst (CC)
served as control, Avidin-Biotin immunoperoxidase technique
was used to investigate the following lineage-specific markers:
transcription factor Thet (Th1), GATA-3 {Th2), FOXP3 (regula-
tory T cells, Tregs) and IL-17 [Th17). A semi-quantitative scoring
system (O to 3+) was used. Results: In BA, Th1 and Th17 effec-
tor cells are abundant, with a particularly high frequency of
Th17 cells in both liver tissue and bile duct remnant; Th2 cells
are negligible, while Tregs are variably represented, being par-
ticularly abundant in the liver biopsies of patients 1 and 3. Both
Th1 and Th17 cells are more numerous in LB than BR. In CC, all
cell lineages are markedly less represented than in BA apart
from Th17 that is present in 4 patients, though less abundantly
than in BA. Conclusions: Our data show that Th17 is the most
prevalent type of effector T-cell in BA, a condition hitherto con-
sidered to be mainly Th1 induced. Cells of the Th17 lineage
may be involved in gl’le duct damage.

T-bet GATA-3 FOXP3 IL-17
BA [ [ [
I:LB [ ++ [ + [ +H+ [ +++
BR [ e [ neg [ neg [ b4
2:LB [ ++ | neg [ + | +++
BR ++ [ neg HER ++
LB #+ neg +t et
BR [ neg [ neg [ + | +
4 LR | ++ [ neg [ + [ et
BR [ ¢ | neg neg !
5:LB [ +H+ | neg [ + | ++
BR [ e | neg . neg | +
() bt neg neg bt
BR [ —++ [ neg [ neg | ++
7: LB =+ e neg ++
BR [ neg [ neg [ neg [ ++
chol.cyst | |
1 + neg + ++
2 neg neg neg -+
+ neg neg +
4 neg ey + 4
5 [ neg | neg [ neg | neg
o neg neg neg neg
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Chapter 2. New clinical and therapeutic aspects irpediatric autoimmune liver

diseases.

2.1 Prevalence and significance of raised IgG4 in paatlic autoimmune liver disease:

a retrospective study.

Introduction.

Autoimmune hepatitis (AlH) is an organ-specific @otmune disease characterized by
chronic  inflammation of the liver, elevated transamse  levels,
hypergammaglobulinemia, serum autoantibodies, loigical evidence of interface
hepatitis, and a favorable response to immunosspwe treatment (1-3). A working
model for its pathogenesis postulates that envieonat triggers, a failure of immune
tolerance mechanisms, and a genetic predispostdadiaborate to induce a T cell-
mediated immune attack upon liver antigens, leathng progressive necroinflammatory
and fibrotic process in the liver (4,5). The diagisds based on histologic abnormalities,
characteristic clinical and laboratory findingshalmal levels of serum globulins, and
the presence of one or more characteristic autoastigs (6 -10).

IgG4 is a minor component of the four subclasselg@Gf in serum; little attention has
been paid to this minor component of IgG since Haonat al. found elevated serum
IgG4 level in patients with autoimmune pancreaf@if?) (11).

Thereafter, many studies of AIP were reported, fpady Japanese investigators. The
histopathological findings of AIP are characterizeg the periductal localization of

predominantly CD4-positive T cells, 1gG4-positiviagma cells, storiform fibrosis with
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acinar cell atrophy frequently resulting in stesosi the main pancreatic duct, and
obliterative fibrosis (12-14), which is also callelgmphoplasmacytic sclerosing
pancreatitis (LPSP) (15). In 2003, Kamisawa e{X) suggested that AIP is a systemic
sclerosing disease, based on the findings thgidhereas and other involved organs have
fibrosis with abundant infiltration of 1gG4-posigvwplasma cells, which is similar to the
concept of multifocal fibrosclerosis proposed bynfdags et al. (17) a systemic disease
characterized by extensive IgG4-positive plasm aedl T lymphocyte infiltration of
various organs. Clinical manifestations are apgarenrgans such as the pancreas, bile
duct, gallbladder, salivary gland, retroperitonewang others where tissue fibrosis with
obliterative phlebitis is present on pathology.

Immunoglobulin G subclass 4-associated cholandi#gC) is a biliary disease of
unknown immunopathogenesis, with cholangiograpbkeitures indistinguishable from
PSC, but distinct histological findings and a dréimeesponse to corticosteroids (18). In
the largest cohort of 53 IAC patients from the Majioic, median age at diagnosis was
60 years in a predominantly male-patient group (B5fequently presenting with
obstructive jaundice (19). IBD is less frequentgaciated with IAC than PSC, described
predominantly in case reports and small seriespath IgG4 positive plasma cells have
been detected in colonic specimens in patients autoimmune pancreatitis and 19G4-
related colitis may mimic IBD (20,21). Diagnostidteria have been proposed for IAC
based on characteristic histological and cholarrgigigic findings, elevations in serum
IgG4, systemic organ involvement and response tiicogteroids (19). These are still to

be cross-validated in an independent cohort oEp#i
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Recently, Umemura T et al. reported a case suggetite existence of a new disease
entity termed “immunoglobulin G4 (IgG4)-associate&dH”; although the revised
IAIHG disease score of this patient was 18 andesgntative of definite AIH, a high
serum I1gG4 concentration was detected before thmirgstration of corticosteroid
therapy. Moreover, immunostaining of liver tissyesr to treatment showed abundant
plasma cells with strong immunohistochemical reggtio 1gG4 (22).

Immunoglobulin G subclass 4 (IgG4)-related livesedise is well described in adults and
is associated with multisystemic symptoms and atiquéarly good response to
corticosteroid treatment. The significance of rdiserum IgG4 in paediatric liver disease

is unclear.

Aim.
Aim of present study was to investigated prevalesmue clinical significance of raised

IgG4 levels in a large cohort of children with aaotmune liver disease.

Methods.

Retrospective review of medical records, clinichiochemical, radiological and

histological data of 75 children with autoimmuneeli disease (42 autoimmune hepatitis
[AIH] and 33 autoimmune sclerosing cholangitis [AyGiagnosed from 2005-08. 1gG4
levels were tested retrospectively in stored sep®°C) collected at or close to
diagnosis by immunoenzymatic assay (ELISA). Levels35 g/L were considered

abnormal, based on published data in autoimmunereatitis. Patients were divided into
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two groups: Group 1 (high 1gG4) and Group 2 (norigh4). In 63 children with
available liver biopsy at presentation, histologeetivity, staging, and number of IgG4p

plasma cells per high power field were also ingzdad.

Results.

Group 1 comprised 25 children (33%), 12 with AlHia8 with ASC; group 2 comprised
50 children, 30 with AIH and 20 with ASC. Inflammay bowel disease was diagnosed
in 28% of both groups. Group 1 had significantlgher IgG levels (median 29.4 g/L,
range 14.5-63.8, P<0.001) and IgG4/IgG ratio (23-{27.7], P<0.001) compared to
Group 2. Within patients with AlH, those in Grouphad lower C3 levels (0.86 g/L,
[0.41-1.35] P=0.019) than those in Group 2. Theas wo difference in liver function
tests and histological activity/staging at preseomabetween the 2 groups. 1gG4+ cells
(5 cells) within the liver tissue were more comnyoséen in Group 1 than Group 2
(27% vs. 2%), but 10 1gG4 positive cells, as described in adult Igélkted disease,
were not identified. Granulocyte epithelial lesiomsre seen in only one case of ASC
within Group 2. After a median follow up of 3 yeaf2-5] normal AST,
immunoglobulins and negative auto-antibodies weemded in 62% in Group 1 and

51% in Group 2.
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Conclusion.

Thirty-three percent of children with autoimmuneeli disease evaluated in our study
have high IgG4 levels at diagnosis with no diffeerbetween AIH and ASC. This
proportion is higher than that reported in adulithvAIH (3%) or primary sclerosing
cholangitis (9%). No difference in disease sevasityesponse to treatment was observed
medium-term between patients with low or high Ig@dt longer follow up is necessary
to determine whether children with high 1gG4 représa specific subtype of paediatric

autoimmune liver disease.
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2.2 Steroid Responsive Autoimmune Sclerosing Cholargivith Liver Granulocytic

Epithelial Lesions.

Introduction.

During a retrospective review to determine the ltergn outcome of patients with
autoimmune liver disease referred to our tertiagnt®, we identified a boy with
autoimmune sclerosing cholangitis (ASC), inflammatbowel disease (IBD), and a
dramatic response to steroid treatment, whosenalidiver biopsy showed granulocytic

epithelial lesions identical to those describedutbimmune pancreatitis type 2.

Case report

A 13-year-old boy was referred to our Centre in 8at985 with a 5-month history of
abdominal pain, bloody diarrhoea, abnormal liverction tests (LFTs) and weight loss.
Positive findings were splenomegaly, leg and blttethema nodosum and pruritus.
Paternal grandmother had rheumatoid arthritis armdemal grandmother Reynaud’s
syndrome and ankylosing spondylitis.

In December 1984, admitted locally with pyrexia aimiominal pain, he had abnormal
LFTs, raised white cell count and erythrocyte sethitation rate. A month later, a barium
follow-through suggested Crohn’s disease, promptéaigrral to a gastroenterology unit,
where abdominal ultrasound (US) showed diffuse rliparenchymal changes and
moderate splenomegaly. An endoscopic retrogradéammbmpancreatography (ERCP)
demonstrated normal pancreatogram, but intrahepaholangiopathy. Aspartate
aminotransferase (AST) levels were 6-10 times fheu limit of normal (ULN), gamma
glutamyltransferase (GGT) levels 5 times/ULN, alkal phosphatase (ALP) levels at
ULN for age. An exploratory laparotomy to excludéberculosis or lymphoma, was
negative. A wedge liver biopsy showed active chgiesmm He was treated with
salazapyrin 2g/day, with improvement of bowel syomps, and was referred to our
Centre for further evaluation/management.

On admission, AST was 180 IU/l, ALP 160 11U/l (n.%2001U/l), GGT 87 I1UII,
immunoglobulin G (IgG) 20.9g/l (n.v. 7-18.6¢g/l),ram amylase 270 IU/L (n.v. <100
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IU/L), antinuclear antibody positive (1/160). SerdgG4, tested retrospectively in a
sample stored at -800C from his first admissiomen®64 g/l (n.v. <1.35g/l).

A colonic biopsy demonstrated active colitis. Rewi®f the liver wedge biopsy
performed in the referring hospital showed slighdigtorted lobular architecture with
periportal fibrosis (Fig. 1A); enlarged portal tsevith moderate lymphocyte and plasma
cell infiltrate and interface activity; inflamedléiducts with epithelial damage and focal
periductal concentric fibrosis (Fig. 1B). Curresiew of the same biopsy additionally
reveals bile duct injury characterised by irregulepithelial configuration with
intraepithelial neutrophilic infiltration (Fig. 1)), and obliterative phlebitis of portal
vein branches (Fig. 1E).

ASC with IBD was diagnosed and treated with sufjalezine 2 g/day and prednisolone
10 mg qds for 2 weeks, gradually reduced to 5 mg@ekr six months the patient
became asymptomatic and normalised LFTs, amylagdelg@. A year later, after a
surveillance liver biopsy showed mild periportdirbsis without portal inflammation or
bile duct damage (Fig. 1F), prednisolone was dsecdo 5 mg/alternate days. Two
years later a repeat liver biopsy showed minimah-specific changes with well
preserved bile ducts.

A follow-up ERCP in 1989 evidenced cholangiopattiythee second, third and fourth
order bile ducts (Fig 2). In 1990, a further ERCRowed no progression of
cholangiopathy.

Between 2000 and 2008 three episodes of IBD exatierbresponded to a temporary
increase of steroid dose and mesalazine 800 mgMdsitenance prednisolone was
stopped in 2008.

At the age of 37 he underwent cholecystectomy fonomatic gallstones. At last
follow-up in 2010, he had normal LFTs and no bossinptoms while on mesalazine
800 mg tds and ursodeoxycholic acid 500 mg bdtéstan 2005).
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Discussion

Autoimmune pancreatitis (AIP) is an idiopathic dder characterised by positive
autoantibodies, association with other autoimmuat@glogies and excellent response to
steroids (1). AIP affects mostly adults, thoughaggatric case is described (2), and is
classified into type 1 (AlP-1) and type 2 (AIP-2).

AIP-1 is the pancreatic manifestation of an IgGi&texl systemic disease characterized
by high serum IgG4, 1gG4-positive plasma cell tindition of the pancreas, proximal bile
ducts, retroperitoneal, renal, and salivary tisq3¢, AIP-1 is associated to bile duct
damage (5) (6). A 3-year-old girl with steroid respive? lgG4-associated cholangitis
(elevated serum IgG4 and hepatic infiltration wldG4-positive plasma cells), but
without pancreatic involvement, has been recemgbprted (7).

AIP-2 has no specific serological markers, but eracterised on histology by a
neutrophilic pancreatic duct damage known as goaytic epithelial lesion (GEL) (4).
Cholangiopathy is not a feature of AIP-2. A recgakediatric case report, however,
describes a 10-year-old boy with severe abdomiaad, mormal IgG4 levels, borderline
raised serum amylase, negative autoantibodies jpleulitenosis of the pancreatic duct,
dilatation of the bile ducts, and good responsstéooids, who appears to have an AlP-2
related cholangiopathy, though no histological dpson of the liver or pancreas is
provided (2).

The patient with ASC described in this case reprinusual because of his dramatic
response to steroid treatment with a sustained-temg remission of liver disease, even
on alternate day low-dose prednisolone and afterptete withdrawal. Such a benign
course is uncommon in ASC, where progressive lilanage is observed in most cases
at medium/long-term follow-up (8). At presentatidre had histological liver lesions
characterised by periductal and intraepithelialtroghilic infiltration identical to those
described in the pancreatic duct in AIP-2. Thoudt_@ our patient may have been due
to a superimposed suppurative cholangitis, theological findings do not support this,
since suppurative cholangitis is characterised bgnerous neutrophils in the ductal
lumen with abscess formation and attenuation augdisn of the epithelial layer, while
our patient had predominantly periductal and ingithelial neutrophilic infiltration with

irregular configuration of the bile duct epitheliufespite a mild elevation of serum
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amylase at disease onset, he had no radiologim#mse of pancreatitis. It is conceivable
that, as raised IgG4 levels characterise a systafisorder encompassing AlP-1,
cholangitis, autoimmune hepatitis, salivary glandedse etc (4), GEL may be the
common denominator of a spectrum of clinical matdgons including pancreatic
and/or bile duct disease of variable severity. A8 histological similarities to AIP-2

may account for a subgroup of juvenile sclerosinhglangitis with excellent response to
steroids and favourable long-term outcome. Whe@EL on liver histology predicts

steroid responsiveness in children with sclerosaimglangitis should be evaluated

prospectively.
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Figure 1. A to E. Wedge liver biopsy specimen befeteroid therapy. (A) There is
fibrous enlargement of portal tracts. (B) Periductancentric fibrosis with inflammatory
cell infiltration is noted. (C and D) A bile duch®ws a convoluted appearance with
irregular epithelial configuration and intraepitlaél neutrophilic infiltration. (E)
Obliterative phlebitis with elastic fibres of an likrated portal venule indicated by
arrows (a, artery; BD, bile duct). (F) Needle bpppecimen taken after 1 year on steroid
therapy shows only mild periportal fibrosis witheav reactive bile ductules. A-D and F:
Haematoxylin and eosin; E: Elastica van Gieson; Mffagation: x20 (A), x100 (B, E),
and x200 (C, D, F).
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Figure 2. Endoscopic retrograde cholangio pancgeaphy (ERCP). There is localised
stricturing, dilatation and irregularity of the s&cl, third and fourth order intrahepatic
ducts with minimal changes of the first order migft and right ducts. The extrahepatic

common hepatic and common bile ducts are spared.
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2.3 Autoimmune liver diseases (AILD) treatment: cylosporin is safe and efficacious

in the long term.

Objectives and Study.

Cyclosporin (CS) has been shown to allow recovesynfliver failure and to induce and

safely maintain remission in children with AILD. Wever CS is generally used as a
bridge to conventional treatment and its long-teafety and efficacy are unknown. This
study reviewed patient data to evaluate the long-tafety and efficacy of CS treatment

of AILD.

Methods.

We reviewed records of 30 patients (23 femalesjtée with CS for more than 12
months in the last 20 years: 22 had autoimmunetitispél2 type 2, 6 type 1 and 4

seronegative) and 8 an overlap syndrome (5 witbiswmune sclerosing cholangitis, 3
with autoimmune cholangitis). 19 of them were QStfiine treated while in 11 CS was a
secondline option. Indications for CS as a secamal-bption were treatment failure
and/or contraindications to/refusal of steroids.llh of the patients, CS was the only
immunosuppressant drug administered. As for theam@ng 13, CS was administered
with azathioprine and/or prednisone in 12 case#h wrednisone and mycophenolate
mofetil in 1. Patients with overlap syndrome alsceaived ursodeoxycholic acid.
Treatment was started at a median age of 116 nBe2%3) and the median treatment
duration was 48 mo. (12-192). 18 patients weretegthito another treatment (17) or
withdrawn from therapy (1) after a median of 16 r{ib54), while 12 are currently in

treatment with CS.
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Results.

The median follow-up was 4.8 yrs (1.3-18). All 18tipnts first-line treated with CS
achieved complete remission in a median period ok8 (3-20). 4 of them required a
combination with conventional therapy due to selyerapaired liver function. In all but
one patient who shifted to CS after conventioredtiment during a relapse, CS allowed
maintenance of remission with minimal to no dosagesteroids. In 1 patient with
autoimmune sclerosing cholangitis, CS was not ldagneficial. Tolerance to CS was
excellent. Mild to moderate hypertrichosis occurired1 and gingival hypertrophy in 13.
These side effects improved after dose taperinglisappeared at the end of treatment
and were well tolerated. In 1 patient the occureent painful gingival ulcers lead to
withdrawal of CS. No signs of renal function detestion were recorded: none presented
hypertension and no statistically significant chesx@h median glomerular filtration rate
were observed between the beginning and the entteatment. A transient serum
creatinine elevation up to 55% occurred in 4 cabBesll it returned to baseline after a

reduction of dose.

Conclusion.
CS may be considered a safe treatment and anieffedternative for front-line therapy
in AILD. Even after prolonged treatment and long¥idollow-up renal function remains

normal, however accurate renal function monitoisxghandatory.
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Chapter 3. Pediatric liver transplant: immunological features and complication of

calcineurin inhibitors treatment.

3.1 Tacrolimus regulates the proliferation of RegulatprT cells in liver transplant

recipients

Introduction

Tacrolimus (TAC) is a T cell immunosuppressive dralgo known as calcineurin
inhibitor commonly used to treat transplant reaipse Tacrolimus binds to FKBP and
acts inhibiting calcineurin .[1] The inhibition dhe phosphatase calcineurin and, in
consequence, of the transcription factor NFAT letdseduction of the expression of
several cytokine genes, including IL-2, which isiamportant growth factor for T cells,
and this inhibits T cell activation. [2] Since Tniphocyte have a key role in the acute or
chronic rejection in organ transplant, TAC is ldygesed to treat transplant recipients
and in particular in liver transplants to prevetbantigen reaction that affect the long
term life span of transplant patients. It is cléweat the transplant immunological response
is a balance between the alloimmune effectors 16 egld the immunological tolerance.
Recent evidences indicate that Regulatory T célied) have crucial roles in the
mechanism of transplantation tolerance determitiegtolerance of the graft. [3] Treg
cells are a subset of T lymphocyte that represabtait 5-10% of CD4+ T cells. They
constitutively express the high affinity IL-2 re¢ep (CD25) and the forkead family
transcription factor, Foxp3. This cellular subsethibits the activation and the
proliferation of effectors T cells in vivo and intne and has a crucial role in several
contests such as the prevention of immunoinflammgaamd autoimmune diseases. [4]
There are several data indicating that Treg cellelan important role also in controlling
alloresponses and in induction of immunologicaketahce to allografts.[5] Previous
studies have shown that immunosuppressive thergyyhave a role in tolerance control
among liver transplant recipients. In particulatcreeurin inhibitors may represent a

barrier to immune tolerance in organ transplantalip decreasing the percentage of Treg
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in the peripheral blood in liver transplant recigie [6,7] However same contradictory
results have been reported. Indeed there are sadenee indicating that TAC promotes
in vitro expansion of Treg cells expecially in humsa[8] Despite Treg cells are anergic
to in vitro stimulation, they are highly prolifena in vivo. [9] To better understand the
effect of TAC in maintaining of immune tolerancersies donor alloantigens in liver
transplant recipients, we evaluated the immunepiypraand the amount of Treg cells in
TAC treated patients. Since the amount of Tregdmetated with the proliferative

capacity of these cells in vivo.

Aim
To evaluate the role of TAC in the control of tmewvivo proliferation of Treg cells in

pediatric liver transplant recipients.

Materials and Methods

Patients

A total of 10 stable liver transplant recipientsdah3 controls were enrolled after
informed consent. Liver transplant recipient receggvTAC based immunosuppression.
All patients showed stable liver function. All bebeamples from patients and controls
were collected at 9.00 am in heparinised vacutaif@D Biosciences, Milan, Italy) and

processed within the following 3 h.

Immunophenotypic Analysis

Immunophenotypic analysis of peripheral blood froAC treated patients and controls
was performed with an EPICS XL flow cytometer (Been Coulter) using the Beckman
Coulter software program XL system Il. Triple comdttions of different anti-human
mADbs, e.g., FITC- and phycoerythrin (PE)-anti-CPE- and PC-5-anti-CD4, PC5-anti-
CD8, PE-anti-CD16, PC5-anti-CD19, PE-anti-CD25, Gdanti-CD45, and PE-anti-
CD56 (Coulter Immunotech, Marseille, France), wesed for immunofluorescence

staining.
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Flow cytometry analysis of Foxp3 and Ki67 exprassio

All cytometry analysis were performed on PBMCs asetl by Ficoll Hypaque gradient

centrifugation from TAC treated patients and castrdhe anti-human Foxp3 staining set
was from eBiosciences (San Diego, CA). FITC-anthhn-Ki67 and PeCy5.5-anti-

human-CD4 were from BD Biosciences.

Fluorescent bead-based immunoassay

All serum samples from patients and controls wetkected and stored at 80 °C before
the analysis. Human obesity kit (Bender MedSyst&mdbH, Vienna, Austria) was used
to perform the bead based Analyte Detection Assayfiantitative detection of soluble
MPO, ICAM-1, CD-40L, TNF-R, MCP-1, IL-6, Resistimd Leptin by Flow Cytometry.
Preparation of the samples was performed accotdinganufacturer's instructions. A 96-
well plate format was used, including two eightsgastandard curves (inclusive blank).
Concentrations of analytes were proportional torbscent intensity measured on a BD
FACSCanto (BD Biosciences). Data were acquired gusea BD FACSCanto
(BDBiosciences) and analysed using FlowCytomixPra2 2Software (Bender

MedSystems GmbH, Vienna, Austria).

Statistical analysis
Data are presented as mean (SD). We used an uhparst with Welch’s correction.
The comparisons was performed using StatView® (8#s8tute). A p value 0.05 was

considered statistically significant.

Results.

Tacrolimus treated patients show a “memory” immuatenotype

We performed a full lymphocyte immunophenotypindieér transplant recipients who
did receive TAC treatment and of controls. Ovef#lC treated patients showed a lower
number of total lymphocytes, CD3+ and CD4+ cellsfraoompared with controls. Of

interest in TAC treated patients there was a ttemdird a “memory phenotype”. Indeed
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the absolute numbers of CD3+ CD45RA+ and CD4+CDMbRells were lower in the

TAC treated patients (7931332 and 332+177, respeygji compared with the controls
group (1515+831 and 843%482) (p=0.01 and 0.002)re®eer the percentage of
CD3+CD45R0O+ cells trended toward being higher i@ T/AC treated patients (28+7)
compared with the controls group (18+10) (p=0.0d)agreements with these findings
TAC treated patients had a significant lower petaga of CD4+CDA45RA+ cells

compared with controls group (17+7 vs 2949, p=0)001 addition patients showed a
significant lower number of CD4+CD28+ and CD8+CD1Xells (595+255 and 22+16,
respectively) compared with controls (1067+559 &0d28). No differences were seen
among TAC treated liver transplant recipients aodtiols in other cellular population

analyzed.

Tacrolimus treated patients show a lower prolifewatof Regulatory T cells compared
with controls.

To evaluate the immunological tolerance state ofCTiteated patients we analyzed the
absolute number and the percentage of CD4+CD2530oxRegulatory T cells in
peripheral blood of TAC treated patients and cdstrdhe percentage and number of
Regulatory T cells was decreased in TAC treatedemist compared with controls.
Human regulatory T cells are anergic to in vitréi-&D3 and anti-CD28 stimulation but
are high proliferative in vivo. We evaluated thevimo proliferation of regulatory T cells
through the evaluation of the expression of thdiferative marker ki67. We observed
that TAC treated patients showed a lower numbearoliferating Treg cells testified by
the lower number of Ki67+ Treg cells.

Tacrolimus treated patients shown an higher cirtinlg level of STNF-R compared with
controls.

To assess the role of tacrolimus in the metabotimplications of liver transplant
recipients we measured the serum level of LepiiNFsR, sICAM-1, IL-6, sCD40-L,
Resistin, MPO and MCP-1 that represent a panelarkers involved in the mechanism
and consequences of obesity and in maintainingflaimmatory state correlated with this

pathology. We observed that TAC treated patientsveld an higher circulating level of
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STNF-R compared with controls. Conversely, we dimt observe any differences
between liver transplant recipients and controlemvive evaluated the others markers.
However a more detailed analysis have shown tlabltenus treated patients could be
divided into two groups characterized by differleviels of serum leptin. Interestingly the

group with the higher level of leptin present a ensevere clinical score.

Conclusion.

In recent years much evidence has been publishéldednene cial e ect of Tregs in the

induction of allotolerance. Treg cells are invohadnaintaining of alloantigen immune
tolerance through the suppression of the effecibrsells against donor antigen.
Immunosuppressive therapy may differently impactmoey and regulatory T-cell

subsets in liver transplant children. We analyzael level of Tregs in liver transplant
recipients who received TAC immunosuppressive therand in controls. Our data
showed that full lymphocyte immunophenotyping ofeli transplant recipients of
tacrolimus treated patients was characterized lbywar number of total lymphocytes
when compared with age matched controls. It isrésténg to note that in tacrolimus
treated patients there was a trend toward a “membgnotype” even if the absolute
numbers of CD3+ CD45RA+ and CD4+CD45RA+ cells wereer than in controls.

We also observed that TAC treated patients showedier number of proliferating Treg
cells testified by the lower number of Ki67+ Treglls.
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3.2 Early detection of lymphoproliferative disorders TBD) in paucisymptomatic

pediatric liver transplant recipients by adenototar histology.

Background and aims:PTLD is a severe complication of transplantatiokdd in most
cases to EBV infection. Prevalence in pediatriceditransplant recipients is 5-7%,
mortality over 50%. PTLD is often recognized at stege of lymphoma; less aggressive
variants are a/paucisymptomatic.

Methods: We prospectively evaluated for PTLD all liver tsptanted children with

symptoms of nasal obstruction and/or intermitteatrloea and/or unexplained failure to
thrive. Adenotonsillar tissue was obtained by rfibroscopy and biopsy or by
adenotonsillectomy.

Results: Among 120 liver transplant pediatric recipients 256 males) were
symptomatic. Median age was 4,6 years (2,5-15,68y]iam age at liver transplant (OLT)
was 1,1 years (0,3-11,25), median time from OLT ®&& years (0,75-6,5). 5 children
underwent adenotonsillectomy and 20 adenotonsiltgpsy. PTLD was diagnosed in 22
(88%), in 12 identified as polymorphic, in 10 asirlg lesion”. Age at diagnosis or time
from OLT weren’'t significantly different between etbe two groups. 11 patients
underwent gastrointestinal endoscopy. In all, PTihidolved also gastrointestinal tract.
21/22 patients with PTLD were EBV naive at the tiaieOLT. At diagnosis of PTLD
EBV DNA on peripheral blood mononuclear cells (PBM@as positive in 13 patients:
median value 100/2PBMC (15-1950) but EBER RNA was detected in lymphissue
in 20. Treatment consisted in decreasing dosesooblimus in PTLD “early lesions”and
in shift from tacrolimus to rapamycin in the otheAdter a median follow-up of 14
months (9-60) all are alive without signs of praggien to aggressive variants of PTLD.

Conclusion: Waldeyer ring hypertrophy is associated to lowdgraariants of PTLD in
liver transplanted children. EBV naive status isommon feature. At diagnosis EBV
DNA in PBMC is highly variable and even absent. Adl@nsillar biopsy is an easy and
cost effective procedure to achieve diagnosis. ditigical picture is consistent with
gastrointestinal lymphoid tissue.
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Chapter 4. Broadning the spectrum of UDCA indicatims.

4.1 Successful Use of Ursodeoxycholic Acid in Nodulaedenerative Hyperplasia of

the Liver

Introduction.

Nodular regenerative hyperplasia of the liver (NRHd.a benign uncommon condition
characterized by the diffuse transformation of rarniepatic parenchyma into
regenerative nodules typically without fibrous septRather than a “primitive entity”,
nodular transformation in NRHL seems to be an apexiaptive response to alterations
in blood flow secondary to a wide range of insulteleed, autopsy studies and case
series have shown that the atrophic regions betwemules are associated with
obliterative changes in the portal veins, leadimgi¢écreased blood flow in the supplied
acini, while the nodular areas are believed to We/@ertrophic response to normal or
slightly increased blood flow.2 NRHL is probablydandiagnosed since it is often found
accidentally or at autopsy, and imaging studiesehavpoor accuracy in establishing
diagnosis.3

The diagnosis of NRHL is made by liver biopsy anstdiogical criteria include the
presence of hepatocellular nodules less than 3mairameter not surrounded by fibrosis.
1 This condition is more frequent in adults thancimldren 4 and in most instances is
diagnosed in association with long-standing systeniseases (vasculitis, collagen
diseases, haematological or cardiovascular disgraeoplasm and metabolic disease).1
Some cases of NRHL have been attributed to toxer linjury (i.e., azathioprine and 6-
thioguanine).1 NRHL is defined primary when occuiithout underlying or associated
disease.

NRHL may remain clinically asymptomatic for manyaye. Common presenting features
are abnormal liver function tests (predominantlyplektatic) and portal hypertension.1
Since no specific treatment is available, the curmmanagement of patients with a
primary form of NRHL consists exclusively in treadi the complications of portal
hypertension.1 In NRHL patients with associateddittons (secondary form), it is
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unclear whether treatment of the latter affects ¢dharse of NRHL. In patients with
NRHL and inflammatory bowel disease it has beenentesi that azathioprine
withdrawal was followed by progressive normalizataf liver enzymes and platelets.4
Here we report the case of a patient with primaRH\ associated to portal hypertension
in whom ursodeoxycholic acid (UDCA) therapy hacgadurable effect on liver enzymes

and was associated to non-progression of portadigpsion.

Case report.

A symptom-free 13-year-old boy was hospitalized faplenomegaly and
thrombocytopenia identified during a routine chegk- Infectious, autoimmune and
neoplastic causes were ruled out. In particularnebamarrow aspiration was
unremarkable. The patient remained symptom-freévioryears. When he was 15-year-
old, various laboratory parameters were derangédevblood cells 1,960/mm3, platelets
54,000/mm3, aspartate aminotransferase (AST) 6z, Janine aminotransferase (ALT)
176 IU/L, and gamma-glutamyltransferase (GGT) 10Q2LI Bilirubin, albumin and
prothrombin time were in the normal range. Ultrambuscanning of the abdomen
revealed an enlarged liver, with a sonolucent, hggneous echopattern, and an enlarged
spleen. The diameter of the portal vein (P) wassiased (14.5 mm) and mean portal vein
flow velocity (PVmean) was decreased (12.5 cm/aed)trasonographic pulsed Doppler.
The portal vein congestion index (CI) (cm2/[cm/$eehs 0.132.5 Abdominal computed
tomography showed homogeneous density of the liaer,ectasic portal vein and
portosystemic collaterals (gastric, splenic and ilioah collaterals). The patient was
referred to our pediatric liver unit for assessmehtliver disease and related portal
hypertension.

On admission, the patient looked well; physical rmeixeation showed
hepatosplenomegaly. The clinical history of thaqratwas reviewed for drug intake and
parenteral exposure. Neither drugs or supplemeate wiven within the past 6 months
nor there was drug abuse history. There was rorki®f pruritus or clinical signs of
genetic disorders. Umbilical vein catheterizatiomswnot reported, and growth and
neurologic development were normal. The followirggodogical tests were performed

and all tested negative: hepatitis A, B, C, EpsBamr, cytomegalovirus, HIV,
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toxoplasmosis and Brucella. Autoimmune hepatitid egliac disease were excluded. To
exclude progressive familial intrahepatic cholestégpe 3, we carried out a molecular
analysis of the MDR3 gene and the result was negafinyroid hormones, iron, ferritin,
alpha-1 antitrypsin, lactate dehydrogenase, andtioee phosphokinase values were
normal. Ceruloplasmin serum concentration was bbnge (20 mg/dl) and thus we
evaluated liver copper metabolism in detail. Basahary copper excretion was just
above the upper normal limit value (43 pg/24 h)ewdas post-penicillamine urinary
copper excretion was 1165 pg/24h. Corneal Kayseistiér rings were absent. Since,
based on the patient’'s Ferenci score,6 a diagwb3igilson’s disease was probable, we
carried out a molecular genetic study of the ATRjEBe with negative result. Similarly,
the most common genetic disorders with hepatic reraent, such as cystic fibrosis,
were ruled out. Evaluation of the biliary tree sture by magnetic resonance was
performed to exclude anatomic disorders and prinsalgrosing cholangitis (PSC). The
liver was enlarged; there were no focal lesionbvef signal intensity but only a slightly
inhomogeneous liver structure on T1 and T2 weiglnealges. Magnetic resonance did
not show any sign of PSC. Spleen size was 27 crgioynaphic sequence of umbilical
vein system refilling revealed signs of portal hypesion; hepatic veins were normal;
hepatic artery was stretched with a filiform cadilff. mm). Esophagogastroscopy showed
an esophageal varicose vein (type 1, grade 1-#)pwi red spots; erosive not congestive
antral gastropathy was diagnosed.

A liver biopsy was obtained and, because of the fdatelet count, a laparoscopic
procedure was preferred to control eventual blegpdiaparoscopy showed macronodules
on the liver surface. The two surgical liver biopsyecimens showed irregular and
confluent white areas with multinodular patterntheut fibrotic or cirrhotic aspect.
Histological evaluation showed diagnostic featwEBIRHL. There were no histological
features of cholangitis.

Given the biochemical evidence of cholestasis, UD@#s administered at a dosage of
10 mg/kg/day that was progressively increased tan2gkg/day (1800 mg/day). First
GGT and then AST and ALT normalized after a few therof treatment and remained
normal in the following months (Figure 1a). Platedeunt slightly increased on therapy
(Figure 1b), while white blood cells remained unuded (Figure 1c).
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After 15 months of UDCA therapy, the esophagealcese vein was not evident on
esophagogastroscopy. Ultrasound confirmed the gedativer with a homogeneous
echopattern and a hypoechoic lesion. The latter stadied with ultrasound contrast
medium, which showed a non-enhancing nodule onriaHghase and signal
enhancement similar to the surrounding parenchyma late-phase imaging. At
ultrasonographic pulsed Doppler, P was 16 mm ancth&anh was regular (24 cm/sec).
The portal Cl was reduced to 0.084 cm2/[cm/secle Tilagnetic resonance pattern,
angiographic sequence and spleen size were undahange

The patient after 30 months of therapy, during twmmer holidays, arbitrarily
suspended UDCA treatment and a rapid increasamsaminases was observed 1 month
after suspension. The prompt reinstitution of UDQ#as followed by sustained
normalization of liver enzyme (Fig. 1a). No drupext than UDCA was given throughout
the entire observation period. This was documehtedetailed interviews performed at
each visit. In this way, a close chronological tielaship between the short period of
UDCA withdrawal and the transient liver enzymesdlaas observed.

No systemic disease linked to NRHL was identifiedur patient. Serum homocysteine,
plasma factor Il, V, IX and X activities, plasmaof@in C, protein S, and antithrombin 11|
levels, lupus anticoagulant, anticardiolipin antlles, anti-nuclear antibodies, serum
complement levels, cytoplasmic-staining anti-nepitib cytoplasmic antibodies, and

perinuclear-staining antineutrophil cytoplasmicilaodlies were within normal limits.

Discussion.

The clinical course of patients with NRHL is vergriable and tends to be more severe in
subjects presenting with haematemesis due to egephaariceal bleeding. Since the
natural history of NRHL is not well defined, managnt of patients is directed at
treating the underlying disorder, if identified,datreating the complications of portal
hypertension.1

To the best of our knowledge, this is the firstecad a patient with primary NRHL
associated to portal hypertension in whom UDCA dhgrwas followed by a prompt
reduction and sustained normalization of liver eneg and no progression of portal

hypertension throughout the follow-up.
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Although the observation period was short to drasfinitive conclusions about the
therapeutic effect of UDCA administration on potigpertension, it is to note that before
the administration of UDCA, laboratory and sonotmapsigns of portal hypertension
progressively worsened, whereas these parametededeto improve during UDCA
therapy. Previously, few cases of NRHL treated WIDCA7,8 have been reported but
the impact of the drug on portal hypertension peegion has never been documented.
UDCA is a hydrophilic, tertiary bile acid widely ed to treat patients with chronic
cholestatic liver diseases. Given its cytoprotestivanti-apoptotic, anti-oxidative,
choleretic, immunomodulatory and altering cell silgmy properties, UDCA may affect
various pathogenetic mechanisms involved in NRHUDBCA prevents apoptosis in
preclinical models of human diseases by inhibitthg mitochondrial pathway and
disrupting the apoptotic cascade.10 It is concdévaihat in NRHL an apoptotic
mechanism, induced by ischemic injury, determin@spay in the central areas (zone
lll), which are more vulnerable to ischemia. Centedrophy, in turn, leads to
proliferation of neighbouring hepatocytes, whichrnforegenerative nodules.1 These
nodules compress intrahepatic portal radicles artchparenchymal venules and/or
sinusoids and promote portal hypertension. Morgosasrsuggested by Wanless et al,
structural obstruction of the portal venules duedourrent embolization of the portal
vein radicles by platelet aggregates as well atafmer thrombi generated in the portal
venous system contribute to the progression ofaptwgpertension.2 UDCA therapy in
patients affected by NRHL could disrupt key sigimgjlpathways involved in apoptotic
and necrotic cell death and so prevent hepatoayidgration and indirectly impede the
development of portal hypertension. It is notewpttitat UDCA reduce the portohepatic
gradient in rats with portal hypertension assodateth biliary cirrhosis thereby
suppressing hepatic thrombaxane A2 production gnd peroxidation, and increasing
the antioxidative defence mechanism.11 UDCA mayemethe development of portal
hypertension also by improving endothelial functiéh In fact, in human vascular
endothelial cells, bile acids increase nitric oxmleduction by increasing the intracellular
concentration of Ca2+, and inhibit production ofdethelin-1. The latter is directly
involved in increasing intrahepatic vascular resise in patients with hepatobiliary

diseases.
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Huet et al. recently reported worsening of portgbdrtension in patients with primary
biliary cirrhosis not treated with UDCA, and stamation or improvement of portal

hypertension in an encouraging percentage of UD@At¢d patients.13 Huet and
colleagues monitored portal hypertension usinggbeohepatic gradient, whereas we
used laboratory and sonographic indices and thehegmgastroscopy pattern. 13

On the basis of our experience, UDCA administratonld be considered as specific
therapy for primary NRHL. Furthermore, it would lmeresting to evaluate the role of
UDCA in larger series of patients affected by NR&Hd to analyze the potential impact
of treatment on the natural history of disease@egention of its complications. Lastly,
because UDCA is effective in the prevention of dinduced hepatotoxicity,10 studies
should be conducted to evaluate the effect of UDGANRHL induced by chronic

treatment with drugs such as azathioprine or 6gtiaine.
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Figure 1A. Aspartate aminotransferase (AST), ala@minotransferase (ALT) and gamma-glutamyltraasie(GGT) profiles after

ursodeoxycholic acid (UDCA) treatment. (b) Plateletint and white blood cells (c) profiles over time
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Figure 1B. Platelet count profiles over time.
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Figure 1C. White blood cells count profile over ém
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